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]cdê fb

]cdê fb
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�
�

�

���������	��
�

�
�

�

�
������
���������������������������
������
�
������� �����������
�
�!�
"�
#$�
%�
&�
�

����� ����������
�
'������������
������
�!�
%�
�

������ ����������
�
'�������������
������
"�
#$�
&�
�

�

�
�
�$���(����)��*+�������
��������
�����,-��������(�������)�.��
�/��������(�������)�.�(��������0���1�

���)�(�*����2
��*�������*�������*�*�������*���
3� 4����������������������������������
�����5�6�.�%.�$.7�
�
3�+��)+�����������
+��)+��5�68!.�%9.�"!.7�
3�����������������
���:;������5�6<���/��<.�<=�/��<.�<>�/��+<.7�
3�*������)��������+����
*������,����.�+��)+�.����:;������5����:;�����.�
��������?���+�5�!�8.�������5�6<���<.�<)����<71�
�
3������)��+�� 4� ���
*��� �����,<��
�����-���<1�
3������)��+���4� ���
*���������,<@��:�<1�
3�*����������
*��������,<@��+��>��
��<1�
�
3��
�����������+�?��+��*����
*����+�?,1�
A
�*
��



�
�

�

���������	��
�

�
�

�

�

�
�
�
��������������������������� ��!��"����
#$%&'(�()'(*+�
%+,�-�()'(*+./)'(*+01�
2�3),4(#&,�3&'�4'+5(#&,�&3�+6+�
7+3�+6+04&*8�'5719�
� %+,.7&:,01�
� %+,.3#**4&*&'04&*1�
� %+,.;+<#,=3#**01�
� %+,.4#'4*+0'571�
� %+,.+,7=3#**01�
� %+,.)%01�
2�7'5:�354+�
%+,.3#**4&*&'0>6+**&:>1�
%+,.;+<#,=3#**01�
%+,.4#'4*+0?@@1�
%+,.+,7=3#**01�
%+,.)%01�
2�7'5:�+6+A�
%+,.<&(&0BC@8�?D@1�
+6+0>:E#(+>8�?F1�
%+,.<&(&0C@8�?D@1�
+6+0>:E#(+>8�?F1�
2�7'5:�$&)(E�
%+,.<&(&0BC@8�GF1�



�
�

�

������������	�






�

��
����
���
��
�����������
��
������������� ���
��
�!����
��
��
�"#������
��
������!�������
$%&'%&�

�
�
()*(+,-.&/+0+'-12-03+&1+4-/0&/++'%56+7%&&185+%5.82+&9.8&/-*+:0492-1%8;+41<1-+1=+0+=-03/+
561%<;+7/+46082/;+>6/8+7%&&185+0-/+4<.49/;*�
#��?��@�
�����?�����A�
�!��B�C@���DEEFD?�BGHI���
�JKD?���E�L�M�
����N����G��
�!�����?���I�O���KP��O��
QE�����
����������
R�"���BO�����O�
�!����
#��!���R�BR�"�����
�
��#���D
��"���"R�!���S�
R�"���BOR�!�O�
�!����
#��!���R�BR�"�����
�
��#���D
��"���"�����S�



�
�

�

���������	��
�

�
�

�

�
�����������

��������
�����
��
������
�
��������
������
������ �
�
������
������

��������
�����
��
������
�
�!��"�!!���
��#�!�$!������%�&��!��&�%�����%
������������!�������#�
�
�'����'#��&&��������
������������(��%���
�!��"�!!���
��#�!�$!������%�&��!��&�%�����%
������������!������#�
�
�'���'#��&&��������
�����������(��%���
�!��"�!!���
��#�!�$!������%�&��!��&�%�����%
������������!��
�����#�
�
�'
����'#��&&��������
������
������(��%���
�

���&������(���
�
)*+,*+-
�

�
.��������!������%�



�
�

�

���������	��
�

�
�

�

�
�
�
�����
��
�������

�
�
�������������� !"�
#$�����
��%
��&'(
)*�
� #$��+��
��%
��&�(
)*�
� � ,��
�&-�.-�(�
/�0�--)�
� ,��
�&-1�-)�

.�.�.�.�.�.�
�
�.�.�.�.�.�
�
�.�.�.�.�
�
�.�.�.�
�
�.�.�
�
�.�
�

#$�����
��%
��&'(
)*�
� #$��+��
��%
��&'(�23)*�

������.�
�



�
�

�

���������	��
�

�
�

�

� � �
�����������������
� ��
������
�����������
� � �
������������������
� �
������
���

��������
�
��������
�
��������
�
��������
�
��������
�

�� �
��
������
�����!�����
� ��
������
�����!��"#���
� � �
�������������������
� �
������
���
��
������
�����!�����
� ��
������
�����������
� � �
��������������������
� �
������
����
��
������
�����!�����
� ��
������
�����������
� � �
�������������������
� ��
������
�����!��"#���
� � �
������������������
� �
������
���� �
��
������
�����!�����
� ��
������
�����!��"#���
� � �
�����������������
� ��
������
�����������
� � �
������������������
� �
������
����
��
������
�����!�����
� ��
������
�����������
� � �
�������������������
� ��
������
�����!��"#���
� � �
������������������

��
�
���
����
�
�����
�
������
�
�������
�
�
�������������
�
�����������
�
���������
�
�������
�
�����
�
���
��
�
��������



�
�

�

���������	��
�

�
�

�

� �
���������������������
� � ������������ �!������
� �������"����� �
�
�������������������
� �
�������������������
� � ������������� �!�����
� �
�������������������
� � ������������ �!�����
� �
���������������������
� � ������������ �!������
� �������"�����
�
�������������������
� �
���������������������
� � ������������� �!�����
� �
����������������#����
� � ������������ �!�����
� �
�������������������
� � ������������ �!������
� �������"����� �
�
�������������������
� �
�������������������
� � ������������� �!�����
� �������"�����
�
�������������������
� �
���������������������
� � ������������� �!�����
� �
����������������#����
� � ���������� �!�����
� �
�������������������
� � ���������� �!������
� �������"�����
�
�������������������
� �
�������������������
� � ����������� �!�����
� �������"�����

�
��������
�
��������
�
��������
�
��������
�
��������
��
�
�������
�
������
�
�����
�
����
�
���
�
��
�
�
���������
�
����������
�
�����������
�
������������
�
�������������
�
��������������



�
�

�

���������	��
�

�
�

�

�
�
��������
�
���������
�
����������
�
�����������
�
������������
�
�������������
�
�
������������
�
������������
�
�����������
�
����������
�
���������
�
��������
�

�
�
���
�
����
�
�����
�
������



�
�

�

���������	����






�

�
�������
�
�
�������������
�
��








�
�
�����������
�
������
�
���������
�
��������
�
�
��
�


�
�
����
�
�����
�
������
�
�������
�
������������������

�

������



~ INDEX ~
UNIT UNIT NAME PAGE NO

1 Pre-Programming Techniques & Introduction to C 01

What is Program?

Pre Programming Tools

What is Language?

Language Translators

C Character Set

C-Tokens (Keywords, Identifiers, Constants, Strings, Special Symbols, Operators)

Variable

Data Types

Basic Structure of C Program

á Question Bank

01

01

07

07

08

09

16

18

20

25

2 Control Structure 28

Control Structure (Decision Making Statements)

(A) Forms of if

(B) Switch Case

(C) Conditional Operator

(D) Goto Statement

Looping Structure (while, do&while, for statement)

Break & Continue Statement

á Question Bank

28

28

37

40

41

42

47

49

3 Functions (UDF & In-built) 51

What is Function?

Built-in Function

User Defined Function (UDF)

Array as a function argument

Recursion

á Question Bank

51

51

62

67

68

69

4 Array 71

Introduction

Types of an Array

Character Array

String Functions

Two-dimensional Character Array

á Question Bank

71

71

75

78

80

82

5 Structure & Union 83

What is Structure?

Accessing members of Structure

Array of Structure

Structure as a function argument

Union

Differences between Structure and Union

Differences between Array and Structure

á Question Bank

83

84

85

85

86

87

88

89





Problem Solving Methodology & Programming in C

B.C.A. / B.C.A. (IIP) / B.Sc.I.T.

A
T
M
IY
A
U
N
IV
E
R
S
IT
Y
,
R
A
JK
O
T

1

UNIT 3 1

Pre-Programming Techniques

& Introduction to C

What is Program?
A program is a specific set of ordered operations for a computer to perform a specific task. The

computer gets one instruction and performs it and then gets the next instruction. The storage

area or memory can also contain the data that the instruction operates on. Note that a program

is also a special kind of data that indicates how to operate on application or user data.

æ Pre-programming Techniques:

The techniques which are used to solve any problem definition by analyzing any problem are

known as pre-programming techniques. The pre-programming tools are used to analyze and

make some decision about the problem.

æ Pre-Programming Tools:

There are two pre-programming tools which are helpful to analyze the problem & to take

decisions about the problem.

1) Flow Charts

2) Algorithms

(1) Flow Charts:

We all know that to represent anything the <Graphical Method= is the best way. The graphical

(pictorial) representation of any problem is known as <Flow Chart=. In Flowcharts, the decisions

& results of the decisions are mapped out in individual shapes. It is also referred to as <Blue

Print= or <Diagrammatic Representation= of any problem/algorithm. It shows a flow of logic

involved in solving a problem.

æ How Flow Charts are useful?

á They represent the data flow.

á They show all major elements & their relationships.

á They give the visual layout of the program.

á They provide a clear overview of the entire problem & its solution.

æ Rules to draw a flowchart:

á Use the symbols as they are designed to be used.

á Be consistent in the use of the symbols.

á Be sure that meaning is clear, both in the way you draw the flowchart & in the entries

you make within the symbol.
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æ The symbols which are used to draw a flow chart are as given below:

Name Symbol Task/Function

Oval

Indicates starting and ending points of the

flowchart.

This symbol may contain the words like

Start, Begin, Stop, End Etc.

Parallelogram

Used to indicate Input/output in

flowchart.

Rectangle

Used to indicate the Process part in

flowchart. Also used to declare the

variables.

Diamond

Used to indicate condition for

Decision making.

This symbol always contains the

conditions or expressions.

Arrows

Used to Indicate the control flow of the

flowchart.

Generally, the flow of control may be top

to bottom or left to right.

On Page

Connector

Used to connect multi way flow of the

control & direct the control to the

particular point.

Off Page

Connector

Used to show off page connectivity in

flowchart.
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Print <ATMIYA=

Start

Stop

Examples of Simple Flowchart

Flowchart 1: A Flowchart that print the simple message.

æ Concept of Variable & Constant:

Variable:

A variable is a name given to the memory location. During the execution of the program the

value of the variable will be changed or altered.

Constant:

A constant is a value which is stored inside the variable. In short, they are the fixed values.

For e.g.:

3a + 5b in this equation, a & b are variables and 3 & 5 are constants.

Flowchart 2: A Flowchart to input two numbers and print sum as an output.

Print C

Stop

Start

A, B, & C

as numeric

C = A + B

Input B

Input A
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æ Examples of Conditional Flowchart

Flowchart 3: A flowchart to check whether the no. is odd or even.

Flowchart 4: A flowchart to find out maximum value from two values.

Start

Declare No as

Numeric

Input No

Is

No % 2 == 0

Print No. is

ODD

Stop

Print No. is

Even

TrueFalse

Start

Declare X, Y as

Numeric

Input X & Y

Is

X > Y

Print Y

Stop

Print X

TrueFalse
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Print No

True

Is No<=10

?

False

Stop

No=No+1

æ Example of Looping (Iterative Flowchart)

Flowchart 5: A flowchart to print 1 to 10 numbers.

(2) Algorithms:

ã An algorithm is a list of instructions, procedures or formulas used to solve a problem.

ã An algorithm is a step-by-step representation to solve any problem.

ã Algorithms are just the textual presentation of the flowchart.

ã It consists of English like statements. Each statement must be precise and well- defined to

perform a specific operation. When these statements are executed for a given set of

conditions, they will produce the required results.

Algorithmic Notation:

ãWhile writing algorithms the following notations are considered.

Name of the algorithm:

ã It specifies the problem to be solved.

Step Number:

ã Identification tag of an instruction and it is an unsigned positive integer.

Termination:

ã It specifies the end of the algorithm. It is generally a STOP statement and the last

instruction in the algorithm.

Start

No Numeric

No=1
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Facilities Provided by Algorithms:

ã It makes the program easy-to-read and understands.

ã It makes the program portable & efficient.

ã It displays easy steps for processing

ã It simplifies the modification & updating the existing program.

ã It facilitates testing of program at development stage.

Algorithm 1: An algorithm to print message on the screen.

Step 1: Begin

Step 2: Print <Atmiya=

Step 3: End

Algorithm 2: An Algorithm to add two numbers.

Step 1: Begin

Step 2: Declare the variables a, b & c as numeric

Step 3: Input the value of a

Step 4: Input the value of b

Step 5: add the values of variable a & b and assign the answer in variable c

Step 6: print c Step 7: End

Algorithm 3: An Algorithm to check whether the no. is ODD or EVEN.

Step 1: Begin

Step 2: Declare the variable No as Numeric

Step 3: Input the value of No

Step 4: Divide the No with 2 and check the reminder, if reminder is 0 then

goto step 5 otherwise goto step 6

Step 5: print <No. is Even=, goto step 7

Step 6: print <No. is Odd=

Step 7: End

OR

Step 1: Begin

Step 2: Declare the variable No as Numeric

Step 3: Input the value of No

Step 4: if a%2 == 0 then Print <No. is Odd= and goto step 5 else

print <No. is Even=

Step 5: End

Algorithm 4: An Algorithm to find out maximum no. from given two numbers.

Step 1: Begin

Step 2: Declare the variables a & b as numeric

Step 3: Input the value of a

Step 4: Input the value of b

Step 5: if a>b then Print the value of a and goto step 6

Else print the value of b

Step 6: End
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Introduction to C

What is Language?
ãWe can simply define a Language as a medium of Communication and it is a collection of

alphabets and symbols.

ã In our real life, the main purpose of the language is communication, not more than it. And

we all know that the proper communication is only possible if both the sides the language

is well understood.

ã So, if we want to perform our task on a computer, we should have clear idea about the

language of computer. (That means if we want to communicate with computer!)

ã By using the language of computer, one can perform his/her task on a computer in form of

Program.

ã A Computer language is just a collection of some keywords and identifiers and with the

help of this, a communication is possible between two peripherals of computer, two

computers and in between computer and a user.

ã And here we have to learn 8C Language9 as a first computer programming language.

What is C Language?
æ C is a Programming Language.

æ Developed By Dennis Ritchie.

æ In the year 1972.

æ At the place AT & T9s Bell Laboratory, USA.

History of C Language:

The short chart representation of this history is as given below:

Year Language Developed By Description

1960 ALGOL International

Committee

Root of all modern Languages.

1963

CPL

(Combined

Programming

Language)

Cambridge

University

It was hard to learn and difficult to

learn.

1967

BCPL

(Basic Combined

Programming

Language)

Martin Richards at

Cambridge

University

Developed for writing system

software. Less Powerful.

1970 B Ken Thompson Used to create early version of UNIX

operating system.

1972 C Dennis Ritchie

Structured, High level, Machine

independent Programming Language.

WHAT ARE LANGUAGE TRANSLATORS?

As we know that computer understands only the instruction written in the Machine language

(Binary).

Therefore, a program written in any other language should be translated to Machine language.

For this purpose, special program is available they are called translators or language processors.

This special program accepts the user program and checks each statement and produces a

corresponding set of Machine language instructions.
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There are two types of Translators.

(1) Compiler (2) Interpreters

(1) Compiler:

ã A Compiler checks the entire program written by user and if it is free from error and

mistakes then produces a complete program in Machine language known as object

program.

ã But if it founds some error in program then it does not execute the single statement of the

program.

ã So, compiler translate whole program in Machine language before it starts execution.

(2) Interpreters:

ã Interpreters perform the similar job like compiler but in different way.

ã It translates (Interprets) one statement at a time and if it is error 3 free then executes that

statement. This continues till the last statement in the program has been translated and

executed.

ã Thus, Interpreter translates and executes the statement before it goes to next statement.

ãWhen it founds some error in statement it will immediately stop the execution of the

program.

ã Since compiler of Interpreter can translate only a particular language for which it is

designed one has to use different compiler for different languages.

Difference of Compiler 3 Interpreter:

ã Error finding is much easier in Interpreter because it checks and executes each statement

at a time. So, wherever it fines some error it will stop the execution.

ãWhere Compiler first checks all the statement for error and provide lists of all the errors in

the program.

ã Interpreter take more time for the execution of a program compared to Compilers because

it translates and executes each statement one by one.

C Character Set:
A Character denotes any alphabet, digit or special symbol used to represent information.

The characters in C are grouped into the following categories:

æ Letters

æ Digits

æ Special Symbols

æ White Spaces

æ Letters:

ã Upper Case A&.Z Lower Case a&.z

æ Digits:

ã 0......9
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æ Special Characters:

, Comma

. Period

; Semi colon

: Colon

? Question mark

8 Apostrophe

< Quotation mark

! Exclamation mark

| Vertical bar

~ Tilde

_ Underscore

& Ampersand

^ Carot

3 Minus sign

* Asterisk

+ Plus sign

< Opening angle bracket

(or less than sign)

> Closing angle bracket

(or greater than sign)

$ Dollar sign

[ Left bracket

] Right bracket

{ Left brace

} Right brace # Number sign

( Left parenthesis

) Right parenthesis

/ Slash

\ Backslash

% Per cent sign

æ White Space:

ã Blank space

ã Horizontal tab

ã Carriage return

ã New line

ã Form feed

C-Tokens:

In a passage of text, individual words and punctuation marks are called tokens.

Similarly, < The smallest Individual part of the program is known as Token.=

Given below are C Tokens:

æ Keywords:

ã Keywords are the words whose meaning is already explained to the 8C9 compiler.

ã All keywords have fixed meaning, and these meanings cannot be changed.

ã The keywords cannot be used as an Identifier.

ã The keywords are also known as <Reserved Words=.

ã Given below is the list of keywords supported by ANSI C. There are total 32 keywords

available in ANSI C.
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Key words in C

Auto Double Int Struct

Break Else Long Switch

Case Enum Register Typedef

Char Extern Return Union

Const Float Short Void

Continue For Signed Unsigned

Default Goto Sizeof Volatile

Do If static While

æ Identifiers:

The name given to the variables, functions and arrays is referred to as an Identifier.

These are user-defined names and consist of letters, digits & Special symbol (Only Underscore).

There are some rules to define an Identifier. They are as given below:

â Rules:

First character must be an alphabet (or underscore).

Must consist of only letters, digits or underscore.

Only first 31 characters are significant.

Must not be a keyword.

Must not contain any white space.

æ Constants:

Constants are the fixed values which are stored inside the variable.

During the execution of the program constants remains fixed.

C Supports several types of constants, they are as given below:
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â Numeric Constants:

As its name suggests the numeric constants are made up of digits. There are 2 types of

numeric constants as given below.

(I) Integer constants:

There are some rules for defining integer constants.

An Integer constant must have at least one digit.

It must not have a decimal point. It could be either positive or negative.

If no sign proceeds, an integer constant assumed is positive.

No commas or blanks are allowed within an integer constant.

Example: - 436,45 10

(II) Real constants:

There are some rules for defining a real constant.

A Real constant must have at least on digit.

It must have a decimal point. It could be either positive or negative.

If no sign proceeds, an integer constant assumed is positive.

No commas or blanks are allowed within an integer constant.

A real number may also be expressed in exponential (or scientific) notation.

Example: - 134.98, 235.67

â Character Constants:

As its name suggests the character constant always contains one character or no. of

characters. There are 2 types of character constants.

(I) Single character Constants:

There are some rules for defining single character constants. They are as given below.

á Rules:

ã A character constant is a single alphabet, a single digit or a single special symbol enclosed

within a single inverted comma.

ã Note that the character constant 859 is not the same as the number 5.

ã Character constants have integer values known as ASCII values.

ã For e.g. the statement printf(<%d=,9a9); would print the number 97, the ASCII value of the

letter a. Similarly, the statement printf(<%c=,97); would output the letter 8a9.

ã Since each character constant represent an integer value it is also possible to perform

arithmetic operations on character constants.

ã Example: - 8A9, 8*9, 819

(II) String constants:

The rules of defining string constants are as given below.

á Rules:

ã The string constants are always enclosed within double inverted commas. The string

constants are just combination of characters, digits, and special symbols.

ã Example: - <Welcome=, <Hello=

â Backslash character Constants:

C supports some special backslash character constants that are useful in output functions.

Note that each one of them represents one character, although they consist of two

characters.
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These character combinations are known as escape sequences.

A list of such backslash character constants is given below:

Backslash character constants

Constant Meaning

8\a9 audible alert(bell)

8\b9 back space

8\f9 form feed

8\n9 new line

8\r9 carriage return

8\v9 vertical tab

8\t9 horizontal tab

8\99 single quote

8\=9 double quote

8\?9 question mark

8\\9 backslash

8\09 Null

â SYMBOLIC CONSTANTS:

ã We often use certain unique constants in a program.

ã These constants may appear repeatedly in a number of places in the program. eg1.

Constants 3.14 representing the value of the mathematical constant <pi=. eg2. Total

number of Students, TOTAL.

ã We may use the name STRENGTH to define the number of students and PASS_MARKS to

define the pass marks required in a subject.

ã Constant values are assigned to these names at the beginning of the program.

ã Subsequent use of the names STRENGTH and PASS_MARK in the program has the effect

of causing their defined values to be automatically substituted at the appropriate points.

A constant is defined as follows:

Syntax:

#define symbolic-name value of constants

Example:

#define STRENGTH 100

#define PASS_MARK 50

#define PI 3.14159

o Symbolic names do not appear in declaration.

NOTE:

ã A #define is a pre-processor compiler directive and not a statement. Therefore #define

line should not end with a semicolon.

ã Symbolic constants are generally written in uppercase so that they are easily

distinguished from lowercase variable names.

ã #define instructions are usually placed at the beginning before the main() function.

ã Symbolic constants are not declared in declaration section.

æ Strings:

The combination of characters, digits & symbols is known as String.

The string is always enclosed within <& <(i.e., double inverted commas).
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You can perform many operations on a string as per the requirement like......

ã Can compare two strings

ã Can concate two strings

ã Can calculate length of the string

ã Can copy the string.

And all these operations can be possible by using the built-in functions available in

<string.h> header file.

æ Special Symbols:

As the name suggest, each and every symbol is used for some special purpose.

We are already aware the available special symbols in C Character Set. (Read the Special

Symbol list under the topic C Character Set).

Some are used as operators and may be some are used in some function, to complete the

task.

æ Operators:

Operators are the symbols that can perform some operations on data or operands.

In short, it tells to computer to perform some mathematical or logical manipulation.

Before we learn the various operators, we have basic idea about the operator that is

whether it is unary or binary?

â What is Unary/Binary?

Generally, operators are classified into two main categories, namely Unary & Binary.

Unary: the operator that can operate only one operand at a time comes under this category.

For e.g.: -X, X++ etc.

Binary: the operator that can operate two operands at a time comes in this category.

For e.g.: a+b, a-b, a>b, a=10 etc.

â C has rich set of operators; they are as given below:

(1) Arithmetic operators

(2) Relational operators

(3) Logical operators

(4) Assignment operators

(5) Increment and Decrement operators

(6) Conditional operators

(7) Bitwise operators

(8) Special operators

(1) Arithmetic Operators:

Arithmetic operators are used to perform arithmetic operations on data. The arithmetic

operators are as given below.

Operator Meaning

+ Addition or unary plus

- Subtraction or unary minus

* Multiplication

/ Division

% Modulo division
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â Integer Arithmetic

If a and b are integers, then for a = 14 and b = 4 we have the following results: a 3 b = 10

a + b = 18 a * b = 56

a / b = 3 (decimal part truncated) a % b = 2 (remainder of division)

If one of them is negative, the direction of truncation is implementation dependent. That is,

6/7 = 0 and 36/-7 = 0 but 36/7 may be zero or 31. (Machine dependent)

Similarly, during modulo division, the sign of the result is always the sign of the first operand

(the dividend). That is,

-14 % 3 = -2

-14 % -3 = -2

14 % -3 = 2

â Real Arithmetic

An arithmetic operation involving only real operands is called real arithmetic. If x, y, and z are

floats, then we will have:

x = 6.0/7.0 = 0.857143 y = 1.0/3.0 = 0.333333 z = -2.0/3.0 = -0.666667

The operator % cannot be used with real operands.

â Mixed-mode Arithmetic

When one of the operands is real and the other is integer, the expression is called a mixed-

mode expression. Thus 15/10.0 = 1.5 whereas 15/10 = 1.

(2) Relational Operators:

The Relational operators are also known as <Comparison operators=. Because comparisons

can be done with the help of relational operators. Relational operators are used to show the

relationship between 2 variables and variables and constants. They evaluate to either true or

false.

Given below are the relational operators.

Operator Meaning

< is less than

<= is less than or equal to

> is greater than

>= is greater than or equal to

== is equal to

!= is not equal to

(3) Logical Operators:

Logical operators are used to combine two or more expressions. In order to combine two or

more, the one relational operator, the logical operators are used.

There are 3 logical operators as given below:

AND (&&)

OR (||)

NOT (!)

The logical operators && and || are used when we want to test more than one condition

and make decisions.

For example: - if (age>18 && nationality==9I9)

The expression which combines two or more relational expression is known as

<Logical Expression= or <Compound Expression=.
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(4) Assignment Operator:

Assignment operators are used to assign a value to the variables.

<== Sign is used to perform an assignment operation.

For e.g.: x=10;

Arithmetic assignment operators are also used in combination to simplify the use of both

operators.

The combinations of both (arithmetic & assignment) operators are known as <Arithmetic

Assignment Operators= or <Short Hand Operators= . Given below are the arithmetic

assignment operators, which are most commonly used.

Short Hand Operators OR Arithmetic Assignment Operators:

Simple

Assignment

Operator

Short hand

Operator
Description

x=x+10 x+=10
Add the value 10 to the variable X and store the

answer in variable x.

x=x-10 x-=10
Subtract the value 10 from the variable X and

store the answer in variable x.

x=x*10 x*=10
Multiply the value 10 with variable x and store the

answer into variable x.

x=x/10 x/=10
Divide the value 10 by

variable x and store the answer into variable x.

x=x%10 x%=10
Divide the value 10 by

variable x and store the reminder into variable x.

(5) Increment / Decrement Operators:

The increment or decrement operators are used to increase or decrease the value of the

operand.

They come under the category of Unary operators, because they can handle only one

operand at a time.

Increment Operator -> ++

Decrement Operator -> --

They simply increment or decrement the value of the variable by 1, which is by default.

They are always used with only an integer value can9t be used with the floating-point value.

(6) Conditional Operators:

Refer Unit No. 3 2

(7) Bitwise Operators:

C has a distinction of supporting special operators known as bitwise operators for

manipulation of data at bit level.

Bitwise operators are used to perform operations at binary digit level.

These operators are used for testing the bits or shifting them right or left.

Bitwise operators may not be applied to float or double.

These operators are not commonly used and are used only in special applications where

optimized used of storage is required.

Following are the bitwise operators used in C language.
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Operator Meaning

<< Shifts the bits to left

>> Shifts the bits to right

~ Bitwise inversion(one9s complement)

& Bitwise logical AND

| Bitwise OR

^ Bitwise exclusive OR

(8) Special Operators

C supports some special operators of interest such as comma operator, sizeof operator,

pointer operators (& and *) and member selection operators (. and ->). The comma and

sizeof operators are discussed in this section.

â The Comma Operator

The comma operator can be used to link the related expressions together. A comma-linked

list of expressions is evaluated left to right and the value of right 3 most expression is the

value of the combined expression. For example, the statement value = (x = 10, y = 5, x + y);

First assigns the value 10 to x, then assign 5 to y, and finally assigns 15(i.e. 10+5) to value.

Since comma operator has the lowest precedence of all operators, the parentheses are

necessary. Some applications of comma operator are:

In for loops:

for ( n = 1, m = 10; n <= m; n++, m++ )

In while loops:

while ( c = getchar(), c != 8109 )

Exchanging values:

t = x, x = y, y = t;

â The sizeof Operator

The sizeof is a compile time operator and, when used with an operand, it returns the number

of bytes the operand occupies. The operand may be a variable, a constant or a data type

qualifier.

Examples:

m=sizeof(sum); n=sizeof(long int); k=sizeof(235L);

The sizeof operator is normally used to determine the lengths of arrays and structures when

their sizes are not known to the programmer. It is also used to allocate memory space

dynamically to variables during executions of a program.

â Variable:

ã A Variable is the name given to memory location.

ã During the execution of the program the value of the variable may be changed / altered.

ã The variable is also known as a container, because they contain values as a data.

ã Generally, the variable name consist of letters, digits and special symbol, but there are

some rules to define a variable name, they are as given below :
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Assignment

ä Rules:

ã The variable name must begin with alphabets.

ã The variable name should be meaningful. That means the variable should clearly indicate

the purpose.

ã No special symbols rather than underscore (_) is allowed.

ã The variable name must not be a keyword.

ã No commas or blanks are allowed while defining a variable.

ã The variable name may be combination of alphabets, digits and underscore.

ã Uppercase and lowercase are significant. That is, the variable Total is not the same as

total or TOTAL.

ã Examples (Valid Variable names)

ã Number, Total, Marks_C, R_no1

ã Examples (Invalid Variable names)

ã 1_marks, (Area), R.no

â How to Declare a Variable?

Syntax:

Data type variable1, variable2, ....... variable n;

Example:

int a,b,c;

float x, y;

â How to assign values to the variable?

You can assign values to the variables by using the assignment operator.

Syntax:

Variable_name = value;

Example:

int A=0; // assignment at declaration time also called Initialization.

int X; // Declaration of a variable.

X=10; // Assigning a value 10 to the variable X.

X=A; // Assigning a value of one variable to another variable.

Note : the assignment notation always work from right to left, that means value at the right

side is assigned to the variable at the left side.

X = A

Assignment

Operator
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â Data Types:

The predefined identification of any variable is known as <Data type=.

The data type of any variable tells that what kind of values will be stored inside the variable.

ANSI c supports basically three classes of data types:

1. Primary (or Fundamental) data types

2. Derived data types

3. User-defined data types

â Primary (or Fundamental) data types:

Basically, there are 5 primary data types in C, but all data types have some modifiers which

helpful to extend the functionality of data types.

The primary data types with its respected bytes, range and keywords are as given below:

Data Types

Data Type Keyword Bytes Range

Integer int 2 -32768 to 32767

Float float 4 3.4e-38 to 3.4e+38

Character char 1 -128 to 127

Double double 8 1.7e-308 to 1.7e+308

Void void Empty date types

ã Integer:

This data type is used to store the numeric value, without decimal point. (The whole

number)

If we use a 16-bit word length, the size of the integer value is limited to the range -32768

to +32767.

For E.g.: 123, 456, 890

ã Float:

This data type is used to store the numeric value with a decimal point that is the floating-

point number (Real number).

It supports 6 digits after the decimal point.

For Eg: 123.89, 78.09

ã Character:

This data type is used to store one or more character type data.

For Eg: 8a9, 8@9, <Atmiya= etc.

ã Double:

Used to handle double precision floating point number (i.e., More accurate Floating-

point value).

It provides accuracy up to 14 digits.

All the data types have some modifiers which helpful to extend the meaning & facility of

the data type. The modifiers, along with their memory space and range are as given in

the table:



Problem Solving Methodology & Programming in C

B.C.A. / B.C.A. (IIP) / B.Sc.I.T.

A
T
M
IY
A
U
N
IV
E
R
S
IT
Y
,
R
A
JK
O
T

19

ã void data type:

<void= data type is known as <Empty Data Type=. 8void9 is a qualifier in C which can be

used with function. When any function does not return anything or it does not have any

arguments to declare, it can be declared using 8void9.

Eg. :

void change (int a)

Return nothing

void change(void)

Return nothing No argument

Though the 8void9 is not compulsory, it is advisable to use with functions returning

nothing otherwise computer shows a message in form of warning at the time of

compilation i.e., 8function should return a value9. This thing is not going to output of the

program. By providing the 8void9 keyword along with function name, we are explicitly

telling the computer that the functions do not return values.

Data types along with their modifiers

Type Bytes Range

char or signed char 1 -128 to 127

unsigned char 1 0 to 255

int or signed int 2 -32768 to 32767

unsigned int 2 0 to 65535

short int or signed short int 1 -128 to 127

unsigned short int 1 0 to 255

long int or signed long int 4 -2147483648 to 2147483647

unsigned long int 4 0 to 4,294,483,647

float 4 3.4e-38 to 3.4e+38

double 8 1.7e-308 to 1.7e+308

long double 10 3.4e-4932 to 1.1e+4932
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Basic Structure of C Program

Documentation Section

Link Section

Definition Section

Global Declaration Section

main() function Section

{

Declaration Part

Executable Part

}

Sub Program Section

Function 1

Function 2

Function 3 (User Defined Function)

&............

Function n

The detailed content about all the section is as given below:

Documentation Section:

This section consists of a set of comment lines giving the name of the program, the author

and other details, which the program would like to use later.

â What is Comment?

The non-executable part of the program is known as comment.

There are two types of comment.

Single line comment:

Single l ine comment starts with //.

// this is single line comment

Multiline Comment:

Multiline comment encloses within /* and */

/* This is

Multi-line Comment */

â Link Section:

This section provides instructions to the compiler to link functions from the system library.

For example, if you want to use the function printf(), then you have to define link to the

stdio.h (header file) and it is possible by using Pre-processor.
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For Example:

#include<stdio.h>

#include<conio.h>

#include<math.h>

#include<stdlib.h>

â Definition Section:

This section defines all the symbolic constants.

o For e.g.: PI=3.1412

By defining symbolic constant one can use these symbolic constants instead of constant

value.

The symbolic constants are defined with the help of pre-processor.

For e.g.:

#define PI 3.1412

â Global Declaration Section:

There are some variables that are used in more than one function. Such variables are called

global variables. And they are declared in the global declaration section that is outside of all

the functions. This section also declares all the user-defined function.

â main() function Section:

A main() function is a heart of any 8C9 language program. Every C program must have one

main() function section.

This section contains two parts:

(1) Declaration part and (2) Executable part.

(1) Declaration Part:

The declaration part declares all the variables used in the executable part.

(2) Executable Part:

This part contains all the executable statements.

Each & every statement in the executable part terminated by a semicolon.

These two parts must appear between the opening and closing braces. The program

execution begins at the opening brace and ends at the closing brace.

The closing brace of the main function section is the logical end of the program.

Note: All sections, except the main function section may be absent when they are not

required.

Example: 1 A program to print a simple message on the screen.

#include<stdio.h>

#include<conio.h>

main()

{

printf(<Atmiya University=);

return 0;

}

Output:

Atmiya University
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Example: 2 A program to add two numbers.

#include<stdio.h>

#include<conio.h>

main()

{

int a, b, c;

clrscr();

printf(<Enter the value of a : =);

scanf(<%d=,&a);

printf(<Enter the value of b : =);

scanf(<%d=,&b);

c=a+b;

printf(<\n Addition of a & b is %d=,c);

return 0;

}

Output:

Enter the value of a: 10

Enter the value of b: 20

Addition of a & b is 30

Example: 3 A program to calculate area of circle.

#include<stdio.h>

#include<conio.h>

#define PI 3.14

main()

{

float r, a;

clrscr();

printf(<\n Enter Radius : =);

scanf(<%f=,&r);

a = PI * r * r;

printf(<\n Area of Circle is : %f=,a);

return 0;

}

Output:

Enter Radius: 10

Area of Circle: 314

â Sub-program Section:

ã The subprogram section contains all the user-defined functions that are called in the main

function. They are the code section which is defined outside the boundary of main function.

ã This section defines all User Define Functions (UDF).

I/O functions of 8C9 language.

ã Reading, processing and writing of data are the three essential functions of a computer

program. There are two methods of providing data to the program variables.

ã One method is to assign values to variable through the assignment statements such as

x=100;
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ã Another method is to use the input function scanf which can read data from keyboard, and

the function printf which sends result out to a terminal.

ã All input/output operations are carried out by two functions printf and scanf.

ã Each program that uses a standard input/output function must contain the statement

#include <stdio.h> at the beginning.

ã The stdio.h is an abbreviation for standard input/output header file.

ã The above #include <stdio.h> tells the compiler 8to search for a file stdio.h and place its

contents at this point in the program.

ã The contents of the header file become part of the source code when it is compiled.

æ Reading data from keyboard:

ã The general format of scanf is as follows:

ã scanf (<control string=, &variable1, &variable2,&.);

ã The control string contains the format of data being received.

ã The ampersand symbol & before each variable name is an operator that specifies the

variable name9s address.

ã We must always use this operator; otherwise, unexpected results may occur.

Example: scanf(<%d=,&number);

ã When this statement is encountered by the computer, the execution stops and waits for the

value of the variable number to be typed in.

ã Since the control string <%d= specifies that the integer value is to be read from the terminal,

we have to type in the value in integer form.

ã Once the number is typed in and the 8Return9 key is pressed, the computer then proceeds to

the next statement.

ã Thus, the use of scanf provides an interactive feature and makes the program 8user friendly9.

æ Printing data

ã The general purpose of printf statement is to print the message.

Example: printf (<Hello Everybody=);

ã The general format of printf is as follows:

printf (<control string=, variable1, variable2,&.);

ã The control string contains the format of data being received.

Example: printf (<%d=,number);

ã When this statement is encountered by the computer, the computer prints the value of the

variable that is read by the user.

ã Since the control string <%d= specifies that the integer value is read from the terminal, we

will get the value in integer form.

ã Once the number is printed on the monitor, the computer then proceeds to the next

statement. Thus, the use of printf provides an interactive feature and makes the program

8user friendly9.

æ Type Casting

Converting one datatype into another is known as type casting or, type-conversion.

For example, if you want to store a 'float' value into a simple integer then you can type cast

'int' to 'float'. You can convert the values from one type to another data type using the cast

operator as follows 2
(type_name) expression
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ã Sometimes we are needed to force the compiler to explicitly convert the value of an

expression to a particular data type.

This would be clear form the following example.

main()

{

int x = 100;

float div;

div = x / 3;

printf("Value of div : %f", div );

}

Output:

Value of div = 33.000000

The answer turns out to be 33.000000 and not 33.33. This is because of value 100 and 3 are

both integer and hence 100/3 yields an integer. This 33 when stored in a is converted to

33.000000. At that time use type casting.

The following program illustrates this.

main()

{

int x = 100;

float div;

div = (float) x / 3;

printf("Value of div : %f",div);

}

Output:

Value of a = 33.333333

This program uses type casting. This consists of putting a pair of parentheses around the

name of the data type in this program we said,

div = (float) x/3;

This expression (float) causes the variable x to be converted from type int to type float

before used in the division operation which called Type Casting.
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. . : : QUESTION BANK : : . .

One Mark Questions.

1. The graphical representation of any problem is known as________. 3 Flow Chart

2. The step-by-step representation of any problem is known as ________. 3 Algorithm

3. The techniques which are used to solve any problem definition by analyzing any problem are

known as ________. Pre-Programming Techniques

4. Which symbol is used to show the condition? 3 Diamond

5. Which symbol is used to show the variable declaration? 3 Rectangle

6. How many types of connectors in flowchart? 3 2

7. Which symbol is used to start every flow chart? 3 Oval

8. C is developed by ______ in the year______. 3 Dennis Ritchie, 1972

9. BCPL stands for______. 3 Basic Combined Programming Language

10. How many character set categories are available in C 3 Language? 3 4

11. Whose meaning of the words is already explained to the C Compiler? 3 Keywords

12. How many keywords are available in C-Language? 3 32

13. Keywords are known as _________. 3 Reserve Words

14. The name given to the variable, function or array is known as________. 3 Identifier

15. _______ is the name given to memory location. 3 Variable

16. _______ are the values, stored inside the variable. 3 Constants

17. How many types of Constants are available in C-Language? 3 2

18. How many types of Numeric Constants are available in C-Language? 3 2

19. How many types of Character Constants are available in C-Language? 3 2

20. The Collection of Character is known as ________. 3 Character Set

21. _______ are the symbols that can perform some operations on operand. 3 Operator

22. How many types of Arithmetic operators are available in C-Language? 3 5

23. How many basic data types are available in C-Language? 3 5

24. ASCII stands for_______. 3 American Standard Code for Information Interchange

25. What is used to define a symbolic constant? 3 #define

26. Which symbol is used to termination of C programming statements? 3 Semicolon

27. Which language translator is used in Turbo-C? 3 Compiler

28. Which translator is interpreting the statements line by line? 3 Interpreter

29. Which type of operator is X+=10? 3 Short hand operator

30. Which operator is used to find the size of particular variable? 3 sizeof Operator

31. Which operator is used to store value into the variable? 3 Assignment Operator (=)

32. Which data type is known as empty data types? 3 void

33. What is the non-executable part of the program? 3 Comments

34. How many types of comments are available in C? 3 2

35. _______ Section is used to include the header files in C-Program. 3 Link

36. If X=9 and Z = X++ + X 3 3 3X then value of Z is ______. 3 8
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Descriptive Questions.

(1) What is program? Explain programming technique.

á What is program?

á Programming Techniques

á Programming Tools.

(2) Explain Flow chart in detail.

á Definition

á How flow chart is useful.

á Rules to draw a flow chart.

á Symbol for draw a flow chart.

(3) Explain Language Translator.

á About Translator.

á Two types of Translators

o Compiler

o Interpreter

á Difference of Compiler and Interpreter

(4) Explain C-Character Set.

á Letter

á Digit

á Special Character

á White Space

(5) Explain C-Tokens.

á Keywords

á Identifiers

á Constants

á Strings

á Special Symbols

á Operators

(6) Explain Constants in detail.

(1) Numeric Constants

o Integer Constants

o Real Constants

(2) Character Constants

o Single Character Constants

o String Constants

æ Backslash character Constants

æ Symbolic Constants
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(7) Explain Different C-Operators.

á Arithmetic operators

á Relational operators

á Logical operators

á Assignment operators

á Increment and Decrement operators

á Conditional operators

á Bitwise operators

á Special operators

(8) Explain Logical operator with an example.

á (1) AND (&&) (2) OR (||) (3) NOT (!)

á Examples (1), (2) and (3)

(9) What is Variable? Explain in detail.

á What is Variable?

á Rules for define variable.

á How to declare variable?

á How to assign a value to the variable?

(10) What is Data Type? Explain Primary (Fundamental) Data Types.

á What is Data Type?

á Primary Data Types.

o Integer, Float, Character, Double, Void

(11) Explain Basic Structure of C program.

á Documentation Section

á Link Section

á Definition Section

á Global Declaration Section

á Main function Section

o Declaration Part

o Executable Part

á Sub Program Section

(12) Explain reading & writing data from keyboard.

á Scanf function

á Printf function

á Example

(13) What is Type Conversion? Explain with an example.

á Definition of Type-Cast

á Description

á Example
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Unit 3 2

Control Structure

Introduction of Control Structure

(Decision Making Statements or Conditional statements)

á Until this point, we have seen that the C program executes from top to bottom sequentially,

without skipping any single statement but this type of execution is not useful every time.

á Many times, it is necessary to change (alter) the flow of sequence of instruction. That

means execute the program conditionally.

á C language supports statements that can be helpful to change the flow of program

execution.

á These statements are called 8Control Statements9 OR 8Decision Making Statements9 OR

8Conditional Statements 9.

á These statements help to execute the program conditionally, that means depending on the

result of condition, some part (block) of the program will execute and some part (block) of

the program will skip.

á The list of statements is as given below:

(A) if statement (Forms of if)

(B) switch statement

(C) Conditional operator statement

(D) goto statement

á These statements are purely known as <Decision Making=. And they are also 8control9 the

flow of execution, they are also known as <Control Statement=.

á Decision making with <if= statement

á If statement is the powerful decision making statement and is used to control the flow of

execution of the statements.

á C uses the keyword if to implement the decision control instruction.

á Depending upon the no. of conditions and complexity of the program, one can use any form

of if statement from the given list.

(A)Forms of if:
1. Simple if statement

2. if.....else statement

3. Nested if....else statement

4. else if ladder statement

(1) Simple if statement:
á It allows the computer to evaluate the expression first and then, depending on whether the

value of the expression (relation or expression) is 8true9 (non-zero) or 8false9 (zero), it

transfers the control to a particular statement.

ã Syntax:

if(test -expression)

{

statement-block

}

statement-x;
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ã Flowchart:

ã Description:

á If the test expression is evaluated to true, then the statement-block will be executed.

And the statement-x will also be executed.

á If the test expression is evaluated to false. Then the statement-block will be skipped

and directly the control will jump to the statement-x.

á Note that, in both the cases the statement-x will be executed.

á The statement-block may be a single statement or the block of statements.

ã Example: A program to check the entered age value.

// A program to show the use of simple if condition.

#include<stdio.h>

#include<conio.h>

main( )

{

int age;

clrscr( );

printf(< \n Enter your age : =);

scanf(<%d=,&age);

if(age>=18)

{

printf(< \n You can get license=);

}

printf(< \n Good Bye 8);

return 0;

}

ã Output:

Enter your age: 20

You can get license

Good Bye

Statement-block

Statement -x

True

False

Test Expression
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False Test

Expression

?

True

True-block statement(s)False-block statement(s)

Statement - x

(2) If & else statement:
If & else statement is the extension of the simple if statement. The general form

(syntax) of if&else is as given below:

ã Syntax:

if(test expression)

{

True-block statement(s);

}

else

{

False-block statement(s);

}

Statement-x;

ã Flowchart:

ã Description:

á First the expression is evaluated; if the expression is true then the control is

transferred to the True-block of the program, and then the statement-x will be

executed, which is out of the if else block.

á If the expression is false, then the control is transferred to the False-block of the

program. And then the statement-x, which is out of if & else block.

á Note that, the statement-x will be executed in both the cases; they are not related

with the result of the expression.

á An Example of If&Else is as given below:
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ã Example: A Program to check whether the inputted no is positive or negative.

#include<stdio.h>

#include<conio.h>

main( )

{

int no;

clrscr( );

printf(< \n Enter any number=);

scanf(<%d=,&no);

if(no>0 )

{

printf(< \n The no. is Positive=);

}

else

{

printf(< \n The no. is Negative=);

}

return 0;

}

ã Output:

Enter any number: 12

The no. is Positive

(3) Nested if & else Statement:
Some time it may happen that, the program require more than one condition, or we can say

that series of conditions, at that time we have to use more than one ifelse statements in our

program.

The one <if...else= statement within another <if....else= is known as <Nested if & else=.

The general form of the <Nested if & else= is as given below:

ã Syntax:

if(test expression -1 )

{

if(test expression -2 )

{

Statement-1;

}

else

{

Statement-2;

}

}

else

{

Statement-3;

}

Statement 3x;
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ã Flowchart:

ã Description:

á If the Exp.1 evaluated to true, then the control will proceeds to the next expression

(Exp.2). If both the Expressions are evaluated to true then the statement-1 will be

executed.

á If the Exp1 evaluated to true and Exp.2 evaluated to false then the control will

transferred to the statemene-2.

á And if the Exp.1 will evaluated to false, the control will transferred to the else

portion of the main condition. That means the statement-3 will be evaluated.

á And in any of the cases the control will proceeds always to the statement-x. Which is

not depending on the result of the condition?

Next statement

Statement -1Statement -3

Statement-x

Statement -2

Entry

False TrueTest expression-1?

False True
Test expression-2?
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ã Example: A Program to find out maximum value from given three values.

#include<stdio.h>

#include<conio.h>

main( )

{

int a,b,c;

printf(< \n Enter a: <);

scanf(<%d=,&a);

printf(< \n Enter b: <);

scanf(<%d=,&b);

printf(< \n Enter c: <);

scanf(<%d=,&c);

if(a>b)

{

if(a>c)

{

printf(< \n A is Big=);

}

else

{

printf(< \n C is Big=);

}

}

else

{

if(c>b)

{

printf(< \n C is Big=);

}

else

{

printf(< \n B is Big=);

}

}

return 0;

}

ã Output:

Enter a: 20

Enter b: 30

Enter c: 40

C is Big.
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(4) else...if ladder:
á Just observe that the program uses the nested if-else. This leads to three disadvantages:

á As the No. of conditions is going increased the level of indentation is also increased. An

as a result the program is shifted to the right hand side, and readability of your program

will be decreased.

á In case of nested if-else you must take care about the pair of the ifs and elses.

á You must take care of the opening braces and closing braces of each & every ifs and

elses.

ã The general form of else...if ladder is as given below:

Syntax:

if(condition-1)

statement-1;

else if (condition-2)

statement-2;

else if (condition-3)

statement-3;

else if (condition-n)

statement-n;

else

default-statement;

statement-x;

ã Description:

á This construct is known as the <ELSE&IF LADDER=.

á The conditions are evaluated from top to bottom, downwards.

á As soon as a true condition is found, the statement associated with that condition

will be executed, and then the control will transferred to the statement-x.(by

skipping the rest of ladders).

á When all the condition become false, then the else portion that is the final else that

contains the default- statement will be executed, and the control will transferred at

the statement-x.

á That means the program execution will become faster, when you are using the

else&if ladder instead of more than one ifs. Because after execution of a particular

statement, there is not more conditions are checking, that means skipping the rest

of ladder.
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True
Cond.-1

False

True
Cond.-2

False

True
Cond.-3

False

True
Cond.-4

False

Statement-x

Default

Statement

Statement-n

Statement-3

Statement-2

Statement-1

Next statement

ã Flowchart:
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ã Example: A Program to generate Mark sheet.

main( )

{

int m1,m2,m3 ,tot;

float per;

printf(< \n Enter Mark1: <);

scanf(<%d=,&m1 );

printf(< \n Enter Mark2: <);

scanf(<%d=,&m2 );

printf(< \n Enter Mark3: <);

scanf(<%d=,&m3 );

tot=m1+m2+m3;

per=(tot*100)/300;

if(per>=80)

{

printf(< \n You get Distinction=);

printf(< \n Percentage : %f=,per);

}

else if (per>=60)

{

printf(< \n You get First Class=);

printf(< \n Percentage : %f=,per);

}

else if(per>=45)

{

printf(< \n You get Second Class=);

printf(< \n Percentage : %f=,per);

}

else

{

printf(< \n You get Pass Class=);

printf(< \n Percentage : %f=,per);

}

return 0;

}

ã Output:

Enter Mark1: 80

Enter Mark2: 75

Enter Mark3: 85

You get Distinction

Percentage: 80.00



Problem Solving Methodology & Programming in C

B.C.A. / B.C.A. (IIP) / B.Sc.I.T.

A
T
M
IY
A
U
N
IV
E
R
S
IT
Y
,
R
A
JK
O
T

37

(B)<Switch&Case= statement (Multi way decision making statement):

á We have already done the decision making using simple ifs and multiple ifs and elses.

á And as we know that each new form of if was reduced the limitations of previous one.

á Actually there is no limitation of else if ladder. But when the no. of conditions are going

to increasing the level of indentation will also going to increasing, at that time even a

designer of a program will confuse about the program.

á So remove this limitation of the else&if ladder, C provides a facility called the Switch-

Case statement, also known as <Branching Statement=.

á The syntax of the Switch is as given below:

ã Syntax:

switch(expression)

{

case value-1:

block-1;

break;

case value-2:

block-2;

break;

&&&&&&&&.

&&&&&&&&.

default:

Default-block;

}

ã Description:

á The switch statement is particularly used for menu driven programming.

á The switch statement checks value of the expression against a list of case value, and

when a match is found, a block of statements associated with that case is executed.

á The expression is an integer or character expressions.

á Value-1, value-2&. are the integer constants or the character constants.

á Each value in the list of case must be unique, that means no 2 case have similar

values.

á Not that, each case keyword with expression is followed by a colon.

á The block-1, block-2&. Are the statement blocks and may contain 1 or more

statement that will be executed.

á The value of switch (expression) will compared with a list of case values, and when a

match is found the statement of that case will be executed.

á Note that, each block contain the <break= statement at the end of each statement

block will signals the control at the statement-x which is out of the switch statement.

á When there is no match found between switch and case value the default case which

is optional, and known as else case will be executed.

á ANSI C permits the use of as many as 257 case labels.



ATMIYA UNIVERSITY

Department of Computer Science38

ã Advantage:

á The main advantage of switch statement over if is that it leads to more structured

program & the level of indentation is manageable, more so if there are multiple

statements within each case of switch.

á Drawback is the use of logical operators. That means the logical operators cannot be

used in switch&case.

ã Flowchart:

Block-1

Statement-x

Block-3

Block-2

Switch

Expression

Expression=value-1

Expression=value-2

(no-match) found
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ã Example: A menu driven program using switch&case:

main( )

{

int ch,a,b,c;

printf(<\n 1.Addition=);

printf(<\n 2.Subtraction=);

printf(<\n 3. Multiplicatioin=);

printf(<\n 4. Division=);

printf(<\n Enter your choice : =);

scanf(<%d=,&ch);

printf(<\n Enter A : =);

scanf(<%d=,&a);

printf(<\n Enter B : =);

scanf(<%d=,&b);

switch(ch)

{

case 1:

c=a+b;

printf(<%d=,c);

break;

case 2:

c=a-b;

printf(<%d=,c);

break;

case 3:

c=a*b;

printf(<%d=,c);

break;

case 4:

c=a/b;

printf(<%d=,c);

break;

default:

printf(<\n Invalid choice=);

}

return 0;

}

ã Output:

1. Addition

2. Subtraction

3. Multiplication

4. Division

5. Exit

Enter your choice: 1

Enter A: 10

Enter B: 20

30
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(C)Conditional Operator:

á The conditional operator is also known as a <Ternary operator=.

á It used as an alternative of simple if&else statement.

á The combination of ? and : is known as a conditional operator.

á The general form of conditional operator is as given below:

ã Syntax:

Conditional expression ? expression 1 : expression 2;

ã Description:

á In which the conditional expression is evaluated first, if the conditional expression is

evaluated to true, then the expression 1 which is immediately followed by conditional

expression will be executed.

á If the conditional expression is evaluated to false then the expression2 will be

executed.

á The conditional operators can be used as an alternate of the simple if&&else block.

Since it can take 3 operands.

á The example of the conditional operator and it9s comparison with simple if&else

block is as given below:

ã Example: Using conditional Operator

#include<stdio.h>

#include<conio.h>

main( )

{

int x,y;

printf(<\n Enter the value of X :=);

scanf(<%d=,&x);

printf(<\n Enter the value of Y :=);

scanf(<%d=,&y);

(x>y)?printf(<X=): printf(<Y=);

return 0;

}

The following points can be noted out:

It9s not necessary that the conditional operators should be used only in arithmetic

statements.

ã Example:

int i ;

scanf(<%d=,&i);

(i==1)? printf( <Hi=) : printf( < Hello=);

The conditional operator can be nested as shown below:

ã Example:

char a=9z9;

printf(<%c=,(a>=9 a 9 ? a : 8 ! 8));

The same thing can be done

using if..else is as given below:

if(x>y)

printf(<X=);

else

printf(<Y=);



Problem Solving Methodology & Programming in C

B.C.A. / B.C.A. (IIP) / B.Sc.I.T.

A
T
M
IY
A
U
N
IV
E
R
S
IT
Y
,
R
A
JK
O
T

41

goto label;

- - - - - - - -

- - - - - - - -

- - - - - - - -

label:

statement ;

label:

statement ;

- - - - - - - -

- - - - - - - -

- - - - - - - -

goto label;

(D) <goto= statement:

á The goto statement is known as Jumping Statement.

á The goto statement is used to alter the normal sequence of program execution by

transferring control to some other part of the program.

á That means if you want to control the flow of control according to a certain condition

then you can do it with the help of <goto Statement =.

á Actually this statement is referred to as <goto label =.

á C supports the goto statements to branch unconditionally from one point to another in

the program.

á The goto requires a label to identify the place where the branch is to be made.

á The label is any valid variable name, and must be followed by a colon.

á The label is placed immediately before the statement where the control is to be

transferred.

ã Syntax:

The label can be anywhere in the program either before or after the goto label; statement.

ã Description:

á Note that a goto breaks the normal execution of the program.

á If the label: is placed before the statement goto label; a loop will be formed and some

statements will be executed repeatedly. And such jump is known as <Backward

Jump=.

á If the label is placed after the goto label; some statements will be skipped & the jump

is known as a <Forward Jump =.

á The most common applications of the goto is as given below:

á Branching around the statements and group of statements under certain conditions.

á Jumping it the end of a loop under the certain conditions, thus bypassing the

reminder of the loop during the current pass.

á Jumping completely out of the loop under the certain conditions, thus terminating

the execution of the loop.

Backward JumpForward Jump
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ã Example: A Program to print <ATMIYA= 3 times on screen.

#include<stdio.h>

#include<conio.h>

void main( )

{

int cnt=1;

XYZ: // label

printf(<\n ATMIYA=);

cnt++;

if(cnt<=3)

goto XYZ;

getch( );

}

ã Output:

ATMIYA

ATMIYA

ATMIYA

Various Looping Structures

ã What is Loop?

To perform a particular task no. of times the concept of loop is used.

Or we can say that when we want to perform execute some program code repeatedly,

at that time loop is used.

ã Types of Loop:

Basically there are two types of Loop:

I. Finite Loop:

II. Infinite Loop:

(I) Finite Loop:

When no. of iterations is fixed, that type of loop is known as Finite loop.

(II) Infinite Loop:

When no. of iterations is not fixed, that type of loop is known as Infinite loop.

Before learning about anything about loop, we first know following things:

Iteration: The meaning of the word <Iteration= is <Repetition=.

ã Counter Variable:

á The variable which is used to count the no. of iterations is known as counter variable.

á Types of Looping Structure/Statements:

á There are three types of looping structure supported by C.

i. while statement

ii. do...while statement

iii. for statement
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(i) While statement:

á The while statement is the simplest of all the loop structure in the C language.

á The syntax of the while statement is as given below:

ã Syntax:

while (test expression)

{

body of the loop

}

statement-x;

ã Description:

á The while statement is known as entry-controlled loop. Because the condition is

checked first and then the body of the loop will be executed if the condition is true.

á Here <while= is the keyword which denotes that the following block is the loop.

á If test expression is evaluated to true then and then the body of the loop will be

executed, otherwise the control will transfer to the statement-x, which is

immediately after the loop.

á If the condition is true and the loop will executed, then again the condition will be

checked if the condition is true than the body of the loop will be executed. This

process is continued while the test condition is not evaluated to false.

ã Flowchart:

Test-

Condition?
False

Body of the loop

True



ATMIYA UNIVERSITY

Department of Computer Science44

ã Example: A Program to print 1 to 10 on screen.

#include<stdio.h>

#include<conio.h>

main( )

{

int no=1;

while(no<=10)

{

printf(<\n %d=,no);

no++;

}

return 0;

}

ã Output:

1

2

3

4

5

6

7

8

9

10

(ii) Do...while statement:
á The do&while statement is known as an <Exit-Controlled Loop=.

á In case of while loop, the condition is checked first and then the body of the loop will

be executed. That means if the condition is not satisfied at first attempt then the

control will jump out of the loop.

á Where as in case of do&while statement the body of the loop is executed first and then

the condition will checked, that means the body of the loop is executed if a condition is

not satisfied at first attempt.

ã Syntax:

do

{

body of the loop

} while (condition);

ã Description:

á In above syntax the do & while are the keywords which defines the loop.

á Consider the syntax the condition is not checked at the entry of the loop, but the

condition is checked on exiting the loop.

á According to the syntax, when the control will be reached at the do statement, then

the control will proceeds to the body of the loop. And at last the condition will check.

á Now if the condition is true then the control will go at the do statement again and the

body of the loop is executed once again, this process continuous as long as the

condition is true.
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ã Example: A Program to print 1 to 10 on screen.

#include<stdio.h>

#include<conio.h>

main( )

{

int sum=0,count=1;

do

{

sum=sum+count;

count=count+1;

}while(count<=10);

printf(<\n The Summation of 1 to 10 is : %d=,sum);

return 0;

}

ã Output:

The summation of 1 to 10 is 55

(iii) for statement:
á The for statement is the most widely used looping control statement among the all

statements. This is again an entry controlled looping statement and provides a more

concise loop control structure.

á The for loop is very simple and the syntax of the for loop is something different from the

other 2 statements.

ã Syntax:

for (initialization ; test condition ;increment)

{

body of the loop;

}

ã Description:

á You can see the initialization of the counter variable is also the part of the loop.

á Here the <for= statement is consisting of 3 parts:

1. Initialization

2. Testing

3. Increment

á The initialization of the counter variable is done only once, using an assignment

statement.

á The second part is consisting of the conditional statement that is the used to control

the loop. If you want to know the maximum iterations of the loop, then you can

identify it using the conditional expression.

á The last part is consisting of the increment or decrement of the counter variable,

through which the value of the counter variable is finally reach at the maximum

iterations of the loop.

á After executing this increment and decrement of the variable the value of the

variable the new value of the variable is again tested, if the new value of the variable

is satisfy the condition then the body of the loop is again executed. This process is

continued till the value of the counter variable is reached at the maximum value of

the variable.
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ã Example: A Program to print even numbers between 1 to 10 on screen.

#include<stdio.h>

#include<conio.h>

main()

{

int i;

clrscr();

for(i=2; i<=10;i+=2)

{

printf(< \n %d=,i);

}

return 0;

}

ã Output:

2

4

6

8

10

ã Features of for loop:

á You can initialize more than one variable at a same time in the for statement.

á You can give multiple arguments as an increment and decrement part of the for

statement.

á The test condition has any compound relation and the testing need not be limited

only to the loop control variable.

á It is also possible to use the expression to initialize the value of the counter variable.

á It is also possible to omit one or more sections of the for statement.

Nesting of for loop:
á Like if statement, the for loop may be nested, that means one for loop within another

for loop. This is as given below:

ã Example:

for(i=1 ; i<=5 ; i++)

{

- - - - - -

- - - - - -

for( j=1 ; j<=5 ; j++)

{

- - - - - - - -

- - - - - - - -

}

- - - - - - -

- - - - - - -

}

The nesting of the loop may continue up to any desired level, but our ANSI C Compiler

allows up to 15 levels of the nesting.

The outer loop is for the rows and the inner loop is for the columns.

Inner Loop Part
Outer Loop Part
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ã Example: A Program using nested for loop

#include<stdio.h>

#include<conio.h>

main( )

{

int I,j;

clrscr ( );

for( i=1 ; i <=5 ; i++)

{

for(j=1 ; j<=5 ; j++)

{

printf(<%d=,i);

}

printf(< \n=);

}

return 0;

}

ã Output:

1 1 1 1 1

2 2 2 2 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

Break & Continue Statement:

1. break statement:

The break statement is used to terminate loops or to exit a switch.

The break statement will break or terminate the inner-most loop.

It can be used within a while, a do-while, a for or a switch statement. The break statement is

written simply as break;

Without any embedded expressions or statement.

ã Example:

for(i=1; i<=10; i++)

{

if(i==5)

break;

printf(<\n i=%d=,i);

}

ã Output:

1 2 3 4

Note: Here break will terminate the loop when the value of the variable I reach at the 5 &

stops the execution.
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2. Continue statement:

The continue statement is used to skip or to bypass some step or iteration of looping

structure.

It does not terminate the loop but just skip or bypass the particular sequence of the loop

structure. It is simply written as continue.

ã Example:

for(i=1; i<=10; i++)

{

if(i==5)

continue;

printf(<\n i=%d=,i);

}

ã Output:

1 2 3 4 6 7 8 9 10

Note: The output of the above program will be 1,2,3,4,6,7,8,9,10. The 5th iteration of the

loop will be skipped as we have defined the continue for that iteration. So, it will not print the

value 859.

Entry Controlled Loop v/s Exit Controlled Loop:
Entry Controlled Loop Exit Controlled Loop

while statement

controlled loop.

is used an entry do..while statement is used an an exit

controlled loop.

Here the condition is checked first, and

then body of the loop is executed.

Here the body of the loop appears first,

prior to the condition.

If the condition is evaluated false at first

attempt, the body of the loop will never

execute.

Here the body of the loop executes at least

once, if the condition is false.

Differences between while and do&while.
While Do&while

The while loop is known as an <Entry

Controlled Loop=.

The do&while loop is known as <Exit-

controlled Loop=.

Here the condition is checked first, and

then the body of the loop is executed.

Here the body of the loop is executed and

then the condition is checked.

If the condition is evaluated false at the

first attempt, the body of the loop will

never execute.

If the condition is evaluated false at the

first attempt, the body of the loop will

execute at least once.

Syntax:

while(expression)

{

Body of loop.

}

Syntax:

do

{

Body of loop.

} while(expression);

When we want to execute the body of the

loop, when the expression evaluates true.

When we want to execute the body of the

loop only once at that time this looping

statement is used.
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. . : : QUESTION BANK : : . .

One Mark Questions.

1. How many forms of if available in C? 3 4

2. What is another name of Switch Case? 3 Branching Statement

3. What is the multi way decision making statement? 3 Switch Case

4. When we put conditions with every else in program, that Notation is known as______. 3 else

if ladder

5. Which case is executed, while all the expression values are unmatched in switch statement?

3 default

6. When we put one if&else statement within another, is known as_______. 3 Nested if else

7. What is the alternate of the simple if&&else block? 3 Conditional Operator

8. Which keyword is used for Jumping Statement? 3 goto

9. Which error will occur while we put semicolon (;) after the if()? 3 Misplaced if

10. Which keyword is used to transfer the control out of switch case block? 3 break

11. What concept is used to perform repetitive task no. of times? 3 Loop

12. Basically, there are ______ types of loops in C-Language. 3 Two

13. How many looping structures are available in C-Language? 3 Three

14. What is the Entry Control Loop in C? 3 While

15. What is the Exit Control Loop in C? 3 Do&While

16. How many parts (parameters) consisting in For Loop? - Three

17. What is the first part (parameter) of For Loop? 3 Initialization

18. The variable which is used to count the no. of iterations is known as _____. 3 Counter

Variable.

19. Loop within another loop is known as _______. 3 Nested Loop

20. Which keyword is used to terminate the loop? 3 break

21. Which keyword is used to skip or bypass the iteration of loop? 3 continue

Descriptive Questions.

(1) Explain Decision making statements.

á if statement (Forms of if)

á switch statement

á Conditional operator statement

á goto statement

(2) Explain Form of if in C.

á Simple if statement

á if.....else statement

á Nested if....else statement

á else if ladder statement



ATMIYA UNIVERSITY

Department of Computer Science50

(3) Explain Branching Statement.

á About Switch Case.

á Syntax

á Description

á Advantage

(4) What is Conditional Operator? Explain with an example.

á About Conditional Operator

á Syntax

á Description

á Example

(5) What is Loop? Explain various looping structure.

á What is loop?

á Type of loop.

á Three looping structure

o For, While, Do&While

(6) Explain Exit Control Loop with an example.

á About Do&While loop

á Example.

(7) Explain For Loop with an example.

á About For loop

á Description with 3 parts

á Example.

(8) Explain break & continue statements with an example.

á break statement

á break example

á continue statement

á continue example

(9) Explain difference between Entry control loop and Exit control loop

(10) Explain difference between While and Do&While loop

(11) Any type of program of Control structure.
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Unit 3 3

Functions (UDF & In-built)

What is Function?
A function is self-contained block of statements that perform a particular task.

There are two types of functions:

(1) Built-in Function

(2) User Defined Function

Built-in Function: Built in functions are provided by the language itself, they are also known

as <Library Functions=.

User Defined Function (UDF): User Defined Functions are created by the user as per the

requirements of the user.

(1) Built-in Functions:

Functions used with <stdio.h>:
ã printf( ):

á printf( ) function is used to print or display values of variables using the standard output

device (monitor). It has following form:

á printf(<fromat string=, v1, v2, && vn);

á Where v1, v2, &. vn are variables whose values are to be displayed in the monitor.

<Format string= is the control string which represents the format specification.

á There are several format specifiers - the one you use should depend on the type of the

variable you wish to print out. Here are the common ones:

Format Specifier Type

%d ( or %i) int

%h short int

%u unsigned int

%ld long int

%c char

%f float

%lf double

%L Long double

%s string

%x Hexadecimal

á This function apply first format specifier to first argument, second format specifier to

second argument, third to third .. etc&. to end of the format.
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á Example:

#include<stdio.h>

main()

{

int a=10;

printf(<\n a equal to %d=,a);

return 0;

}

ã Scanf() :

á scanf() function is used to read or input values of variables using the standard input

device (keyboard). It has following form.

á scanf(<control string=,&v1, &v2, &.. &vn);

á where v1, v2, &. vn are variables whose values are to be read from the keyboard.

<Control string= represents the format specification.

á The symbol & (ampersand) represents the memory address where the variable value is

to be stored.

á When this function is executed, the computer will wait for the values of the variable

listed in scanf which are to be entered using the keyboard.

á Example:

main()

{

int a;

printf(<\n enter any number:=);

scanf(<%d=,&a);

return 0;

}

ã fflush():

á Syntax:

fflush (file *stream);

If the given stream has buffered output, fflush writes the output for stream to associated

file and if it is input stream then it will flush out the buffered memory.

The stream remains open after fflush has executed.

fflush has no effect on unbuffered stream.

á Example:

fflush(stdin);

fflush(stdout);

ã gets():

á gets() function is used to read a string of characters including white spaces. Note that a

string containing a white spaces canot read using scanf() with %s format specifier. It has

the following form.

á Example:

void main()

{

string s[80];

gets(s);

printf (<%s=, s );

}
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ã Puts():

á puts function is used to display a character string on the monitor screen. It works same

as printf function but only for string value.

á Example:

main()

{

string s[80];

gets(s);

puts(s);

return 0;

}

Functions used with <conio.h>:

ã getchar( ):

á getchar( ) function is used to read one character at a time form the standard input device

(keyboard).

á Example:

main()

{

char ch;

ch=getchar();

return 0;

}

When this function is executed, the computer will wait for a key to be pressed and

assigns the value to the variable when the enter key is pressed.

ã getche( ):

á getche( ) function is used to read a character form the keyboard without expecting the

enter key press. However any key pressed by the user will be displayed on the monitor.

á Example:

main()

{

char ch;

ch=getche();

return 0;

}

ã getch( ):

á getch( ) function is used to read a character form the keyboard without expecting the

enter key press.

á Example:

main()

{

char ch;

ch=getch();

return 0;

}

á When this function is executed, the computer waits for a key to be pressed from the

keyboard. As soon as a key is pressed, the control is transferred to the next line of the

program and the value is assign to the char variable. It is noted that key (letter) pressed

will not be displayed on the monitor screen.
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ã clrscr( ):

á clrscr( ) function is used to clear the output screen. It places the cursor to the top left-

hand corner.

á Example:

#include<conio.h>

main()

{

clrscr();

}

ã putchar( ):

á putchar( ) function is used to display one character at a time on the monitor screen.

á Example:

char c = 8H9;

putchar(c);

ã putch( ):

á putchar() function is used to display a character on the monitor screen. It has following

form.

á Example:

char c = 8H9;

putch(c);

ã gotoxy( ):

á gotoxy( ) function is used to move the position of cursor at the specified row no. and

column no. on the screen. It has no effect when specified row no. and column no. are out

of rage.

á Syntax:

gotoxy(col no., row no.)

where column number is in the range from 1 to 80 and row number is in the range from

1 to 25

á Example:

main()

{

gotoxy(20,15);

printf(<\n hello world=);

return 0;

}

ã textcolor( ):

á textcolor() function is used to selects new color for the characters.

á It selects only foreground color in text mode.

á It will not affect any characters that are already printed on the screen.

á It affects only the characters that printed after this function is called.

á Syntax:

textcolor(Var_Name or Number);

where no is a int variable or constant which range is 0 to 15.



Problem Solving Methodology & Programming in C

B.C.A. / B.C.A. (IIP) / B.Sc.I.T.

A
T
M
IY
A
U
N
IV
E
R
S
IT
Y
,
R
A
JK
O
T

55

ã textbackground():

á This function selects new background color for character. Only 0 to 7 colors are

supported in background color. It will not affect any character already exist on the

screen.

á syntax:

textbackground (Var_Name or Number);

where no is a int variable or constant which range is 0 to 7.

ã cprintf():

á cprintf() sends formatted output to the screen. It works similarly as printf(). When we

wants to use taxtcolor() or textbackground () like formatting functions, we must use

cprintf() to see the affect of that function.

á Syntax:

cprintf(<fromat string=, v1, v2, && vn);

á Example:

main()

{

int i ;

for(i=1;i<10;i++)

{

textcolor(i);

textbackground(i+1);

cprintf(<\n hello world=);

}

return 0;

}

Differences between getch , getche and getchar.

getch() getche() getchar()

This function gets one

character from the keyboard

without display on the

screen.

This function gets one

character from the keyboard

by echoing (displaying) it on

screen.

This function accepts one

character from the keyboard.

(but you can feel that u are

entering no. of characters).

Ex: Ex: Ex:

char ch; char ch; char ch;

printf(<\n Enter any

character:=);

printf(<\n Enter any

character:=);

printf(<\n Enter any

character:=);

ch=getch(); ch=getch(); ch=getchar();

printf(<You entered %c=,ch); printf(<You entered %c=,ch); printf(<You entered %c=,ch);

Output: Output: Output:

Enter any character : a Enter any character : a Enter any character : atmiya

You entered a You entered a You entered a
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Functions used with <math.h>:

ã abs( ):

á abs() gets the absolute value of an integer. This function will return the integer value. All

the absolute value will be positive. It takes argument of -32768 to +32767 and returns

the value from 0 to +32767.

á Syntax :

abs(Var_Name);

where x is a int variable.

á Example:

#include<math.h>

main()

{

int a,b;

a = -1234;

b=abs(a);

printf(<A=%d, B=%d=, a,b);

return 0;

}

ã pow ( ):

á This function will return the value of x^y. If x, y both are 0 then it will return 1. Here x

acts as base and y acts as exponent.

á Syntax:

pow (Var_Name1, Var_Name2);

á Example:

#include<math.h>

main()

{

float x = 5.5, y = 4.0, p;

p = pow(x, y);

printf("The value : %f", p);

return 0;

}

ã ceil( ):

á This function returns smallest possible integer which is greater than or equal to x. It

means it returns the nearest integer larger then x.

á Syntax:

ceil(Var_Name);

á Example :

#include<math.h>

main()

{

double x=123.54,result;

result=ceil(x);

printf(<original number is %lf and rounded number is %lf=,x,result);

return 0;

}
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ã floor( ):

á This function returns largest possible integer which is less than or equal to x. It means it

returns the nearest integer smaller then x.

á Syntax:

floor(Var_Name);

á Example :

#include<math.h>

main ()

{

float X;

X=2.7;

printf("Value = %f", floor(X));

return 0;

}

ã fmod():

á Function fmod() returns the reminder of real value.

á Syntax:

fmod(Var_Name1, Var_Name2);

fmod() calculates x modulo y (x%y).

It returns the reminder of x/y.

á Example :

#include<stdio.h>

#include<conio.h>

#include<math.h>

main()

{

double x=5.5,y=2.5, result;

result=fmod(x,y);

printf(< the reminder of %lf / %lf is %lf=, x, y, result);

return 0;

}

ã fabs( ):

á fabs () returns absolute value for real numbers. It returns positive real number and get

real number as an argument.

á It works same as abs (). But abs () gets integer and returns integers only, where fabs ()

can get real number and return real numbers.

á Syntax:

fabs (Var_Name);

á Example :

#include<math.h>

main()

{

double x=123.54, result;

result=fabs(x);

printf(<absolute value of %lf is %lf=, x, result);

return 0;

}
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Functions used with <ctype.h>:
ã isdigit():

á Isdigit() function is used to check whether the given character is digit or not.(0 to 9)

á This function returns TRUE value if value of x is a digit (0 to 9) otherwise it returns FALSE

value.

á Syntax:

isdigit (Var_Name);

Where x is a character type argument

á Example:

#include<ctype.h>

main()

{

char a;

printf(<\n enter any character:=);

scanf(<%c=,&a);

if(isdigit(a))

{

printf(<\n it is a digit.=);

}

else

{

printf(<\n it is not a digit.=);

}

return 0;

}

ã isalpha():

á isalpha() function is used to check whether the given character is alphabet or not.

á This function returns TRUE value if value of x is an alphabet (A to Z, a to z) otherwise it

returns FALSE value.

á Syntax:

isalpha (Var_Name);

Where x is a character type argument

á Example:

#include<ctype.h>

main()

{

char a;

printf(<\n enter any character:=);

scanf(<%c=,&a);

if(isalpha(a))

{

printf(<\n it is a alphabet.=);

}

else

{

printf(<\n it is not a alphabet.=);

}

return 0;

}
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ã isalnum():

á isalnum() function is used to check whether the given character is digit/alphabet or not.

á This function returns TRUE value if value of x is either alphabet or digit (A to Z, a to z, 0 to

9) otherwise it returns FALSE value.

á Syntax:

isalnum (Var_Name);

Where x is a character type argument

á Example:

#include<ctype.h>

main()

{

char a;

printf(<\n enter any character:=);

scanf(<%c=,&a);

if(isalnum(a))

{

printf(<\n it is an alphanumeric value.=);

}

else

{

printf(<\n it is not an alphanumeric value.=);

}

return 0;

}

ã isspace():

á Function isspace() is used to check whether the given character is space or not.

á This function returns TRUE value if value of x is space character (space, tab, new line,

carriage return, vertical tab) otherwise it returns FALSE value.

á Syntax:

isspace (Var_Name);

Where x is a character type argument

á Example:

#include<ctype.h>

main()

{

char a;

printf(<\n enter any character:=);

scanf(<%c=,&a);

if(isspace(a))

{

printf(<It is a space=)

}

else

{

printf(<It is not a space.=);

}

return 0;

}
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ã isprint():

á isprint() is used to check whether the given character is printing character or not.

á This function returns TRUE value if value stored in x is printable character otherwise it

returns FALSE value.

á Syntax:

isprint (Var_Name);

Where x is a character type argument

á Example:

#include<ctype.h>

main()

{

char a;

printf(<\n enter any character:=);

scanf(<%c=,&a);

if(isprint(a))

{

printf(<\n it is a printing character.=);

}

else

{

printf(<\n it is not a printing character.=);

}

return 0;

}

ã islower():

á islower() is used to check whether the given character is in lower case or not.

á This function returns TRUE value if value of x is lower alphabet (a to z) otherwise it

returns FALSE value.

á Syntax:

islower(x);

Where x is a character type argument

á Example:

#include<ctype.h>

void main ()

{

char a;

printf (<\n enter any character :=);

scanf (<%c=, &a);

if (islower(a))

{

printf (<\n it is in lower case.=);

}

else

{

printf (<\n it is not lower case.=);

}

}
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ã isupper():

á isupper() is used to check whether the given character is in upper case or not.

á This function returns TRUE value if value of x is upper alphabet (a to z) otherwise it

returns FALSE value.

á Syntax:

isupper (x);

Where x is a character type argument

á Example:

#include<ctype.h>

main()

{

char a;

printf(<\n enter any character:=);

scanf(<%c=, &a);

if(isupper(a))

{

printf(<\n it is in upper case.=);

}

else

{

printf(<\n it is not in upper case.=);

}

return 0;

}

ã toupper():

á toupper() function is used to convert the character to upper case if it is in lower case else

it will remain unchanged.

á Syntax:

toupper (Var_Name);

Where x is a character type argument

á Example:

#include<ctype.h>

main()

{

char a;

printf(<\n enter any character:=);

scanf(<%c=, &a);

printf(<\n %c=,toupper(a));

return 0;

}

ã tolower():

á Function tolower() is used to convert the character to lower case if it is in upper case else

it will remain unchanged.

á Syntax:

tolower (Var_Name);

Where x is a character type argument
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á Example:

#include<ctype.h>

main()

{

char a;

printf(<\n enter any character:=);

scanf(<%c=, &a);

printf(<\n %c=,tolower(a));

return 0;

}

(2)User Defined Functions (UDF)

á User Defined Function (UDF): User Defined Functions are created by the user as per the

requirements of the user.

á How to create a user defined function? OR Elements of UDF.

1) Function Declaration

2) Function Definition

3) Function Call

(1) Function Declaration:

Before creating any Function, one should declare the function. The function declaration

is also known as <Function Prototype=. The function prototype tells three things about

the function&

1. Name of the function: Define the name of the function. The name of the function

should be meaningful.

2. No. & type of Arguments of the function: The values which go inside the function are

called arguments. In prototype you can define total no. of arguments and data type

of the arguments.

3. Return type of function: The value comes out of the function are called return value.

Syntax of function declaration:

Return_data_type function_name (Parameter List)

Example:

int sum(int, int);

Terms of Function Declaration:

á The parameter list must be separated by commas.

á The types must match the types of parameters in the function definition, in number

and order. Use of parameter names in the declaration is optional.

á If the function has no formal parameters, the list is written as (void).

á The return type is optional, when the function returns int type data.

á The return type is void if no value is returned.

á When the declared types do not match with the types in the function definition,

compiler will produce an error.
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(2) Function definition:

The part of the functions contains all the details of task, which is performed when the

function is called.

In short, the function definition contains the coding, which is executed when the function

is called.

Syntax:

ReturnDataType function_name (parameter_list)

{

Local variable declarations;

Executable statements;
&&&&&&&

&&&&&&&

return (expression);

}

á All parts are not essential. Some may be absent. For example, the argument list and its

associated argument declaration parts are optional.

á Similarly, the declaration of local variables is required only when any local variables are

used in the function.

á A function can have any number of executable statements.

Function Header:

á The first line Return_Type Function_Name(parameter_list) is also known as function

header and the statements within the opening and closing braces constitute the function

body, which is a compound statement.

á The return statement is the mechanism for returning a value to the calling function.

á The function name should be appropriate to the task performed by the function.

á If the function is not returning anything then we need to specify the return type as void.

Void is one of the fundamental data types in C.

Parameter list:

á The argument list contains valid variable names separated by commas.

á The list must be surrounded by parenthesis.

á The argument variables receive values from the calling function, thus providing a means

for data communication from the calling function to the called function. They are often

referred to as formal parameters.

á These values can also be used to send values to the calling program. Parameters are also

known as arguments.

á Some examples of functions with arguments are:

int sum(int a, int b)

{

&&&&..

}

Function Body:

á The Function Body contains the declarations and statements necessary for performing

the required task.

á Local declarations that specify the variables needed by the function.

á Function statements that perform the task of the function.

á A return statement that returns the value evaluated by the function.

á If a function does not return any value we can omit the return statement. Its return type

should be specified as void. Again, it is nice to have a return statement even for void

functions.
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NOTE:

á When a function reaches its return statement, the control is transferred back to the

calling program. In the absence of a return statement the closing brace acts as a void

return.

á A local variable is a variable that is defined inside a function and used without having any

role in the communication between functions.

á A function may or may not send back any value to the calling function. If it does, it is

done through the return statement. While it is possible to pass to the called function any

number of values, the called function can only return one value per call, at the most.

(3) Function Call (Calling a Function):

á A function can be called by simply using the function name in a statement.

e.g.

main()

{

int ans;

ans = mul(10, 5);

printf(<%d=, ans);

return 0;

}

á When the compiler encounters a function call, the control is transferred to the function

mul (x, y).

á The function is then executed line by line as described and a value is returned when a

return statement is encountered.

á This value is assigned to ans.

á A function cannot be used on the right side of an assignment statement.

á In a function call the function name is operand and the arguments specified in the

parenthesis are called actual arguments. The actual arguments must match the

function9s formal arguments in type, order and number. Multiple actual parameters must

be separated by commas.

NOTE:

á If the actual parameters are more than the formal parameters, the extra actual

arguments will be discarded.

á On the other hand, if the actual are less than the formals, the unmatched formal

arguments will be initialized to some garbage.

á Any mismatch in data types may also result in some garbage values.

á When you call the function, the function, the function which called, is known as <Called

Function= & the other function from which the function is called is known as <Calling

Function=.

The Function can be one of the following types:

1. Function with argument and with return value.

2. Function with argument and no return value.

3. Function with no argument and with return value.

4. Function with no argument and no return value.
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(1) Function with argument and with return value:

á This type of function can send arguments (data) from the calling function to the called

function and wait for the result to be returned back from the called function back to the

calling function.

á This type of function is mostly used in programming world because it can-do two-way

communications.

á It can accept data as arguments as well as can send back data as return value.

á Example:

int sum(int , int);

void main( )

{

int a, b, c;

printf(<\n Enter two values :=);

scanf(<%d %d=, &a, &b);

c = sum(a, b); // Function Call

printf(<\n Sum = %d=, c);

getch();

}

int sum(int x, int y)

{

int z;

z = x+y;

return(z); //Return Value

}

(2) Function with argument and no return value:

á This type of function can accept data from calling function. In other words, you send data

to the called function from calling function but you cannot send result data back to the

calling function.

á Example:

void sum(int , int);

void main( )

{

int a, b;

printf(<\n Enter two values :=);

scanf(<%d %d=, &a, &b);

sum(a, b); // Function Call

getch();

}

void sum(int x, int y)

{

int z;

z = x+y;

printf(<\n Sum = %d=, z);

}
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(3) Function no argument and with return value:

á We may need a function which does not take any argument but only returns values to

the calling function then this type of function is useful.

á Example:

#include <stdio.h>

#include <conio.h>

int sum( );

void main( )

{

int c;

c = sum(a, b); // Function Call

printf(<\n Sum = %d=, c);

getch();

}

int sum( )

{

int x, y, z;

printf(<\n Enter two values :=);

scanf(<%d %d=, &x, &y);

z = x+y;

return z; //Return value

}

(4) Function no argument and no return value:

á A C function without any arguments means you cannot pass data (values like int, char

etc) to the called function. Similarly, function with no return type does not pass back

data to the calling function.

á It is one of the simplest types of function in C.

á This type of function which does not return any value cannot be used in an expression it

can be used only as independent statement.

á Example:

void sum( );

void main( )

{

sum(); // Function Call

getch();

}

void sum( )

{

int x, y, z;

printf(<\n Enter two values :=);

scanf(<%d %d=, &x, &y);

z = x+y;

printf(<\n Sum = %d=,z);

}
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Array as a function argument
â To pass an entire array to a function, only the name of the array is passed as an argument. To

pass an array, there are [ ] is required in the function declaration to catch an arrays value. This

informs the compiler that you are passing a one-dimensional array to the function. In C

programming, you can pass arrays to function but you cannot return arrays from functions.

â NOTE: You can pass the entire array as a function argument and also can pass individual

elements of an array to the function.

Ex.:
void xyz(int []); // declaration

void main()

{

int x[5],i;

clrscr();

for(i=0;i<5;i++)

{

printf(<Enter Value : =);

scanf(<%d=,&x[i]);

}

xyz(x); // function call

}

void xyz(int x[]) // definition

{

int i,sum=0;

for(i=0;i<5;i++)

{

sum=sum+x[i];

}

printf(<Sum of 5 values : %d=,sum);

}

Passing individual elements of an Array.

void ATMIYA (int)

void main()

{

int i;

int val[]={45, 65, 85};

for(i=0;i<=2;i++)

{

ATMIYA(val[i]); // Calling a function by passing one element each time.

}

getch();

}

void ATMIYA(int m) // UDF

{

printf(<\n %d=,m);

}

Output:

45

65

85
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Recursion:
Recursive function is a function which contains a call to itself. Recursive function can be

effectively used to solve problems where solution is expressed in terms of successively

applying the same solution to subsets of the problem. When we write recursive function, we

must have an <if statement= somewhere to force the function to return without the

recursive call being executed. Otherwise, the function will never return.

Example of using recursive function:

Recursive function is closely related to definitions of functions in mathematics so we can

solve factorial problems using recursive function

A function to evaluate factorial of n is as follows:

int fact(int);

void main()

{

int n;

printf(<Enter number :=);

scanf(<%d=, &n);

printf(<Factorial value = %d=, fact(n));

}

int fact(int n)

{

If(n==0)

{

return 0;

}

else if(n==1)

{

return 1;

}

else

{

return n + ( fact(n-1) );

}

}

Let us see how the recursion works. Assume that n=3, first time f=1, and f become 3, then n

become 2, then the function will call again and f=3*2=6, n=1, then again fact will call and

f=6*1=6, n=0. Now n=0 so, the condition if(n>0) become false then 6 will be return to the

calling function.
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. . : : QUESTION BANK : : . .

One Mark Questions.

1. Which header file should be included to use printf()? 3 stdio.h

2. Which header file should be included to use gets()? 3 stdio.h

3. Which header file should be included to use getchar()? 3 conio.h

4. Which header file should be included to use cprintf()? 3 conio.h

5. Which header file should be included to use ceil()? 3 math.h

6. Which header file should be included to use isdigit()? 3 ctype.h

7. Which header file should be included to use strcmp()? 3 string.h

8. How many types of UDF available in C? 3 Four

9. A function call itself is known as ________. 3 Recursion

10. A ______ is a self-contained block of statements that perform a particular task. 3 Function

11. How many types of function are available in C? 3 Two

12. Which function asks a character from user but not display its input on screen? 3 getch()

13. What is the output of å floor(-9.5)=? 3 -10

14. What is the output of å ceil(0.1)=? 3 1

15. What will be the output of å abs(-10)=? 3 10

16. What will be the output of å fabs(10.7)? 3 10.7

17. Which function is used to clear the previous input of user? 3 fflush()

18. The function name with the coding block is known as ______. 3 Function definition

19. What is the default return data type of UDF? 3 int

20. What is the range of argument of textcolor()? 3 0 to 15

21. What is the range of argument of textbackground()? 3 0 to 7

22. Which function is necessary to get effect while textcolor() is used? 3 cprintf()

23. How many argument(s) is/are required for gotoxy()? 3 Two

Descriptive Questions.

(1) What is Function? Explain the function used with stdio.h.

á What is Function?

á Types of Function

á Function list used with stdio.h.

á Example

(2) What is Function? Explain the function used with conio.h.

á What is Function?

á Types of Function

á Function list used with conio.h.

á Example
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(3) What is Function? Explain the function used with math.h.

á What is Function?

á Types of Function

á Function list used with math.h.

á Example

(4) What is Function? Explain the function used with ctype.h.

á What is Function?

á Types of Function

á Function list used with ctype.h.

á Example

(5) What is Function? Differences between getch , getche and getchar

á What is Function?

á Difference with an example

(6) What is User Define Function? Explain Elements of UDF.

á What is UDF?

á Elements of UDF

o Function Declaration

o Function Call

o Function Definition

á Example

(7) What is User Define Function? Explain types of UDF.

á What is UDF?

á Types of UDF

á Example

(8) What is Recursion? Explain with an example.

á What is Recursion?

á Descriptions with an example

(9) Explain formatting function.

á gotoxy(), textcolor(), textbackground(), cprintf()

á Descriptions with an example

(10) Explain single character function.

á getchar(), getche(), getch()

á putchar(), putch()

á Example

(11) Explain Array as a function argument with an example.

á Description

á Example

(12) Any type of program of Function.
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Unit 3 4

Array

Array

ã Introduction:

á Up to this step, we have learned how to declare variable & how to store values in a

variable?

á Some time it may happens that, in our program, we require more no. of values of same

data type. For E.g. Storing of marks of 50 students.

á At that time it is not proper to take the 50 variables for storing marks and also it is really

very difficult to manage no. of values.

á So, to solve the problem, we have one concept, known as an <Array=.

ã What is an Array?

á An array is a collection of elements having similar data type.

Or

á An array is a group of related data items that share a common name or we can say that

An Array is a fixed-size sequenced collection of elements of the same data type.

á An Array is also known as <Derived Data type =.

Note:

á A Particular value in an array is indicated by a number called <index number= specified in

a <subscript=.

á Each value in an array is called <elements of an array=.

á The <index number= is always starts from 0[zero] and the last index is always size-1.

á The name of the array can be any valid identifier, which represents a set of values of any

valid data type available in C.

ã Types of an Array:

(1) One Dimensional Array

(2) Multi Dimensional Array

(1) One Dimensional Array:

The array is said to be a one dimensional, if the array variable name has only one subscript.

That means a list of items can be given one variable name using only one subscript and such

variable is called a <Single scripted variable = or < One dimensional Array =.

Syntax:

Data-type Variable- name[size];

Where,

The data type is any valid c data type.

Variable is any valid c identifier.

And the size specifies the no. of values can be stored inside the array.

Example:

int a[5];
Here 5 is size of the array.

[5] Denotes one subscript.
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The computer reserves the five locations as shown below:

Description:

á Declares the variable named <a= and can hold 5 values at a same time.

á All the values may belong to only one data type that is integer.

á Consider the figure; the array variable name has one subscript that is called the index

number.

á The array index begins with 0 and the last subscript is always size of array minus 1.

á If you want to access the elements of an array then youmust access only by using its index

values.

Note: Any references to the arrays outside the declared limits would not necessarily cause an

error. Rather it might result in unpredictable results.

The size should be either a numeric constant or a symbolic constant.

Example: Program of using an Array:

#include<stdio.h>

#include<conio.h>

void main( )

{

int a[5],i;

for(i=0;i<5;i++)

{

printf(<\n Enter Value:=);

scanf(<%d=,&a[i]);

}

for(i=0;i<5;i++)

{

printf(<\n%d=,a[i]);

}

getch( );

}

a[0]

a[1]

a[2]

a[3]

a[4]
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Output:

Enter Value: 10

Enter Value: 20

Enter Value: 30

Enter Value: 40

Enter Value: 50

10

20

30

40

50

á Initialization of One-dimensional array:

As an ordinary variablewe can also initialize the array variable. The array can be initializing

either <Compile time= or <Run time=.

á Compile Time Initialization:

You can initialize an array at compile time by defining a set of values within {&&.}.

Syntax:

data type variable name[size] = {list of values};

Example1:

int no[3]={1,2,3 };

where,

no[0]=1 no[1]=2 no[3]=2

Example2:

float a[4]={0 .08,0 .10 ,6.78,45 .5 };

where,

a[0]=0.08;

a[1]=0.10;

a[2]=6.78;

a[3]=45.5;

Example3:

char nm[5]={8A9,9T9,9 M9,9I9,9Y9,9A9,9\09};

or

char nm[5]= <ATMIYA=;

where,

nm[0]=9A9;

nm[1]=9T9;

nm[2]=9M9;

nm[3]=9I9;

nm[4]=9Y9;

nm[5]=9A9;

nm[6]=9\09;
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(2) Multi Dimensional Array:

á We all know that an array variable can store a list of values. Now, if we want to store a

list of value in form of table, at that time multi-dimensional array is used.

á The multi-dimensional array is just a variable name with 2 or more subscript.

á The same rule is applied over here. That is the subscript is start from 0 and the last

subscript is size-1.

á Two-dimensional arrays are used to store two or more 1-D array.

Syntax:

Data-type variable-name [row size] [column size];

Example:

int no[ 3][ 4];

á The above variable no can hold total 12 values. The memory representation of the no

variable is as given below:

no[0][0] no[0][1] no[0][2] no[0][3]

no[1][0] no[1][1] no[1][2] no[1][3]

no[2][0] no[2][1] no[2][2] no[2][3]

Initialization of Two dimensional arrays:

Example:

int mat[2][2]={{1,2}{3,4}}

Columns

0 1

Rows
0

1

1 3

2 4
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Example: A Program using 2 - D Array:

#include<stdio.h>

#includE<conio.h>

void main()

{

int marks[3][3],i,j,total,avg; clrscr();

/* Input marks of 3 subject of 3 student */

for(i=0; i<3;i++)

{

for(j=0; j<3;j++)

{

printf(<Enter matks %d of student %d::=, j+1,i+1 );

scanf(<%d=,&marks[i][j]);

}

printf(< \n=);

}

for(i=0; i<3;i++)

{

printf(< \n Student %d::=,i+1 );

printf(< \n \n=);

total=0;

for (j=0; j<3;j++)

{

printf(<%5d=,marks[i][j]);

total+=marks[ i][j];

}

avg=total/3;

printf(< \n\ntotal of student %d is %d=,i+1 ,total);

printf(< \n Average of Student %d is %d \n =,i+1,avg);

}

getch();

}

Character Array

Character Array=String. We have discussed the string as a Token.

String: A String is a collection of characters. And we know collection means array and array

of characters means string.

Any group of characters (except double quote sign) defined between double quotations

marks is a constant string. Character strings are often used to build meaningful and readable

programs.

Syntax (Declaration of String):

char string_nm[ size];
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Example:

char city[10];

char name[20];

Each character of the string is treated as an element of the array is stored in the memory as

follows:

char nm[10 ];

Here the character variable nm can hold 10 characters that is string of maximum 10

characters.

Suppose we store the string value- <WEL COME=.

8W9

8E9

8L9

8 9

8C9

8O9

8M9

8E9

8\09

Note:When the compiler sees a character string, it terminates with an additional character called

null character (8\09) i.e slash zero.

Reading & Writing Strings:

1. Reading Strings:

We can read strings by using one of two functions:

scanf() & gets()

scanf(): We can read strings with the help of scanf() function by following the standard syntax

of scanf() function.

That means we have to specify the format specifier as <%s= and the name of the string variable.

Example:

char clg_nm[10];

printf(< Enter Name of College : =);

scanf(<%s= ,clg_nm);

printf(< \n You entered : %s <,clg_nm);

Output:

Enter Name of College : Atmiya University

You entered : Atmiya
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á The problem with the scanf function is that it terminates its input on the first white space

it finds. (A white space includes blanks, tabs, carriage returns, form feeds, and new lines.)

Therefore, if the following line of text is typed in at the terminal,

å Virani Science

á Then only the string <Atmiya= will be read into the array address, since the blank space

after the word <Atmiya= will terminate the string.

á In many text-processing applications, we need to read in an entire line of text from the

terminal.

á It is not possible to use scanf function to read a line containing more than one word.

á This is because the scanf terminates reading as soon as a space is encountered in input.

á However, C supports a format specification known as the edit set conversion code %[..]

that can be used to read a line containing a variety of characters, including whitespaces.

char Z[80];

scanf(<%[^\n]=,Z);

printf(<%s=,Z);

á This will read line of text from the keyboard and display the same on the screen.

gets(): This is a special function for getting a string from terminal.

This is a simple function with one string parameter and called as under:

Syntax:

gets(str);

Example:

char clg_nm[10];

printf(< Enter Name of College :=);

gets(clg_nm);

printf(< \n You entered : %s <,clg_nm);

Note: The scanf() function can9t recognize the white space in a string where as the gets()

function can recognize the string.

Like other variable name no need to specify & when you are getting string by using scanf().

When youwant to store only one string, one dimensional character array is used, and when we

want to store no. of string at that time two-dimensional character array is used.

2. Writing Strings to Screen

Using printf function:

á We have used extensively the printf function with %s format to print strings to the screen.

The format %s can be used to display an array of characters that is terminated by the null

character.

á For example, the statement -> printf(<%s=,name); can be used to display the entire contents

of the array name.

Using putchar() and puts() Function:

å Please Refer Unit no. 3 3

Output:

Enter Name of College : Atmiya University

You entered : Atmiya University
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String 3 Handling Functions: <string.h>

Following are the most commonly used string-handling functions.

Sr. No. Function Action

1 strcat( ) Concatenates two strings.

2 strcmp( ) Compare two strings.

3 strcpy( ) Copies one string over another.

4 strlen( ) Finds the length of a string.

5 strrev( ) Reverse given string

6 strlwr( ) Converts given string into lower case letters

7 strupr( ) Converts given string into upper case letters

1) strcat( ) function :

The strcat function joins two strings together. It takes the following form:

Syntax: strcat (string1, string2);

string1 and string2 are character arrays. When the function strcat is executed, string2 is

appended to string1. It does so by removing the null character at the end of string1 and placing

string2 from there. The string at string2 remains unchanged. For example, consider the

following three strings:

string1 =

string2 =

Execution of the statement

strcat(part1,part2);

will result in:

0 1 2 3 4 5 6 7 8 9 10 11 12

string1 =

0 1 2 3 4 5 6

string2 =

2) strcmp( ) Function :

á The strcmp function compares two strings identified by the arguments and has a value 0 if

they are equal. If they are not, it has the numeric difference between the first nonmatching

characters in the strings. It takes the form:

á Syntax:

int strcmp (char string1, char string2);

string1 and string2 may be string variables or string constants.

G O O D \0

0 1 2 3 4 5 6 7 8 9 10 11 12

V E R Y \0

0 1 2 3 4 5 6

V E R Y G O O D \0

G O O D \0



Problem Solving Methodology & Programming in C

B.C.A. / B.C.A. (IIP) / B.Sc.I.T.

A
T
M
IY
A
U
N
IV
E
R
S
IT
Y
,
R
A
JK
O
T

79

á Examples are:

strcmp(name1,name2);

strcmp(name1,=Xyz=);

strcmp(<Xyz=,=Abc=);

á if return value is < 0 then string1 is less than string2

á return value is == 0 then string1 is equal to string2

á return value is >0 then string1 is greater than string2.

á Our major concern is to determine whether the strings are equal; if not, which is

alphabetically above. The value of the mismatch is rarely important. For example, the

statement -> strcmp(<their=,=there=);

will return a value of 39 which is the numeric difference between ASCII <i= and ASCII <r=.

That is, <i= minus <r= in ASCII code is 39. If the value is negative, string1 is alphabetically

above string2.

3) strcpy( ) Function :

á The strcpy function works almost like a string-assignment operator. It takes the form

á Syntax: strcpy (string1, string2);

á and assigns the contents of string2 to string1. String1 may be a character array variable or

a string constant.

á For example, the statement

å strcpy(city, <RAJKOT=);

will assign the string <RAJKOT= to the string variable city.

á Similarly, the statement

strcpy(city1,city2);

will assign the contents of the string variable city2 to the string variable city1. The size of

the array city1 should be large enough to receive the contents of city2.

4) strlen( ) Function :

This function counts and returns the number of characters (length) in a string.

Syntax:

n = strlen(string);

Ex. n = strlen(<Atmiya=); or n=strlen(str1);

Where n is an integer variable, which receives the value of the length of the string. The

argument may be a string constant. The counting ends at the first null character.

5) strrev( ) Function :

This function changes all characters in a string to reverse order except the terminating null

character.

Syntax:

strrev(string);

Example1:

printf(<%s=,sterev(str1));

Example1:

strrev(str1);

printf(<%s=,str1); /* or puts(str1); */

Where, str1 is a character string.
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6) strlwr( ) Function :

Syntax: char strlwr(char string);

This function converts given string into lower case letters if it contains any upper case alphabets

(A 3 Z). Other characters remain as it is.

Example1:

str1 = <AtMiYa123=;

strlwr(str1);

printf(<%s=, str1);

this will print atmiya123 on the screen

Example2:

void main()

{

char s1[20];

scanf(<%s=,s1);

printf(<%s=,strlwer(s1));

}

7) strupr( ) Function :

Syntax: strupr(string);

This function converts given string into upper case letters if it contains any lower case alphabets

(a 3 z). Other characters remain as it is.

Example:

str1 = <AtMiYa123=;

strupr(str1);

printf(<%s=, str1);

this will print ATMIYA123 on the screen.

Two Dimensional Character Array:

á The two-dimensional array can be defined as an array of arrays. The 2D array is organized

as matrices which can be represented as the collection of rows and columns.

á 2D character arrays are very similar to 2D integer arrays. We store the elements and

perform other operations in a similar manner. A 2D character array is more like a String

array. It allows us to store multiple strings under the same name.

Syntax:

char string_nm[row size][col size];

Where,

Row size: denotes the total no. of strings

Col size: denotes the no. of characters per string.

Example:

char [5][10]={<INDIA=; <GUJARAT=; <RAJKOT=; <ATMIYA=;<UNIVERSITY=;}

I N D I A

G U J A R A T

R A J K O T

A T M I Y A

U N I V E R S I T Y
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Example:

A Program that accepts 5 names of students and print it in reverse sequence.

#include<stdio.h>

#include<conio.h>

vois main()

{

char name[5][20];

int i;

clrscr();

for(i=0; i<5;i++)

{

printf(<Enter name=);

scanf(<%s=,name[i]); // Or gets(name[i]);

}

printf(<\n\n=);

for(i=4; i>=0;i++)

{

printf(<Name[%d]:%s \n=,i+1,name[i]);

}

getch();

}

Output:

Enter Name: INDIA

Enter Name: GUJARAT

Enter Name: RAJKOT

Enter Name: ATMIYA

Enter Name: UNIVERSITY

Name[ 5 ] : UNIVERSITY

Name[ 4 ] : ATMIYA

Name[ 3 ] : RAJKOT

Name[ 2 ] : GUJARAT

Name[ 1 ] : INDIA
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. . : : QUESTION BANK : : . .

One Mark Questions.

1. An array is also known as ________ Data Type. 3 Derived

2. An array is indicated by number is known as ________. 3 Index Number

3. Which character is used to terminate a string array? 3 NULL Character or (\0)

4. What is the collection of elements having similar data type? 3 Array

5. What is the last index of an array? 3 n-1

6. Which function is used to concatenate two strings? 3 strcat()

7. Which function is used to compare two strings? 3 strcmp()

8. What is the return data type of the strcmp()? 3 int

9. What value is return by strcmp(), if both the values are match? 3 0 (ZERO)

Descriptive Questions.

(1) What is an Array? Explain in detail.

á What is an Array?

á Types of an Array with syntax

(2) Explain one dimensional array with an example.

á Description

á Example

(3) Explain two dimensional array with an example.

á Description

á Example

(4) What is a Character Array? Explain in detail.

á What is an Array?

á Character Array with an example

(5) Explain String Handling Function with an example.

á Strcat(), strcmp(), strlen(), strcpy(), strrev(), strupr(), strlwr()

á Examples

(6) Explain Array as a function argument.

á Description

á Example

(7) Any types of programs can ask using Control Structure or an Array.
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Unit 3 5

Structure & Union

Introduction:
â When we want to store no. of elements having similar data type, the concept of array is used.

â If we want to represent a collection of data items of different types using a single name, then

we cannot use an array.

â But sometimes in our program, it is required to store collection of elements that belongs to

different-different data types. At that time the concept of structure is used.

What is Structure?
â The structure is the collection of elements having different data types grouped under the same

name using the struct keyword. It is also known as the <user-defined data type= that enables

the programmer to store different data type records in the Structure. Furthermore, the

collection of data elements inside the Structure is termed as the member.

â The structure is mainly used to group the no. of data items that are logically related by giving

them a single name.

â Syntax:

struct tag_name

{

data type member..1;

data type member..2;

data type member..3;

------------

------------

data type member..n;

};

struct tag_name struct_type_variable;

Description:
â The keyword <struct= defines the structure. The tag name is the name f the structure which

should be meaningful identifier. Member..1, member..2, member..3 are the members of the

structure which belongs to any valid C Data type. The template of the structure must be

enclosed within curly braces {&} and terminated by a semicolon (;).

Declaring a Structure type variable:
â And in the last you can see one variable which is not belongs to a particular data type. Its data

type is structure.

â Note:

Remember one point: - Internally the members of the structure have not any space in the

memory at compile time, when they are associated with the structure type variable at that

time, they have been given a memory.

To access the members of the structure the (.) dot is used.

[.] dot operator is known as <Member Accessing Operator= Or <Member Referencing Operator=.
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Example:

struct student

{

int RollNo;

char nm[20];

};

Declaring a Structure type variable:

struct student D1, D2;

Accessing members of Structure:
We cannot access the members of the structure directly like an ordinary variable, we have to use

the [.] dot operator with structure type variable to access the members of structure.

Example:

D1.RollNo=1;

strcpy(D1.nm,=Atmiya=);

D2.RollNo=2;

strcpy(D2.nm,"University=);

Example Program using Simple Structure

#include<stdio.h>

#include<conio.h>

void main( )

{

struct stud

{

int rno;

char nm[15];

};

struct stud s;

printf(<\n Enter your Roll No. :=);

scanf(<%d=,&s.rno);

printf(<\n Enter your Name :=);

scanf(<%s=,s.nm);

printf(<\n Roll No. %d : =,s. rno);

printf(<\n Name : %s=,s.nm);

getch( );

}

Array within Structure:
When we take an array as a member of a structure, it is called Array within Structure.

Example:

struct Employee

{

int RollNo;

char nm[20];

};

Members of

Structure

One character array is

declared as member of

structure. That is within the

structure.

Name of Structure

OR

Tag Name

Keyword Name of structure Name of accessing variable

Output: -

Enter Roll No. 12

Enter Name: Atmiya

Roll No: 12

Name : Atmiya
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Array of structure:
Like an ordinary data type, we can also define an array of structure. When we make structure type

variable as an array type, that is called Array of Structure.

Example:

struct Book

{

int b_id;

Char b_nm[20];

};

struct Book b[2]; // We are making array of structure variable.

Example Program a Program of Array of structure

#include<stdio.h>

#include<conio.h>

void main()

{

struct stud

{

int r_no;

char nm[20];

};

struct stud S[3];

int i;

clrscr();

for(i=0;i<3;i++)

{

printf(<\n Enter Roll No :=);

scanf(%d=,&S[i].r_no);

printf(<\n Enter Name :=);

scanf(<%s=,S[i].nm);

}

printf(<\n \n=);

for(i=0;i<3;i++)

{

printf(<\n Roll No : %d=,S[i].r_no);

printf(<\n Name : %s=,S[i].nm);

}

getch();

}

Structure as a Function Argument:
â Like a simple variable, the whole structure or array of structure can also be passed as function

argument. When the structure type variable is being passed as function argument, we have to

keep in mind that the variable which is catching the value, must also be of same data type i.e.

same structure type. To do this, structure can be declared globally before main().

Character <S= is a member

access variable and it is define

as array. That is Array of

structure.
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Example program: Passing Structure as argument to the function.

#include<stdio.h>

#include<conio.h>

void ATMIYA(struct Book)

struct Book

{

int id;

char nm[20];

};

void main()

{

struct Book Z;

printf(<\n Enter Book ID: =);

scanf(<%d=,&Z.id);

printf(<\n Enter Book Name: =);

gets(Z.nm);

ATMIYA(Z);

getch();

}

void ATMIYA(struct Book X)

{

printf(<\n Book id=%d=,X.id);

printf(<\n Book Name is %s.=,X.nm);

}

Output:

Enter Book ID: 1208

Enter Book Name: Advance C & DS

Book ID=1208

Book Name is Advance C & DS.

Union:
â Unions are a concept borrowed from structures and therefore follow the same syntax as

structures. However, there is major distinction between them in terms of storage. In structures,

each member has its own storage location, whereas all the members of a union use the same

location. This implies that, although a union may contain many members of different types, it

can handle only one member at a time.

â Like structures, a union can be declared using the keyword union as follows:

union item

{

int m;

float x;

char c;

}Z;
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â This declares a variable Z of type union item. The union contains three members, each with a

different data type. However, we can use only one of them at a time. This is due to the fact that

only one location is allocated for a union variable, irrespective of its size.

â Storage of 4 bytes

1001 1002 1003 1004

â The compiler allocates a piece of storage that is large enough to hold the largest variable type in

the union. In the declaration above, the member x requires 4 bytes which is the largest among

the members. Figure above shows how all the three variables share the same address. This

assumes that a float variable requires 4 bytes of storage.

â To access a union member, we can use the same syntax that we use for structure members.

That is&

Z.m

Z.x

Z.c

are all valid member variables. During accessing, we should make sure that we are accessing the

member whose value is currently stored. For example, the statements such as

Z.m = 379;

Z.x = 7859.36;

printf(<%d=,Z.m);

would produce erroneous output (which is machine dependent).

â In effect, a union creates a storage location that can be used by any one of its members at a

time. When a different member is assigned a new value, the new value supersedes the previous

member9s value.

Differences between Structure and Union.
Structure Union

8struct9 keyword is used to declare a

structure.

8union9 keyword is used to declare a union.

Example: struct stud

{

int r_no;

char nm[20];

}

Example: union stud

{

int r_no;

char nm[20];

}

Here each and every member9s value stores

on its own memory location.

Here all members9 value is stored on the

memory location of the member which has

the largest memory space among all the

members.

Practically most widely used. Rarely used in practical.

c

m

x
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Differences between Array and Structure.
Array Structure

An array is a collection of elements having

similar data type.

Structure is a collection of elements having

different data type.

In an array the data items are related to

only one data type.

[same type of data stored sequentially]

The structure is used to store logically

related data items.

No keyword is used to declare an array. The 8struct9 keyword is used to declare a

structure.

An array has types, like& Single Dimension

Multi Dimension

The structure has no such types.

The elements of an array are accessed by

their index values.

The elements of structure are accessed by

the member access operator.

For Ex:

One Dimensional: int x[10];

Two Dimensional Int x[3][4];

For Ex:

struct stud

{

int r_no; char nm[20];

}

Structure within array is not possible. Array within structure is possible.
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. . : : QUESTION BANK : : . .

One Mark Questions.

1. The _______ is the collection of elements having different data types. 3 Structure

2. Structure is known as _________ Data Types. 3 User Defined

3. Union is known as _________ Data Types. 3 User Defined

4. Which keyword is used to define a Structure? 3 struct

5. Which keyword is used to define a Union? 3 union

6. The collection of data variable inside the structure is known as ______ variable. 3 Member

7. What is used to access the members of the structure? 3 Dot operator

8. Dot operator is known as _______. 3 Member Accessing Operator

9. An array as a member of a structure is known as _______. 3 Array within Structure

10. An array as a structure access variable is known as _______. 3 Array of Structure

Descriptive Questions.

(1) What is Structure? Explain structure type variable.

á About Structure

á Declaring a structure type variable

á Example

(2) What is Structure? How to access the member variable of structure?

á About Structure

á Accessing the member variable

á Example

(3) Explain array within structure and array of structure.

á Description of array within structure

á Description of array of structure

á Example

(4) Explain structure as a function argument with an example.

á Description of Structure as a function argument

á Example

(5) Explain Union in detail.

á Description of Union

á Example

(6) What is Union? Explain difference between Structure and Union.

á About Union

á Difference of Structure and Union

á Example

(7) Explain difference between Array and Structure.

á Difference of Array and Structure

á Example

(8) Any type of program of Structure.
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UNIT-1
Pointers, Sorting & Searching Techniques

á What is Pointer?

â A pointer is a variable that stores a memory address. Pointers are used to store the

addresses of other variables or memory items. Pointers are very useful for another type of

parameter passing, usually referred to as pass by Address. Pointers are essential for

dynamic memory allocation.

â Some C programming tasks are performed more easily with pointers, and other tasks, such

as dynamic memory allocation, cannot be performed without using pointers. So, it

becomes necessary to learn pointers to become a perfect C programmer.

â A pointer is the most powerful feature of the C language. Using the pointer one can get

no. of advantages in programming. It has added power and flexibility to the language.

â Pointer is a derived data type in C. It is called derived because it is built from one of the

fundamental data types available in C.

á How to Use Pointer? Or How Pointer works?

â There are a few important operations, which we will do with the help of pointers very

frequently.

(a) We define a pointer variable,

(b) Assign the address of a variable to a pointer and

(c) Finally access the value at the address available in the pointer variable.

â This is done by using unary operator * that returns the value of the variable located at the

address specified by its operand.

10 65524

X

65524

ptrVariable

Value

Address
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Example:

void main()

{

int X = 10;

int *PTR;

PTR = &X;

printf(<Value of X = %d=,X);

printf(<Address of X = %u=,&X);

printf(<Value of X = %d=,*ptr); // access the value using pointer

printf(<Address of X = %u=,ptr); // access the address using pointer

}

â PTR is a pointer variable that stores the address of variable X.

â The data type of pointer variable ptr and variable X should match because and integer

pointer can only hold the address of integer variable.

á Advantage of using pointer
â Pointers are more efficient in handling arrays and data tables.

â Pointers provide a way to return more than one value to the functions.

â Pointers allow C to support dynamic memory management.

â Pointers reduce length and complexity of programs.

â They increase the execution speed and thus reduce the program execution time.

â Pointers are helpful in allocation and de-allocation of memory during the execution of the

program.

â Pointers enhance the execution speed of a program.

â Passing on arrays by pointers saves lot of memory because we are passing on only the

address of array instead of all the elements of an array, which would mean passing on

copies of all the elements and thus taking lot of memory space.

á Pointer Arithmetic

â A pointer in c is an address, which is a numeric value. Therefore, you can perform

arithmetic operations on a pointer just as you can on a numeric value. There are four

arithmetic operators that can be used on pointers: ++, --, +, and -

â To understand pointer arithmetic, let us consider that ptr is an integer pointer which

points to the address 1000. Assuming 32-bit integers, let us perform the following

arithmetic operation on the pointer&
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ptr++

(ptr) ++

(1000) + (Size of Integer * Increment by 1 in previous value)

(1000) + (2*1)

1000+2

1002

â After the above operation, the ptr will point to the location 1002 because each time ptr is

incremented, it will point to the next integer location which is 2 bytes next to the current

location. This operation will move the pointer to the next memory location without

impacting the actual value at the memory location. If ptr points to a character whose

address is 1000, then the above operation will point to the location 1001 because the next

character will be available at 1001.

á Array & Pointer

â An array name is a constant pointer to the first element of the array. Therefore, in the

declaration 2
int X[50];

X is a pointer to &X[0], which is the address of the first element of the array X. Thus, the

following program fragment assigns ptr as the address of the first element of X 2
int X[10], int *ptr, ptr = X;

â It is legal to use array names as constant pointers, and vice versa. Therefore, *(X + 4) is a

legitimate way of accessing the data at X[4].

â Once you store the address of the first element in 'ptr', you can access the array elements

using *ptr, *(ptr+1), *(ptr+2) and so on.

â Example:

#include<stdio.h>

#include<conio.h>

void main()

{

int X[5], *ptr, i;

ptr=X;

for(i=0;i<5;i++)

{

pritnf(<Enter Value : =);

scanf(<%d =,&X[i]);

}

for(i=0;i<5;i++)

{

pritnf(<\t %d =,*(ptr+i));

}

getch();

}
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á Pointer to Structure:

â We can create a pointer that points to the array, same way we can create the pointer that

points the structure.

â The pointer to structure is declared by:

A. Making the structure variable as a pointer

B. By assigning the address of structure variable to the pointer variable of that type;

â Consider the following declaration:

struct XYZ

{

char name[30];

int number;

float price;

}product[2], *ptr;

ä Access member variable of structure using Pointer:

â This statement declares product as array of two elements, each of the type struct

inventory. The assignment ptr = product; would assign the address of the zeroth element

of product to ptr. That is, the pointer ptr will now point to product[0].

â Its members can be accessed using the following notation.

ptr -> name

ptr -> number

ptr -> price

â The symbol -> is called the arrow operator (also known as member selection operator) and

is made up of a minus sign and a greater than sign. Note that ptr -> is simply another way

of writing product[0].

â When the pointer ptr is incremented by one, it is made to point to the next record, i.e.,

product[1]. The following for statement will print the values of members of all the

elements of product array.

for( ptr = product; ptr < product+2; ptr++)

{

printf(< %s %d %f =, ptr->name, ptr->number, ptr->pricr);

}

â We could also use the notation (*ptr).variable to access the member variable. The

parentheses around *ptr are necessary because the member operator 8.9 has a higher

precedence than the operator *.
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á Static Array v/s Dynamic Array
â An array created at compile time by specifying size in the source code has a fixed size and

cannot be modified at run time. The process of allocating memory at compile time is

known as static memory allocation and the array that receives static memory allocation

are called static arrays.

â This approach works fine as long as we know exactly what our data requirements are.

Suppose we don't know what our data requirements are in that case we can use dynamic

arrays.

â In C, it is possible to allocate memory to arrays at run time. This feature is known as

dynamic memory allocation and the arrays created at run time are called dynamic arrays.

Dynamic arrays are created using pointer variables and memory management functions

malloc, calloc and realloc.

á Differences between Static Array and Dynamic Array.

Static Array Dynamic Array

The array that is created by specifying

size, at compile time (in source code), is

known as static array.

The array that is created at run time is known

as dynamic array.

The size of array can9t change at run

time as it is static.

The size of array can be modifying at run time

as it is dynamic.

This approach works fine as long as you

know the size of an array in advance.

This approach works fine or beneficial

because, the size of an array specified at run

time.

Static arrays are created just by

specifying size of array at compile time.

Dynamic arrays are created by using pointer

variable and memory management functions.

Static arrays are not useful to create any

data structures, but only used to store

multiple values.

Dynamic arrays are useful to create and

manipulate data structures like linked lists,

stacks and queues.

Example: int a[5]; Example: int *ptr;

ptr=(int*)calloc(5,sizeof(int));

á How to call C functions in a program?

â There are two ways that a C function can be called from a program. They are,

1. Call by value

2. Call by reference

[1] Call by value:

â In call by value method, the value of the variable is passed to the function as parameter.

â The value of the <actual parameter= (The parameters that appear in function calls) cannot

be modified by <formal parameter= (The parameters that appear in function declarations).

In short original value is can9t change or modified in program.

â Different Memory is allocated for both actual and formal parameters. Because, value of

actual parameter is copied to formal parameter.
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â For Example:

#include<stdio.h>

#include<conio.h>

int sum(int,int);

void main()

{

int a, b, c;

pritnf(<Enter two number=);

scanf(<%d %d=, &a, &b);

c = sum(a, b);

printf(<Sum = %d=, c);

getch();

}

int sum(int x, int y)

{

return (x + y);

}

[2] Call by reference:

â In call by reference method, the address of the variable is passed to the function as

parameter.

â The value of the actual parameter can be modified by formal parameter. In short original

value is changed or modified in program.

â Same memory is used for both actual and formal parameters since only address is used by

both parameters.

â Example:

#include<stdio.h>

#include<conio.h>

int sum(int *, int *);

void main()

{

int a, b;

pritnf(<Enter two number=);

scanf(<%d %d=, &a, &b);

printf(<Sum = %d=, sum(&a, &b));

getch();

}

int sum(int *x, int *y)

{

return *x + *y;

}



Dept. Of Information Technology

23UGCA202/23UGCS202 3 Data Structure Using C 7

á Dynamic Memory Allocation functions
â The C programming language provides several functions for memory allocation and

management.

â An array is a collection of a fixed number of values. Once the size of an array is declared,

you cannot change it. Sometimes the size of the array you declared may be insufficient. To

solve this issue, you can allocate memory manually during run-time. This is known as

dynamic memory allocation in C programming.

â C provides four functions to achieve these tasks. These functions can be found in the

<stdlib.h> header file.

1. malloc()

2. calloc()

3. free()

4. realloc()

(1) malloc()

â The name "malloc" stands for memory allocation.

â The malloc() function reserves a block of memory of the specified number of bytes. And, it

returns a pointer of void which can be casted into pointers of any form.

â Syntax:

ptr = (castType*) malloc(n*size);

â Example:

void main()

{

int n, i, *ptr, sum = 0;

printf("Enter number of elements: ");

scanf("%d", &n);

ptr = (int*) malloc(n * sizeof(int));

for(i = 0; i < n; ++i)

{

printf("Enter Value : ");

scanf("%d", ptr + i);

sum = sum + *(ptr + i);

}

printf("Sum = %d", sum);

getch();

}
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(2) calloc()

â The name "calloc" stands for contiguous allocation.

â The malloc() function allocates memory and leaves the memory uninitialized, whereas the

calloc() function allocates memory and initializes all bits to zero.

â Syntax:

ptr = (castType*)calloc(n, size);

â Example:

void main()

{

int n, i, *ptr, sum = 0;

printf("Enter number of elements: ");

scanf("%d", &n);

ptr = (int*) calloc(n, sizeof(int));

for(i = 0; i < n; ++i)

{

printf("Enter Value : ");

scanf("%d", ptr + i);

sum = sum + *(ptr + i);

}

printf("Sum = %d", sum);

getch();

}

(3) free()

â Dynamically allocated memory created with either calloc() or malloc() doesn't get freed on

their own. You must explicitly use free() to release the space.

â Syntax:

free(ptr);

â Example:

void main ()

{

char *str;

str = (char *) malloc(20);

strcpy(str, "Atmiya University");

printf("%s", str);

free(str); // Free the allocated memory

getch();

}
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(4) realloc()

â <realloc= or <re-allocation= method in C is used to dynamically change the memory

allocation of a previously allocated memory. In other words, if the memory previously

allocated with the help of malloc or calloc is insufficient, realloc can be used to

dynamically re-allocate memory. re-allocation of memory maintains the already present

value and new blocks will be initialized with default garbage value.

â Syntax:

ptr = realloc(ptr, x);

â Example:

void main()

{

int *ptr, i , n1, n2;

printf("Enter size: ");

scanf("%d", &n1);

ptr = (int*) malloc(n1 * sizeof(int));

for(i = 0; i < n1; i++)

{

scanf("%d",ptr + i);

}

printf("\nEnter the new size: ");

scanf("%d", &n2);

ptr = realloc(ptr, n2 * sizeof(int)); // rellocating the memory

for(i = n1; i < n2; i++)

{

scanf("%d", ptr + i);

}

getch();

}

á Difference between malloc & calloc:
In summary, the key difference is in the initialization of the allocated memory. Both

functions allocate dynamic memory on the heap.

Malloc does not initialize the memory (contains garbage values), while calloc initializes the

allocated memory to zero.

Calloc requires two arguments (number of elements and size of each element), while

malloc requires only one argument (total size in bytes).

Calloc can be slightly slower than malloc since it initializes the memory, but the difference

might not be noticeable in many cases.

If you need memory that is already initialized to zero, calloc() might be a more convenient

choice. However, keep in mind that calloc() may be slightly slower than malloc() due to the

initialization step.
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á Sorting Techniques:

Sorting is the process of arranging the data or information in some logical

order. This logical order may be ascending or descending in case of numeric

values.

Various techniques are available to sort the data depending upon length of the

data, speed of sorting, number of swapping being done during the procedure

of sorting.

Techniques can be listed as follows:

1. Bubble sort

2. Se lect ion sort

3. Insertion sort

4. Merge sort

5. Quick Sort

[1] Bubble Sort

Bubble Sort is oldest and simplest sorting technique of use. It can be said as a

comparison sort. The algorithm gets its name from the way smaller elements

<bubble= to the top of the list. The bubble sort works by comparing each item

in the list with the next and swapping then if required. The algorithm repeats

this process until all the items are in the correct order.

ä Advantages:

One of the primary advantages of the bubble sort is that it is fairly easy to

write (about 5 lines of code). It is also fairly easy to understand in terms of a

sorting algorithm.

ä Disadvantages:

Unfortunately, the bubble sort is also a relatively slow algorithm, and

therefore, should not be used on large tables.

ä Example:

#include<stdio.h>

#include<conio.h>

#define size 10

void bbl_sort(int[]);
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void main()

{

int x[size],i;

clrscr();

for(i=0;i<size;i++)

{

printf("Enter Value %d : ",i+1);

scanf("%d",&x[i]);

}

bbl_sort(x);

getch();

}

void bbl_sort(int x[])

{

int i,j,temp;

for(i=0;i<size-1;i++)

{

for(j=0;j<size-i-1;j++)

{

if(x[j]>x[j+1])

{

temp=x[j];

x[j]=x[j+1];

x[j+1]=temp;

}

}

}

for(i=0;i<size;i++)

{

printf(" %d",x[i]);

}

}

[2] Selection Sort:

Selection sort is another technique to arrange the data in proper order. This

type of sorting is called <Selection Sort= because it works by repeatedly

selecting smallest element.
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ä How it works?

Find first smallest element & exchange it with first position. Then find second

smallest element & exchange it with second position if it is smaller than the

first element. Continue this up to an array which is not sorted.

Repeatedly find next large/small element and swap it to its final position. Find

the minimum value. Swap it with the first position.

Repeat the step above for remain list.

ä Example:

#include<stdio.h>

#include<conio.h>

#define size 10

void sel_sort(int[]);

void main()

{

int x[size],i;

clrscr();

for(i=0;i<size;i++)

{

printf("Enter Value %d : ",i+1);

scanf("%d",&x[i]);

}

sel_sort(x);

getch();

}

void sel_sort(int x[])

{

int i,j,temp;

for(i=0;i<size;i++)

{

for(j=i+1;j<size;j++)

{

if(x[i]>x[j])

{

temp=x[j];

x[j]=x[i];

x[i]=temp;

}

}

}
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for(i=0;i<size;i++)

{

printf(" %d",x[i]);

}

}

[3] Insertion Sort:

Insertion sort works similar to the sorting of playing cards in hands. It is

assumed that the first card is already sorted in the card game, and then we

select an unsorted card. If the selected unsorted card is greater than the first

card, it will be placed at the right side; otherwise, it will be placed at the left

side. Similarly, all unsorted cards are taken and put in their exact place.

The same approach is applied in insertion sort. The idea behind the insertion

sort is that first take one element; repeat it through the sorted array.

ä Insert ion sort has var ious advantages such as:

á It is simple implementation.

á Efficient for small data sets.

á It is appropriate for data sets that are already sorted.

ä Disadvantage of Insert ion sort:

á It is simple to use but it is not appropriate for large data sets.

ä Example:

#include<stdio.h>

#include<conio.h>

#define size 10

void insr_srch(int[]);

void main()

{

int i, x[size];

clrscr();

for (i = 0; i < size; i++)

{

printf("Enter value %d : ",i+1);

scanf("%d",&x[i]);

}

insr_srch(x);

getch();

}
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void insr_srch(int x[])

{

int i,j,temp;

for (i=1;i<size;i++)

{

temp=x[i];

j=i-1;

while((temp<x[j]) && (j>=0))

{

x[j+1]=x[j];

j--;

}

x[j+1] = temp;

}

printf("After Sorting :\n");

for (i=0;i<n;i++)

{

printf(" %d",x[i]);

}

}

[4] Merge Sort:

Merge Sort uses divide & conquer strategy to sort the elements.

The merge sort splits the list to be sorted into 2 equal levels and place them in

separate arrays.

Both the list in a merge sort must be in a sorted order, otherwise first of all

sort both the list individually by using any other sorting technique, the by

comparing values of both the lists, sort it finally in the 3rd list. (In short, this

technique requires total no. of 3 arrays).

ä Example:

#include<stdio.h>

#include<conio.h>

void main()

{

int x[5], y[5], z[10], i, j=0, k=0;

clrscr();
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for(i=0 ; i<5 ; i++)

{

printf("Enter Value : ");

scanf("%d",&x[i]);

}

for(i=0;i<5;i++)

{

printf("Enter Value : ");

scanf("%d",&y[i]);

}

i=0;

while(k<10)

{

if(x[i]<y[j] && i<5)

{

z[k++]=x[i++];

}

else if(x[i]>y[j] && j<5)

{

z[k++]=y[j++];

}

else if(i<5)

{

z[k++]=x[i++];

}

else

{

z[k++]=y[j++];

}

}

for(i=0;i<10;i++)

{

printf(" %d",z[i]);

}

getch();

}
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á Searching Techniques:

Searching technique refers to finding a key element among the list of

elements. If the given element is present in the list, then the searching process

is said to be successful. If the given element is not present in the list, then the

searching process is said to be unsuccessful.

C language provides two types of searching techniques. They are as follows 2

á Linear search

á Binary search

[1] Linear Search:

Linear search is also called as sequential search algorithm. It is the simplest

searching algorithm. In Linear search, we simply traverse the list completely

and match each element of the list with the item whose location is to be

found. If the match is found, then the location of the item is returned;

otherwise, the algorithm returns NULL. It is widely used to search an element

from the unordered list.

ä Advantage of L inear Search:

á It is the simplest searching technique.

á It does not expect the list to be sorted.

ä Disadvantage of L inear Search:

á It consumes more time and reduces the power of system.

ä Example:

#include<stdio.h>

#include<conio.h>

void lnr_srch(int[]);

void main()

{

int i,x[10],z;

clrscr();

for(i=0;i<10;i++)

{

printf("Enter Value %d : ",i+1);

scanf("%d",&x[i]);

}

lnr_srch(x);

getch();

}
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void lnr_srch(int x[])

{

int z,i,flag=0;

printf("\nEnter Element you want to search : ");

scanf("%d",&z);

for(i=0;i<10;i++)

{

if(x[i]==z)

{

printf("Value %d is found at no %d.",z,i+1);

flag=1;

break;

}

}

if(flag==0)

{

printf("Search Unsuccessful..");

}

}

[2] Binary Search:

Binary search is the search technique that works efficiently on sorted lists.

Hence, to search an element into some list using the binary search technique,

we must ensure that the list is sorted.

Binary search follows the divide and conquer approach in which the list is

divided into two parts, and the item is compared with the middle element of

the list. If the match is found then, the location of the middle element is

returned. Otherwise, we search into either of the part depending upon the

result produced through the match.

ä Example:

#include<stdio.h>

#include<conio.h>

#define size 10

void bin_search(int []);
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void main()

{

int a[size], i;

clrscr();

printf("Enter value in Ascending Order...");

for(i=0; i<size; i++)

{

printf("\n Value %d : ",i+1);

scanf("%d", &a[i]);

}

bin_search(a);

getch();

}

void bin_search(int a[])

{

int key, flag=0, first=0, last=size-1, mid=(first+last)/2;

printf("\n Enter element to find : ");

scanf("%d", &key);

while((flag==0)&&(last>=first))

{

if(key==a[mid])

{

printf("\n %d found at position %d.",key,mid+1);

flag=1;

break;

}

else if(key<a[mid])

{

last=mid-1;

}

else

{

first=mid+1;

}

mid=(first+last)/2;

}

if(flag==0)

{

printf("\n Value not found ");

}

}
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 Question Bank: (1 Mark Questions)

1) Which searching technique is known as sequential search? 3 Linear Search

2) Which sort only compares adjacent elements? 3 Bubble Sort

3) Which sort works similar to the sorting of playing cards in hands? 3 Insertion Sort

4) Which sort should not be used on large amount of data? 3 Bubble Sort

5) Which sort works by repeatedly finding smallest element from data? 3 Selection Sort

6) Which searching techniques required sorted list to search a particular data? 3 Binary

Search

7) Which technique is used to search element from unsorted list? 3 Linear Search

8) Which searching technique consumes more time and reduces the power of system? 3

Linear Search

9) Which searching technique follows the divide and conquers approach? 3 Binary Search

10) Which sorting technique required sorted list? 3 Merge Sort
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 Question Bank: (7 Marks Questions)

1) What is sorting technique? Explain Bubble sort.

Ans. Sorting Technique

Bubble Sort

Advantages

Disadvantages

2) What is sorting technique? Explain Selection sort.

Ans. Sorting Technique

Selection Sort

How it works?

3) What is sorting technique? Explain Insertion sort.

Ans. Sorting Technique

Insertion Sort

Advantages

Disadvantages

4) What is sorting technique? Explain Merge sort.

Ans. Sorting Technique

Merge Sort

5) What is Searching Techniques? Explain Linear Search.

Ans. Search Techniques

Linear Search

Advantages

Disadvantages

Example

6) What is Searching Techniques? Explain Binary Search.

Ans. Searching Techniques

Binary Search

Example

7) Any type of program from this chapter.

Ans. Program code
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UNIT-2
Introduction to Data Structure, Stack & Queue

á What is Data structure?

A data structure is a specialized format for organizing, processing, retrieving and storing

data.

Data Structure can be defined as the group of data elements which provides an efficient

way of storing and organizing data in the computer so that it can be used efficiently.

Some examples of Data Structures are arrays, Linked List, Stack, Queue, etc.

A data structure is a technique of storing and organizing the data in such a way that the

data can be utilized in an efficient manner. In computer science a data structure is

designed in such a way that it can work with various algorithms.

A data structure is classified into two categories:

â Linear data structure

â Non-linear data structure

Now let's have a brief look at both these data structures.

ä What is the linear data structure?

A linear data structure is a structure in which the elements are stored sequentially, and

the elements are connected to the previous and the next element. As the elements are

stored sequentially, so they can be traversed or accessed in a single run. The

implementation of linear data structures is easier as the elements are sequentially

organized in memory. The data elements in an array are traversed one after another

and can access only one element at a time.

The types of linear data structures are Array, Queue, Stack, and Linked List. Let's discuss

each linear data structure in detail.

Linear Data Structure

Arrays Stack & Queue Linked List
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â Array: An array consists of data elements of a same data type. For example, if we

want to store the roll numbers of 10 students, so instead of creating 10 integer type

variables, we will create an array having size 10. Therefore, we can say that an array

saves a lot of memory and reduces the length of the code.

â Stack: It is linear data structure that uses the LIFO (Last In-First Out) rule in which the

data added last will be removed first. The addition of data element in a stack is

known as a push operation, and the deletion of data element form the list is known

as pop operation.

â Queue: It is a data structure that uses the FIFO rule (First In-First Out). In this rule,

the element which is added first will be removed first. There are two terms used in

the queue front end and rear The insertion operation performed at the back end is

known ad enqueue, and the deletion operation performed at the front end is known

as dequeue.

â Linked list: It is a collection of nodes that are made up of two parts, i.e., data

element and reference to the next node in the sequence.

ä What is a Non-linear data structure?

A non-linear data structure is also another type of data structure in which the data

elements are not arranged in a contiguous manner. As the arrangement is non-

sequential, so the data elements cannot be traversed or accessed in a single run. In the

case of linear data structure, element is connected to two elements (previous and the

next element), whereas, in the non-linear data structure, an element can be connected

to more than two elements.

Trees and Graphs are the types of non-linear data structure.

ä Primitive and non-primitive Storage

In C, each variable has a specific data type, where a data type tells us the size, range

and the type of a value that can be stored in a variable.

Non-Linear Data Structure

Tree Graph
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â Primitive data types

Primitive data type is a data type that can hold a single value in a specific location

whereas the non-linear data type can hold multiple values either in a contiguous

location or random locations

The examples of primitive data structure are float, character, integer and pointer. The

value to the primitive data structure is provided by the programmer. The following are

the four primitive data structures:

â Integer: The integer data type contains the numeric values. It contains the whole

numbers that can be either negative or positive. When the range of integer data type

is not large enough then in that case, we can use long.

â Real (Float): The float is a data type that can hold decimal values. When the

precision of decimal value increases then the Double data type is used.

â Boolean: It is a data type that can hold either a True or a false value. It is mainly used

for checking the condition.

â Character: It is a data type that can hold a single character value both uppercase and

lowercase such as 'A' or 'a'.

â Pointer: A pointer is a reference to a data structure. A pointer is a variable, which is

pointing to another variable9s addresses.

â Non-primitive data type

The non-primitive data type is a kind of data structure that can hold multiple values

either in a contiguous or random location. The non-primitive data types are defined by

the programmer. The non-primitive data type is further classified into two categories,

i.e., linear and non-linear data structure.

In case of linear data structure, the data is stored in a sequence, i.e., one data after

another data. When we access the data from the linear data structure, we just need to

start from one place and will find other data in a sequence.
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á Stack:

ä Definition and Concept
 

â What is Stack? 

A Stack is a linear data structure that follows the LIFO (Last-In-First-Out) principle. Stack

has one end. It contains only one pointer tos (Top of Stack) pointing to the topmost

element of the stack. Whenever an element is added in the stack, it is added on the top

of the stack, and the element can be deleted only from the stack. In other words,

a stack can be defined as a container in which insertion and deletion can be done from

the one end known as the top of the stack.

â Operation on Stack 

The following are some common operations implemented on the stack:

â Push():

When we insert an element in a stack then the operation is known as a push. If all

the elements occupy Stack memory and the Stack is full then the Stack overflow

condition occurs.

Push Operation

â Pop():

When we delete an element from the stack, that operation is known as a pop. If the

stack is empty means that no element exists in the stack, this state is known as a

Stack underflow state.

Empty

Push 10

tos = 31 tos = 0 tos = 1 tos = 2

10 10

20

30

10

20

Push 20 Push 30
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Pop Operation

â Peek():

If we want to access some information stored at some location in a stack then peek

operation is required. In this operation we just move the pointer to the desired

location and then fetch the information associated with that location. In short it

returns the element at the given position.

â Change():

Update operation is required when the content of some location in a stack is to be

changed. Suppose one wants to update information at any particular location in the

Stack. We move pointer to that particular location from the top of the stack and

input the new value of that location. In short it updates the element at the given

position.

â Display():

It prints all the elements available in the stack. It displays from first to tos index

value.

â Application of Stack in Recursion 
 

The example of recursion as an application of stack is keeping books inside the

drawer and the removing each book recursively.

â Recursion: The recursion means that the function is calling itself again. To maintain

the previous states, the compiler creates a system stack in which all the previous

records of the function are maintained.

Empty

Pop 30

tos=2 tos=1 tos=0 tos=-1

1010

20

30

10

20

Pop 20 Pop 10
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â A program for find the factorial of n value.

When a function is called, it occupies memory in the stack to store details about the

execution of the function. And when the function ends, the memory occupied by it is

also released. Now in recursion, as we know a function is called in itself. Hence at every

function call, a block of memory is created in the stack to hold the information of the

currently executing function. When the function ends, it returns to its calling statement

written in the outer function i.e., an outer function is resumed from where it stopped.

á Queue:
 

â Definition and Concept 

A queue is a linear data structure used to represent a linear list and permits deletion to

be performed at one end of the list (called the front of the queue) and the insertion at

the other (called the rear of the queue).

Unlike stacks, a queue is open at both its ends. One end is always used to insert data

(enqueue) and the other is used to remove data (dequeue). Queue follows First-In-First-

Out methodology, i.e., the data item stored first will be accessed first.

A real-world example of queue can be a single-lane one-way road, where the vehicle

enters first, exits first. More real-world examples can be seen as queues at the ticket

windows and bus-stops.

A queue can be defined as an ordered list which enables insert operations to be

performed at one end called REAR and delete operations to be performed at another

end called FRONT.
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â This makes queue as FIFO (First in First Out) data structure, which means that

element inserted first will be removed first.

Diagram: 

 

â Example of a queue, in the real world is: 

á A line at the bank.

á A line at bus stop.

á A line at petrol pump.

â Operation on Queue 

Unlike arrays and linked lists, elements in the queue cannot be operated from their

respective locations. They can only be operated at two data pointers, front and rear.

Also, these operations involve standard procedures like initializing or defining data

structure, utilizing it, and then wholly erasing it from memory. Here, you must try to

comprehend the operations associated with queues:

â Enqueue (Push) 3 Insertion of elements to the queue is known as Enqueue.

â Dequeue (Pop) 3 Removal of elements from the queue is known as Dequeue.

â Display 3 Display all elements starting from front to ending from rear position.

â Limitations of Queue 

We can only add indexes 0 and 1 only when the queue is reset (when all the elements

have been dequeued).

We can9t insert the new element at first empty position, till the last element did not

remove from queue.

23 72 50

Front Rear

0 1 2 3 4

Dequeue Enqueue

20 3 15

20 3 15 23

5 20 3

Front Rear

Front Rear

Front Rear
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á Circular Queue:
â Let we have an array Q that contain n elements in which Q[0] comes after Q[n].

When this technique is used to construct a queue then the queue is called circular

queue.

â In other word we can say that a queue is called circular when the last position of a

queue just comes before the first position.

â Figure related a circular queue:

 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
 
 

â As per above figure, in a circular queue 

â If the queue is a full then front is at the first position and rear is at the last

position. If user delete first element, then instead of increasing rear = rear + 1,

we reset rear = 0.

â If queue contains only one element i.e. front = rear and suppose that element

is removed then the front & rear pointers now assigned -1 to indicate that the

queue is empty.

 

â Advantages of circular queue: 

â In a circular queue when rear=n, if we insert an element then this element is

assigned to Q[0]

â i.e. instead of increasing rear to n+1. Be reset rear to 0.

â In a simple queue when rear=n, if we insert an element then displays message

<queue is full=, so you cannot insert.

â In a circular queue memory cannot wasted and we can also insert element at

the position from where one element is deleted. While in simple queue,

memory is wasted when we perform deletion operation.

159

17

21

7

18

Q[0]

Q[1]

Q[2]Q[3]

Q[4]

Q[5] FrontRear
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 Question Bank: (1 Mark Questions)

1) A data structure is classified into ________ categories. 3 Two

2) How many type(s) of data structure is/are available in C? 3 2

3) Which type of data structure is Queue? 3 Linear type

4) Which principle followed by Stack in DS? 3 LIFO

5) Which data type that can hold either a True or a False value? 3 Boolean

6) The first element to be inserted will be removed last, that type of method is known as

_________. 3 LIFO

7) Which type of data structure is Queue in C? 3 FIFO

8) In which method last entered value is stay at top of the position in C? 3 Stack

9) Insert data is known as _________ operation in stack. 3 Push

10) Which operation is used to remove or delete the data from stack? 3 POP

11) A line at the bus stop is an example of _________. 3 Queue

12) Which value is deleting in Queue of DS? 3 First

13) In which type of method Q[0] comes after the Q[n] in DS? 3 Circular Queue

14) What is the value of front while Queue is empty? 3 -1

15) How many element(s) is/are in Queue while rear and front got same position? 3 1

16) Which types of situations occurred while entered element got last position in Queue? 3

Overflow

17) Insertion of elements to the queue is known as ________. 3 Enqueue

18) Removal of elements from the queue is known as ________. 3 Dequeue

19) Which value is assigned to front and rear after deletion of last value of Queue? 3 -1

20) What is an example of nonlinear data structure? 3 Tree, Graph

21) If in an array implementation of circular queue, the elements were inserted in the order

10, 20, 30 and 40 and the array now looks like then the value of

front is _____ and value of rear is _____. 3 2, 1

30 40 10 20
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 Question Bank: (5/7 Marks Questions)

 

1) What is Data Structure? Explain Linear Data Structure.

Ans. About Data Structure

Linear Data Structure

2) What is Data Structure? Explain Non-Linear Data Structure.

Ans. About Data Structure

Non-Linear Data Structure

3) What is Data Structure? Explain Primitive and Non primitive data type.

Ans. About Data Structure

Primitive data type

Non primitive data type

4) What is Stack? Explain operation on stack.

Ans. Concept of Stack

Operations: Push, Pop, Display, Delete,

5) Explain the application on stack in recursion.

Ans. Explanation of Stack in Recursion

6) What is Queue? Explain operation on Queue.

Ans. Concept of Queue

Operations: Enqueue, Dequeue, Display, Update

7) What is Circular Queue? Explain advantages of Circular Queue.

Ans. Concept of Circular Queue

Operations: Enqueue, Dequeue, Display, Update

8) Write a program of Stack.

Ans. Program Code

9) Write a program of Queue.

Ans. Program Code

10) Write a program of Circular Queue.

Ans. Program Code
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UNIT-3

Linked List

â What is Linked List?

æ Definition

A linked list is a linear data structure that stores a collection of data elements

dynamically.

Linked List can be defined as collection of objects called nodes that are randomly stored

in the memory.

A node contains two fields, the information stored in a linked list and the pointer which

contains the address of the next node in the memory.

Nodes represent those data elements, and links or pointers connect with each node.

The last node contains null in its second field because it will point to no node.

A linked list can grow and shrink its size, as per the requirement.

It does not waste memory space.

æ Concept:  

â The computers are used in data processing to perform operations like deletion of

information, insertion of information, updating information, report writing etc.

â Fixed length memory storage (array) is not always possible to perform above task.

â Linked list is a very common data structure often used to store similar data in

memory. While the elements of an array occupy contiguous memory locations,

those of a linked list are not constrained to be stored in adjacent locations.

â A linked list is defined a collection of nodes (structures).

â Where each node is divided in to two or more parts as following:

1. Information

2. Pointers to next node.

â Where information part may consist of one or more fields & the last node of the list

contain <NULL (8\09)= in the pointer fields.

â The pointer contains the address of the location where next information is stored.
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â A linked list allocation storage method can result in efficient use of computer

memory and computer time.

â In other words, a linked list consists of series of structure, which are not necessarily

contiguous. Each structure contains one or more than one contiguous information

fields and a pointer to a structure containing its successor.

ä Structure representation in linked list

struct TagName

{

Data type1 Field1;

Data type2 Field2;

&

&

&

Data type n Field n;

struct Tag Name *Next;

};

æ Linked List Representation

Linked list can be visualized as a chain of nodes, where every node point to the next

node.

 

As per the above illustration, following are the important points to be considered.

á Linked List contains a link element called first.

á Each link carries a data field(s) and a link field called next.

á Each link is linked with its next link using its next link.

á Last link carries a link as null to mark the end of the list

æ Uses of Linked List

á The list is not required to be contiguously present in the memory. The node can

reside anywhere in the memory and linked together to make a list. This achieves

optimized utilization of space.

á List size is limited to the memory size and doesn't need to be declared in advance.

á Empty node cannot be present in the linked list.

á We can store values of primitive types or objects in the singly linked list.
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æ Types of Linked List

Following are the various types of linked list.

á Singly Linked List

o Singly linked list is also known as a linear linked list or one-way linked list.

o In this Item navigation direction is forward only.

o In singly linked list each node is divided in two parts.

o First part contains the information of the elements.

o Second part called the link field or next pointer field contains the address of the

next node in the list.

o Address part of each node contains address of the next node.

o But address part of last node contains <NULL= which indicates the last node of

list.

ã Example:

o The above figure illustrates a linked list structure with 3 nodes, each node

containing one information field(data) and pointing to next node.

o A linked list also contains a list pointer variable called 8First9 which contains the

address of the first node in the list.

o The arrow operator indicates that there is a link between nodes. If there is no

node in the list, the list is called NULL list or empty list.

ã Advantages:
o Singly linked list is easy to understand & implement.

o It is easy to insert & delete node from list.

ã Disadvantages:
o Time consuming process for searching records.

o It provides only one way traversal so; we cannot go back in the list.
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á Singly Circular Linked List:

o A linked list in which last node points to the first node is called circular linked list.

o The chain does not indicate first or last node.

o In this case, external pointer provides a frame of reference because last node of a

circular linked list not contains the NULL value.

ã Example:

ã Advantages:

Circular linked lists have a number of advantages over traditional linked lists.

o First, because there is no defined beginning or end to the list, data can be added

and removed from the list at any time. This makes circular linked lists ideal for

applications where data needs to be constantly added or removed, such as in a

real-time application.

o Second, because data is stored in a ring-like structure, it can be accessed in a

continuous loop. This makes circular linked lists ideal for applications where data

needs to be processed in a continuous loop, such as in a real-time application or

simulation.

o Third, Circular linked lists are typically more efficient than traditional linked list.

Traditional linked lists often require additional memory for pointers that point to

the beginning and end of the list. Circular linked lists, on the other hand, only

require a single pointer to be stored in memory.

o Finally, circular linked lists are often easier to implement than traditional linked

lists. This is because traditional linked lists often require the use of additional data

structures, such as stacks and queues, to keep track of the list's beginning and

end. Circular linked lists, on the other hand, only require a singly linked list data

structure.

á Doubly Linked List:

o In Doubly linked list Item can be navigated forward and backward both sides.

o Doubly linked list holds the base address of the previous node as well as the base

address of the next node.

o This type of argument in structure is called doubly linked list.

o Doubly linked list is also known as a two-way linked list.
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ã Doubly linked list consists of three parts as following.

1. Pointer to previous node (pointer to predecessor)

2. Information field

3. Pointer to next node (pointer to successor)

ã Example:

o The forward link is a pointer to the next node in the list, where as the backward

link is a pointer to the preceding node.

o The backward link of left node and the forward link of right most nodes are both

NULL, indicating the end of list for each direction.

o In singly linked list structure, traversing is possible only in one direction.

Sometimes it is required to traverse the list in either direction forward or

backward. This increases the performance and efficiency of algorithms.

o So, traversing of linked list in both the direction requires nodes having two

pointers one pointing to left node and other pointing to the right node.

ã Advantages:
o It provides two-way traversal, so it is best method of linked list.

o It provides faster search then singly linked list.

ã Disadvantages:
o Insertion and deletion are little complex than singly linked list.

ã Structure representation in doubly linked list

Struct Tag Name

{

Data type1 Field_1;

Data type2 Field_2;

&

&

&

Data type n Field_n;

struct TagName *Prev;

struct TagName *Next;

};
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á Doubly Circular Linked List:

o In this Linked List, Last item contains link of the first element as next and the first

element has contained a link to the last element as previous.

o A linked list in which last node points to the first node is called circular linked list.

o The chain does not indicate first or last node.

o In this case, external pointer provides a frame of reference because last node of a

circular linked list not contains the NULL value.

o Doubly circular linked list can traverse in both directions.

ã Example:

ã Advantage of Circular List over Singly link list:
o It is concerned with the accessibility of node.

o In circular list every node is accessible from given node.

o It concerns the deletion operation. In singly linked list to delete desired node, it is

necessary to give the address of first node of the list.

o This necessity results from the fact that in order to delete desired node, the

predecessor of this node has to be found.

o To find the predecessor required that a search could be carried out by changing

through node from the first node of the list such requirement does not exist for

circular list.

ã Disadvantage
o It is possible that without some care in processing, it is possible to get into an

infinite loop.
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æ Basic Operations on linked list.

Following are the basic operations supported by a list.

á Insertion:

Using Add function elements are inserted at the end of the List.

The insertion into a singly linked list can be performed at different positions. Based on

the position of the new node being inserted.

á Traverse (Display):

In traversing, we simply visit each node of the list at least once in order to perform

some specific operation on it, for example, printing data part of each node present in

the list. Using traversing we can display the complete list.

á Update:

To update the value of the node, we just need to set the data part to the new value.

This operation set the new value at the position of specified old value.

á Search:

Searches an element using the given key. In searching, we match each element of the

list with the given element. If the element is found on any of the location, then

location of that element is returned otherwise null is returned.

á Delete:

The Deletion of a node from a singly linked list can be performed at different

positions. Based on the position of the node being deleted. We can delete an element

using the given key data by user.

á Count:

The count function returns how many values are available in to the record list.

á Sorting:

To sort the elements in specified order (ascending or descending) sort function is

used in linked list.
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 Question Bank: (1 Mark Questions)

1) A linked list is a _____________ type data structure. 3 Linear

2) Which keyword is used to provide some meaningful names for the data type? 3 typedef

3) Linked List can be defined as collection of objects known as __________. 3 node

4) Which operator is used to access the member variable of structure using pointer? 3 Aero

Operator

5) The last node of simple linked list contains _________ in its next address field. 3 NULL

6) Which function is used to allocate memory for data? 3malloc

7) Which function is released the memory space which are not required? 3 free

8) Which value contain last pointer, while all the data are deleted in circular linked list? -

NULL

9) Which type of linked list is also known as one-way linked list. 3 Singly Linked List

10) A linked list in which last node points to the first node is called _________ linked list. 3

Circular

11) Which linked list is two-way traverse and no contain NULL value? 3 Doubly Circular

12) Which linked list can traverse in reverse order? 3 Doubly Linked List

13) Which option returns how many values are available in to the record list? 3 Count

14) To visit each node or record ___________ is required in linked list. 3 Traversing

15) Which type of linked list required and used two NULL value in it? 3 Doubly Linked List
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 Question Bank: (7 Marks Questions)
 

1) What is Linked list?

Ans. Definition

Concept

Linked List Representation

Uses of Linked List

2) What is Linked List? Explain singly linked list.

Ans. Definition of linked list

Singly linked list

Example

Advantages

Disadvantages

3) What is Singly Linked List? Explain basic operations of linked list. 

Ans. Definition of linked list

Singly circular linked list

Basic Operations on linked list.

4) What is Linked List? Explain doubly linked list.

Ans. Definition of linked list

Example

Advantages

Disadvantages

5) What is Linked List? Explain doubly circular linked list.

Ans. Definition of linked list

Example

Advantages

Disadvantages

6) Program for any operation of linked list.

Ans. Add, Display, Delete, Update, Search, Sort, Count
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UNIT-4

Tree

â What is Tree?

å Definition and concept

Aswe know, there are two typesof data structures. Linear andnon-linear. Tree falls

under the title <non-linear data structure=. Tree is one of the most commonly

used data structures.

A tree is a hierarchical data structure defined as a collection of nodes. Nodes

represent value and nodes are connected by edges.

Tree in C is the non-linear(hierarchical) data structure, that consists of nodes

connected by edges.

å A tree has the following properties:

á Root: The root node is the topmost node in the tree hierarchy. In other words, the

root node is the one that doesn't have any parent. In the above structure, node

numbered 1 is the root node of the tree. If a node is directly linked to some other

node, it would be called a parent-child relationship.

á Child node: If the node is a descendant of any node, then the node is known as a

child node. Nodes at next level are called children.

á Parent: If the node contains any sub-node, then that node is said to be the parent of

that sub-node. Root of all nodes is called parent.

á Sibling: The nodes that have the same parent are known as siblings.

á Leaf Node: The node of the tree, which doesn't have any child node, is called a leaf

node. A leaf node is the bottom-most node of the tree. There can be any number of

leaf nodes present in a general tree. The leaf nodes are also called terminal nodes

and rest of the nodes are called non-terminal. Leaf nodes can also be called external

nodes. A leaf node has always zero degree.

á Internal nodes: A node has at least one child node known as an internal node.

á Edge: A tree can be defined as a collection of nodes and each node is connected with

anothernode with the help of branch known as edge.

á Degree: Number of nodes connected with one node is called degree.

á Sub-tree: Tree may have sub3trees. Sub-tree isnothingbutagain nodes connectedwith

anothernodewhichis inturnsub-node of some rootnode.
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á Level: In a tree, each step from top to bottom is called as level of a tree. The level

count starts with 0 and increments by 1 at each level or step.

á Height: It is the total number of edges from the node to the deepest leaf. The tree

height is also considered the root height. The longest path from any leaf node to a

particular node is called as height of that node. Height of a tree is the height of root

node. Height of all Leaf nodes = 0.

á Depth: Total number of edges from a particular node to the root node is called

as depth of that node. Depth of a tree is the total number of edges from root node to

a leaf node in the longest path. Depth of the root node = 0

á Forest: A forest is a set of disjoint trees.

å To understand the above terms, let9s take one example:
 

 

 
 

 
 

 
 
 

á Here, nodes 8,9,10,11,12 are leaf or terminal nodes, while others (1,2,3,4,5,6,7)

are non- terminal nodes.

á 1 is the special node which is root node of the tree.

á 2 and 3 are root nodes of sub-trees.

á 4 is the parents of 8,9,10 and in turn 8,9,10 are children of node 4.

á Ancestors of 8 include 4, 2, and 1.

å Types of trees:

â Binary Tree

â Binary Search Tree

â AVL Tree

â Red & black tree

â Expression Tree

â B-Tree
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ã Binary Tree:

á Here, binary name itself suggests two numbers, i.e., 0 and 1. In a binary tree, each

node in a tree can have utmost two child nodes. Here, utmost means whether the

node has 0 nodes, 1 node or 2 nodes.

á A binary tree is a hierarchical data structure in which each node has at most two

children, referred to as the left child and the right child. It is a fundamental data

structure used in computer science for various applications such as searching,

sorting, and representing hierarchical relationships.

á Example:

Data is 8, 5, 2, 7, 3, 4

ã Binary Search Tree (BST):

á Binary tree is a special type of data structure. A binary tree has a special condition

that each node can have a maximum of two children, which are known as Left

child and Right Child.

á Binary search tree is a binary tree which has special property called BST.

á Where each node contains only smaller values in its left subtree and only larger

values in its right subtree. This rule is applied recursively to the left and right

subtrees of the root.

8

5

7 3

2

4
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á In the above figure, we can observe that the root node is 40, and all the nodes of the

left subtree are smaller than the root node, and all the nodes of the right subtree are

greater than the root node.

á Similarly, we can see the left child of root node is greater than its left child and

smaller than its right child. So, it also satisfies the property of binary search tree.

Therefore, we can say that the tree in the above image is a binary search tree.

â Operation on binary tree

There are operations on binary tree to placing, locating and traversing the records in

a database, especially when all the data is known to be in random access memory

(RAM).

á Create:

á Insert operation starts from the root node. It is used whenever an element is to

be inserted.

á A new key in BST is always inserted at the leaf. To insert an element in BST, we

have to start searching from the root node; if the node to be inserted is less than

the root node, then search for an empty location in the left subtree. Else, search

for the empty location in the right subtree and insert the data.

á Insert in BST is similar to searching, as we always have to maintain the rule that

the left subtree is smaller than the root, and right subtree is larger than the root.

á Traverse

á Traversal is a process to visit all the nodes of a tree and may print their values

too. Because, all nodes are connected via edges (links) we always start from the

root (head) node. That is, we cannot randomly access a node in a tree. There are

three ways which we use to traverse a tree 3

á There are three techniques of traversal:

1) Inorder Traversal

2) Preorder Traversal

3) Postorder Traversal
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1) Inorder Traversal

An inorder traversal technique follows the <Left-Root-Right= policy. Here, Left

Root Right means that the left subtree of the root node is traversed first, then

the root node, and then the right subtree of the root node is traversed.

We start from root-40, and following in-order traversal, we move to its left

subtree 30. 30 is also traversed in-order, so we move again left side of 30. If

found NULL node at left then access that node The process goes on until all the

nodes are visited.

The output of in-order traversal of this tree will be 3

25 ³ 30 ³ 35 ³ 40 ³ 45 ³ 50 ³ 60 

2) Preorder Traversal

In pre-order traversal method, the root node is visited first, then the left subtree

and finally the right subtree.
 

 

 

 

 

 

 

 

We start from root-40, and following pre-order traversal, we first access 40 itself

and then move to its left subtree 30. 30 is also traversed pre-order, so access

that node and move ahead. The process goes on until all the nodes are visited.

The output of pre-order traversal of this tree will be 2

40 ³ 30 ³ 25 ³ 35 ³ 50 ³ 45 ³ 60 

Left Sub-Tree Right Sub-Tree

Left Sub-Tree Right Sub-Tree
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3) Postorder Traversal

In post-order traversal method, the root node is visited last, hence the name.

First, we traverse the left subtree, then the right subtree and finally the root

node.

 

 

 

 

 

 

 

 

We start from root-40, and following post-order traversal, we first visit the left

subtree 30. 30 is also traversed post-order. The process goes on until all the

nodes are visited.

The output of post-order traversal of this tree will be 2

25 ³ 35 ³ 30 ³ 45 ³ 60 ³ 50 ³ 40 

 

 

â Advantages of Binary Search Tree:

á Searching an element in the Binary search tree is easy as we always have a hint

that which subtree has the desired element.

á As compared to array and linked lists, insertion and deletion operations are

faster in BST.

 

ã AVL tree:
 

á It is one of the types of the binary tree, or we can say that it is a variant of the

binary search tree. AVL tree satisfies the property of the binary tree as well as of

the binary search tree. It is a self-balancing binary search tree that was invented

by Adelson-Velsky and Landis. Here, self-balancing means that balancing the

heights of left subtree and right subtree. This balancing is measured in terms of

the balancing factor.

á We can consider a tree as an AVL tree if the tree obeys the binary search tree as

well as a balancing factor. The balancing factor can be defined as the difference

between the height of the left subtree and the height of the right subtree.

Therefore, each node in the AVL tree should have the value of the balancing

factor either as 0, -1, or 1.
 

 

Left Sub-Tree Right Sub-Tree
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á Here we see that the first tree is balanced and the next two trees are not

balanced 2 

 

 

 

 

 

 

 

 

 
á In the second tree, the left subtree of C has height 2 and the right subtree has

height 0, so the difference is 2. In the third tree, the right subtree of A has height

2 and the left is missing, so it is 0, and the difference is 2 again. AVL tree permits

difference (balance factor) to be only 1.
 

Balance Factor = height(left-sutree) 2 height(right-sutree)

 

â AVL Rotations

á To balance itself, an AVL tree may perform the following four kinds of rotations 2

1) Left rotation 

2) Right rotation 

3) Left-Right rotation 

4) Right-Left rotation 

á The first two rotations are single rotations and the next two rotations are double

rotations. To have an unbalanced tree, we at least need a tree of height 2. With

this simple tree, let's understand them one by one.

1) Left Rotation:

á If a tree becomes unbalanced, when a node is inserted into the right subtree of

the right subtree, then we perform a single left rotation 3

 

 

 

 

 

 

á In our example, node A has become unbalanced as a node is inserted in the right

subtree of A's right subtree. We perform the left rotation by making A the left-

subtree of B.
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2) Right Rotation:

á AVL tree may become unbalanced, if a node is inserted in the left subtree of the

left subtree. The tree then needs a right rotation.

 

 

 

 

 

á As depicted, the unbalanced node becomes the right child of its left child by

performing a right rotation.

3) Left-Right Rotation:

á Double rotations are slightly complex version of already explained versions of

rotations. To understand them better, we should take note of each action

performed while rotation. Let's first check how to perform Left-Right rotation. A

left-right rotation is a combination of left rotation followed by right rotation.

 

A node has been inserted into the right subtree of the

left subtree. This makes C an unbalanced node. These

scenarios cause AVL tree to perform left-right rotation.

We first perform the left rotation on the left subtree

of C. This makes A, the left subtree of B.

 

Node C is still unbalanced, however now, it is because of

the left-subtree of the left-subtree. 
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We shall now right-rotate the tree, making B the new

root node of this subtree. C now becomes the right

subtree of its own left subtree. 

 

The tree is now balanced. 

4) Right-Left Rotation:

á The second type of double rotation is Right-Left Rotation. It is a combination of

right rotation followed by left rotation.

 

A node has been inserted into the left subtree of the

right subtree. This makes A, an unbalanced node with

balance factor 2. 

 

First, we perform the right rotation along C node,

making C the right subtree of its own left subtree B.

Now, B becomes the right subtree of A. 
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Node A is still unbalanced because of the right subtree

of its right subtree and requires a left rotation. 

 

A left rotation is performed by making B the new root

node of the subtree. A becomes the left subtree of its

right subtree B. 

 

The tree is now balanced. 

 

ã Red and Black tree
 

á The red-Black tree is a binary search tree. The prerequisite of the red-black tree

is that we should know about the binary search tree. In a binary search tree, the

values of the nodes in the left subtree should be less than the value of the root

node, and the values of the nodes in the right subtree should be greater than

the value of the root node.

á Each node in the Red-black tree contains an extra bit that represents a color to

ensure that the tree is balanced during any operations performed on the tree

like insertion, deletion, etc.

â Properties of Red-Black tree

á It is a self-balancing Binary Search tree. Here, self-balancing means that it

balances the tree itself by either doing the rotations or recoloring the nodes.

á This tree data structure is named as a Red-Black tree as each node is either Red

or Black in color. Every node store one extra information known as a bit that

represents the color of the node. For example, 0 bit denotes the black color

while 1 bit denotes the red color of the node. Other information stored by the

node is similar to the binary tree, i.e., data part, left pointer and right pointer.
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á In the Red-Black tree, the root node is always black in color.

á In a binary tree, we consider those nodes as the leaf which have no child. In

contrast, in the Red-Black tree, the nodes that have no child are considered the

internal nodes and these nodes are connected to the NIL nodes that are always

black in color. The NIL nodes are the leaf nodes in the Red-Black tree.

á If the node is Red, then its children should be in Black color. In other words, we

can say that there should be no red-red parent-child relationship.

á Every path from a node to any of its descendant's NIL node should have same

number of black nodes.

â However, we should know that a red-black tree is balanced when it follows the

conditions 2
á Every Root Node must be Black.

á Every node is either Red or Black.

á If the tree is not empty, then a new node should be a red color.

á There are no two adjacent red nodes (A red node cannot have a red parent or

red child). If a node is red, then its children must be black.

á The path from the root till the end must contain an equal number of black

nodes.

å Structure representation in TREE:

á We use a double linked list to represent a binary tree. In a double linked list, every

node consists of three fields. First field for storing left child address, second for

storing actual data and third for storing right child address.

In this tree representation, a node has the following structure...

á In this tree representation every node is stored separately and keeps the address of

other nodes as follows:

----------------- Node -----------------

á Example:

Struct tree

{

struct tree left;

int data;

struct tree right;

};

Left Child

Address

Right Child

Address
DATA
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 Question Bank: (1 Mark Questions)

 
1) Which type of data structure is Tree? 3 Non-Linear/Hierarchical

2) Which node doesn9t have any parent? 3 Root

3) The connecting link between any two nodes is known as an _________. 3 edge.

4) How many edges are used for n number of nodes in a tree? 3 n-1

5) The nodes that have the same parent are known as ________. 3 siblings

6) All terminal nodes are known as _________ node. 3 Leaf

7) How many degree(s) is/are available of leaf node? 3 Zero

8) Leaf nodes are known as ________. 3 External/Terminal nodes

9) A node has at least one child node known as ___________. 3 an Internal node

10) Number of nodes connected with one node is called _________. 3 degree.

11) Total number of edges from the node to the deepest leaf is known as _______ of that

node. 3 Height

12) Total number of edges from a particular node to the root node is called as ______ of

that node. 3 Depth

13) What is a process to visit all the nodes of a tree and may access values too? 3 Traversal

14) How many types of traversal techniques are available in a tree? 3 Three

15) In which traversal method, the root node is visited first? 3 pre-order

16) In which traversal method, the root node is visited last? 3 post-order

17) Stand by: AVL 3 Adelson-Velsky and Landis

18) Which tree obeys the binary search tree as well as a balancing factor? 3 AVL Tree

19) The balancing factor's value must be __________. 3 0, -1, 1

20) How many types of rotations are used in AVL tree? 3 Four

21) Which tree contains an extra bit that represents a color? 3 Red-black

22) In the Red-Black tree, the root node is always ______ in color. 3 black

23) Which nodes have always zero height? 3 Leaf

24) Which nodes has always zero depth? 3 Root
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 Question Bank: (7 Marks Questions)

 
1) What is a Tree? Explain its properties (important terms).

Ans. Definition and concept

Different properties

2) What is a Tree? Explain types of trees.

Ans. Definition and concept

Different Types (Binary, BST, AVL, Red & Black)

3) What is BST? Explain traverse with an example.

Ans. About Binary Search Tree

Advantages of Binary Search Tree

Three types of traverses (in-order, Pre-order, Post-order)

4) What is AVL Tree? Explain its balance factor. Or Explain different rotations.

Ans. Concept of AVL tree

Different rotations

5) What is Tree? Explain Red and Black tree.

Ans. Definition of tree

Concept of Red & Black tree

Properties of red-black tree.

6) Create a Binary Search Tree from given series and write in-order traverser.

Ans. BST Structure

7) Create a AVL Tree from given series and write down the values of second level.

Ans. AVL Tree Structure
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UNIT-5

Graph

ã Basic Introduction

A graph is a pictorial representation of a set of objects where some pairs of objects are

connected by links. The interconnected objects are represented by points termed

as vertices, and the links that connect the vertices are called edges.

Formally, a graph is a pair of sets (V, E), where V is the set of vertices and E is the set of

edges, connecting the pairs of vertices.

There is the example of graph&

In other word, a graph can be defined as group of vertices and edges that are used to

connect these vertices. A graph can be seen as a cyclic tree, where the vertices (Nodes)

maintain any complex relationship among them instead of having parent child

relationship.

 

 In the above graph,

V = {A, B, C, D, E}

E = {AB, AD, BC, BD, CE, DE}
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â Applications of Graphs: 

Since they are powerful abstractions, graphs can be very important in modeling data.

In fact, many problems can be reduced to known graph problems. Here we outline just

some of the many applications of graphs.

Graphs are considered an outstanding modelling tool used to model several stages of

relationships between all physical conditions. Several real-world problems can be

represented with graphs. Here are some important graph applications:

á Information Graphs: Geographical information is structured according to a graph,

and information A is linked to information B, when A stands for B in a certain way.

Graphs can be used to model transportation systems, such as roads and flights,

and to find the shortest or quickest routes between locations.

á Social Networks: Graphs are special network conditions, with only one type of

edge between vertices.

Users on Facebook are referred to as vertices, and if they are friends, there is an

edge connecting them. The Friend Suggestion system on Facebook is based on

graph theory.
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á Circuit Design: Graphs are used in the design of electronic circuits, such as logic

circuits and circuit diagrams.

á Web Graphs: The web is an extensive collection of references to hyperlinks. In

other words, the web is another excellent set of graph data.

Web pages are referred to as vertices on the World Wide Web. Suppose there is a

link from page A to page B that can represent an edge. This application is an

illustration of a directed graph.

á Biological Networks: Space (or biological networks) is one of the significant

sources of real-world graphs. Examples are brain networks, protein

communication networks, and diet networks.

á Telecommunication: Graphs are used to model telecommunication networks, such

as telephone and computer networks, and to analyze traffic and routing.

ã Types of Graphs:
â Simple Graph: 

A graph having no self-loops and no parallel edges in it is called as a simple graph.

A simple graph which has n vertices, the degree of every vertex is at most n -1.

This graph consists of three vertices and three edges. There are neither self-loops nor

parallel edges. Therefore, it is a simple graph.
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â Multi Graph: 

A graph having no self-loops but having parallel edge(s) in it is called as a multi graph.

 

 

 

 

 

 

 

 
 

This graph consists of three vertices and four edges out of which two edges are

parallel edges. There are no self-loops but a parallel edge is present. Therefore, it is a

multi-graph.

 

â Null Graph: 

A graph having no edges is called a Null Graph. In other words, a null graph does not

contain any single edge in it.

 

 

 

 

 

 

In the above graph, there are four vertices named 8A9, 8B9, 8C9 and 8D9, but there are no

edges among them. Hence it is a Null Graph.

 

â Complete Graph: 

A graph in which exactly one edge is present between every pair of vertices is called as

a complete graph.

 

 

 

 

 

 

 

 

 

â Regular Graph: 

A Regular graph is a graph in which degree of all the vertices is same.
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In these graphs,

á All the vertices have 2 degrees.

á Therefore, they are 2-Regular graphs.

 

â Bipartite Graph: 

A bipartite graph is a graph in which the vertex set can be partitioned into two sets

such that edges only go between sets, not within them.

 

 

 

 

â Weighted Graph: 

A weighted graph is a graph whose edges have been labeled with some weights or

numbers. The length of a path in a weighted graph is the sum of the weights of all the

edges in the path.

 

 

 

 

 

 

 

 

â Digraph (Directed Graph): 

A graph in which all the edges are directed is called as a directed graph. In other

words, all the edges of a directed graph contain some direction. Directed graphs are

also called as digraphs.

 

 

 

 

 

 

 

 

 

 

â Undirected Graph 

A graph in which all the edges have no direction is called as a non-directed or

undirected graph.
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In other words, edges of an undirected graph do not contain any direction.

 

 

 

 

 

 

 

 

 

 

In above graph,

á This graph consists of five vertices and six undirected edges.

á Since all the edges are undirected, therefore it is a non-directed graph.

 

â Connected Graph: 

A graph in which we can visit from any one vertex to any other vertex is called as a

connected graph. In connected graph, at least one path exists between every pair of

vertices. So that we can say that it is connected to some other vertex at the other side

of the edge.

 

 

 

 

 

 

 

 

 

 

 

 

â Disconnected Graph: 

A graph in which there does not exist any path between at least one pair of vertices is

called as a disconnected graph.
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â Cyclic Graph: 

A graph containing at least one cycle in it is known as a cyclic graph.

 

 

 

 

 

 

 

 

 

 

 

â Directed Acyclic Graph: 

A graph refers to a set of vertices which are connected by lines called edges. In a

directed graph or a digraph, each edge is associated with a direction from a start

vertex to an end vertex. <Directed= means that each edge has a defined direction, so

each edge necessarily represents a single directional flow from one vertex to another.

<Acyclic= means that there are no loops (i.e., <cycles=) in the graph.

ã Graph Representations:

In graph theory, a graph representation is a technique to store graph into the

memory of computer. Graph data structure is represented using following

representations...

ä Adjacency Matrix

ä Adjacency List

ä Adjacency Matrix

In this representation, the graph is represented using a matrix of size total number of

vertices by a total number of vertices. That means a graph with 4 vertices is

represented using a matrix of size 4X4. In this matrix, both rows and columns

represent vertices. This matrix is filled with either 1 or 0. Here, 1 represents that there

is an edge from row vertex to column vertex and 0 represents that there is no edge

from row vertex to column vertex.
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For example, consider the following undirected graph representation...

ä Adjacency List

This is another type of graph representation. It is called the adjacency list. This

representation is based on Linked Lists. In this approach, each Node is holding a list of

Nodes, which are Directly connected with those vertices. At the end of list, each node

is connected with the null values to tell that it is the end node of that list.

In this representation, every vertex of a graph contains list of its adjacent vertices.

ã Graph Traversal:

The graph is one non-linear data structure. That is consists of some nodes and their

connected edges. The edges may be director or undirected. This graph can be

represented as G(V, E).

Graph traversal is a technique used to search for a vertex in a graph. It is also used to

decide the order of vertices to be visited in the search process. A graph traversal finds

the edges to be used in the search process without creating loops.

The graph has two types of traversal algorithms. These are called&

ä Breadth First Search

ä Depth First Search

ä Breadth First Search:

The Breadth First Search (BFS) traversal is an algorithm, which is used to visit all of the

nodes of a given graph. In this traversal algorithm one node is selected and then all of

the adjacent nodes are visited one by one. After completing all of the adjacent

vertices, it moves further to check another vertex and checks its adjacent vertices

again.
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Ex.:

Output: A, B, E, C, D, G, F

ä Depth First Search:

The Depth First Search (DFS) is a graph traversal algorithm. In this algorithm one

starting vertex is given, and when an adjacent vertex is found, it moves to that

adjacent vertex first and try to traverse in the same manner.

Output: A, D, C, E, F, G I, J, K, L, H, B

ã Shortest Path Algorithms:

ä Kruskal algorithm

ä Dijkstra's shortest path algorithm

ä Kruskal algorithm:

Kruskal's Algorithm is used to find the minimum spanning tree for a connected

weighted graph. The main target of the algorithm is to find the subset of edges by

using which we can traverse every vertex of the graph.

Kruskal's algorithm to find the minimum cost spanning tree uses the greedy approach.

This algorithm treats the graph as a forest and every node it has as an individual tree.
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How does Kruskal's algorithm work?

In Kruskal's algorithm, we start from edges with the lowest weight and keep adding

the edges until the goal is reached. The steps to implement Kruskal's algorithm are

listed as follows -

á First, sort all the edges from low weight to high.

á Now, take the edge with the lowest weight and add it to the spanning tree. If the

edge to be added creates a cycle, then reject the edge.

á Continue to add the edges until we reach all vertices, and a minimum spanning

tree is created.

The applications of Kruskal's algorithm are -

á Kruskal's algorithm can be used to layout electrical wiring among cities.

á It can be used to lay down LAN connections.

ä Dijkstra's shortest path algorithm:

The Dijkstra9s algorithm finds the shortest path from a particular node, called the

source node to every other node in a connected graph. It produces a shortest path

tree with the source node as the root. It is profoundly used in computer networks to

generate optimal routes with the aim of minimizing routing costs.

First, we have to consider any vertex as a source vertex. Suppose we consider vertex

8A9 as a source vertex.

Here we assume that 8A9 as a source vertex, and distance to all the other vertices is

infinity. Initially, we do not know the distances. First, we will find out the vertices

which are directly connected to the vertex 8A9. As we can observe in the above graph

that three vertices are directly connected to vertex 8A9.

ã Minimum Spanning Tree

In a weighted graph, a minimum spanning tree is a spanning tree that has minimum

sum of weight than all other spanning trees of the same graph. In real-world

situations, this weight can be measured as distance, congestion, traffic load or any

arbitrary value denoted to the edges.
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 Question Bank: (1 Mark Questions)

 

1) Which graph has no self-loops and no parallel edges? 3 Simple Graph

2) Which graph has no self-loops but having parallel edges? 3Multi graph

3) Which graph does not contain any single edge in it? 3 Null Graph

4) Which graph is labeled with some weights or numbers? 3Weighted Graph

5) Which graph containing at least one cycle in it? 3 Cyclic Graph

6) Which graph is never connected with same group or set but connect with another group

or set? 3 Bipartite Graph

7) Users on Facebook are referred to as _________ in graph application. 3 Vertices

8) ___________ are the edges of google map graph application. 3 Road or Flights

9) In google map graph application cities or landmark is known as _________. 3 Vertices

10) Which value is represented while row and column vertices are connected with each

other? 3 1

11) BFS stands for _______. 3 Breadth First Search

12) DFS stands for _______. 3 Depth First Search

13) Which graph representation is based on Linked List? 3 Adjacency List

14) _______ finds the edges to be used in the search process without creating loops. 3

Graph traversal

15) A _________ graph is required to find out a minimum spanning tree. 3 Weighted
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 Question Bank: (7 Marks Questions)
 

1) What is graph? Explain the different types of graphs.

Ans. Graph Introduction

Types of Graphs

2) What is graph? Explain the graph application.

Ans. Graph Introduction

Different graph application

3) What is Graph? Explain Graph representations.

Ans. Graph Introduction

Adjacency Matrix

Adjacency List

4) What is Graph traversal. Explain Breadth First Search.

Ans. Introduction of Graph traversal

Breadth First Search

Example

5) What is Graph traversal. Explain Depth First Search.

Ans. Introduction of Graph traversal

Depth First Search

Example

6) Explain Kruskal algorithm. How does Kruskal's algorithm work?

Ans. Kruskal algorithm

How it works.

7) Explain Dijkstra's shortest path algorithm. Explain Minimum Spanning tree with an

example.

Ans. Dijkstra's shortest path algorithm

Minimum spanning tree

Example

8) What is graph representation? Create the Adjacency Matrix and Adjacency List from

following graph.

Ans. About graph representation

Adjacency Matric

Adjacency List
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Enrolment No.  _____________ 

ATMIYA UNIVERSITY 
SEMESTER END EXAMINATION SUMMER 3 202_ 

Faculty of Science 

BCA/ B.Sc. Information Technology 
23UGCA202/23UGCS202 3 Core 4: Data Structure using C 

 

Duration of Exam 3 3 hrs                  Semester 3 II                     Max. Marks 3 70 
 

 

 

Part A (10X1= 10 marks) 
 

Answer ALL questions 
 

1. xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx 

 

10. xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx 

 
 

 

Part B (5X5= 25 marks) 
 

Answer ALL questions 
 

11a. xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx 

OR 

11b. xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx 
 

15a. xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx 

OR 

15b. xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx 

 
 

 

Part C (5X7= 35 marks) 
 

Answer ALL questions 
 

16a. xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx 

OR 

16b. xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx 

 

20a. xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx 

OR 
20b. xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx    xxxxx    xxxx 
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Enrolment No.  _____________ 

ATMIYA UNIVERSITY 
SEMESTER END EXAMINATION SUMMER 3 202_ 

Faculty of Science 

BCA/ B.Sc. Information Technology 
23UGCA202/23UGCS202 3 Core 4: Data Structure using C 

Duration of Exam 3 3 hrs                  Semester 3 II                     Max. Marks 3 70 
 

 

Part A (10 Questions X 1 Mark = 10 Marks) 
 

Answer ALL questions 
 

1. Which sort works similar to the sorting of playing cards in hands. 

2. Which searching technique is dividing the list into two parts? 

3. Insertion of elements to the queue is known as _______. 

4. Which data type that can hold either a True or a False value? 

5. Which linked list has no NULL link? 

6. Which function is used for memory allocation in C? 

7. Which nodes are also called as non-terminal nodes? 

8. What is pre-order traverse output of  -  1, 2, 3, 4, 5, 6. 

9. BFS stands for _____. 

10. Which graph is never connected with same group but connect with another group set? 
 

 

Part B (5 Questions X 5 Marks = 25 Marks) 
 

Answer ALL questions 
 
 

11a. Write a program of linear search. 

OR  

11b. Write a program binary search. 

  

12a. What is Data Structure? Explain Linear & Non-linear Data Structure. 

OR  

12b. Explain Queue and its operations. 

  

13a. Explain Singly Linked List with update operation. 

OR  

13b. Explain Circular Singly Linked List with display operation. 

  

 

14a. What is Tree? Explain Binary tree component. 

OR  

14b. Explain AVL tree with Rotation techniques. 
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15a. What is Graph? Explain types of Graphs. 

OR  

15b. Explain Graph Representation with an example. 

 

 

Part C (5 Questions X 7 Marks = 35 Marks) 
 

Answer ALL questions 
 

 

16a. Write a program of insertion sort. 

OR  

16b. Write a program of bubble sort. 

  

17a. Explain Stack with an example. 

OR  

17b. Explain Circular Queue. Explain the advantages of Circular Queue. 

  

18a. Explain Circular Singly Linked List with delete algorithm. 

OR  

18b. Explain Doubly Linked List with display & update algorithm. 

  

19a. Explain tree terminology.  

OR  

19b. Explain Binary Search Tree with its traverse techniques. 

  

20a. Explain Kruskal algorithm with minimum spanning tree. 

OR  

20b. Explain Dijkstra9s shortest path algorithm with an example. 
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Object-oriented Programming 

with PHP 
This chapter introduces the readers to the basic features of object-oriented
programming with PHP and then provides an overview of the common design
patterns. Later, we will go over how error handling and exception handling are

performed in PHP. PHP has traditionally not been an object-oriented programming

(OOP) language until PHP 5 when the language was revamped for a great deal to

support the OOP features.

PHP in programming 
PHP is a scripting language that is often used to build dynamic web applications.

PHP inherits its programming style from C and Java. PHP comes with powerful

libraries and strong community support, making it one of the favorite languages that

developers use for building web applications. We will be utilizing the PHP libraries

that were installed in Bonus chapter 1, Installation of PHP, MariaDB, and Apache to
execute our scripts. Let us look at the threeways inwhich PHP scripts can be executed:

" Via the PHP shell

" Via the command line

" Using a web server such as Apache

The PHP shell is commonly used as a playground to test small scripts, and the shell

can get tedious when working with bigger scripts. Executing files via command line

is the second option where the PHP scripts will live inside the files. As we will be

using object-oriented design to build our scripts, we will skip the first method and

use the second and third methods to execute our scripts.
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Object-oriented programming 
Object-oriented programming is a popular programming paradigmwhere concepts

are grouped into reusable objects that carry their own attributes and behaviors.

An attribute can be described as a variable that is in the object, which is used to

hold data pertaining to that object, while a behavior describes what an object can

do. Let us consider the example of a User object; a user will have a name, an age,

and an address, and these will be the attributes for a user. As the User object stores

the address, we could have a behavior to allow and facilitate address retrieval; the

behaviors are referred to as class methods. An object is a complex data structure that

can have one or more types of attributes and one or more types of behaviors. The

attributes and behaviors are defined in a class, and an object is an instance of a class.

Therefore, the instances carry the same attributes and behaviors of that class. Though

there could be multiple objects of the same class, the data stored in each object would

be stored in different memory locations.

OOP is not a new concept and has been around for a very long period. OOP

allows us to group our code based on behaviors and attributes and also allows us

to organize our code for better reusability. Basic object-oriented features such as

objects and classes were introduced into PHP 3 in 1998. In 2000, PHP 4was released

with a better support for object-oriented features but the implementation of objects

was still an issue, as the object referencing was handled similar to value types. So a

whole object would be copied when an object had to be passed in as a parameter to

a function. As the object had to be copied, recreated, and stored several times, this

led to poor scalability for big applications, extra usage of memory, and unnecessary

overhead on the resources. PHP 5, which was shipped in 2004, arrived with a far

superior object model that was better at handling objects, thereby increasing the

performance and scalability of the web applications. Now that we have a basic idea

about OOP, let us dive into understanding classes and objects.

Sublime text is usedas the text editor for this series. It is recommended

to use a text editor or IDE of your choice. A few popular IDEs are

Eclipse for PHP and the NetBeans IDE for PHP development.

Classes and objects 
In our first example, let us define a class. For creating a class, we would at least need

one piece of information, the unique name for the class. In PHP, a class definition

begins with the keyword class, and the keyword is followed by the unique name of

the class. This is followed by a pair of curly braces and any class attributes and/or

methods are enclosed into these curly braces.
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There are two rules for naming a class in PHP mentioned as follows:

" It should begin with a letter or an underscore

" It can only contain letters, numbers, or underscores

It is a good practice to have the name of the class as part of the filename (for example,

class.Students.php) or the actual filename itself (for example, Students.php). It is

also common to use camel case, which is a common practice for naming the classes,

class attributes, and class methods where multiple words are compounded into one,

and the first letter of each word is written in upper case. Consider the following code

snippet as an example showing a Students class:

<?php

class Students

{

public function construct()

/**

* Code to be executed

*upon object instantiation

*/

}

}

?>

In this example, we are creating a Students class with a constructor using

the construct keyword. A constructor is the first function that is triggered upon

the object instantiation. A constructor is commonly used for any bootstrapping

purposes such as importing configurations and/or performing setup operations.

The construct() keyword is reserved by the PHP engine to identify the

constructors in a class. Therefore, a constructor cannot be declared outside a class.

The PHP engine treats a constructor like any other function; so, if a constructor is

declared more than once, we will receive an error. Now that we understand how to

create a class, let us continue with our Students class and add a few class attributes

and class methods. After adding the attributes and methods, let us instantiate an

object to access the attributes and methods. To instantiate an object, we will use

the new keyword. We would need at least two pieces of information for the object

instantiation; the first piece is the name of the object and the second is the name of

class for which an object is being instantiated. Consider the following code example:

<?php

class Students

{
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public $first_name;

public $last_name;

public $address;

public function construct($first_name

, $last_name, $address){

$this->first_name = $first_name;

$this->last_name = $last_name;

$this->address = $address;

}

public function greeting(){

return "Hello ".$this->first_name."\n";

}

public function getAddress(){

return $this->address."\n";

}

}

$student = new Students("John", "Doe", "3225 Woodland Park
St");

echo $student->greeting();

echo $student->getAddress();

?>

In this example, we have added three class attributes or properties to store the

first name, the last name, and the address of the student. We are initializing our

properties via the constructor and the value for our properties will be passed in

after the object instantiation. We have also added two class methods that would

print out a greeting and return the address of the student. We are using the $this

keyword to access our properties, and it can also be used to access the class methods

as it is a reference to the Students object. We are using the -> notation to access the

properties or the methods of a class. After defining the class, we are instantiating

an object of the Students class, and are calling the $student object. During the

instantiation, we are passing in the arguments that are expected by our constructor,

and these values are assigned to the properties. After the object instantiation, we are

invoking the class methods using our $student object.
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The output for the previous code will be as follows:

Hello John

3225 Woodland Park St

Static properties and methods 
It is not always necessary to instantiate an object to access the properties or methods

of a class. A class can also have static methods and properties that are bound to the

class, rather than the object. To access a static method or a static property, we will

use the scope resolution operator (::). To create a static property or static method,

we will append the static keyword ahead of the variable. A static property or

method will be commonly used to instantiate a database connection or a connection

to a remote service that can add significant overhead. For a method to be accessible,

the object of the class has to be created, during which a virtual method and member

table are created for that class. While accessing static methods, we can avoid this

overhead of creating a virtualmethod andmember table for the class. Static methods

are commonly used for high-performance systems.

We have successfully built our first class, instantiated the class, accessed the class

methods, and discussed static methods and properties. During this process, we

have already come across one of the four principles of OOP, which is abstraction.

Abstraction is a concept about exposing the behavior and properties and hiding

the particular code that performs that behavior. In our previous example, we have

abstracted all the functionalities that a student object can have into the Students

class, and have accessed those functionalities by creating an object of that class.

The other three principles that wewould look at are encapsulation, inheritance,

and polymorphism.

Encapsulation 
With abstraction, we have seen how to hide the underlying implementation that

provides properties andmethods. With encapsulation, let us see howwe can expose

a specific set ofmethods and properties, while hiding or restricting access to another
set of properties and/or methods based onwho is accessing this functionality. In our

last example, we have used the keyword public while declaring the properties to

define the access to those properties.
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The access to the properties and methods in a class can be defined using public,
protected, or private keywords as shown in the following table:

Visibility Description Comment

public A public variable or a method can be

accessed by anybodywho can access

the class.

All properties andmethods

are public by default.

protected A protected variable or a method can only

be accessed by the class members and the

class members of a child class.

private A private variable or a method can only

be accessed by the internal class members.

Inheritance 
Inheritance is commonly used when we want to create classes that would reuse the

properties and/or class methods that are similar to existing classes. It is common to

have this abstract high level functionality in a class that is referred to as the base or
the parent class and then group this functionality into multiple different subclasses or

child classes that would use properties or methods from that base class. In PHP, we

use the extends keyword to inherit the functionality of a base class. There are at least

two pieces of information that we would need for inheritance; the first is the parent

class or base class and the second is the child class or subclass. In PHP, a child class

can only have one parent class. Let's go over an example of inheritance where we

create an Animal class and then inherit the functionality from the Animal base class to

a Dog subclass. For this example, we will be housing these classes in different files, so

the Animal class will go into Animal.php and the Dog subclass will go into Dog.php.

Consider the following example where the Animal class will go into Animal.php:

<?php

class Animal{
public $name;

public function construct($name){
$this->name = $name;

}

public function greet(){
return "Hello ".$this->name."\n";

}
}

?>
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Consider the following example where the Dog subclass will go into Dog.php:

<?php

require('Animal.php');

class Dog extends Animal{

public function run(){

return $this->name." likes to run \n";

}

}

$dog = new Dog("scooby");

echo $dog->greet();

echo $dog->run();

?>

In this example, we have two classes: the first class is the Animal class that has a public

property $name and a public method greet. The value of $name can be set when an

object is created for the Animal class or for a subclass that extends the Animal class.

In the greet method, we are greeting the animal. In the Dog class, we begin by requiring

the file that contains the Animal class in order to inherit from that class.

The require keyword is used to insert the content of a PHP file

into another file and the PHP engine explicitly verifies that the

content has only been added once.

After requiring the Animal.php file, we are creating the Dog subclass and are using the

extends keyword to inherit the functionality of the Animal class. As dogs love to run,

let us add a run method into the Dog class. After we have defined the Dog class, we will

go forward and create an object of the Dog class and pass in a name to it. Though we

have not declared and defined a constructor for the Dog class or the greet method in

the Dog class, they would be available as we are inheriting the method from the Animal

base class and both the constructor and the greetmethod are public.

The output for the previous code snippets is as follows:

Hello scooby

scooby likes to run
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Magic methods 
Before we move onto polymorphism, let us go over a few magic methods that are

provided by PHP to perform operations such as property overloading, method

overloading, and representing an object as text. These magic methods are collections

of special methods that respond to an event. The magic methods follow a unique

naming convention where the name is prepended by two underscores (" "); one of

the magic method that we have already worked with is the construct() method

that is automatically fired upon object instantiation. A few other magic methods

that we would work with are destruct(), get(), set(), toString(),

clone(), and call().

It is recommended to refer to the official PHP documentation at

php.net to understand and read more about these and more

magic methods that are made available by PHP.

Constructors and destructors 
We have already seen a couple of examples of how a constructor can be used to

bootstrap an object upon instantiation. Constructors are commonly used to initialize

properties and run any setup operations that are required to get the operations

started. A destructor is called when the object is about to be destroyed. A destructor

is used to perform clean-up operations such as destroying any open resource

connections to the database or destroying an open file handle that has been

created by the object. Consider the following example of ConsDesc.php:

<?php

classConsDesc{

/**

* Constructor

*/

public function construct(){

// initialize variables

// log the time zone of the user

// open database connections

// open file handles

}

/**

* Destructor

*/
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public function destruct(){

// close database connections

// close file handles

}

}

?>

In this example, we are creating a class with a constructor and a destructor, and

mentioning the common functionalities that can be part of these magicmethods.

In PHP, overloading refers to dynamic generation of a

property or amethod that has not yet been declared or is

visible in the current scope.

Property overloading 
Property overloading is performed when code attempts to access or set a missing

property. For example, let us add a $type property with protected visibility to

our Animal class. As the $type property is of a protected type, we will not be able

to set a value after object instantiation. However, the value of the $type property

should be available with read-only capabilities. To accomplish this task, we will use

the get() magic method provided by PHP as shown in the following example in

Animal.php:

<?php

class Animal{

public $name;

protected $type;

public function construct($name){

$this->name = $name;

}

public function greet(){

return "Hello ".$this->name."\n";

}

}

?>



[ 10 ] 

21BCACL502 - MVC design Pattern with PHP (AP) BCA/BSC.I.T

Object-oriented Programming with PHP

The only change that has been made to the Animal class that we built in the last

section was to add the $type property with protected visibility. Now let us extend

the Animal class and set the type based on the type of animal that we are creating the

class for, as shown in the Dog.php file present in the code bundle:

<?php

require('Animal.php');

class Dog extends Animal{

protected $type= CLASS ;

public function get($property){

if(property_exists($this, $property)){

return $this->$property."\n";

}

else{

return $property." does not exist \n";

}

}

public function run(){

return $this->name." likes to run \n";

}

}

$dog = new Dog("scooby");

echo $dog->type;

echo $dog->greet();

echo $dog->run();

?>

In this example, we are extending the Animal class and setting the value of the $type

protected property using CLASS , which is a magic constant. Then we are using

the get() magic method to return the value of $type. In our magic method,

we are using a conditional statement to verify that the requested property exists

within the scope of the current class. After checking to see if the property exists,

we are gracefully allowing the execution to either return the value of the property

on success, or display a message if the property does not exist.

The CLASS keyword is a magic constant that returns the

name of the class it is in.
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The output of the previous code snippets is as follows:

Dog

Hello scooby

scooby likes to run

We have looked at the get() method that allows us to retrieve the value of

a property; now let us look at the set() method that allows us to change the

value of a property. The setter magic method is commonly used to set values

into an overloaded property, and take two arguments, the first being the name of

the property and the second being the value to be assigned to that property. It is

important to note that a settermagicmethod can expose protected and private class

properties if the necessary checks are not performed. Let us build a User class that

would store its overloaded properties into a private class property and let us see

that the data can be populated via the setter method and retrieved via the getter

method in User.php as shown in the following example:

<?php

class User{

private $data = array();

public function set($key, $value){

$this->data[$key] = $value;

}

public function get($key){

if(array_key_exists($key, $this->data)){

return $this->data[$key];

}

}

}

$user = new User();

$user->first_name = "John";

$user->last_name = "Doe";

echo $user->first_name.' '.$user->last_name."\n";

?>

In this example, we are building a User class with a private class property.

This private class property can store an array of dynamically declared properties;

this type of dynamic property declaration is done while dealing with schema-less

data architectures or architectures that support multiple schemas.
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Here the get() method is as important as the set() method as if we try and

access the first name and last name properties for the $user object without defining

the get() method, we would get an Undefined Property error.

The output of the previous code is as follows:

John Doe

Method overloading 
PHP provides the call() method to handle the concept of method overloading.

This magic method is fired when the code attempts to call for methods that are either

not accessible due to the scope or do not exist. This magic method can be either used

to provide minimal access to such inaccessible methods or could be used to print out

an error message gracefully. The call() method takes two arguments, the first

argument is the name of that function and the second argument could either be

a single value or an array of values that have to be passed into that function.

Let us build a MyMath class with a call() magic method in MyMath.php shown

as follows:

<?php

classMyMath{

public $a=0;

public $b=0;

public function construct($a, $b){

$this->a = $a;

$this->b = $b;

}

public function add(){

return $this->a + $this->b."\n";

}

public function call($name, $arguments){

return "A function with name: ".$name." does not

exist\n";

}

}

$math = new MyMath(5,6);

echo $math->add();

echo $math->subtract();

?>
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In this example, we are working with a class that takes two values upon object

instantiation and returns the sum of those values when the add() method is called.

This class does not have a subtract method but, when the subtract method is

called by the object, the execution is gracefully passed into the call() magic

method. In this example, we are returning an error statement that says that the

function does not exist. We could also use PHP's call_user_func_array() method

to invoke any other functions that could serve this purpose; this is another example

of code abstraction.

The output of the previous code is as follows:

11

A function with name: subtract does not exist

Representing an object as text 
The last magic method that we will work with is the toString() magic method,

which is invoked when an object is treated like a string. In this case, the code tries to

print out the object and at that point the PHP engine looks for an implementation of

the toString() method. If we do not have the toString() magic method and

if we print the object, we would receive a notice that would say that object could not

be converted to a string. We will be going over this method while working on the

factory design pattern.

Polymorphism 
Polymorphism, as the name suggests, is a principle that allows different classes to

have commonmethods that have the same name and signature but provide different

functionality. It is a practice of sharing common programming functionality among

classes in a single project. Let us take the example of a cat, a dog, and a duck. All

of them are animals; cats and dogs belong to the family of mammals, while a duck

belongs to the family of birds. Though all of them are animals, when representing

them as objects, they share a few common features and those common features can

live in the Animal base class. Let us consider a common feature such as talking or

speaking, while a human can speak, a dog barks, a cat meows, and a duck quacks.

So if the common feature is communication, the way communication is implemented

among them is different. Let us use the concept of polymorphism to tackle this

example and represent it in objects and classes in Animal.php as shown in the

following example:

<?php

class Animal{
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public $name;

protected $type;

public function construct($name){

$this->name = $name;

}

public function greet(){

return "Hello ".$this->name."\n";

}

public function run(){

return $this->name." runs \n";

}

public function communicate(){

return $this->name." says rrrrrr";

}

}

?>

Consider the following example in the Dog.php file extending the Animal base class:

<?php
require('Animal.php');

class Dog extends Animal{
protected $type= CLASS ;

public function get($property){
if(property_exists($this, $property)){

return $this->$property."\n";
}
else{

return $property." does not exist \n";
}

}

public function run(){
return $this->name." likes to run \n";

}
public function communicate(){

return $this->name." says bow wow \n";
}

}
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$dog = new Dog("scooby");
echo $dog->type;
echo $dog->greet();
echo $dog->run();

echo $dog->communicate();

?>

Let us discuss this example before we look at our new Cat class. We have added the

run() and communicate()methods to our Animal base class and are overriding these

methods in the Dog subclass. My dog loves to run, so I am overriding the run method

in the base class as it is too generic; by overriding this method in my subclass, I am
making sure that my subclass functionality is implemented.

The output of the previous code snippet is as follows:

Dog

Hello scooby

scooby likes to run

scooby says bow wow

Upon execution, the name of the class is printed as our get() magic method

is fired. Then the greet() method is executed, and the outputs of the two methods

that were overridden in the subclass are printed. Scooby really loves to run and is

quite a talker. Now let us look at the implementation of these methods in our Cat

class in Cat.php as shown in the following example:

<?php

require('Animal.php');

class Cat extends Animal{
protected $type= CLASS ;

public function get($property){
if(property_exists($this, $property)){

return $this->$property."\n";
}

else{
return $property." does not exist \n";

}
}

public function run(){
return $this->name." hates to run \n";

}
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public function communicate(){
return $this->name." says meow \n";

}
}

$cat = new Cat("cuddles");
echo $cat->type;
echo $cat->greet();

echo $cat->run();

echo $cat->communicate();

?>

Our Cat class is similar to the Dog class, except for the implementation of the run()

and communicate() method. We are using the greet() method from the Animal

base class. Let us execute this code and examine the output shown as follows:

Cat

Hello cuddles

cuddles hates to run

cuddles says meow

Upon execution, the name of the class is fired by our getter method and the greet()

method is fired next. After the greet() method, the overridden implementations of

the run() and communicate() method are fired. Unlike Scooby, Cuddles is very lazy

and hates to run.

Interfaces 
In our previous example, we noticed that the run() method and the communicate()

method are not being used by the Animal class, but are only present in that class so

the subclasses can inherit those methods and override them. As we start building

bigger applications, we will be dealing with different types of data with different

types of functionality. Though the underlying functionality is different, the

high-level description and aim could still be the same, as in case of run and

communicate. So, using multiple names for the same functionality would lead

to confusion and inconsistency. To avoid this confusion, we can utilize the object

interfaces provided by PHP 5. Unlike a regular class, an object interface would only

specify the methods that the class must implement, but doesn't provide a specific

implementation for those methods, unlike the Animal class in the previous example.

All methods in an interface are public by default. Let us move the run() method

and the communicate()method into the interface as the Animal class is not the apt

location for those methods.
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Creation of an interfacewould at least need two pieces of information, the first one

being a unique name of the interface and the second the signature of at least one

method. It is a common convention to prefix the names of interfaces with the letter

"I" in uppercase. The interface, like a class,will be stored in a separate filewith the

same name as the interface. Let us build our first interface and see how we cascade the

changes into the rest of our files. To implement an interface, we use the implements

keyword followed by the name of the interface in IAnimal.php shown as follows:

<?php

interfaceIAnimal{

function run();

function communicate();

}

?>

Now that we have moved the run() method and the communicate() method into

our interface into our Animal class, which is implementing the interface, those

methods have to be implemented in Animal.php as shown in the following example:

<?php

require_once('IAnimal.php');

class Animal implements IAnimal{
public $name;

protected $type;

public function construct($name){

$this->name = $name;
}

public function greet(){
return "Hello ".$this->name."\n";

}
public function run(){

return $this->name." likes to run \n";
}

public function communicate(){
return $this->name." says bow wow \n";

}

}

?>
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Now let us extend the Animal class in the Dog class in Dog.php as shown in the

following example:

<?php

require('Animal.php');

class Dog extends Animal{

protected $type= CLASS ;

public function get($property){

if(property_exists($this, $property)){

return $this->$property."\n";

}

else{

return $property." does not exist \n";

}

}

}

$dog = new Dog("scooby");

echo $dog->type;

echo $dog->greet();

echo $dog->run();

echo $dog->communicate();

?>

We begin by requiring the file that carries the interface; once the snippet is

ingested into our Dog.php file, the interface can be implemented by using the

implements keyword.

Abstract classes 
One thing that we have noticed here is that we are not creating an object for the Animal

class, and are only using this class to house the definitions of common functionality

among animals. PHP 5 arrives with a concept of abstract classes. Abstract classes

cannot be instantiated and should only be used to provide functional direction and

behavior to the subclasses. To create an abstract class, add the keyword abstract

before the class keyword in Animal.php as shown in the following example:

<?php

abstract class Animal{

public $name;
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protected $type;

public function construct($name){

$this->name = $name;

}

public function greet(){

return "Hello ".$this->name."\n";

}

}

?>

The output would still remain the same as before but one thing that we have noticed

is that our code looks a lot cleaner, consistent, and scalable. If we add a new animal,

we would have to extend the Animal abstract class, implement the IAnimal interface,

and add any custom functionality that the new animal requires. Now that we are at a

good place with the OOP concepts, let us look at a few popular design patterns.

Design patterns 
Design patterns are generalized solutions to common problems that have already

been solved by programmers. These patterns are reusable solutions that have been

built by software development teams and the community of software developers.

Design patterns are often agnostic to the programming languages as they focus on

the problem, rather than the implementation of the solution. The popular design

patterns that wewill look at are the factory pattern and the singleton pattern.

The factory pattern 
The factory pattern is one of the most commonly used design patterns. As the name

suggests, there will be a class that is dedicated just to the generation of objects.

Rather than directly creating an object, we will use the factory class to create objects

for a class. This is done in order to minimize the amount of changes that have to be

made across the project due to a change in the class for which the factory is being

used. Let us look at the following example in DesignPattern-Factory.php to

simplify this:

<?php

class Car{

private $make;

private $model;
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public function construct($make, $model){

$this->make = $make;

$this->model = $model;

}

public function toString(){

return "The make is ".$this->make." and the model is
".$this->model." \n";

}

}

classCarFactory{

public static function create($make, $model){

return new Car($make, $model);

}

}

$car = CarFactory::create("Audi", "Q5");

echo $car;

?>

In this example, we begin by building the Car class that has $make and $model as

private properties. The values for these properties will be assigned upon the object's

instantiation. We are using the toString() magic method to print out the make

and the model of the car object that is being built. After the Car class, we have the

CarFactory class that has the static function that creates and returns the Car object.

The output of the previous code is as follows:

The make is Audi and the model is Q5

The singleton pattern 
The singleton pattern is commonly used while establishing a connection to the

database or while working with a remote service, as they can add significant

overhead that affect the operations of the application. In a singleton pattern, the

instantiation is restricted to a single instance, thereby avoiding overhead of multiple

instances. We will need at least three pieces of information to use the singleton

pattern: the first is a unique name for the class, the second piece would be a private

constructor that would free us from creating multiple objects, and the third being

a static method that would return the instance. Consider the following code in

DesignPattern-Singleton.php:

<?php

class DB{
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private static $singleton;

private function construct(){}

public static getInstance(){

if(self::$singleton){

self::$singleton = new DB();

}

return self::$singleton;

}

}

$db = new DB::getInstance();

?>

In this example, we are using the singleton pattern to restrict object instantiation

by using a private constructor. We are using the static getInstance() method to

instantiate an object to the DB class. As this is a static method, it is bound to the class.

This is not a full-fledged example and this should only be used as
a high-level concept. We will be adding the connection parameters

to this class in Chapter 3, Advanced Programming with PHP, while

working with the MariaDB database.

Error handling 
Error handling is a very important part of the software development life cycle. Errors

can be briefly divided into three categories:

" Syntax errors

" Runtime or external errors

" Logic errors

A syntax error could be caused due to a missing semicolon or a missing closing

brace. A runtime or an external error could be caused due to a missing file that has

been added to our script using require or require_once, a broken file handle, or a

broken database connection. At runtime, if the execution is expecting a specific set of

resources and if they are not provided, we would receive runtime errors.
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Logic errors are caused due to wrong interpretations of requirements or just

faulty code. They are referred to as bugs, and are common part of the software

development life cycle. PHP is shipped with a built-in support for error handling,

and groups these errors into different severity levels. It is a common practice to log

the errors that are generated, and based on the severity of the error, it is also advised

to send notifications as required. PHP's core settings are located in the php.ini file

that is located in the server configurations folder, a constant name is assigned to each

of the severity levels. Let us look at the different levels of errors that are provided by

PHP as shown in the following table:

Constant Description

E_ERROR These are fatal runtime errors and the execution cannot be

recovered from these errors. Until the error is not fixed, this error

will not subside. For example, a script is expecting a connection to

a database that does not exist.

E_WARNING These are non-fatal runtime warnings that do not halt the

execution. For example, a file that has been included via include

or include_once does not exist.

E_PARSE These are fatal errors that occur when a script cannot be parsed

due to a syntax error. For example, the script is missing a

semicolon or an apostrophe.

E_NOTICE These are nonfatal notices that are encountered by the script.

E_DEPRECATED These are nonfatal notices that are provided by PHP towarn

about code that will not be available in future versions.

E_STRICT These are runtime notices that suggest changes that will ensure

the best interoperability and forward compatibility with future

versions of PHP.

E_ALL These are all errors andwarnings supported by PHP.

E_CORE_ERROR These are fatal run-time errors that are generated in the PHP

core engine.

E_COMPILE_
ERROR

These are fatal compile-time errors generatedby the PHP

core engine.
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These are the common types of errors, warnings, and notices thatwe come across

while scripting with PHP. In order to display them during execution, we will have

to update the php.ini file as shown in the following table:

Setting Description Note

error_reporting This setting controls the types of

errors, warnings, and notices that

have been triggered.

E_ALL, ~E_DEPRECATED
and ~E_STRICT are the

recommended settings for

production.

display_errors This setting controls whether or

not to display errors to the screen.

The display_errors

setting should only be turned
on in the development

and testing environments.

This has to be turned off

for staging and production

environments.

log_errors This setting controls whether the

errors are logged or not.

It is recommended to

turn this setting on in all

environments.

report_memleaks This setting helps in tracking the

memory leaks in the application.

This setting will need E_
WARNING to be included in

error reporting.

html_errors This setting displays the error

with a better HTML format

making it easier to read.

It is recommended to

turn this setting on in all

environments.

PHP also contains the trigger_error() function that allows the user to fire a

custom error from a script. There are three levels of custom errors that can be

generated by using the trigger_error() function:

" E_USER_NOTICE

" E_USER_WARNING

" E_USER_ERROR
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Consider the following code in Trigger_error.php:

<?php
$value = 0;

if($value>0){

while($value < 10){
echo $value;

$value++;
}

}
else{

trigger_error("Value is not greater than 0");
}

?>

In this example, we are initializing the $value variable to 0, and are checking to

see if the value is greater than zero. This condition will certainly fail, as this is an

example of a logic error. In our else block, we are using the trigger_error()

method to fire a PHP notice to indicate this logic error.

The output of the previous code is as follows:

PHP Notice: Value is not greater than 0 in
/var/www/chapter4/Trigger_error.php on line 12

Let us look at an alternative for not printing out warnings, notices, and errors.

PHP provides the error suppression operator (@) to hide any warnings, errors, or

notices that will be printed out on the page. This is not a recommended practice and

should only be used to avoid printing them onto the page, as shown in the following

code in error_suppression.php:

<?php
include("fileDoesNotExist");

function add($a, $b){
return $a+$b."\n";

}

echo add(5,4);
?>
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When this script is executed, a PHP warning would be fired as the include function

cannot locate the file; however, as it is just a warning, the execution will continue and

the output will be the value returned by the add function.

The warning generated will be:

PHP Warning: include(fileDoesNotExist): failed to open stream: No
such file or directory in /var/www/chapter4/error_suppression.php on

line 3

PHP Warning: include(): Failed opening 'fileDoesNotExist' for
inclusion (include_path='.:/usr/share/php:/usr/share/pear') in /var/
www/chapter4/error_suppression.php on line 3

The output generated will be:

9

Now let us prepend the suppression operator to the include statement as shown in

the following code in error_suppression.php:

<?php

@include("fileDoesNotExist");

function add($a, $b){

return $a+$b."\n";

}

echo add(5,4);

?>

After we have added the suppression operator, the script executes smoothly and the

warning is not fired onto the output shown as follows:

9
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Summary 
In this chapter, we have gone through the concepts of Object-oriented programming

such as classes and objects, abstraction, encapsulation, inheritance, magicmethods,

polymorphism, interfaces, and abstract classes. We have also covered the basics of

design patterns and error handling.

In the next chapter, we will go over the new features that are part of PHP 5.4 and 5.5;

we will focus on another aspect of error handling, exception handling, and how PHP

5.5 has made exception handling better. Then we will continue to focus on avoiding

errors and exceptions by setting up unit tests for our code.
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(1)What is operating System? Explain the abstract view of the components of a computer

system.

á An operating system (OS) is a collection of software that manages computer hardware

resources and provides various services for computer programs. It acts as an

intermediary between the user of a computer and the computer hardware.

á Os is one kind of system software which is directly interact with hardware device and

end user application program

Figure 1-1. A computer system consists of hardware, system programs, and application

programs.

á The placement of the operating system is shown in Fig. 1-1. At the bottom is the

hardware, which, consists of integrated circuit chips, wires, disks, a key board, a monitor

and similar physical devices.

á On the top of the hardware is the software.(1.system software 2.application software )

á Operating system runs on the hardware and it provides base for the rest of the

software.

á Most computers have two modes of operation: kernel mode and user mode.

á The operating system is the most fundamental piece of software and runs in kernel

mode.

á In this mode it has complete access to all the hardware and can execute any instruction

that the machine is capable of executing

á The rest of the software runs in user mode, in which only a subset of the machine

instructions is available. Here we find the command interpreter (shell), compilers,

editors, and other system programs.

á Finally, above the system programs are the application programs. These programs are

purchased or written by the users to solve their particular problems, such as word

processing, spreadsheets, web browser or music play To hide complexity of hardware.
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Function of operating system

Operating systems perform two basically unrelated functions: providing a clean abstract set

of resources instead of the messy hardware to application programmers and managing

these hardware resources.

(1) Give the view of OS as an extendedmachine (Operating System as an ExtendedMachine)

á The architecture (instruction set, memory, I/O, and bus structure) of most computers at

the machine level language is primitive and awkward to program, especially for input /

output operations.

á The major task is to convert human readable form in to machine level language vice

versa

á Users do not want to be involved in programming of storage devices and such kind of converter.

á Operating System provides a set of basic commands or instructions to perform various

operations such as read, write, modify, save or close.

á Dealing with them is easier than directly dealing with hardware.

á To deal with such complexity, system program is available known as system call the task

of system call is to accepts command from user9s application software and generate

interrupt for the os

á Thus, Operating System hides the complexity of hardware and presents a beautiful

interface to the users.

Figure 1-2. Operating Systems turn ugly hardware into beautiful abstractions.

á Just as the operating system shields (protect from an unpleasant experience) the

System call
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á programmer from the disk hardware and presents a simple file-oriented interface, it

also conceals a lot of unpleasant business concerning interrupts, timers, memory

management, and other low level features.

á In each case, the abstraction offered by the operating system is simpler and easier to

use than that offered by the underlying hardware.

á In this view, the function of the operating system is to present the user with the

equivalent of an extended machine or virtual machine that is easier to work with than

the underlying hardware.

á The operating system provides a variety of services that programs can obtain using

special instructions called system calls.

(2) Give the view of OS as a Resource Manager.

á The concept of an operating system as providing abstractions to application programs is

a top down view.

á Alternatively, bottom up view holds that the OS is there to manage all pieces of a

complex system.

á A computer consists of a set of resources such as processors, memories, timers, disks,

printers and many others.

á The Operating System manages these resources and allocates them to specific

programs.

á As a resource manager, Operating system provides controlled allocation of the

processors, memories, I/O devices among various programs.

á Multiple user programs are running at the same time.

á The processor itself is a resource and the Operating System decides how much

processor time should be given for the execution of a particular user program.

á Operating system also manages memory and I/O devices when multiple users are

working.

á The primary task of OS is to keep the track of which programs are using which

resources, to grant resource requests, to account for usage, and to resolve conflicting

requests from different programs and users.

á An Operating System is a control program. A control program controls the execution of

user programs to prevent errors and improper use of computer.

á Resource management includes multiplexing (sharing) resources in two ways: in time

and in space.
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Timemultiplexing

á When a resource is time multiplexed, different programs or users take turns using it.

First one of them gets to use the resource, then another, and so on the algorithm known

as time multiplexing.

á For example, CPU and printer are time multiplexed resources. OS decides who will use it

and for how long.

Space multiplexing

á The other kind of multiplexing is space multiplexing, instead of the customers taking

turns, each one gets part of the resource the algorithm known as space multiplexing.

á For example, both primary and secondary memories are space multiplexed. OS

allocates them to user programs and keeps the track of it.

(3) Explain different types of tasks done by OS.OR

Write different services provided by operatingsystem.

á Operating system services and facilities can be grouped into following areas:

Program development

á Operating system provides editors and debuggers to assist (help) the programmer

in creating programs.

á Usually these services are in the form of utility programs and not strictly part of

core operating system. They are supplied with operating system and referred as

application program development tools.

Program execution

â A number of tasks need to be performed to execute a program, such as instructions

and data must be loaded into main memory. I/O devices and files must be

initialized.

â The operating system handles these scheduling duties for the user.

Access to I/O devices

â Each I/O devices requires its own set of instruction for operations.

â Operating system provides a uniform interface that hides these details, so the

programmer can access such devices using simple reads and writes.

Memory Management

â Operating System manages memory hierarchy.
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â It keeps the track of which parts of memory are in use and free memory.

â It allocates the memory to programs when they need it.

â It de-allocates the memory when programs finish execution.

Controlled access to file

â In the case of file access, operating system provides a directory hierarchy for easy

access and management of files.

â OS provides various file handling commands using which users can easily read,

write, and modify files.

â In case of system with multiple users, the operating system may provide protection

mechanism to control access to file.

System access

â In case of public systems, the operating system controls access to the system as a

whole.

â The access function must provide protection of resources and data from

unauthorized users.

Error detection and response

â Various types of errors can occur while a computer system is running, which

includes internal and external hardware errors. For example, memory error, device

failure error and software errors as arithmetic overflow.

â In case, operating system must provide a response that clears error condition with

least impact on running applications.

Accounting

â A good operating system collects usage for various resources and monitor

performance parameters.

â On any system, this information is useful in anticipating need for future

enhancements.

Protection & Security

â Operating systems provides various options for protection and security purpose.

â It allows the users to secure files from unwanted usage.

â It protects restricted memory area from unauthorized access.

â Protection involves ensuring that all access to system resources is controlled.
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(4)Types of os

All the operating system consist of similar component and perform similar functions but the

method and procedure for performing these function are different.

Operating system classified in to different categories based on their features

(4.1)Give the features of Batch Operating System.

á Batch operating system is one that processes routine jobs without any interactive user

presents. Such as claim processing in insurance and sales reporting etc.

á To improve utilization, the concept of batch operating system was developed.

á The batch operating system place the users job on a input queue and these jobs are stored as batch

á A batch is sequence of users job

á Jobs with similar needs were batched together and were run through the computer as

a group.

á The primary function of batch processing system is to implement the processing of job

in batch without requiring any intervention of the operator

á It is the task of the batch monitor to execute all jobs at define interval of time

á The batch monitor accept the commands for initialization, processing and termination

of batch it execute the next job in sequence

á The part of the memory occupied by the batch monitor is called system area and the

part occupied by the user is known as user area.

á The scheduling is based on FCFS algorithm

á With the use of this type of operating system, the user no longer has direct access to

machine.

" advance inputs

" cpu+memory=100Batch-

1

" advance inputs

" nic+memory=40Batch-

2

cpu

memory

storage
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á Advantages:

â Move much of the work of the operator to the computer.

â Increase performance since it was possible for job to start as soon as the

previous job finished.

á Disadvantages:

â Large Turnaround time.

â More difficult to debug program.

â Due to lack of protection scheme one batch job can affect pending jobs.

(4.2)Explain the features of Time Sharing System.

á Time Sharing is a logical extension of multiprogramming.

á Multiple jobs are executed simultaneously by switching the CPU back and forth among

them.

á The switching occurs so frequently (speedy) that the users cannot identify the presence

of other users or programs.

á Users can interact with his program while it is running in timesharing mode.

á Processor9s time is shared among multiple users. An interactive or hands on computer

system provides online communication between the user and the system.

á A time shared operating system uses CPU scheduling and multiprogramming to provide

each user with a small portion of a time shared computer. Each user has at least one

separate program in memory.

á A time shared operating system allows many users to share computer simultaneously.

Since each action or command in a time shared system tends to be short, only a little

CPU time is needed for each user.

á The time known as time slice or cpu quantum
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á Advantages :-

â Easy to use

â User friendly

â Quick response time

á Disadvantages:-

â If any problem affects the OS, you may lose all the contents which have stored

already

Unwanted user can use your own system in case if proper security options are not available

(4.3)Explain the features of Multiprogramming Operating System:

á Multiprogramming is technique to execute number of program simuntensiouly by

single cpu

á In multiprogramming number of process in main memory

á The os picks and begin to execute one of the job in main memory

á If any input output happens in process then cpu switch to another job it is called

multiprogramming
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á The os allows multiple jobs to execute multiple job in single cpu

á Advantages

á Cpu is not ideal at any time

á Efficient memory utilization

á Throuput put time is increase

(4.4)Explain the features of Real Time Operating System.

á A real time operating system is used, when there are rigid (strict) time requirements on

the operation of a processor or the flow of data.

á It is often used as a control device in a dedicated application. Systems that control

scientific experiments, medical imaging systems, and industrial control system are real

time systems. These applications also include some home appliance system, weapon

systems, and automobile engine fuel injection systems.

á Real time Operating System has well defined, fixed time constraints. Processing must be

done within defined constraints or the system will fail.

á Since meeting strict deadlines is crucial in real time systems, sometimes an operating is

simply a library linked in with the application programs.

á There are two types of real time operating system,

â Hard real system:

á This system guarantees that critical tasks complete on time.

á Many of these are found in industrial process control, avionics, and military

and similar application areas.

á This goal says that all delays in the system must be restricted.

â Soft real system:

á In soft real-time system, missing an occasional deadline, while not desirable,

is acceptable and does not cause any permanent damage.

á Digital audio or multimedia systems fall in this category.

á An example of real time system is e-Cos.
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Process

(1) What is Process? Give the difference between Process and Program.

Process:

á Process is a program under execution.

á It is an instance of an executing program, including the current values of the pro-

gram counter, registers & variables.

á Process is an abstraction of a running program.

á Process is start when cpu allocate to program

á There are many resources are required to create process such as memory , cpu ,i/o files

á Once a program is in the process there are many operation done on it like delete , suspend

interrupt , create and dead lock.

Process Program

A process is program in execution. A program is set of instructions.

A process is an active/ dynamic entity. A program is a passive/ static entity.

A process has a limited life span. It is

created when execution starts and

terminated as execution is finished.

A program has a longer life span. It is

stored on disk forever.

A process contains various resources

like memory address, disk, printer

etc& as per requirements.

A program is stored on disk in some file.

It does not contain any other resource.

A process contains memory address

which is called address space.

A program requires memory space on

disk to store all instructions.

(2) Explain Process Control Block (PCB).

PCB (Process Control Block):

á To implement the process model, the operating system maintains a table (an array

of structures) called the process table, with one entry per process, these entries

are known as Process Control Block.

á Process table contains the information what the operating system must know to

á manage and control process switching, including the process location and process

attributes.
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á Each process contains some more information other than its address space. This in-

formation is stored in PCB as a collection of various fields. Operating system main-

tains the information to manage process.

á Various fields and information stored in PCB are given as below:

â Process Id: Each process is given Id number at the time of creation.

â Priority : it comes in number lesser number has high priority.

â Process state: The state may be ready, running, and blocked.

â Program counter: The counter indicates the address of the next instruction to

be executed for this process.

â CPU registers: The registers vary in number and type, depending on the com-

puter architecture. They include accumulators, index registers, stack pointers,

and general-purpose registers, plus any condition-code information. Along with

the program counter, this state information must be saved when an interrupt

occurs, to allow the process to be continued correctly afterward.

â CPU-scheduling(event) information: This information includes a process

priority, point- ers to scheduling queues, and any other scheduling parameters.

â Memory-management information: This information may include such infor-

mation as the value of the base and limit registers, the page tables, or the seg-

ment tables, depending on the memory system used by the operating system.

â Accounting information(resource held): This information includes the amount

of CPU and real time used, time limits, account numbers, job or process

numbers, and soon.

â Status information(Pcb pointer): The information includes the list of I/O devices

allocated to this process, a list of open files, and so on.the pcb pointer point to

the next pcb in sequence
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(3)PSTD (Process state transition diagram ):

á PSTD indicate the current nature of the process it display information about the

active process those are scheduled.

á When user is assign program to the system os generate PCB for that job basis on the

policy process are passed in to PSTD with different five state known as process state

transition diagram.

NEW (HOLD) STATE:

á Any process submited to the system it enter in new state job scheduler select the

job basis on the predetrmine policy and send it to ready state.

READY STATE:

á In this state process are ready to get excute , reside in main memory and wait for

theprocessor

RUNNING STATE:

á Process shceduler select the job basis on the algorithem and send it to the

processor there are different types of algorithem as per the os.

WAITING STATE:

á During the execuation of process any input is require then it send to the waiting

state and then ready state.if timer interrupt arise then it directly send to ready

state.

TERMINATED(FINISH) STATE:

á Process shceduler terminate the process. It may be many situation like finish the

process,delete etc.
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(4)What is scheduler? Explain queuing diagram representation of process scheduler with

figure.

Scheduler:

á A program or a part of operating system that arranges jobs or a computer's

operations into an appropriate sequence is called scheduler.

Figure 3-6 A Queuing diagram representation of process scheduler
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á As processes enter the system, they are put into a job queue (batch jobs), which

consists of all processes in the system.

á The processes that are residing in main memory and are ready and waiting to

execute are kept on a list called the ready queue and wait there until it is selected

for execution or dispatched.

á The process therefore may have to wait for the disk. The list of processes waiting for

a particular I/O device is called a device queue. Each device has its own device

queue.

á Once the process is allocated the CPU and is executing, one of several events could

occur:

á The process could issue an I/O request and then be placed in an I/O queue.

á The process could create a new sub process and wait for the sub process's

termination.

á The process could be removed forcibly from the CPU, as a result of an

interrupt, and be put back in the ready queue.

Scheduler

á Schedulers are special system software which handles process scheduling in various

ways.

á Their main task is to select the jobs to be submitted into the system and to decide

which process to run.

á Schedulers are of three types:

1. Long Term Scheduler

2. Short Term Scheduler

3. Medium Term Scheduler

Long Term Scheduler

á It is also called job scheduler.

á Long term scheduler determines which programs are admitted to the system for

processing.

á Job scheduler selects processes from the queue and loads them into memory for

execution.

á Process loads into the memory for CPU scheduling. The primary objective of the job

scheduler is to provide a balanced mix of jobs, such as I/O bound and processor

bound.

á It also controls the degree of multiprogramming.
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á If the degree of multiprogramming is stable, then the average rate of process

creation must be equal to the average departure rate of processes leaving the

system.

á On some systems, the long term scheduler may not be available or minimal.

á Time-sharing operating systems have no long term scheduler.

á When process changes the state from new to ready, then there is use of long term

scheduler.

Short Term Scheduler

á It is also called CPU scheduler.

á Main objective is increasing system performance in accordance with the chosen set

of criteria.

á It is the change of ready state to running state of the process.

á CPU scheduler selects process among the processes that are ready to execute and

allocates CPU to one of them.

á Short term scheduler also known as dispatcher, execute most frequently and makes

the fine grained decision of which process to execute next.

á Short term scheduler is faster than long term scheduler.

Medium Term Scheduler

á Medium term scheduling is part of the swapping.

á It removes the processes from the memory.

á It reduces the degree ofmultiprogramming.

á Running process may become suspended if it makes an I/O request.

á Suspended processes cannot make any progress towards completion.

á In this condition, to remove the process from memory and make space for other

process, the suspended process is moved to the secondary storage.

á This process is called swapping, and the process is said to be swapped out or rolled

out.

á Swapping may be necessary to improve the process mix. e of handling the swapped

out-processes.
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(5)What is scheduling algorithm, Types of algorithm? How it is handled a process?

á Basis on the algorithm which process execute first and which process execute last there are

two types of algorithm.

á Preemptive scheduling algorithm:

á Preemptive Scheduling is a CPU scheduling technique that works by dividing time slots of 

CPU to a given process. The time slot given might be able to complete the whole process or 

might not be able to it.

á Currently running process may be interrupted by os and put into ready state

á Time interrupt is done then context switches is occurs

 In preemptive scheduling algorithm running process may be interrupted by high

priority process with low priority process.

á Non Preemptive scheduling algorithm:

á  in non-preemptive scheduling, any new process has to wait until the running process 

finishes its CPU cycle.

á A non preemptive scheduling it process scheduled request to completion state

 In non 3preemptive scheduling cpu transfer one job to another when first job gets

complete

á The list of pending request never contain preempted request

(5.1)What is interrupt? How it is handled by an OS?

á A software interrupt is caused either by an exceptional condition in the processor it-

self, or a special instruction in the instruction set which causes an interrupt when it

is executed.

á The former is often called a trap or exception and is used for errors or events occur-

ring during program execution that is exceptional enough that they cannot be han--

dled within the program itself.

á Interrupts are a commonly used technique for process switching.

á Two types of interrupts timer interrupt and priority interrupt

á Associated with each I/O device class (e.g., floppy disks, hard disks etc&) there is a

location (often near the bottom of memory) called the interrupt vector.

á It contains the address of the interrupt service procedure.

á Suppose that user process 3 is running when a disk interrupt occurs.

á User process 39s program counter, program status word, and possibly one or more

registers are pushed onto the (current) stack by the interrupt hardware.

á The computer then jumps to the address specified in the disk interrupt vector.

á That is all the hardware does.
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(5.2)What is context switching?

á Switching the CPU to another process requires saving the state of the old process and

loading the saved state for the new process.

á This task is known as a context switch.

á The context of a process is represented in the PCB of a process; it includes the value of

the CPU registers, the process state and memory-management information.

á When a context switch occurs, the kernel saves the context of the old process in its PCB

and loads the saved context of the new process scheduled to run.

á Context-switch time is pure overhead, because the system does no useful work while

switching.

á Its speed varies from machine to machine, depending on the memory speed, the num-

ber of registers that must be copied, and the existence of special instructions.

Figure 2-1. Context Switching
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(5.3)Define following terms:

Race Condition

á Race condition can be defined as situation where two or more processes are reading

or writing some shared data and the final result depends on who runs precisely

when (their relative execution order).

Mutual Exclusion

á It is a way of making sure that if one process is using a shared variable or file; the

other process will be excluded (stopped) from doing the same thing.

Turnaround Time

á Time required to complete execution of process is known as turnaround time.

á Turnaround time = Process finish time 3 Process arrival time.

Throughput

á Number of processes completed per time unit is called throughput.

Critical Section

á The part of program or code of segment of a process where the shared resource is

accessed is called critical section.

Waiting time

á It is total time duration spent by a process waiting in ready queue.

á Waiting time = Turnaround time 3 Actual execution time.

Response Time

It is the time between issuing a command/request and getting output/result
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(11) Explain FCFS, Round Robin, Shortest Job First, Shortest Remaining Job First and Priority

Scheduling algorithms with illustration.

I FCFS (First Come First Serve):

á Selection criteria :

The process that request first is served first. It means that processes are served in the

exact order of their arrival.

á Decision Mode :

Non preemptive: Once a process is selected, it runs until it is blocked for an I/O or

some event, or it is terminated.

á Implementation:

This strategy can be easily implemented by using FIFO queue, FIFO means First In First

Out. When CPU becomes free, a process from the first position in a queue is selected

to run.

á Example :

Consider the following set of four processes. Their arrival time and time required to

complete the execution are given in following table. Consider all time values in

milliseconds.

  

 Process Arrival Time (T0) Time required for completion (&T)
(CPU Burst Time)

  

P0 0 10

P1 1 6

P2 3 2

P3 5 4

   

 á Gantt Chart :

 

0 10 16 18 22

á Initially only process P0 is present and it is allowed to run. But, when P0 completes,

all other processes are present. So, next process P1 from ready queue is selected and

 

P0 P1 P2 P3
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 allowed to run till it completes. This procedure is repeated till all processes completed

their execution.

 á Statistics :

 Process Arrival

Time (T0)

CPU Burst

Time (&T)
Finish Time

(T1)

Turnaround Time

(TAT=T1-T0)

Waiting Time

(WT=TAT-&T)
 

P0 0 10 10 10 0

P1 1 6 16 15 9

P2 3 2 18 15 13

P3 5 4 22 17 13

  

 Average Turnaround Time: (10+15+15+17)/4 = 57/4 = 14.25 ms.  

Average Waiting Time: (0+9+13+13)/4 = 35/4 = 8.75 ms.

  

 á Advantages:

ä Simple, fair, no starvation.

ä Easy to understand, easy to implement.

á Disadvantages :

ä Not efficient. Average waiting time is too high.

ä Convoy effect is possible. All small I/O bound processes wait for one big CPU

bound process to acquire CPU.

ä CPU utilization may be less efficient especially when a CPU bound process is

running with many I/O bound processes.

  

II Shortest Job First (SJF):

á Selection Criteria :

The process, that requires shortest time to complete execution, is served first.

á Decision Mode :

Non preemptive: Once a process is selected, it runs until either it is blocked for an I/O

or some event, or it is terminated.

á Implementation :
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 This strategy can be implemented by using sorted FIFO queue. All processes in a

queue are sorted in ascending order based on their required CPU bursts. When CPU

becomes free, a process from the first position in a queue is selected to run.

á Example :

Consider the following set of four processes. Their arrival time and time required to

complete the execution are given in following table. Consider all time values in

milliseconds.

  

 Process Arrival Time

(T0)

Time required for completion (&T)
(CPU Burst Time)

 

P0 0 10

P1 1 6

P2 3 2

P3 5 4

  

 á Gantt Chart :

 

0 10 12 16 22

 á Initially only process P0 is present and it is allowed to run. But, when P0 completes,

all other processes are present. So, process with shortest CPU burst P2 is selected and

allowed to run till it completes. Whenever more than one process is available, such

type of decision is taken. This procedure us repeated till all process complete their

execution.

  

 á Statistics :

 Process Arrival Time

(T0)

CPU Burst

Time (&T)
Finish Time

(T1)

Turnaround Time

(TAT=T1-T0)

Waiting Time

(Wt=TAT-&T)
 

P0 0 10 10 10 0

P1 1 6 22 21 15

P2 3 2 12 9 7

P0 P2 P3 P1
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 P3 5 4 16 11 7  

 

 Average Turnaround Time: (10+21+9+11)/4 = 51/4 = 12.75 ms.  

Average Waiting Time: (0+15+7+7) / 4 = 29 / 4 = 7.25 ms.

 á Advantages:

ä Less waiting time.

ä Good response for short processes.

á Disadvantages :

ä It is difficult to estimate time required to complete execution.

ä Starvation is possible for long process. Long process may wait forever.

  

III Shortest Remaining Time Next (SRTN):

á Selection criteria :

The process, whose remaining run time is shortest, is served first. This is a preemptive

version of SJF scheduling.

á Decision Mode:

Preemptive: When a new process arrives, its total time is compared to the current

process remaining run time. If the new job needs less time to finish than the current

process, the current process is suspended and the new job is started.

á Implementation :

This strategy can also be implemented by using sorted FIFO queue. All processes in a

queue are sorted in ascending order on their remaining run time. When CPU becomes

free, a process from the first position in a queue is selected to run.

á Example :

Consider the following set of four processes. Their arrival time and time required to

complete the execution are given in following table. Consider all time values in

milliseconds.

 Process Arrival Time (T0) Time required for completion (&T)
(CPU Burst Time)

 

P0 0 10

P1 1 6
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 P2 3 2  

P3 5 4

  á Gantt Chart :

 
 
 

0

 
 
 
 

1

 
 
 
 

3

 
 
 
 

5

 
 
 
 

9

 
 
 
 

13

  
 
 
 

22

 

 á Initially only process P0 is present and it is allowed to run. But, when P1 comes, it has shortest

remaining run time. So, P0 is preempted and P1 is allowed to run. Whenever new process

comes or current process blocks, such type of decision is taken. This procedure is repeated

till all processes complete their execution.

  

 á Statistics :

 Process Arrival time

(T0)

Completion

Time (&T)
Finish Time

(T1)

Turnaround Time

(TAT=T1-T0)

Waiting Time

(WT=TAT-&T)
 

P0 0 10 22 22 12

P1 1 6 9 8 2

P2 3 2 5 2 0

P3 5 4 13 8 4

 

 Average Turnaround Time: (22+8+2+8) / 4 = 40/4 = 10 ms.  

Average Waiting Time: (12+2+0+4)/4 = 18 / 4 = 4.5 ms.

 

 á Advantages :

ä Less waiting time.

ä Quite good response for short processes.

á Disadvantages :

ä Again it is difficult to estimate remaining time necessary to completeexecution.

ä Starvation is possible for long process. Long process may wait forever.

ä Context switch overhead is there.

  

P0 P1 P2 P1 P3 P0
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IV Round Robin:

á Selection Criteria:

á Each selected process is assigned a time interval, called time quantum or time slice.

Process is allowed to run only for this time interval. Here, two things are possible:

First, Process is either blocked or terminated before the quantum has elapsed. In this

case the CPU switching is done and another process is scheduled to run. Second,

Process needs CPU burst longer than time quantum. In this case, process is running

at the end of the time quantum. Now, it will be preempted and moved to the end of

the queue. CPU will be allocated to another process. Here, length of time quantum is

critical to determine.

á Decision Mode:

Preemptive:

á Implementation :

This strategy can be implemented by using circular FIFO queue. If any process comes,

or process releases CPU, or process is preempted. It is moved to the end of the queue.

When CPU becomes free, a process from the first position in a queue is selected to

run.

 á Example :

Consider the following set of four processes. Their arrival time and time required to

complete the execution are given in the following table. All time values are in

milliseconds. Consider that time quantum is of 4 ms, and context switch overhead is

of 1 ms.

  

 Process Arrival Time (T0) Time required for completion (&T)  

P0 0 10

P1 1 6

P2 3 2

P3 5 4

  

 á Gantt Chart :

 P0  P1  P2  P0  P3  P1  P0  
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 0 4 5 9 10 12 13 17 18 22 23 25 26 28

á At 4ms, process P0 completes its time quantum. So it preempted and another process

P1 is allowed to run. At 12 ms, process P2 voluntarily releases CPU, and another

process is selected to run. 1 ms is wasted on each context switch as overhead. This

procedure is repeated till all process completes their execution.

  

 á Statistics:

 Process Arrival time

(T0)

Completion

Time (&T)
Finish Time

(T1)

Turnaround Time

(TAT=T1-T0)

Waiting Time

(WT=TAT-&T)
 

P0 0 10 28 28 18

P1 1 6 25 24 18

P2 3 2 12 9 7

P3 5 4 22 17 13

  

 Average Turnaround Time: (28+24+9+17)/4 = 78 / 4 = 19.5 ms  

Average Waiting Time: (18+18+7+13)/4 = 56 / 4 = 14 ms

  

 á Advantages:

ä One of the oldest, simplest, fairest and most widely used algorithms.

á Disadvantages:

ä Context switch overhead is there.

ä Determination of time quantum is too critical. If it is too short, it causes frequent context

switches and lowers CPU efficiency. If it is too long, it causes poor response for short

interactive process.

  

V Non Preemptive Priority Scheduling:

á Selection criteria :

The process, that has highest priority, is served first.

á Decision Mode:

Non Preemptive: Once a process is selected, it runs until it blocks for an I/O or some

event, or it terminates.
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 á Implementation :

This strategy can be implemented by using sorted FIFO queue. All processes in a

queue are sorted based on their priority with highest priority process at front end.

When CPU becomes free, a process from the first position in a queue is selected to

run.

á Example :

Consider the following set of four processes. Their arrival time, total time required

completing the execution and priorities are given in following table. Consider all time

values in millisecond and small values for priority means higher priority of a process.

 Process Arrival Time (T0) Time required for completion ( &T) Priority  

P0 0 10 5

P1 1 6 4

P2 3 2 2

P3 5 4 0

Here, process priorities are in this order: P3 > P2 > P1 > P0.

 á Gantt Chart :

 
 
 

0 10 14 16 22

á Initially only process P0 is present and it is allowed to run. But, when P0 completes, all other

processes are present. So, process with highest priority P3 is selected and allowed to run till

it completes. This procedure is repeated till all processes complete their execution.

 á Statistics :

 Process Arrival time

(T0)

Completion

Time (&T)
Finish Time

(T1)

Turnaround Time

(TAT=T1-T0)

Waiting Time

(TAT-&T)
 

P0 0 10 10 10 0

P1 1 6 22 21 15

P2 3 2 16 13 11

P3 5 4 14 9 5

  

 Average Turnaround Time: (10+21+13+9) / 4 = 53 / 4 = 13.25 ms  

P0 P3 P2 P1
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 Average Waiting Time: (0+15+11+5) / 4 = 31 / 4 = 7.75 ms  

 á Advantages:

ä Priority is considered. Critical processes can get even better response time.

á Disadvantages:

ä Starvation is possible for low priority processes. It can be overcome by using

technique called 8Aging9.

ä Aging: gradually increases the priority of processes that wait in the system for a

long time.

  

 Preemptive Priority Scheduling:

á Selection criteria :

The process, that has highest priority, is served first.

á Decision Mode:

Preemptive: When a new process arrives, its priority is compared with current

process priority. If the new job has higher priority than the current, the current

process is suspended and new job is started.

á Implementation :

This strategy can be implemented by using sorted FIFO queue. All processes in a

queue are sorted based on priority with highest priority process at front end. When

CPU becomes free, a process from the first position in a queue is selected to run.

á Example :

Consider the following set of four processes. Their arrival time, time required

completing the execution and priorities are given in following table. Consider all time

values inmilliseconds and small value of prioritymeans higher priority of the process.

  

  Process Arrival Time (T0) Time required for completion ( &T) Priority  

P0 0 10 5

P1 1 6 4

P2 3 2 2

P3 5 4 0

 
Here process priorities are in this order: P3>P2>P1>P0



Process Scheduling

Haresh Khachariya ,Dept:CS&IT |3 Operating System (2020-21)

 
  

 á Gantt chart:

 

0 1 3 5 9 13 22

á Initially only process P0 is present and it is allowed to run. But when P1 comes, it has higher

priority. So, P0 is preempted andP1 is allowed to run. This process is repeated till all processes

complete their execution.

  

 á Statistics:

 Process Arrival time

(T0)

Completion

Time (&T)
Finish Time

(T1)

Turnaround Time

(TAT=T1-T0)

Waiting Time

(TAT-&T)
 

P0 0 10 22 22 12

P1 1 6 13 12 6

P2 3 2 5 2 0

P3 5 4 9 4 0

  

 Average Turnaround Time: (22+12+2+4) / 4 = 40 / 4 = 10 ms  

Average Waiting Time: (12+6+0+0) / 4 = 18 / 4 = 4.5 ms

  

 á Advantages:

ä Priority is considered. Critical processes can get even better response time.

á Disadvantages:

ä Starvation is possible for low priority processes. It can be overcome by using

technique called 8Aging9.

ä Aging: gradually increases the priority of processes that wait in the system for a

long time.

ä Context switch overhead is there.

  

P0 P1 P2 P3 P1 P0



Process Scheduling

Haresh Khachariya ,Dept:CS&IT |3 Operating System (2020-21)

 

(2) Five batch jobs A to E arrive at same time. They have estimated running times 10,6,2,4 and 8

minutes. Their priorities are 3,5,2,1 and 4 respectively with 5 being highest priority. For each

of the following algorithm determinemean process turnaround time. Ignore process swapping

overhead.

Round Robin, Priority Scheduling, FCFS, SJF.

  

 Process Running Time

Time required for completion ( &T)
Priority  

A 10 3

B 6 5

C 2 2

D 4 1

E 8 4

  

 First Come First Served:

 
 

 
0 10 16 18 22 30

 Process Arrival time

(T0)

Completion

Time (&T)
Finish Time

(T1)

Turnaround Time

(TAT=T1-T0)

Waiting Time

(TAT-&T)
 

A 0 10 10 10 0

B 0 6 16 16 10

C 0 2 18 18 16

D 0 4 22 22 18

E 0 8 30 30 22

  

 Average Turnaround Time: (10+16+18+22+30) / 5 = 96 / 5 = 19.2 ms  

Average Waiting Time: (0+10+16+18+22) / 5 = 56 / 5 = 13.2 ms

 

A B C D E
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 Shortest Job First:  

 
 
 

0

  
 
 
 

2

  
 
 
 

6

   
 
 
 

12

   
 
 
 

20

  
 
 
 

30

 Process Arrival

time (T0)

Completion

Time (&T)
Finish Time

(T1)

Turnaround Time

(TAT=T1-T0)

Waiting Time

(TAT-&T)
 

A 0 10 30 30 20

B 0 6 12 12 6

C 0 2 2 2 0

D 0 4 6 6 2

E 0 8 20 20 12

  

 Average Turnaround Time: (30+12+2+6+20) / 5 = 70 / 5 = 14 ms  

Average Waiting Time: (20+6+0+2+12) / 5 = 40 / 5 = 8 ms

  

 Priority:  
 
 
 

0

 
 
 
 

6

   
 
 
 

14

    
 
 
 

24

 
 
 
 

26

 
 
 
 

30

   

  

  Process Arrival

time (T0)

Completion

Time (&T)
Finish Time

(T1)

Turnaround Time

(TAT=T1-T0)

Waiting Time

(TAT-&T)
 

A 0 10 24 24 14

B 0 6 6 6 0

C 0 2 26 26 24

D 0 4 30 30 26

E 0 8 14 14 6

 

 Average Turnaround Time: (24+6+26+30+14) / 5 = 100 / 5 = 20 ms  

C D B E A

B E A C D
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 Average Waiting Time: (14+0+24+26+6) / 5 = 70 / 5 = 14 ms  

  

 Round Robin:

Time slice OR Quantum time=

 

 
0 2 4 6 8 10 12

 

2min.

 

 
14

 
 
 
 

 
16

 
 
 
 

 
18 20 22

 
 
 
 

 
24

 
 
 
 

 
26

 
 
 
 

 
28

 
 
 
 

 
30

  Process Arrival time

(T0)

Completion

Time (&T)
Finish Time

(T1)

Turnaround Time

(TAT=T1-T0)

Waiting Time

(TAT-&T)
 

A 0 10 30 30 20

B 0 6 22 22 16

C 0 2 6 6 4

D 0 4 16 16 12

E 0 8 28 28 20

 

 Average Turnaround Time: (30+22+6+16+28) / 5 = 102 / 5 = 20.4 ms  

Average Waiting Time: (20+16+4+12+20) / 5 = 72 / 5 = 14.4 ms

  

(3) Suppose that the following processes arrive for the execution at the times indicated. Each

process will run the listed amount of time. Assume preemptive scheduling.

Process Arrival Time (ms) Burst Time (ms)

P1 0.0 8

P2 0.4 4

P3 1.0 1

What is the turnaround time for these processes with Shortest Job First scheduling algorithm?

A B C D E A B D E A B E A E A
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Assume arrival order is: P1, P2, P3, P4, P5 all at time 0 and a smaller priority number implies a

higher priority. Draw the Gantt charts illustrating the execution of these processes using

preemptive priority scheduling.

Consider the following set of processes with length of CPU burst time given in milliseconds.(4)

 
 

 
Process Burst Time Priority

P1 10 3

P2 1 1

P3 2 3

P4 1 4

P5 5 2
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Memory management

(1) Compare multiprogramming with fixed partition & multiprogramming with

variable partition with diagram. OR

Explain swapping in memory management.

Swapping

á In practice total amount of memory needed by all the processes is often much more

than the available memory.

á Swapping is used to deal with memory overhead.

á Swapping consists of bringing in each process in its entirety, running it for a while,

then putting it back on the disk.

á The event of copying process from hard disk to main memory is called as Swapped-

in.

á The event of copying process from main memory to hard disk is called as Swapped-

out.

á When swapping creates multiple holes in memory, it is possible to combine them all

into one big one by moving all the processes downward as far as possible. This

technique is called asmemory compaction.

á Two ways to implement Swapping System

â Multiprogramming with Fixed partitions.

â Multiprogramming with dynamic partitions.

Multiprogramming with Fixed partitions

á This method allows multiple processes to execute simultaneously.

á Here memory is divided into fixed sized partitions. Size can be equal or unequal for

different partitions.

á Generally unequal partitions are used for better utilizations.

á Each partition can accommodate exactly one process, means only single process can

be placed in one partition.

á The partition boundaries are not movable.

á Whenever any program needs to be loaded in memory, a free partition big enough

to hold the program is found. This partition will be allocated to that program or

process.

á If there is no free partition available of required size, then the process needs to

wait. Such process will be put in a queue.

á There are two ways to maintain queue

â Using multiple Input Queues.

â Using single Input Queue.
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á The disadvantage of sorting the incoming jobs into separate queues becomes

apparent when the queue for a large partition is empty but the queue for a small

partition is full, as is the case for partitions 1 and 3 in Fig. 5-1(a).

á Here small jobs have to wait to get into memory, even though plenty of memory is

free. An alternative organization is to maintain a single queue as in Fig. 5-1(b).

Whenever a partition becomes free, the job closest to the front of the queue that

fits in it could be loaded into the empty partition and run.

Figure 5-1. (a) Fixedmemory partitions with separate input queues for each partition.

(b) Fixedmemory partitions with a single input queue.

Multiprogramming with dynamic partitions

á This method also allows multiple processes to execute simultaneously.

á Here, memory is shared among operating system and various simultaneously

running processes.

á Memory is not divided into any fixed partitions. Also the number of partitions is not

fixed. Process is allocated exactly as much memory as it requires.

á Initially, the entire available memory is treated as a single free partition.

á Whenever any process enters in a system, a chunk of free memory big enough to fit

the process is found and allocated. The remaining unoccupied space is treated as

another free partition.

á If enough free memory is not available to fit the process, process needs to wait until

required memory becomes available.

Partition - 4

Partition - 3

Multiple

Input

Queues

Partition - 2

Partition - 1

Operating

System

Partition - 4
Single

Input

Queue

Partition - 3

Partition - 2

Partition - 1
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á Whenever any process gets terminate, it releases the space occupied. If the

released free space is contiguous to another free partition, both the free partitions

are merged together in to single free partition.

á Better utilization of memory than fixed sized size partition.

á This method suffers from External fragmentation.

Figure 5-2. Memory allocation changes as processes come into memory and leave it.

The shaded regions are unusedmemory.

(2) Explain memory management with Linked list and Bit maps.

á When memory is assigned dynamically, the operating system must manage it.

á In general there are two ways to keep track of memory usage.

â Memory Management with Bitmap.

â Memory Management with Linked List.

Memory Management with Bitmap

á With bitmap, memory is divided into allocation units.

á Corresponding to each allocation unit there is a bit in a bitmap.

á Bit is 0 if the unit is free.

á Bit is 1 if unit is occupied.

á The size of allocation unit is an important design issue, the smaller the size, the

larger the bitmap.

á The main problem is that when it has been decided to bring a k unit process, the

memory manager must search the bitmap to find a run of k consecutive 0 bits in the
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map.

á Searching a bitmap for a run of a given length is a slow operation.

á Figure 5-3 shows part of memory and the corresponding bitmap.

Memory Management with Linked List

á Another way to keep track of memory is to maintain a linked list of allocated and

free memory segments, where segment either contains a process or is an empty

hole between two processes.

á The memory of Fig. 5-3(a) is represented in Fig. 5-3(c) as a linked list of segments.

á Each entry in the list specifies a hole (H) or process (P), the address at which it starts

the length and a pointer to the next entry.

Figure 5-3. (a) A part of memory with five processes and three holes. The tick marks

show the memory allocation units. The shaded regions (0 in the bitmap) are free. (b)

The corresponding bitmap. (c) The same information as a list.

á The segment list is kept sorted by address. Sorting this way has the advantage that

when a process terminates or is swapped out, updating the list is straightforward.

á A terminating process normally has two neighbors (except when it is at the very top

or bottom of memory).

á These may be either processes or holes, leading to the four combinations of Fig. 5-4.

In Fig. 5-4(a) updating the list requires replacing a P by an H. In Fig. 5-4(b) and Fig. 5-

4(c) two entries are merged into one, and the list becomes one entry shorter.

á In Fig. 5-4(d), three entries are merged and two items are removed from the list.
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Figure 5-4. Four neighbor combinations for the terminating process X.

(3) Given memory partition of 100K, 500K, 200K, 300K, and 600K in order, how would

each of the First-fit, Next fit, Best-fit and Worst-fit algorithms place the processes of

212K, 417K, 112K and 426K in order? Which algorithm makes the most efficient

use of memory? Show the diagram of memory status in each case.

Given memory Partition is as shown below.

100k 500k 200k 300k 600k

     

First Fit:

á Search Starts from the starting location of the memory.

á First available hole that is large enough to hold the process is selected for allocation.

á The hole is then broken up into two pieces, one for process and another for unused

memory.

á Search time is smaller here.

á Memory loss is higher, as very large hole may be selected for small process.

á Here process of size 426k will not get any partition for allocation.

100k 176k 200k 300k 183k

 212k 112k   417k

Next Fit:
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á Next fit is minor variation of first fit algorithm.

á It works in the same way as first fit, except that it keeps the track of where it is

whenever it finds a suitable hole.

á The next time when it is called to find a hole, it starts searching the list from the

place where it left off last time.

á Search time is smaller here.

á Here process of size 426k will not get any partition for allocation.

100k 288k 200k 300k 71k

 212k   417k 112k

Best Fit

á Entire memory is searched here.

á The smallest hole, which is large enough to hold the process, is selected for

allocation.

á Search time is high, as it searches entire memory.

á Memory loss is less. More sensitive to external fragmentation, as it leaves tiny holes

into which no process can fit.

100k 500k 200k 300k 600k

 417k 112k 212k 426k

Worst Fit

á Entire memory is searched here also. The largest hole, which is largest enough to

hold the process, is selected for allocation.

á This algorithm can be used only with dynamic partitioning.

á Here process of size 426k will not get any partition for allocation.

100k 500k 200k 300k 276k

 417k   212k 112k

Best fit algorithm gives the efficient allocation of memory.

(4) What is Virtual Memory? Explain.
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á The basic idea behind virtual memory is that each program has its own address

space, which is broken up into pages.

á Each page is a contiguous range of addresses.

á These pages are mapped onto the physical memory but, to run the program, all

pages are not required to be present in the physical memory.

á The operating system keeps those parts of the program currently in use in main

memory, and the rest on the disk.

á Virtual memory works fine in a multiprogramming system, with bits and pieces of

many programs in memory at once.

á While a program is waiting for part of itself to be brought in, it is waiting for I/O and

cannot run, so the CPU can be given to another process.

á In a system using virtual memory, the physical memory is divided into page frames

and the virtual address space is divided in into equally-sized partitions calledpages.

(5) What is paging? Explain the conversion of virtual address in paging with example.

Paging

á The program generated address is called as Virtual Addresses and form the Virtual

Address Space.

á Most virtual memory systems use a technique called paging.

á Virtual address space is divided into fixed-size partitions called pages.

á The corresponding units in the physical memory are called as page frames.

á The pages and page frames are always of the same size.

á Size of Virtual Address Space is greater than that of Main memory, so instead of

loading entire address space in to memory to run the process, MMU copies only

required pages into main memory.

á In order to keep the track of pages and page frames, OS maintains a data structure

called page table.

The conversion of virtual address to physical address

á When virtual memory is used, the virtual address is presented to an MMU (Memory

Management Unit) that maps the virtual addresses onto the physical memory

addresses.

á A very simple example of how this mapping works is shown in Fig. 5-6.

á In this example, we have a computer generated 16-bit addresses, from 0 up to 64K.

These are the virtual addresses.
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á However, only 32 KB of physical memory is available, so although 64-KB programs

can be written, they cannot be loaded in to memory in their entirety and run.

á A complete copy of a program9s core image, up to 64 KB, must be present on the

disk. Only required pages are loaded in the physical memory.

Figure 5-5. The relation between virtual addresses and physical memory addresses is

given by the page table.

á With 64 KB of virtual address space and 32 KB of physical memory, we get 16 virtual

pages and 8 page frames.

á Transfers between RAM and disk are always in units of a page.

á The virtual address is split into a virtual page number (high order bits) and an offset

(low-order bits).

á With a 16-bit address and a 4 - KB page size, the upper 4 bits could specify one of

the 16 virtual pages and the lower 12 bits would then specify the byte offset (0 to

4095) within the selected page.

á The virtual page number is used as an index into the Page table.

á If the present/absent bit is 0, it is page-fault; a trap to the operating system is

caused to bring required page into main memory.

á If the present/absent bit is 1, required page is there with main memory and page
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frame number found in the page table is copied to the higher order bit of the output

register along with the offset.

á Together Page frame number and offset creates physical address.

Physical Address = Page frame Number + offset of virtual address.

Figure 5-6. The internal operation of the MMUwith 16 4-KB pages.

(6) Explain page table in brief. OR

Explain Structure of Page Table.

Page Table

á Page table is a data structure which translates virtual address into equivalent

physical address.

á The virtual page number is used as an index into the Page table to find the entry for

that virtual page and from the Page table physical page frame number is found.

á Thus the purpose of page table is to map virtual pages onto page frames.

á Typical fields of page table are Page frame number, Present / absent bit, Protection
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bits, Modified field, Referenced field, Cashing disabled field etc&

Figure 5-7. A typical page table entry

á Different fields of typical page table are as below

á Page frame Number: This field shows the corresponding physical page frame

number for a particular virtual page.

á Present/Absent bit: If this bit is 1, the entry is valid and can be used, if it is 0 the

virtual page to which the entry belongs is not currently in memory. Accessing

page table entry with this bit set to 0 causes a page fault.

á The Protection bits: This tells what kind of access is permitted. In the simplest

form, this field contains 1 bit, with 0 for read/write and 1 for read only.

á Modified bit: When a page is written to, the hardware sets the modified bit. If

the page in memory has been modified, it must be written back to disk. This bit

is also called as dirty bit as it reflects the page9s state.

á Referenced bit: A references bit is set whenever a page is referenced, either for

reading or writing. Its value helps operating system in page replacement

algorithm.

á Cashing Disabled bit: This feature is important for pages that maps onto device

registers rather than memory. With this bit cashing can be turned off.

(7) Explain Following Terms.

Demand Paging

á In paging system, processes are started up with none of their pages in memory.

á When CPU tries to fetch the first instruction, it gets page fault, other page faults for

global variables and stack usually follow quickly.

á After a while, the process has most of the pages it needs in main memory and it has

few page faults.
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á This strategy is called demand paging because pages are loaded only on demand,

not in advance.

Working Set

á The set of pages that a process is currently using is known as working set.

Thrashing

á A program causing page faults every few instructions is said to be thrashing.

Pre-paging

á Many paging systems try to keep track of each process8working set and make sure

that it is in memory before letting the process run.

á Loading pages before allowing processes to run is called pre-paging.

(8) Explain the various page replacement strategies.

Various page replacement strategies are explained below.

Optimal Page Replacement Algorithm

á The moment a page fault occurs, some set of pages will be in the memory.

á One of these pages will be referenced on the very next instruction.

á Other pages may not be referenced until 10, 100, or perhaps 1000 instructions later.

á Each page can be labeled with the number of instructions that will be executed

before that page is first referenced.

á The optimal page algorithm simply says that the page with the highest label should

be removed.

á The only problem with this algorithm is that it is unrealizable.

á At the time of the page fault, the operating system has no way of knowing when

each of the pages will be referenced next.

FIFO Page replacement Algorithm

á The first in first out page replacement algorithm is the simplest page replacement

algorithm.

á The operating system maintains a list of all pages currently in memory, with the

most recently arrived page at the tail and least recent at the head.

á On a page fault, the page at head is removed and the new page is added to the tail.

á When a page replacement is required the oldest page in memory needs to be

replaced.

á The performance of the FIFO algorithm is not always good because it may happen
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that the page which is the oldest is frequently referred byOS.

á Hence removing the oldest page may create page fault again.

The Second Chance Page Replacement Algorithm

á A simple modification to FIFO that avoids the problem of throwing out a heavily

used page is to inspect the R bit of the oldest page.

á If it is 0, the page is both old and unused, so it is replaced immediately. If the R bit is

1, the bit is cleared, the page is put onto the end of the list of pages, and its load

time is updated as though it had just arrived in memory. Then the searchcontinues.

á The operation of this algorithm is called second chance.

á What second chance is doing is looking for an old page that has not been referenced

in the previous clock interval. If all the pages have been referenced, second chance

degenerates into pure FIFO.

Figure 5-8. Operation of second chance. (a) Pages sorted in FIFO order. (b) Page list if a

page fault occurs at time 20 and A has its R bit set. The numbers above the pages are

their loading times.

The Clock Page Replacement Algorithm

á Although second chance is a reasonable algorithm, it is unnecessarily inefficient

because it is constantly moving pages around on its list.

á A better approach is to keep all the page frames on a circular list in the form of a

clock, as shown in Fig. 5-9.

á A hand points to the oldest page.

á When a page fault occurs, the page being pointed to by the hand is inspected.
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Figure 5-9. The clock page replacement algorithm.

á If its R bit is 0, the page is evicted, the new page is inserted into the clock in its

place, and the hand is advanced one position. If R is 1, it is cleared and the hand is

advanced to the next page.

á This process is repeated until a page is found with R = 0. Not surprisingly, this

algorithm is called clock.

á It differs from second chance only in the implementation.

LRU (Least Recently Used) Page Replacement Algorithm

á A good approximation to the optimal algorithm is based on the observation that

pages that have been heavily used in last few instructions will probably be heavily

used again in next few instructions.

á When page fault occurs, throw out the page that has been used for the longest

time. This strategy is called LRU (Least Recently Used) paging.

á To fully implement LRU, it is necessary to maintain a linked list of all pages in

memory, with the most recently used page at the front and the least recently used

page at the rear.

á The list must be updated on every memory reference.

á Finding a page in the list, deleting it, and then moving it to the front is a very time

consuming operations.

á There are other ways to implement LRU with special hardware.

á For a machine with n page frames, the LRU hardware can maintain a matrix of n ï n

bits, initially all zero.
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á Whenever page frame k is referenced, the hardware first sets all the bits of row k to

1, and then sets all the bits of column k to 0.

á At any instant, the row whose binary value is lowest is the least recently used; the

row whose value is next lowest is next least recently used, and so forth.

á The workings of this algorithm are given in Fig. 5-11 for four page frames and page

references in the order 0 1 2 3 2 1 0 3 2 3.

á After page 0 is referenced, we have the situation of Fig. 5-11(a).

á After page 1 is reference, we have the situation of Fig. 5-11(b), and so forth.

á As shown in Fig. 5-11(j), if page fault occurs at that moment, the page from the page

frame 1 with lowest binary value will be replaced.

Figure 5-11. LRU using amatrix when pages are referenced in the order 0, 1, 2, 3, 2, 1,

0, 3, 2, 3.

NRU (Not Recently Used)

á NRU makes approximation to replace the page based on R and M bits.

á When a process is started up, both page bits for all pages are set to 0 by operating

system.

á Periodically, the R bit is cleared, to distinguish pages that have not been referenced

recently from those that have been.
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á When page fault occurs, the operating system inspects all the pages and divide

them into 4 categories based on current values of their R and M bits

â Case 0 : not referenced, not modified

â Case 1 : not referenced, modified

â Case 2 : referenced, not modified

â Case 3 : referenced, modified

á The NRU (Not Recently Used) algorithm removes a page at random from the lowest

numbered nonempty class.

á In given example,

â Page-0 is of class-2 (referenced, notmodified)

â Page-1 is of class-1 (not referenced,modified)

â Page-2 is of class-0 ( not referenced, not modified)

â Page-3 is of class-3 (referenced, modified)

So lowest class page-2 needs to be replaced by NRU.

(9) Compare optimal, LRU and FIFO page replacement algorithms with illustration.

OR

For the Page Reference String: 7, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3, 2, 1, 2, 0, 1, 7, 0, 1

Calculate the Page Faults applying (i) Optimal (ii) LRU and (iii) FIFO, Page

Replacement Algorithms for a Memory with three frames.

Optimal Page Replacement Algorithm

á The moment a page fault occurs, some set of pages will be in the memory.

á One of these pages will be referenced on the very next instruction (the page

containing that instruction).

á Other pages may not be referenced until 10, 100, or perhaps 1000 instructions later.

Each page can be labeled with the number of instructions that will be executed

before that page is first referenced.

á The optimal page algorithm simply says that the page with the highest label should

be removed.

á If one page will not be used for 8 million instructions and another page will not be

used for 6 million instructions, removing the former pushes the page fault that will

fetch it back as far into the future as possible.

á The only problem with this algorithm is that it is unrealizable.

á At the time of the page fault, the operating system has no way of knowing when

each of the pages will be referenced next.
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FIFO Page replacement Algorithm

á The first in first out page replacement algorithm is the simplest page replacement

algorithm.

á The operating system maintains a list of all pages currently in memory, with the

most recent arrived page at the tail and least recent at the head.

á On a page fault, the page at head is removed and the new page is added to the tail.

á When a page replacement is required the oldest page in memory needs to be

replaced.

á The performance of the FIFO algorithm is not always good because it may happen

that the page which is the oldest is frequently referred by OS.

á Hence removing the oldest page may create page fault again.

Page

Requests

7 0 1 2 0 3 0 4 2 3 0 3 2 1 2 0 1 7 0 1

Frame 1 7 7 7 2 2 2 2 4 4 4 0 0 0 0 0 0 0 7 7 7

Frame 2  0 0 0 0 3 3 3 2 2 2 2 2 1 1 1 1 1 0 0

Frame 3   1 1 1 1 0 0 0 3 3 3 3 3 2 2 2 2 2 1

Page Faults

(15)

F F F F  F F F F F F   F F   F F F

LRU (Least Recently Used) Page Replacement Algorithm

á A good approximation to the optimal algorithm is based on the observation that

pages that have been heavily used in last few instructions will probably be heavily

used again in next few instructions.

á When page fault occurs, throw out the page that has been used for the longest

time. This strategy is called LRU (Least Recently Used) paging.

Page

Requests

7 0 1 2 0 3 0 4 2 3 0 3 2 1 2 0 1 7 0 1

Frame 1 7 7 7 2 2 2 2 4 4 4 0 0 0 1 1 1 1 1 1 1

Frame 2  0 0 0 0 0 0 0 0 3 3 3 3 3 3 0 0 0 0 0

Frame 3   1 1 1 3 3 3 2 2 2 2 2 2 2 2 2 7 7 7

Page Faults

(12)

F F F F  F  F F F F   F  F  F   

(10) A computer has four page frames. The time of loading, time of last access and the
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R and M bit for each page given below. Which page NRU, FIFO, LRU will replace.

Page Loaded Last Ref. R M

0 126 280 1 0

1 230 265 0 1

2 140 270 0 0

3 110 285 1 1

FIFO

á Page which is arrived first needs to be removed first, so here Page 3 3 having

minimum loading time so as per FIFO page-3 needs to replace.

LRU (Least Recently Used)

á When page fault occurs, throw out the page that has been used for the longest

time.

á Page page-1 is not used for the long time from all four, so LRU suggest replacing

page-1.

NRU (Not Recently Used)

á NRU make approximation to replace based on R and M bits.

á When a process is started up, both page bits for all pages are set to 0 by operating

system.

á Periodically, the R bit is cleared, to distinguish pages that have not been referenced

recently from those that have been

á When page fault occurs, the operating system inspects all the pages and divide

them into 4 categories based on current values of their R and M bits

â Case 0 : not referenced, not modified

â Case 1 : not referenced, modified

â Case 2 : referenced, not modified

â Case 3 : referenced, modified

á The NRU (Not Recently Used) algorithm removed a page at random from the lowest

nonempty class.

á In given example

â Page-0 is of class-2 (referenced, notmodified)

â Page-1 is of class-1 (not referenced,modified)

â Page-2 is of class-0 ( not referenced, notmodified)

â Page-3 is of class-3 (referenced, modified)

â So lowest class page-2 needs to be replaced by NRU

(11) What is page fault handling? How OS handles page fault handling?
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The sequence of events is as follows:

1. The hardware traps to the kernel, saving the program counter on the stack.

2. An assembly code routine is started to save the general registers and other volatile

information, to keep the operating system from destroying it.

3. The operating system discovers that a page fault has occurred, and tries to discover

which virtual page is needed. Often one of the hardware registers contains this

information. If not, the operating system must retrieve the program counter, fetch

the instruction, and parse it in software to figure out what it was doing when the

fault hit.

4. Once the virtual address that caused the fault is known, the system checks to see if

this address is valid and the protection consistent with the access. If not, the

process is sent a signal or killed. If the address is valid and no protection fault has

occurred, the system checks to see if a page frame is free. It no frames are free, the

page replacement algorithm is run to select a victim.

5. If the page frame selected is dirty, the page is scheduled for transfer to the disk,

and a context switch takes place, suspending the faulting process and letting

another one run until the disk transfer has completed. In any event, the frame is

marked as busy to prevent it from being used for another purpose.

6. As soon as the page frame is clean (either immediately or after it is written to disk),

the operating system looks up the disk address where the needed page is, and

schedules a disk operation to bring it in. While the page is being loaded, the

faulting process is still suspended and another user process is run, if one is

available.

7. When the disk interrupt indicates that the page has arrived, the page tables are

updated to reflect its position, and the frame is marked as being in normal state.

8. The faulting instruction is backed up to the state it had when it began and the

program counter is reset to point to that instruction.



Haresh Khachariya Dept: CS&IT | 3 Operating System (2020-21)

Memory management

9. The faulting process is scheduled, and the operating system returns to the

assembly language routine that called it.

10. This routine reloads the registers and other state information and returns to user

space to continue execution, as if no fault had occurred.

(12) What is Segmentation? Explain.

á Virtual memory is one-dimensional in nature because the virtual address space go

from 0 to some maximum address, one address after another.

á There are many problems where separate virtual address space for different

entities of process is much better.

Segment

á A general solution is to provide the machine with many independent address

spaces called segments.

á Each segment consists of a linear sequence of addresses, from 0 to the maximum

allowed.

á Different Segments may have different lengths.

á Segment lengths may change during execution.

á Different Segments can grow or shrink independently without affecting each other.

á To specify address in these segments or two dimensional memories, the program

must supply a two part address, a segment number and address within the

segment.

Advantages of Segmentation

á Segmentation provides simplified data structure to handle growing and shrinking of

data.

á If each procedure occupies a separate segment, with address 0 as its starting

address, the linking of procedures compiled separately is simplified.

á If the procedure in segment n is modified and recompiled, no other procedures

need to be changed.

á Segmentation also facilitates sharing procedures or data between several

processes. A common example is shared library.

á Each segment forms a logical entity of which the programmer is aware, such as

procedure, or an array, or a stack, different segments can have different kind of

protection.
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á In paging system programmer is unaware of the content of pages, but in

segmentation user knows in advance the content of the segments.

Paged Segmentation

á Generally in segmented memory swapping done entirely in segment wise. Entire

segment get swapped-out or swapped-in.

á If segments are large, it may be inconvenient or even impossible to keep them in

main memory in their entirely.

á Idea of paging the segments is practical one, so only those pages from segments

that are actually needed have to be around, these concept dividing segments into

pages is called paged segmentation.

Different Logical Segments of Compiler having five tables

Figure 5-12. A segmentedmemory allows each table to grow or shrink independently

á Here, an example of MULTICS is considered to understand segmentation with

paging.

á Segmented memory Virtual Address consists of two parts: the segment number and

address within segment, the address within segment is further divided into a page

number and a word within a page.

á Program has a segment table, with one entry per segment, its entry contains pointer

to its page table.

á When memory reference occurs, the following steps occur&

o The segment number used to find segment descriptor.

o Check is made to see if the segment9s page table is inmemory.

â If not, segment fault occurs.
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â If there is a protection violation, a fault (trap) occurs.

o Page table entry for the requested virtual page examined.

â If the page itself is not in memory, a page fault is triggered.

â If it is in memory, the main memory address of the start of the page

is extracted from the page table entry

o The offset is added to the page origin to give the main memory address

where the word is located.

o The read or store finally takes place.

Figure 5-13. A 34-bit MULTICS virtual address.

Figure 5-14 (a). The MULTICS virtualmemory. The descriptor segment points to the

Page tables.
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Figure 5-14. The MULTICS virtual memory. (b) A segment descriptor. The numbers are

the field lengths.

(13) Discuss the issues associated with paging and solution of it.

á In any paging system, two major issues must be faced:

1. The mapping from virtual address to physical address must be fast.

2. If the virtual address space is large, the page table will be large.

The mapping from virtual address to physical address must be fast.

á In the absence of paging, to fetch an instruction requires only one memory

reference.

á With paging, one more memory reference is required to access the page table.

á Since execution speed is generally limited by the rate at which the CPU can get

instructions and data out of the memory, having to make two memory references

per instruction reduce performance by half.

á Most programs access a small number of pages frequently.

á The solution that has been devised is to equip computers with a small hardware

device for mapping virtual addresses to physical addresses without going through

the page table.

á The device, called a TLB (Translation Lookaside Buffer) or sometimes an associative

memory, is illustrated in Fig. 5-15.

á It is usually inside the MMU and consists of a small number of entries, eight in this

example, but rarely more than 256.



Haresh Khachariya Dept: CS&IT | 3 Operating System (2020-21)

Memory management

Figure 5-15. A TLB to speed up paging.

á Each entry contains information about one page, including the virtual page

number, a bit that is set when the page is modified, the protection code

(read/write/execute permissions), and the physical page frame in which the page is

located.

á These fields have a one-to-one correspondence with the fields in the page table,

except for the virtual page number, which is not needed in the page table. Another

bit indicates whether the entry is valid (i.e., in use) or not.

á Let us now see how the TLB functions.

á When a virtual address is presented to the MMU for translation, the hardware first

checks to see if its virtual page number is present in the TLB by comparing it to all

the entries simultaneously (i.e., in parallel).

á Doing so requires special hardware, which all MMUs with TLBs have.

á If a valid match is found and the access does not violate the protection bits, the

page frame is taken directly from the TLB, without going to the page table.

á If the virtual page number is present in the TLB but the instruction is trying to write

on a read-only page, a protection fault is generated.

á When the virtual page number is not in the TLB, the MMU detects the miss and

does an ordinary page table lookup.

á It then evicts one of the entries from the TLB and replaces it with the page table

entry just looked up.

á Thus if that page is used again soon, the second time it will result in a TLB hit rather

than a miss.
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á When an entry is purged from the TLB, the modified bit is copied back into the

page table entry in memory.

á The other values are already there, except the reference bit. When the TLB is

loaded from the page table, all the fields are taken frommemory.

Figure 5-16. Translation Lookaside buffers Example

If the virtual address space is large, the page table will be large.

There are two ways of dealing with very large virtual address spaces.

1. Multilevel Page Tables

á The secret to the multilevel page table method is to avoid keeping all the page

tables in memory all the time.

á In particular, those that are not needed should not be kept around.

á In Fig. 5-17(b) we see how the two-level page table works.

á On the left we see the top-level page table, with 1024 entries, corresponding to the  
10-bit PT1 field.

á When a virtual address is presented to the MMU, it first extracts the PT1 field and

uses this value as an index into the top-level page table.
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á Each of these 1024 entries in the top-level page table represents 4M because the

entire 4-gigabyte (i.e., 32-bit) virtual address space has been chopped into chunks

of 4096 bytes.

á The entry located by indexing into the top-level page table yields the address or the

page frame number of a second-level page table.

á Entry 0 of the top-level page table points to the page table for the program text,

entry 1 points to the page table for the data, and entry 1023 points to the page

table for the stack.

á The other (shaded) entries are not used. The PT2 field is now used as an index into

the selected second-level page table to find the page frame number for the page

itself.

Figure 5-17. (a) A 32-bit address with two page table fields. (b) Two-level

page tables.

2. Inverted Page Tables

á An alternative to ever-increasing levels in a paging hierarchy is known as inverted

page tables.

á In this design, there is one entry per page frame in real memory, rather than one
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entry per page of virtual address space.

á For example, with 64-bit virtual addresses, a 4-KB page size, and 4 GB of RAM, an

inverted page table requires only 1,048,576 entries.

á The entry keeps track of which (process, virtual page) is located in the page frame.

á Although inverted page tables save lots of space, at least when the virtual address

space is much larger than the physical memory, they have a serious down-side:

virtual-to-physical translation becomes much harder.

á The solution is to make use of the TLB.

á If the TLB can hold all of the heavily used pages, translation can happen just as fast

as with regular page tables.

á On a TLB miss, however, the inverted page table has to be searched in software.

á One feasible way to accomplish this search is to have a hash table hashed on the

virtual address.

Figure 5-18. Comparison of a traditional page table with an inverted page table.

á All the virtual pages currently in memory that have the same hash value are

chained together, as shown in Fig. 5-18.

á If the hash table has as many slots as the machine has physical pages, the average

chain will be only one entry long, greatly speeding up the mapping.

á Once the page frame number has been found, the new (virtual, physical) pair is

entered into the TLB.
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(14) Compare paging and segmentation.

Paging Segmentation

Paging was invented to get large address

apace without having to buy more physical

memory.

Segmentation was invented to allow programs

and data to be broken up into logically

independent address space and to add sharing

and protection.

The programmer does not aware that paging

is used.

The programmer is aware that segmentation is

used.

Address space is one dimensional. Many independent address spaces are there.

Procedure and data cannot be distinguished

and protected separately.

Procedure and data

protected separately.

be distinguished and

Change in data or procedure requires

compiling entire program.

Change in data or procedure requires compiling

only affected segment not entire program.

Sharing of different procedures not available. Sharing of different procedures available.



2 3 Introduction to UNIX

Haresh Khachariya Dept:CS&IT| 3 Operating System (2020-21)

(1) What is Unix? What is Linux?

á UNIX is a powerful operating system originally developed at AT&T Bell Labs.

á It is very popular among the scientific, engineering, and academic communities due to

its multi-user and multi-tasking environment, flexibility and portability, electronic mail

and networking capabilities, and the numerous programming, text processing and

scientific utilities available.

á The UNIX system is mainly composed of three different parts: the kernel, the file

system, and the shell.

á The kernel is that part of the system which manages the resources of whatever

computer system it lives on, to keep track of the disks, tapes, printers, terminals,

communication lines and any other devices.

á The file system is the organizing structure for data. The file system is perhaps the most

important part of the Linux operating system. The file system goes beyond being a

simple repository for data, and provides the means of organizing the layout of the data

storage in complex ways.

á The shell is the command interpreter. Although the shell is just a utility program, and is

not properly a part of the system, it is the part that the user sees. The shell listens to

your terminal and translates your requests into actions on the part of the kernel and

the many utility programs

á Linux is a freely available, open source, Unix-like operating System. Written originally

for the PC by Linus Torvalds (A young student in the University of Helsinki), with the

help of many other developers across the internet.

á Linux now runs on multiple hardware platforms, from the smallest to the largest, and

serves a wide variety of needs from servers to movie-making to running businesses to

user desktops.

(2) Explain the Features of the Unix in detail.

á The following features are provided by the UNIX operating System.

á Open Source

ä Linux source code is freely available and it is community based development

project.

ä Multiple teams are working in collaboration to enhance the capability of Linux

operating system and it is continuously evolving.
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á Multiuser capability

ä In a multi user system the same computer resources hard disk, memory etc are

accessible to the many users.

ä Users are given the different terminal to operate, a terminal in turn, is a keyboard

and a monitor. All the terminals are connected to the main computer whose

resources are available by all users.

ä So the user at any of the terminals cannot use only the computer but also any

devices that may be attached like a printer.

á Multitasking capability

ä It means that it is capable of carrying out more than one job at the same time it

allow you to type in a program in its editor while simultaneously executes some

other command you might have given earlier.

ä Say for example you might have given earlier sort and copy a huge file this job will

perform in the background while in foreground you use editor.

ä This is managed by dividing the CPU time between all processes being carrying out.

á Communication

ä UNIX has the excellent communication with the users. The communication may be

within the network of a single main computer or between two or more such

computer network.

ä The users can easily exchange mail, data, and programs through such networks.

á Security

ä Unix Has the three provisions for protecting the data. The first is provided by

assigning the passwords and login names to the individual users and ensuring that

nobody has excess to your work.

ä All the five have the read write and execute permissions to each file which decide

who can excess a particular file, which can modify and execute it.

ä Lastly there is a file encryption utility which encodes your file into an unreadable

format so even if someone succeeds in opening it your secrets are safe.

á Portability

ä Portability means software can works on different types of hardware in same way.

ä It is one of the main reasons for the popularity of the Unix. It can be ported to

almost any computer system with only the minimum adoptions.
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ä A portability credit of the UNIX is because of the C language, it written in C

language and C language is portable.

(3) Explain Linux Architecture.

á Hardware

ä The bottom layer is hardware.

ä It contains physical devices of computer like CPU, Memory, Disk, printer etc.

ä UNIX kernel will interface with this hardware.

á UNIX Kernel

ä Kernel is program which provides services of OS like memory management, file

management and process management.

ä Kernel will provide interface with hardware and user programs.

á Standard library

ä It contains set of procedures.

ä This is collection of system level files.

á Utility program:

ä Utility programs are used to make user programs and make work easier.

ä Utility programs like compilers, assemblers, editors etc.

á User

ä User programs are comes for processing and interact with system.

User

Utility Program

Standard library

UNIX operating system (Kernel)

Hardware



2 3 Introduction to UNIX

Haresh Khachariya Dept:CS&IT| 3 Operating System (2020-21)

(4) Explain the Linux Kernel Structure.

á The following Figure shows the overall structure of the Linux. The kernel sits directly on

the hardware and enables the interactions with I/O devices and memorymanagement.

Structure of the Linux kernel

á At the lowest level it contains interrupt handlers which are the primary way for

interacting with the device, and low level dispatching mechanism.

á The dispatching occurs when an interrupt happens and also when the kernel completes

some operations and it is time to start up a user process again.

á Now we divide the various kernel subsystems into the three main components. The I/o

component contains the kernel pieces and responsible for interacting with the devices

and performing the network and storage I/O operations.

á At the highest level the I/O operations are all integrated under a virtual file system and

at lowest level, all I/O operations pass through some device driver.
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á All Linux drivers are classified as either a character device driver or block device drivers,

with the main difference that random accesses are allowed on the block devices and

not on the character devices.

á Technically network devices are really character devices, but they are handled

somewhat differently, so It is preferable to separate them.

á The layer above the network drivers handle a kind of the routing function and making

sure that the right packet goes to the right devices.

á Sockets interface which allows the program to create sockets for the particular

network.

á On the top of the disk drivers is the I/O scheduler who is responsible for ordering and

issuing disk operation request in a way that tries to converse waste full disk head

movement.

á At the very top of the block device column are the file systems Linux may have the

multiple file system excising concurrently. In order to hide the architectural differences

of the various hardware devices from the file system implementation, a generic block

device layer provides an abstraction layer used by all file system.

á At the right side of the fig there are two key components of the Linux kernel these are

responsible for the memory and process management tasks.

á Memory management tasks include maintaining the virtual to physical memory

mappings, maintaining a cache of the recently accessed pages and implementing a good

page replacement policy.

á The key responsibility of the process management component is the creation and

termination of the process. It also includes the process scheduler and code for the

signal handling.

á Finally at the very top is the system call interface in to the kernel. All system calls come

here, causing a trap which switches the execution from the user mode in to the kernel.

Mode.

(5) Explain the directory Structure or file system structure of the Unix/linux.

á The initial Linux file system was the MINIX 1 file system. However, infect it limited file

names to 14 characters and its maximum file size was 64MB.

á The first improvement was the ext files system which allow file names of 255 characters

and file size of 2 GB, but it was slower than MINIX 1 file system so the ext 2 file system

was invented, with long file name, long file, and better performance and it has became
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the main file system.

á A Linux file is sequence of 0 or more bytes containing arbitrary information. No

distinction is made between ASCII file, binary file or any other kinds of the file.

á File names consists of a based name and an extension, separated by a dot. For example

prog.c is c program anprog.o is an object file. Extension may be of any length and file

may have multiple extensions, for example prog.java.gz is a compressed javaprogram.

á File can be grouped together in directories. Directories are stored as a files and it can be

treated like files.

á The / characters is known as the root directory and also use to separate directory

names.

x Contents

bin Binary (executable) programs

dev Specials files for I/O devices

etc Miscellaneous system files

lib Libraries

usr User directories

Some important directory found in most Linux systems

â /:

å This is the root directory which should contain only the directories needed at the top level of the

file structure.

â /bin:

å This is where the executable files are located. They are available to all user.

å /dev:
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å It includes files for devices, holds the software necessary to update peripherals such as printers

and terminal.

â /etc:

å It contains various administrative files such as lists of user name and passwords, configuration

files, disk configuration files.

â /mnt

å Used to mount other temporary file systems, such as cdrom and floppy for the CD-ROM drive and

floppy diskette drive, respectively

â /home

å Contains the home directory for users and other accounts.

/tmp

å Holds temporary files used between system boots

/usr

å Used for miscellaneous purposes, or can be used by many users. Includes administrative

commands, shared files, library files, and others

/var

å Typically contains variable-length files such as log and print files and any other type of file that

may contain a variable amount of data

á There are 2 ways to specify file names in Linux.

1) Absolute path :-

ä It tells us how to get the file starting at the root directory. For example / usr/ ast/

books/ mos3/ chap-10. This tells system to look in the root directory for an usr

directory. Then looks for the directory ast. The ast directory contains book

directory which contains the mos3 directory which contains the file chap-10.

2) Relative path :-

ä Absolute path name are often long and inconvenient for this reason Linux allows

the users to designate the directory in which they are currently working as the

working directory. A path name specified relative to the working directory is a

relative path. For example if / usr/ ast /books/mos3 is the working directory
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(6) Explain the role or function of the kernel.

á Each process asks for the system resources like computing power, memory network

connectivity etc. The kernel is the bulk of the executable code in charge of handling

such request.

á The kernel is the main component of most computer operating systems. It is a bridge

between applications and the actual data processing done at the hardware level.

The following are the major role of the kernel :

á Resource allocation :-

ä The kernel's primary function is to manage the computer's resources and allow
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other programs to run and use these resources. These resources are- CPU, Memory and I/O devices.

á Process Management :-

ä The kernel is in charge of creating, destroying and handling the input output of the

process.

ä Communications amongst the different processes is the responsibility of the kernel.

á Memory Management :-

ä The memory is the major resource of the computer and the policy used to deal

with it is a critical.

ä The kernel builds a virtual address space for all the process on the top of the

resource. The different parts of the kernel interact with the memory management

subsystem by using the function calls.

á File System :-

ä The kernel builds the structured file system on the top of the unstructured

hardware.

ä Kernel also supports the multiple file system types that is different way of

managing the data.

á Device Control :-

ä Every system maps into the physical device.

ä All the device control operations are performed by the code that is specific to the

device being addressed. This code is called device driver.

á Networking :-

ä It will be managed by the operating system and also control the program execution

according to the network activity.

ä Routing and address resolution issues are also handled by the kernel.

á Inter - Process Communication

ä Kernel provides methods for Synchronization and Communication between

processes called Inter- Process Communication (IPC).

ä There are various approaches of IPC say, semaphore, shared memory, message

queue, pipe (or named fifo), etc.

á Security or Protection Management

ä Kernel also provides protection from faults (error control) and from malicious

behaviors (Security).

ä One approach toward this can be Language based protection system, in which the

kernel will only allow code to execute which has been produced by a trusted

Language compile
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(7) Explain in brief roles/ functions of shell.

á UNIX shell act as a command interpreter.

á It gathers input from user and executes programs based on that input, when a

program finishes executing; it displays that program's output.

á It is primary interface between a user sitting at his terminal and operating system,

unless the user is not using a graphical interface.

á A shell is an environment in which user can run our commands, programs, and shell

scripts.

á There can various kinds of shells such as sh (bourne shell), csh (C shell), ksh (korn

shell) and bash.

á When any user logs in, a shell is started.

á The shell has the terminal as standard input and standard output.

á It starts out by typing the prompt, a character such as $, which tells user that shell is

waiting to accept command at user level if you are root then sign is #.

á For example if user types date command,

$ date

sat Mar 12 08:30:19 IST 2016

á The shell creates a child process and runs date program as child.

á While the child process is running, the shell waits for it to terminate.

á When child finishes, the shell types the prompt again and tries to read the next input

line.

á Shell is work as interface, command interpreter and programming language.

á Shell - As interface

ä Shell is interface between user and computer.

ä User can directly interact with shell.

ä Shell provide command prompt to user to execute commands.

á Shell - As command interpreter

ä It read command enter by user on prompt.

ä It Interpret the command, so kernel can understand it easily.

á Shell - As programming language

ä Shell is also work as programming language.

ä It provides all features of programming language like variables, control structures

and loop structures.
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á Cshell : -

ä The C shell was written by Bill Joy at the University of California at Berkeley. His main intent for

writing the C shell was to create a shell with C language-like syntax.
" Customizable environment. The C shell has three separate files which are used for customizing its

environment. These three files are .cshrc, .login, and .logout.

á Abbreviate commands. (Aliases.)

á History. (Remembers commands typed before.)

á Job control. (Run programs in the background or foreground.)

á Shell scripting. (One can write programs using the shell.)

á Keyboard shortcuts.

á Default prompt is % denoted as csh %.

á Korn shell : -

ä The Korn shell uses two startup files, the .profile and the .kshrc. The .profile is read once, by your

login ksh, while the .kshrc is read by each new ksh.

ä The Korn shell was developed in the early 1980s by David Korn of AT&T labs, and contains many

similar features to the sh and csh shells.

ä The Korn shell has an advantage over the traditional Unix shell in that it contains the

functionality of many scripting and programming languages, such as perl and awk, meaning that

programs can be run quickly and efficiently within the Korn shell.

ä Default prompt is $ denoted as ksh.

á Bourne shell : -

ä It was written by Steve Bourne at AT&T Bell Labs. It is the original UNIX shell. It is faster and

more preferred. It lacks features for interactive use like the ability to recall previous commands.

It also lacks built-in arithmetic and logical expression handling. It is default shell for Solaris OS.

ä Default prompt is $ for user denoted as sh.

á Bourne-again shell : -

ä The Bourne-Again Shell (bash) is a clone of the Bourne shell, written and licensed under the GNU

General Public License, meaning the code for the shell, as well as the shell itself, is freely

available.

ä The bash shell runs using very similar syntax to the sh, ksh and csh shells. However, there are

some small changes with the bash shell. For example, the bash shell runs under all GNU/Linux

variant operating systems, such as Ubuntu and Debian.

ä The bash shell also supports many interactive features, such as a command history that can be

accessed with a few keystrokes.

ä It is the default shell on Linux operating system.

ä Default prompt is $ for user denoted as bash.

Note * Root user default prompt is hostname #.
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(8) Files and Directory permission:

Permission level:

UGOA:

user 3

The user permissions apply only the owner of the file or directory, they will not impact the actions of

other users.

group 3

The group permissions apply only to the group that has been assigned to the file or directory, they will

not effect the actions of other users.

others 3

The others permissions apply to all other users on the system, this is the permission group that you

want to watch the most.

all users 3

The All Users permissions apply to all other users on the system, this is the permission group that you

want to watch the most.

Permission Types:

RWX-:

á read 3 The Read permission refers to a user9s capability to read the contents of the file.

á write 3 The Write permissions refer to a user9s capability to write or modify a file or directory.

á execute 3 The Execute permission affects a user9s capability to execute a file or view the contents of a

directory.

á - no permission.

How to assign permission:

Symbolic Mode

In the Absolute mode, you change permissions for all 3 owners. In the symbolic mode, you can modify

permissions of a specific owner. It makes use of mathematical symbols to modify the file permissions.

Operator Description

+ Adds a permission to a file or directory

- Removes the permission

= Sets the permission and overrides the

permissions set earlier.
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The octal notations

You can also use octal notations like this.

Absolute(Numeric) Mode

In this mode, file permissions are not represented as characters but a three-digit octal number.

The table below gives numbers for all for permissions types.

Number Permission Type Symbol

0 No Permission ---

1 Execute --x

2 Write -w-

3 Execute + Write -wx

4 Read r--

5 Read + Execute r-x

6 Read +Write rw-

7 Read + Write +Execute rwx
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Let's see the chmod command in action.

In the above-given terminal window, we have changed the permissions of the file 'sample to '764'.

'764' absolute code says the following:

á Owner can read, write and execute

á Usergroup can read and write

á World can only read

This is shown as '-rwxrw-r-

This is how you can change the permissions on file by assigning an absolute number.
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(9) Give comparison of UNIX andWindows Operating System.

á UNIX is a open source operating system (we can modify the code), easily available free

of cost. Windows requires licensing and is a paid operating system.

á UNIX is a command based operating system while windows is menu based.

á In UNIX I/O components are stored as file while windows does not support this

functionality.

á Windows must boot from a primary partition. UNIX can boot from either a primary

partition or a logical partition inside an extended partition.

á Windows allows programs to store user information (files and settings) anywhere. This

makes it impossibly hard to backup user data files and settings and to switch to a new

computer.

á UNIX is CLUI (Command Line User Interface) operating system while a window is GUI

(Graphical User Interface) Operating System.

á Windows program are event driven i.e. main program waits for some events to happen

and calls a procedure to handle it. In contrast unix program consist of code that does

something or makes system calls to get some services done.

á In UNIX there is one to one relation between system calls and library procedures, while

in windows library calls and system calls are decoupled. Win 32 API(Application

Program Interface) are used to get operating system services.

á UNIX supports various functionality as linking files, mounting and unmounting of files,

file permissions using chmod command, which are not present in windows.

á UNIX is less affected by viruses and malwares and hence more secure compared to

windows.

á Examples of UNIX operating system are Ubuntu, Fedora, Red Hat, Debian, Archlinux,

Androidetc while examples of windows operating system are Windows 8, 8.1, 7, Vista,

XP.
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1) cal:- Displays a calendar

Syntax:- cal [options] [ month ] [year]

Description :-

ä cal displays a simple calendar. If arguments are not specified, the current month is

displayed. The switching options are as follows:

-1 Display single (current) month output. (This is the default.)

-3 Display prev/current/next month output

-s Display Sunday as the first day of the week (This is the default.)

-m Display Monday as the first day of the week

-j Display Julian dates (days one-based, numbered from January 1)

-y Display a calendar for the current year

Example:-

$cal

or

$cal 02 2016

Feb 2016

Su Mo Tu We Th Fr Sa
 1 2 3 4 5 6

7 8 9 10 11 12 13

14 15 16 17 18 19 20

21 22 23 24 25 26 27
28 29      

2) clear :- It clears the terminal screen.

Syntax :- clear

Description :-

ä Clear clears your screen if this is possible, including its scroll back buffer.

ä Clear ignores any command-line parameters that may be present.

3) pwd :- Displays path from root to current directory

Syntax :- pwd [options]

Example:

$ pwd

/home/kumar/progs

4) cd:- It is used to change the directory.

Syntax :- cd [directory]

Description:-
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ä Used to go back one directory on the majority of all UNIX shells. It is important

that the space be between the cd and directory name or ..

Example:-

$ pwd

/home/kumar

$ cd progs

$ pwd

/home/kumar/progs

$ cd ..

/home/kumar

5) ls:- Lists the contents of a directory

Syntax :- ls [options]

Description :-

-a Shows you all files, even files that are hidden (these files begin with a dot.)

-A List all files including the hidden files. However, does not display the working

directory (.) or the parent directory (..).

-d If an argument is a directory it only lists its name not its contents

-l Shows you huge amounts of information (permissions, owners, size, and when last

modified.)

-p Displays a slash ( / ) in front of all directories

-r Reverses the order of how the files are displayed

-R Includes the contents of subdirectories

Example:-

$ ls 3 l

-rw-r----- 1 student student 23 Jan 16 15:27 file1.txt

Field Explanation:

ä If first character is 3 then it is normal file

ä If it is d then it is directory

ä Field 1 3 File Permissions: Next 9 character specifies the files permission. Each 3

characters refers to the read, write, execute permissions for user, group and world

In this example, -rw-r43 indicates read-write permission for user, read permission

for group, and no permission for others.

ä Field 2 3 Number of links: Second field specifies the number of links for that file. In

this example, 1 indicates only one link to this file.

ä Field 3 3 Owner: Third field specifies owner of the file. In this example, this file is

owned by username 8student9.

ä Field 4 3 Group: Fourth field specifies the group of the file. In this example, this file

belongs to =student9 group.

ä Field 5 3 Size: Fifth field specifies the size of file. In this example, 9132 indicates the
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file size.

ä Field 6 3 Last modified date & time: Sixth field specifies the date and time of the

last modification of the file. In this example, 8Jan 16 15:272 specifies the last

modification time of the file.

ä Field 7 3 File or directory name: The last field is the name of the file or directory.

In this example, the file name is file1.txt

6) exit :- It is used to terminate a program, shell or log you out of a network normally.

Syntax :- exit

7) echo :- It prints the given input string to standard output.

Syntax :- echo string

Example:-

$ echo <hi.. hello unix=

hi.. hello unix

8) who :- who command can list the names of users currently logged in, their terminal, the

time they have been logged in, and the name of the host from which they have logged in.

Syntax :- who [options] [file]

Description:-

am i
Print the username of the invoking user, The 'am' and 'i' must be space

separated.

-b Prints time of last system boot.

-d print dead processes.

-H Print column headings above the output.

-l
Include idle time as HOURS:MINUTES. An idle time of . indicates activity

within the last minute.

-m Same as who am i.

-q Prints only the usernames and the user count/total no of users logged in.

Example :-

$ who

dietstaffpts/1 2016-02-20 22:42 (:0.0)

dietstaffpts/2 2016-02-20 09:30 (:0.0)

ä Here first column showsuser name, second shows name of the terminal the user

is working on. Third& fourth column shows date and time of logging, last column

shows machine name.

9) who am i:- Print effective userid

Syntax :- who am i
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Description: - Print the user name associated with the current effective user id.

Example :-

$ who am i

dietstaffpts/3 2016-02-10 08:52 (:0.0)

ä Here first column shows user name, second shows name of the terminal the user

is working on. Third & fourth column shows date and time of logging, last column

shows machine name.

10) mkdir:- This command is used to create a new directory

Syntax :- mkdir [options] directory

Description :-

-m Set permission mode (as in chmod)

-p No error if existing, make parent directories as

needed.

-v Print a message for each created directory

directory The name of the directory that you wish to

create

Example:-

$ mkdir aaa

ä The above command will create directory named aaa under the currentdirectory.

We can also create number of subdirectories with one mkdir command.

11) rmdir:- It is used to delete/remove a directory and its subdirectories.

Syntax :- rmdir [options..] Directory

Description :-

ä It removes only empty directory.

-p Allow users to remove the directory and its parent directories which become

empty.

12) bc:- bc command is used for command line calculator. It is similar to basic calculator.By

using which we can do basic mathematical calculations.

Syntax :- bc [options]

Description :-

ä bc is a language that supports arbitrary precision numbers with interactive

execution of statements.

ä bc starts by processing code from all the files listed on the command line in the

order listed. After all files have been processed, bc reads from the standard input.

All code is executed as it is read.
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-q To avoid bc welcome message

-l To include math library functionalities

Example:-

$ bc

bc 1.06 Copyright 1991-1994,1997,1998,2000 Free Software Foundation,Inc. This

is free software with ABSOLUTELY NO WARRANTY. For details type `warranty'. 2*3

6

ä The above command used is for mathematical calculations.

$ bc -l

bc 1.06 Copyright 1991-1994,1997,1998,2000 Free Software Foundation,Inc. This

is free software with ABSOLUTELY NO WARRANTY.For details type `warranty'.11+2

13

ä The above command displays the sum of '11+2'.

$ bc calc.txt

bc 1.06 Copyright 1991-1994,1997,1998,2000 Free Software Foundation,Inc. This

is free software with ABSOLUTELY NO WARRANTY. For details type `warranty'. 13

ä 'calc.txt' file have the following code:11+2. Get the input from file and displays the

output.

13) uname:- It is used to print system information.

Syntax :- uname [options]

Description :-

ä Print certain system information.

-s print the kernel name

-n print the network node hostname

-r print the kernel release

-v print the kernel version

-m print the machine hardware name

-o print the operating system

Example:-

$ uname

Linux

14) tty:- Print the file name of the terminal connected to standard input.

Syntax :- tty

Description :-

ä tty writes the name of the terminal that is connected to standard input onto
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standard output.

ä Command is very simple and needs no arguments.

Example :-

$tty

/student/tty10

15) stty:- Change and print terminal line settings.

Syntax :- sty

Description :-

ä stty sets certain terminal I/O modes for the device that is the current standard

input.

ä Without arguments, it writes the settings of certain modes to standard output.

Example :-

$ sty

speed 19200 baud, 25 rows, 79 columns

kill = ^U

16) cat:- It is used to create, display and concatenate file contents.

Syntax : - cat [options] [FILE]...

Description :-

-A Show all.

-b Omits line numbers for blank space in the output.

-e A $ character will be printed at the end of each line prior to a new line.

-E Displays a $ (dollar sign) at the end of each line.

-n Line numbers for all the output lines.

-s If the output has multiple empty lines it replaces it with one empty line.

-T Displays the tab characters in the output.

-v
Non-printing characters (with the exception of tabs, new-lines and form-feeds) are

printed visibly.

ä Two basically three uses of the cat command.

1) Create new files.

2) Display the contents of an existing file.

3) Concatenate the content of multiple files and display.

Example :-

$ cat file1.c

ä Above syntax will display the content of file1.c

$ cat > file1.c

ä Above syntax creates file1.c and allow us to insert content for this file.
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ä After inserting content you can use ctrl+d to exit the file.

ä If file with same name exist then it will overwrite that file.

$ cat file1.c

process management

memory management

file mgmt

$ cat file1.c >> file2.c

ä It can concatenate the contents of two files. For this you have to use append

output redirection operator.

ä The contents of file2.cwill be appended to file1.c.

17) cp:- cp command copy files from one location to another. If the destination is an existing

file, then the file is overwritten; if the destination is an existing directory, the file is copied

into the directory (the directory is not overwritten).

Syntax :- cp [options]... source destination

Description:-

ä Here, after cp command contents of both source file and destination file files are

the same.

ä It will copy the content of source file to destination file.

ä If the destination file doesn9t exist, it will be created.

ä If it exists then it will be overwritten without any warning.

ä If there is only one file to be copied then destination can be the ordinary file or the

directory file.

-a archive files

-f force copy by removing the destination file if needed

-i interactive - ask before overwrite

-l link files instead of copy

-L follow symbolic links

-n no file overwrite

-u update - copy when source is newer than dest

Example:-

$ cp file1 file2

ä The above cp command copies the content of file1.php to file2.php.

Copy folder and subfolders:

$ cp-R scripts scripts1

ä The above cp command copy the folder and subfolders from scripts to scripts1

18) rm:- It is used to remove/delete the file from the directory.
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Syntax :- rm [options..] [file|directory]

Description :-

ä Files can be deleted with rm. It can delete more than one file with a single

invocation. For deleting a single file we have to use rm command with filename to

be deleted.

ä Deleted file can9t be recovered. rm can9t delete the directories. If we want to

remove all the files from the particular directory we can use the * symbol.

-f Ignore nonexistent files, and never prompt before removing.

-i Prompt before every removal.

Examlple :-

$ rm myfile.txt

ä Remove the file myfile.txt. If the file is write-protected, you will be prompted to

confirm that you really want to delete it.

$ rm *

ä Remove all files in the working directory. If it is write-protected, you will be

prompted before rm removes it.

$ rm -f myfile.txt

ä Remove the file myfile.txt. You will not be prompted, even if the file is write-

protected; if rm can delete the file, it will.

$ rm -f *

ä Remove all files in the working directory. rm will not prompt you for any reason

before deleting them.

$ rm -i *

ä Attempt to remove every file in the working directory, but prompt before each file

to confirm.

19) mv:- It is used to move/rename file from one directory to another.

Syntax :- mv [options] oldname newname

Description :-

ä mv command which is short for move.

ä mv command is different from cp command as it completely removes the file from

the source and moves to the directory specified, where cp command just copies

the content from one file to another.

ä mv has two functions: it renames a file and it moves a group of files to a different

directory. Mv doesn9t create a copy of the file , it merely renames it. No additional

space is consumed on disk during renaming. For example if we rename a file os to

os1 and then if we try to read file os we will get error message as it is renamed to

os1 there is no existence of file named os.
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-f mv will move the file(s) without prompting even if it is writing over an

existing target. Note that this is the default if the standard input is not a

terminal

-i Prompts before overwriting another file

Example:-

$ cat file1

Memory

Process

Files

$ mv file1 file2

ä rename file1 to file2

ä If the destination file doesn9t exist it will be created. mv can also be used to

rename a directory. A group of files can also be moved to a directory. mv doesn9t

prompt for overwriting destination file if it exists.

20) nl :-

nl numbers the lines in a file.

Syntax: - nl [OPTION] [FILE]

Example :-

$cat list.txt

apples

oranges

potatoes

lemons

garlic

$nl list.txt

1 apples

2 oranges

3 potatoes

4 lemons

5 garlic

ä In the above example, we use the cat command to display the contents of list.txt.

Then we use nl to number each line and display the result to standard output.

$nl list.txt > nlist.txt

$cat nlist.txt

1 apples

2 oranges

3 potatoes

4 lemons
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5 garlic

ä In the above example, we run the same nl command, but redirect the output to a

new file, nlist.txt. Then we use cat to display the results.

21) cut :- cut command is used to cut out selected fields of each line of a file. The cut

command uses delimiters to determine where to split fields.

Syntax :- cut [options] filename

Description :-

file A path name of an input file. If no file operands are specified, or if a file

operand is -, the standard input will be used

-c The list following -c specifies character positions

-d The character following -d is the field delimiter

-f select only these fields on each line

-b Select only the bytes from each line as specified in LIST

Example :-

ä For example, let's say you have a file named data.txt which contains thefollowing

text:

one two three four five

alpha beta gamma delta epsilon

ä In this example, each of these words is separated by a tab character, not spaces.

The tab character is the default delimiter of cut, so it will by default consider a

field to be anything delimited by a tab.

ä To "cut" only the third field of each line, use the command:

$ cut -d9 8 -f 3 data.txt

three

gamma

ä let's say you want the third field and every field after it, omitting the first two

fields. In this case, you could use the command:

$ cut -d9 8 -f 3- data.txt

three four five

gamma delta epsilon

$ cut -c 3 file.txt

r

m

ä For example, to output only the third-through-twelfth character of every line of

data.txt, use the command:

$ cut -c 3-12 data.txt

e two thre

pha beta g
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22) paste:- paste command is used to paste the content from one file to another file. It is also

used to set column format for each line.

Syntax :- paste [option] file

Description :-

ä Paste prints lines consisting of sequentially corresponding lines of each specified

file. In the output the original lines are separated by TABs. The output line is

terminated with a newline.

-d Specify of a list of delimiters.

-s Paste one file at a time instead of in parallel.

File A path name of an input file. If - is specified for one or more of the file s, the

standard input will be used.

Example:-

$ cat > a

Unix

Linux

Windows

$ cat > b

Dedicated server

Virtual server

$ paste a b

Unix Dedicated server

Linux Virtual server

Windows

$ paste -d"|" a b

Unix|Dedicated server

Linux|Virtual server

Windows|

$ paste 3s a b

Unix Linux Windows

Dedicated server Virtual server

$ paste 3s 3d=,= a b

Unix,Linux,Windows

Dedicated server,Virtual server

23) more:- Displays text one screen at a time.

Syntax :- more [options] filename

Description :-

ä More command displays its output a page at a time. For example we are having a
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big file with thousands of records and we want to read that file then we should

use more command. Consider a file named employees then we will use following

command to read its contents a page at a time.

-c Clear screen before displaying.

-e Exit immediately after writing the last line of the last file in the argument list.

-n Specify how many lines are printed in the screen for a given file.

+n Starts up the file from the given number.

Example:-

$ more -c myfile.txt

ä Clears the screen before printing the file .

$ more -3 myfile.txt

ä Prints first three lines of the given file. Press Enter to display the file line by line.

$ more +/"hope" myfile.txt

ä Display the contents of file myfile.txt, beginning at the first line containing the

string "hope".

24) cmp:- It compares two files and tells you which line numbers are different.

Syntax : - cmp [options..] file1 file2

Description :-

ä Let9s create a file named os2. And use cmp command to compare os and os1files.

- c Output differing bytes as characters.

- l
Print the byte number (decimal) and the differing byte values (octal) for each

difference.

- s Prints nothing for differing files, return exit status only.

- c Output differing bytes as characters.

Example:-

$ cat file1

memory

process

files

$ cat > file2

memory

process

files mgmt

$ cmp file1 file2

File1 file2 differ: char 21, line 3

ä The two files are compared byte by byte and the location of the first mismatch is

echoed to the screen. cmp doesn9t bother about possible subsequentmismatches.
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25) comm:- compare two sorted files line by line

Syntax:- comm [option]... FILE1 FILE2

Description :-

ä Compare sorted files FILE1 and FILE2 line by line.

ä Requires two sorted files and lists differing entries in different columns. produces

three text columns as output:

1 Lines only in file1.

2 Lines only in file2.

3 Lines in both files.

-1 suppress lines unique to FILE1

-2 suppress lines unique to FILE2

-3 suppress lines that appear in both files

ä For example let9s create two files named file1 and file2 with following data.

$ cat > file1

c.k.shukla

chanchalsanghvi

s.n.dasgupta

sumit [1] + Stopped

$ cat > file2

anilaggarwal

barunsengupta

c.k.shukla

lalit

ä Now let9s use comm. Command with these two files.

$ comm file1 file2

anilaggarwal

barunsengupta

c.k.shukla

chanchalsanghvi

lalit

s.n.dasgupta

sumit

ä In the above output we can see that first column contains two lines unique to the

first file and second column contains three lines unique to the second file and the

third column contains two lines common to both the files. Comm. Can produce the
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single column output using 3 options -1,-2 or -3. To drop a particular column,

simply use its column number as a prefix.

Example :-

$ cat file1

f1.c

f2.c

f3.c

f4.c

f5.c

$ cat file2

f1.c

f3.c

f4.c

f6.c

f7.c

ä Now, When you run the comm command on these files, this is what you get:

$ comm file1 file2

f1.c

f2.c

f5.c

f6.c

f7.c

f3.c

f4.c

ä The output is split in 3 columns. Column1 indicates files which are unique in file1,

column 2 indicates files unique to file2. Column 3 indicates files common between

them. comm command provides some real good options with which you can filter

the output better.

ä Now, say you want to find out only the list of files which were there in the older

version but not in the newer version:

$ comm -23 file1 file2

f2.c

f5.c

ä The option -23 indicates to remove the second and third columns from the comm

command output, and hence we are left with only the first column which is the

files unique in file1.

ä Similarly, to find out the list of files which were not there in the old version, but

has been added in the new version:
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$ comm -13 file1 file2

f6.c

f7.c

ä As explained above, -13 option tells to remove the first and third columns from

the comm output.

ä Finally, to know the list of files which have been retained, or common in both the

versions:

$ comm -12 file1 file2

f1.c

f3.c

f4.c

ä When you apply comm command on files, the files should be sorted. This

command works only on sorted files.

26) diff:- It is used to find differences between two files.

Syntax :- diff [options..] fileone filetwo

Description :-

ä Diff is the third command that can be used to display file differences. Unlike its

fellow members ,cmp and comm. , it also tells us which lines in one file have to be

changed to make the two files identical.

-b Ignore any changes which only change the amount of whitespace (such as

spaces or tabs).

-w Ignore whitespace entirely.

-B Ignore blank lines when calculating differences.

-y Display output in two columns.

-i Ignore changes in case.consider upper- and lower-case letters equivalent.

Example:-

$ cat 1.txt

aaa

bbb

ccc

ddd

eee

fff

ggg

$ cat 2.txt

bbb

c c

ddd

eee

fff
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ggg

hhh

$ diff 1.txt 2.txt

1d0

< aaa

3c2

< ccc

---

> c c

7a7

> hhh

ä Lines like "1d0" and "3c2" are the coordinates and types of the differences

between the two compared files, while lines like "< aaa" and "> hhh" are the

differences themselves.

ä diff change notation includes 2 numbers and a character between them.

Characters tell you what kind of change was discovered:

á d 3 a line was deleted

á c 3 a line was changed

á a 3 a line was added

ä Number to the left of the character gives you the line number in the original (first)

file, and the number to the right of the character tells you the line number in the

second file used in comparison.

ä So, looking at the two text files and the diff output above, you can see what

happened:

ä
1d0

< aaa

ä This means that 1 line was deleted. < aaa suggests that the aaa line is present only

in the original file.

3c2

< ccc

---

> c c
ä And this means that the line number 3 has changed. You can see how this

confirms that in the first file the line was "ccc", and in the second it now is "c c".

7a7

> hhh
ä Finally, this confirms that one new line appeared in the second file, it's "hhh" in

the line number 7.
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27) chmod:- chmod command allows you to alter / Change access rights to files and

directories.

Syntax:- chmod [options] [MODE] FileName

Description :-

ä chmod command is used to set the permissions of one or more files for all three

categories of users (user,group and others ). It can be run only by the user and

super user. Command can be used in two ways. Let9s first take a look at the

abbreviations used by chmod command.

Category Operation Permission

u User + Assigns permission r Read permission

g Group - Removes

permission

w Write permission

o Others = Assigns absolute x Execute permission

File Permission :

# File Permission

0 none

1 execute only

2 write only

3 write and execute

4 read only

5 read and execute

6 read and write

7 set all permissions

Relative permissions

ä When changing permissions in a relative manner, chmod only changes the

permissions specified in the command line and leaves the other permissions

unchanged. In this mode it uses the following syntax:

ä let9s first check the permission of file shortlist. It shows read/write permission.

Let9s assign execute permission to this file for owner.

$ ls 3l

-rw-r--r41 shortlist None 241 Feb 21 04:02

$ chmod u+x shortlist

$ ls -l

-rwxr--r-- 1 shortlist None 241 Feb 21 04:02

ä Here chmod uses expression u+x means 3 u shows user category that is user, +

shows we need to assign the permission and x shows execute permission.

Sameway we can assign other permissions.
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Absolute permissions

ä Sometimes you don9t need to know what a file9s current permissions are, but want

to set all nine permission bits explicitly. The expression used by chmod here is a

string of three octal numbers. Each type of permission is assigned a number as

shown:

Read permission-4

Write permission-2

Execute permission -1

ä For each category we add numbers that represent the assigned permission. For

instance , 6 represents read and write permission , and 7 represents all

permissions.

Example :

$ chmod 666 myfile or(chmod u=rw,g=rw,o=rwmyfile) shortlist

ä Shows read and wrie (4 +2) permissions for all three types of users.

28) chown:- Command for system V that changes the owner of a file.

Syntax :- chown [options] newowner filename/directoryname

Description:-

-R
Change the permission on files that are in the subdirectories of the directory that

you are currently in.

-c Change the permission for each file.

-f
Prevents chown from displaying error messages when it is unable to change the

ownership of a file.

Example :-

$ ls -l demo.txt

-rw-r--r-- 1 root root 0 Jan 31 05:48 demo.txt

$ chownvivek demo.txt

-rw-r--r-- 1 vivek root 0 Jan 31 05:48 demo.txt

29) chgrp:- chgrp command is used to change the group of the file or directory. This isan

admin command. Root user only can change the group of the file or directory.

Syntax:- chgrp [options] newgroup filename/directoryname

Description:-

-R
Change the permission on files that are in the subdirectories of the directory

that you are currently in.

-c Change the permission for each file.

-f Force. Do not report errors.

Example :-

$ ls -l demo.txt

-rw-r--r-- 1 root root 0 Jan 31 05:48 demo.txt
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$ chgrp vivek demo.txt

-rw-r--r-- 1 root vivek 0 Jan 31 05:48 demo.txt

30) file:- file command tells you if the object you are looking at is a file or a directory.

Syntax:- file [options] directoryname/filename

Description:-

ä File command is used to determine the type of file, especially of an ordinary file.

We can use it with one or more filenames as arguments. For example we canuse

file command to check the type of the os1 file that we have created.

$ file os1

os1: short english text

31) finger:- finger command displays the user's login name, real name, terminal name and

write status (as a ''*'' after the terminal name if write permission is denied), idle time,

login time, office location and office phone number.

Syntax:- finger [username]

Description :-

-l Force long output format

-s Force short output format

Example :-

$ finger rahul

Login: abc Name: (null)

Directory: /home/abc Shell: /bin/bash

On since Mon Nov 1 18:45 (IST) on :0 (messages off)

On since Mon Nov 1 18:46 (IST) on pts/0 from :0.0

New mail received Thu Feb 7 10:33 2015 (IST)

Unread since Mon Feb 8 12:59 2016 (IST)

No Plan.

32) sleep:- Delay for a specified amount of time

Syntax :- sleep NUMBER[SUFFIX]

Description:-

ä The sleep command pauses for an amount of time defined by NUMBER.

ä SUFFIX may be "s" for seconds (the default), "m" for minutes, "h" for hours, or "d"

for days.

Example :-

ä To sleep for 5 seconds, use:

$ sleep 5

ä To sleep for 2 minutes, use:
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$ sleep 2m

ä To sleep for 3 hours, use:

$ sleep 3h

ä To sleep for 5 days, use:

$ sleep 5d

33) kill:- kill command is used to kill the background process.

Syntax:- kill [options] pid

Description :-

ä The command kill sends the specified signal to the specified process or process

group.

ä If no signal is specified, the TERM signal is sent. The TERM signal will kill processes

which do not catch this signal.

ä For other processes, it may be necessary to use the KILL (9) signal, since this signal

cannot be caught.

pid. Specify the list of processes that kill should signal

-s send the specified signal to the process

-l list all the available signals.

-9 Force to kill a process.

34) users :- users command displays currently logged in users.

Syntax:- users

Output:-

$ users

dietstaff dietstaff

35) ps:- It is used to report the process status. ps is the short name for Process Status.

Syntax:- ps [options]

Description :-

-a List information about all processes most frequently requested: all those except

process group leaders and processes not associated with a terminal

-A List information for all processes. Identical to -e, below

-f Generate a full listing

-j Print session ID and process group ID

-l Generate a long listing

Example :-

$ps
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PID TTY TIME CMD

291 console 0:00 bash

36) ln :- ln command is used to create link to a file (or) directory. It helps to provide soft link

for desired files.

Syntax:- ln [options] existingfile(or directory)name newfile(or directory)name

Description:-

What Is A Link?

ä A link is an entry in your file system which connects a filename to the actual bytes

of data on the disk. More than one filename can "link" to the same data. Here's an

example. Let's create a file named file1.txt:

$ echo "This is a file." > file1.txt

ä This command echoes the string "This is a file". Normally this would simply echo to

our terminal, but the > operator redirects the string's text to a file, in this case

file1.txt

ä When this file was created, the operating system wrote the bytes to a location on

the disk and also linked that data to a filename, file1.txt so that we can refer to the

file in commands and arguments.

ä If you rename the file, the contents of the file are not altered; only the

information that points to it.

ä The filename and the file's data are two separate entities.

ä What the link command does is allow us to manually create a link to file data that

already exists.

ä So, let's use link to create our own link to the file data we just created. In essence,

we'll create another file name for the data that already exists.

$ link file1.txt file2.txt

ä The important thing to realize is that we did not make a copy of this data. Both

filenames point to the same bytes of data on the disk. Here's an illustration to help

you visualize it:

File1.txt

<This is a file==

File1.txt File2.txt
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ä If we change the contents of the data pointed to by either one of these files, the

other file's contents are changed as well. Let's append a line to one of them using

the >>operator:

$ echo "It points to data on the disk." >> file1.txt

ä Now let's look at the contents of file1.txt:

$ cat file1.txt

This is a file.

ä now let's look at the second file, the one we created with the link command.

$ cat file2.txt

This is a file.

ä ln, by default, creates a hard link just like link does. So this ln command:

$ ln file1.txt file2.txt

ä It is the same as the following link command. Because, both commands create a

hard link named file2.txt which links to the data offile1.txt.

$ link file1.txt file2.txt

ä However, we can also use ln to create symbolic links with the -s option. So the

command:

$ ln -s file1.txt file2.txt

ä It will create a symbolic link to file1.txt named file2.txt. In contrast to our hard link

example, here's an illustration to help you visualize our symbolic link:

ä You should also be aware that, unlike hard links, removing the file (or directory)

that a symlink(symbolic linkl) points to will break the link. So if we create file1.txt:

$ echo "This is a file." > file1.txt

ä Now, create a symbolic link to it:

$ ln -s file1.txt file2.txt

ä we can cat either one of these to see the contents:

<This is a file=

File1.txt File2.txt

<This is a file==
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$ cat file1.txt

This is a file.

$ cat file2.txt

This is a file.

ä But, if we remove file1.txt:

$ rm file1.txt

ä we can no longer access the data it contained with our symlink:

$ cat file2.txt

cat: file2.txt: No such file or directory

-s Makes it so that it creates a symbolic link

-f If the destination file or files already exist, overwrite them.

37) head:- head command is used to display the first ten lines of a file, and also specifieshow

many lines to display.

Syntax:- head [options] filename

Description:-

ä Head command displays the top of the file. When used without an option , it

displays the first ten lines of the file.

-n To specify how many lines you want to display.

-n number
The number option-argument must be a decimal integer whose

sign affects the location in the file, measured in lines.

-c number
The number option-argument must be a decimal integer whose

sign affects the location in the file, measured in bytes.

Example :-

$ head myfile.txt

ä Display the first ten lines of myfile.txt.

$ head -15 myfile.txt

ä Display the first fifteen lines of myfile.txt.

$ head -c 20 myfile.txt

ä Will output only the first twenty bytes (characters) of myfile.txt. Newlines countas

a single character, so if head prints out a newline, it will count it as a byte.

$ head -n 5K myfile.txt

ä Displays the first 5,000 lines of myfile.txt.

38) tail:- tail command is used to display the last or bottom part of the file. By default it

displays last 10 lines of a file.

Syntax :- tail [options] filename

Description:-
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-l To specify the units of lines.

-b To specify the units of blocks.

-n To specify how many lines you want to display.

-c number
The number option-argument must be a decimal integer whose

sign affects the location in the file, measured in bytes.

-n number
The number option-argument must be a decimal integer whose

sign affects the location in the file, measured in lines.

Example : -

$ tail index.txt

ä It displays the last 10 lines of 'index.txt'.

$ tail -2 index.txt

ä It displays the last 2 lines of 'index.txt'.

$ tail -n 5 index.txt

ä It displays the last 5 lines of 'index.txt'.

$ tail -c 5 index.txt

ä It displays the last 5 characters of 'index.txt'.

39) sort:- It is used to sort the lines in a text file.

Syntax:- sort [options] filename

-b Ignores spaces at beginning of the line

-c Check whether input is sorted; do not sort

-r Sorts in reverse order

-u If line is duplicated only display once

-r Reverse the result of comparisons.

Example:-

$ cat > data.txt

apples

oranges

pears

kiwis

bananas

$ sort data.txt

apples

bananas

kiwis

oranges

pears

ä Note that this command does not actually change the input file, data.txt. If you

want to write the output to a new file, output.txt, redirect the output like this:
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$ sort data.txt > output.txt

ä it will not display any output, but will create the file output.txt with the same

sorted data from the previous command. To check the output, use the cat

command:

$ cat output.txt

apples

bananas

kiwis

oranges

pears

ä You can also use the built-in sort option -o, which allows you to specify an output

file:

$ sort -o output.txt data.txt

ä Using the -o option is functionally the same as redirecting the output to a file;

neither one has an advantage over the other.

Sorting In Reverse Order :

ä You can perform a reverse-order sort using the -r flag. For example, the following

command:

$ sort -r data.txt

pears

oranges

kiwis

bananas

apples

Checking For SortedOrder

ä If you just want to check to see if your input file is already sorted, use the -c

option:

$ sort -c data.txt

ä If your data is unsorted, you will receive an informational message reporting the

line number of the first unsorted data, and what the unsorted data is.

40) find:- Finds one or more files assuming that you know their approximate path.

Syntax :- find [options] path

Description :-

ä Find is one of the powerful utility of Unix (or Linux) used for searching the files in a

directory hierarchy

path A path name of a starting point in the directory hierarchy

-maxdepth Descend at most levels (a non-negative integer) levels of directories

below the command line arguments.

-i ignore the case in the current directory and sub-directories.
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Example:-

$ find -name "sum.java"

./bkp/sum.java

./sum.java

$ find -iname "sum.java"

./SUM.java

./bkp/sum.java

./sum.java

$ find -maxdepth 1 -name "sum.java"

./sum.java

ä Find Files Under Home Directory

ä Find all the files under /home directory with name myfile.txt.

$ find /home -name myfile.txt

/home/myfile.txt

$ find . -size 10M

ä Display files whose size is exactly 10M

$ find . -size +10M

ä Display files larger than 10M size

$ find -newer "sum.java"

ä Display the files which are modified after the modification of a give file.

$ find . -perm 777

ä display the files based on the file permissions.

ä This will display the files which have read, write, and execute permissions. To

know the permissions of files and directories use the command "ls -l".

$ find -name '*' -size +1000k

ä The system would search for any file in the list that is larger than 1000k.

41) uniq:- Report or filter out repeated lines in a file.

Syntax:- uniq [option] filename

Description : -

-c Precede each output line with a count of the number of times the line

occurred in the input

-d Suppress the writing of lines that are not repeated in the input

-D Print all duplicate lines

-f Avoid comparing first N fields

-i Ignore case when comparing

-s Avoid comparing first N characters.

-u Prints only unique lines

Find file based on size-size
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Example:-

$ cat example.txt

Unix operating system

unix operating system

unix dedicated server

linux dedicated server

ä The default behaviour of the uniq command is to suppress the duplicate line. Note

that, you have to pass sorted input to the uniq, as it compares only successive

lines.

$ uniq example.txt

unix operating system

unix dedicated server

linux dedicated server

ä The -c option is used to find how many times each line occurs in the file. It prefixes

each line with the count.

$ uniq -c example.txt

2 unix operating system

1 unix dedicated server

1 linux dedicated server

ä You can print only the lines that occur more than once in a file using the -d option.

$ uniq -d example.txt

unix operating system

ä The -D option prints all the duplicate lines.

$ uniq -D example.txt

unix operating system

unix operating system

42) tr:- Translate characters.

Syntax:- tr [options] set1 [set2]

Description:-

-c Complement the set of characters specified by string1

-d Delete all occurrences of input characters that are specified by string1

-s replaces repeated characters listed in the string1 with single occurrence

Set1 First string or character to be changed

set2 Second string or character to change the string1

Example:-

ä Convert lower case letters to upper case

ä The following tr command translates the lower case letters to capital letters in the

Compare no more than N characters in lines-w
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give string:

$ echo "linux dedicated server" | tr "[:lower:]" "[:upper:]"

LINUX DEDICATED SERVER

$ echo "linux dedicated server" | tr "[a-z]" "[A-Z]"

LINUX DEDICATED SERVER

ä The -c option is used to replace the non-matching characters with another set of

characters.

$ echo "unix" | tr -c "u" "a"

uaaa

ä You can squeeze more than one occurrence of continuous characters with single

occurrence. The following example squeezes two or more successive blank spaces

into a single space.

$ echo "linux server" | tr -s " "

linux server

ä The following example removes the word linux from the string.

$ echo "linuxserver" | tr -d "linux"

Server

43) history:- history command is used to list out the recently executed commands in the

number line order.

Syntax:- history [options]

Description:-

ä The history command performs one of several operations related to recently-

executed commands recorded in a history list. Each of these recorded commands

is referred to as an ``event''.

Example :-

ä To list the recently executed commands:

$ history

ä This command is used to list the history.

To find specific command in history list:

$ history | grep cd

33 cd Pictures/

37 cd ..

39 cd Desktop/

61 cd /usr/bin/

68 cd

ä This command is used to list only cd commands from history list.

To copy history list to file

clear the history list by deleting all of the entries.-c
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$ history -a history.txt

ä This command is used to copy history list to history.txt file .

To Clear all history:

$ history -c

ä This command can be used to clear all history from history list.

44) write:- Send a message to another user.

Syntax:- write person [ttyname]

Description:-

ä The write utility allows you to communicate with other users, by copying lines

from your terminal to theirs.

ä When you run the write command, the user you are writing to gets a message of

the format:

Message from yourname@yourhost on yourtty at hh:mm ...

ä Any further lines you enter will be copied to the specified user's terminal. If the

other user wants to reply, they must run write as well.

ä When you are done, type an end-of-file or interrupt character. The other user will

see the message 8EOF9 indicating that the conversation is over.

person If you wish to talk to someone on your own machine, then person is just the

person's login name. If you wish to talk to a user on another host, then

person is of the form 'user@host'.

ttyname If you wish to talk to a user who is logged in more than once, the ttyname

argument may be used to indicate the appropriate terminal name, where

ttyname is of the form 'ttyXX' or 'pts/X'.

45) grep:- It selects and prints the lines from a file which matches a given string or pattern.

Syntax:- grep [options] pattern [file]

Description:-

ä This command searches the specified input fully for a match with the supplied

pattern and displays it.

ä While forming the patterns to be searched we can use shell match characters, or

regular expressions.

ä Let us begin with the simplest example of usage of grep.

-i Ignore case distinctions

-v Invert the sense of matching, to select non-matching lines.

-w Select only those lines containing matches that form whole words.

-x Select only matches that exactly match the whole line.

-c print a count of matching lines for each input file.

Example :-
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$ grep "Error" logfile.txt

ä This searches for the string "Error" in the log file and prints all the linesthat has

the word "Error".

$ grep "string" file1 file2

ä Searching for a string in multiple files.

$ grep -i "UNix" file.txt

ä The -i option enables to search for a string case insensitively in the give file. It

matches the words like "UNIX", "Unix", "unix".

$ grep -w "world" file.txt

ä By default, grep matches the given string/pattern even if it found as a substring in

a file. The -w option to grep makes it match only the whole words.

$ grep -c "sting" file.txt

ä We can find the number of lines that matches the given string/pattern

$ grep -l "string" *

ä We can just display the files that contain the given string/pattern.

$ grep -n "string" file.txt

ä We can make the grep command to display the position of the line which contains

the matched string in a file using the -n option

46) pwd:-Displaying your current directory name (Print working directory).

Syntax:-pwd [options]

Description:-

ä At the time of logging in user is placed in the specific directory of the file system.

You can move around from one directory to another, but any point of time, you

are located in only one directory. This directory is known as your current directory.

pwd command tells your current directory.

Example:-

$ pwd

/home/abc

47) wc:-Word Count (wc) command counts and displays the number of lines, words,

character and number of bytes enclosed in a file.

Syntax: - wc [options] [filename]

Description:-

ä This command counts lines, words and characters depending on the options used.

It takes one or more filenames as its arguments and displays four-columnar

output. For example let9s read our os1 file. And we use wc command with that

filename.

-l print the newline counts.

-w print the word counts.
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-c print the byte counts.

-m print the character counts.

-L print the length of the longest

line.

Example :-

$cat myfile.txt

Red Hat

CentOS

Fedora

Debian

Scientific Linux

OpenSuse

Ubuntu

Xubuntu

Linux Mint

Pearl Linux

Slackware

Mandriva

ä The 8wc8 command without passing any parameter will display a basic result of

=myfile.txt8 file. The three numbers shown below are 12 (number of lines), 16

(number of words) and 112 (number of bytes) of the file.

$wc myfile.txt

12 16 112 myfile.txt

ä To count number of newlines in a file use the option 8-l8, which prints the number

of lines from a given file. Say, the following command will display the count of

newlines in a file. In the output the first filed assigned as count and second field is

the name of file.

$wc -l myfile.txt

12 myfile.txt

ä Using 8-w8 argument with 8wc8 command prints the number of words in a file. Type

the following command to count the words in a file.

$wc -w myfile.txt

16 myfile.txt

ä When using options 8-c8 and 8-m8 with 8wc8 command will print the total number of

bytes and characters respectively in a file.

$wc -c myfile.txt

112 myfile.txt

ä The 8wc8command allow an argument 8-L8, it can be used to print out the length of
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longest (number of characters) line in a file. So, we have the longest character line

(8Scientific Linux8) in a file.

$wc -L myfile.txt

16 myfile.txt

48) man:- man command which is short for manual, provides in depth information about the

requested command (or) allows users to search for commands related to a particular

keyword.

Syntax:- man commandname [options]
Description :-

-a Print a one-line help message and exit.

-k Searches for keywords in all of the manuals available.

Example:-

$ man mkdir

ä Display the information about mkdir command

49) | (Pipeline command):- Used to combine more than one command. Takes output of 1st

command as input of 2nd command.

Syntax:- commmand1| command2|&&

Example:-

$ls -l | grep "Feb"

-rw-r--r-- 1 dietstaffdietstaff 336 Feb 19 14:41 calc1.sh

-rw-r--r41 dietstaffdietstaff 410 Feb 19 14:28 calc.sh

drwxr-xr-x 7 dietstaffdietstaff 4096 Feb 24 09:04 Desktop

drwxr-xr-x 7 dietstaffdietstaff 12288Feb 26 07:44 Downloads

drwxr-xr-x 3 dietstaffdietstaff 4096 Feb 26 08:55 lab

drwxr-xr-x 2 dietstaffdietstaff 4096 Feb 24 08:00 shellscript

-rw-r--r41 dietstaffdietstaff 81 Feb 24 12:34 temp3.sh

Explain the basic system administration commands of unix
1) date : - Prints or sets the date and time.

Syntax :- date[options] [+format] [date]

Description :-

ä Display the current date with current time, time zone.

ä The command can also be used with suitable format specifies as arguments. Each

format is preceded by a + symbol, followed by the % operator, and a single

character describing the format.

Format

Abbreviated weekday(Tue).%a
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%A Full weekday(Tuesday).

%b Abbreviated month name(Jan).

%B Full month name(January).

%c Country-specific date and time format..

%D Date in the format %m/%d/%y.

%j Julian day of year (001-366).

%p String to indicate a.m. or p.m.

%T Time in the format %H:%M:%S.

%t Tab space.

%V Week number in year (01-52); start week on Monday.

Example:-

$ date

Fri Feb 19 09:55:15 IST 2016

$ date +%m

02

$ date +%h

Feb

$ date +%y

16

$ date +"Date is %D %t Time is %T"

date is 19/02/16 Time is 10:52:34

ä To know the week number of the year,

$ date -V

11

ä To set the date,

$ date -s "10/08/2016 11:37:23"

ä The above command will print Wed Oct 08 11:37:23 IST 2016

2) wall :- send a message to everybody's terminal.

Syntax :- wall [ message ]

ä Wall sends a message to everybody logged in with their mesg(1) permission set to

yes. The message can be given as an argument to wall, or it can be sent to wall's

standard input. When using the standard input from a terminal, the message

should be terminated with the EOF key (usually Control-D).

ä The length of the message is limited to 20 lines.

Example : -

$sudo wall message.txt

ä Using the sudo command to run wall as the superuser, sends thecontents

ofmessage.txt to all users.

ulimit : Setting limits on file size
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Syntax: - ulimit [limit]

Description :-

ä The ulimit command imposes a restriction on the maximum size of the file that a

user is permitted to create , so that there is less wastage of disk space.

3) passwd:- It is used to change your password.

Syntax:- passwd

Description :-

ä Passwd changes the password or shell associated with the user given by name or

the current user if name is omitted.

ä First user has to insert current password. Then new password will be asked

followed by confirm new password field.

ä passwd command can also be used to change the home directory where the path

stands for the home directory.

4) suid : - set user id.

Description :-

ä suid (Set owner User ID up on execution) is a special type of file permissions given

to a file.

ä Normally in Linux/Unix when a program runs, it inherits access permissions from

the logged in user.

ä suid is defined as giving temporary permissions to a user to run a program/file

with the permissions of the file owner rather that the user who runs it.

ä In simple words users will get file owner9s permissions as well as owner UID and

GID when executing a file/program/command.

Example:-
$ chmod u+s a.out

$ ls 3l a.out

-rwsr-xr-rw 1 dietstaff dietstaff 121 Feb 21 11:18 a.out
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1) Write a shell script to scans the name of the command and executes it.

Program :-

echo "enter command name"

read cmd

$cmd

Output :-

enter command name

cal
February 2016

Su Mo Tu We Th Fr Sa

1 2 3 4 5 6

7 8 9 10 11 12 13

14 15 16 17 18 19 20

21 22 23 24 25 26 27

28 29

2) Write a shell script Which works like calculator and performs below operations Addition

, Subtract ,Division ,Multiplication

Program :-

i) using if..elif statement

echo " Enter one no."

read n1

echo "Enter second no."

read n2

echo "1.Addition"

echo "2.Subtraction"

echo "3.Multiplication"

echo "4.Division"

echo "Enter your choice"

read ch

if [ $ch = "1" ]

then

sum=`expr $n1 + $n2`

echo "Sum ="$sum

elif [ $ch = "2" ]

then

sum=`expr $n1 - $n2`

echo "Sub = "$sum

elif [ $ch = "3" ]

then
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sum=`expr $n1 \* $n2`

echo "Mul = "$sum

elif [ $ch = "4" ]

then

sum=`expr $n1 / $n2`

echo "Div = "$sum

fi

Output :-

Enter one no.

32

Enter second no.

12

1.Addition

2.Subtraction

3.Multiplication

4.Division

Enter your choice

2

Sub = 20

ii) using while loop and switch statement

i="y"

while [ $i = "y" ]

do

echo " Enter one no."

read n1

echo "Enter second no."

read n2

echo "1.Addition"

echo "2.Subtraction"

echo "3.Multiplication"

echo "4.Division"

echo "Enter your choice"

read ch

case $ch in

1) sum=`expr $n1 + $n2`

echo "Sum ="$sum;;

2)sum=`expr $n1 - $n2`

echo "Sub = "$sum;;

3)sum=`expr $n1 \* $n2`
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echo "Mul = "$sum;;

4)sum=`expr $n1 / $n2`

echo "Div = "$sum;;

*)echo "Invalid choice";;

esac

echo "Do u want to continue ? y/n"

read i

if [ $i != "y" ]

then

exit

fi

done

Output :-

Enter one no.

32

Enter second no.

22

1.Addition

2.Subtraction

3.Multiplication

4.Division

Enter your choice

2

Sub = 10

Do u want to continue ? y/n

N

3) Write a shell script to print the pyramid structure for the givennumber.

Program :-

echo "enter the number"

read n

printf "\n"

for((i=1;i<=$n;i++))

do

for((j=1;j<=$i;j++))

do

printf "$j"

done

printf "\n"

done
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Output :-

enter the number

4

1

12

123

1234

4) Write a shell script to find the largest among the 3 givennumbers.

Program :-

clear

echo "Enter first number: "

read a

echo "Enter second number: "

read b

echo "Enter third number: "

read c

if [ $a -ge $b -a $a -ge $c ]

then

echo "$a is largest integer"

elif [ $b -ge $a -a $b -ge $c ]

then

echo "$b is largest integer"

elif [ $c -ge $a -a $c -ge $b ]

then

echo "$c is largest integer"

fi

Output :-

Enter first number:

22

Enter second number:

33

Enter third number:

42

44 is largest integer

5) Write a shell script to find factorial of given number n.

Program :-

clear
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fact=1

echo "Enter number to find factorial : "

read n

a=$n

#if enter value less than 0

if [ $n -le 0 ]

then

echo "invalid number"

exit

fi

#factorial logic

while [ $n -ge 1 ]

do

fact=`expr $fact \* $n`

n=`expr $n - 1`

done

echo "Factorial for $a is $fact"

Output :-

Enter number to find factorial :

5

Factorial for 5 is 120

6) Write a shell script to print all prime numbers from 1 to n.

Program :-

clear

echo "enter the range"

read n

echo "the prime no are:"

m=2

while [ $m -le $n ]

do

i=2

flag=0

while [ $i -le `expr $m / 2` ]

do

if [ `expr $m % $i` -eq 0 ]

then

flag=1

break

fi
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i=`expr $i + 1`

done

if [ $flag -eq 0 ]

then

echo $m

fi

m=`expr $m + 1`

done

Output :-

enter the range

10

the prime no are

2

3

5

7

7) Write a shell script to reverse a number supplied by a user.

Program :-

if [ $# -eq 1 ]

then

if [ $1 -gt 0 ]

then

num=$1

sumi=0

while [ $num -ne 0 ]

do

lnum=`expr $num % 10`

sumi=`expr $sumi \* 10 + $lnum`

num=`expr $num / 10`

done

echo "Reverse of digits is $sumi of $1"

else

echo " Number is less than 0"

fi

else

fi

echo "Insert only one parameter "



Unit 3 3 Shell Programming

Haresh Khachariya Dept:CS&IT|Operating System (2020-21)

Output :-

bash pr81.sh 123

Reverse of digits is 321 of 123

8) Write a shell script to find first n Fibonacci numbers like: 0 1, 1, 2, 3, 5, 13,&

Program :-

clear

echo "How many number of terms to be generated ?"

read n

x=0

y=1

i=2

echo "Fibonacci Series up to $n terms :"

echo "$x"

echo "$y"

while [ $i -lt $n ]

do

i=`expr $i + 1 `

z=`expr $x + $y `

echo "$z"

x=$y

y=$z

done

Output :-

How many numbers of terms to be generated?

5

Fibonacci Series up to 5 terms :

0

1

1

2

3

9) Write a shell script to check whether the given number is Perfect ornot.

Program :-

echo Enter a number

read no

i=1

ans=0

while [ $i -le `expr $no / 2` ]
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do

if [ `expr $no % $i` -eq 0 ]

then

ans=`expr $ans + $i`

fi

i=`expr $i + 1`

done

if [ $no -eq $ans ]

then

echo $no is perfect

else

echo $no is NOT perfect

fi

Output :-

Enter a number

6

6 is perfect

Enter a number

10

10 is NOT perfect

10) Write a shell script which displays a list of all files in the current directory to which you

have read, write and execute permissions

Program :-

for File in *

do

if [ -r $File -a -w $File -a -x $File ]

then

echo $File

fi

done

Output :-

Desktop

Documents

Downloads

lab

Music
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Pictures

Public

shellscript

Templates

Videos

11) Write a shell script that deletes all the files in the current directory which are 0 bytes in

length.

Program :-

clear

find . -name "*" -size -1k 3delete

echo <files deleted=

Output :-

files deleted

12) Write a shell script to check whether the given string is Palindrome ornot.

Program :-

clear

echo "Enter the string:"

read str

echo

len=`echo $str | wc -c`

len=`expr $len - 1`

i=1

j=`expr $len / 2`

while test $i -le $j

do

k=`echo $str | cut -c $i`

l=`echo $str | cut -c $len`

if test $k != $l

then

echo "String is not palindrome"

exit

fi

i=`expr $i + 1`

len=`expr $len - 1`

done

echo "String is palindrome"
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Output :-

Enter the string:

abba

String is palindrome

Enter the string:

abc

String is not palindrome

13) Write a shell script to display the digits which are in odd position in a given 5digit

number

Program :-

echo "Enter a 5 digit number"

read num

n=1

while [ $n -le 5 ]

do

a=`echo $num | cut -c $n`

echo $a

n=`expr $n + 2`

done

Output :-

Enter a 5 digit number

12345

1

3

5

14) Write a shell script to check given year is leap year or not.

Program :-

clear

echo "enter any year"

read num

if [ `expr $num % 4` -eq 0 ]

then

if [ `expr $num % 100` -eq 0 -a `expr $num % 400` -ne 0 ]

then

echo "Not a leap year"

else

echo "Leap year "
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fi

else

echo "Not a leap year"

fi

Output :-

enter any year

2016

Leap year

enter any year

2100

Not a leap year

15) Write a shell script to find the value of one number raised to the power of another.

Program :-

echo "Input number"

read no

echo "Input power"

read power

counter=0

ans=1

while [ $power -ne $counter ]

do

ans=`echo $ans \* $no | bc`

counter=`echo $counter + 1 | bc`

done

echo "$no power of $power is $ans"

Output :-

Input number

5

Input power

3

5 power of 3 is 125

16) Write a shell script to display the following details in a pay list Pay slip details, House

rent allowance, Dearness allowance, Provident fund. HRA is to be calculated at the rate

of 20% of basic, DA at the rate of 40% of basic and PF at the rate of 10% of basic.

Program :-
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i="y"

while [ $i = "y" ]

do

echo "Please enter your Basic:"

read basic

echo "PAY SLIP DETAILS"

echo "1. HOUSE RENT ALLOWANCE"

echo "2. DEARNESS ALLOWANCE"

echo "3. PROVIDENT FUND"

echo "your choice:"

read ch

case $ch in

1) hra=`expr $basic \* 20 / 100`

echo Your HOUSE RENT ALLOWANCE is Rs. $hra;;

2) da=`expr $basic \* 40 / 100`

echo Your DEARNESS ALLOWANCE is Rs. $da;;

3) pf=`expr $basic \* 10 / 100`

echo Your PPOVIDENT FUND is Rs. $pf;;

*) echo "Not a valid choice";;

esac

echo "Do u want to continue ?"

read i

if [ $i != "y" ]

then

exit

fi

done

Output :-

Please enter your Basic:

1000

PAY SLIP DETAILS

1. HOUSE RENT ALLOWANCE

2. DEARNESS ALLOWANCE

3. PROVIDENT FUND

your choice:

1

Your HOUSE RENT ALLOWANCE is Rs. 200

Do u want to continue ?
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17) Write a shell script to find sum of digits of a number.

Program :-

clear

echo "enter the number"

read n

sum=0

a=$n

while(($n >0))

do

x=`expr $n % 10`

sum=`expr $sum + $x`

n=`expr $n / 10`

done

echo "the sum of $a is $sum"

Output :-

enter the number

3355

the sum of 3355 is 16

18) Write a shell script that greets the user by saying Good Morning, Good Afternoon, and

Good Evening according to the system time.

Program :-

clear

#hours=`date|cut -c 12-13`

hours=`date +%H`

if [ $hours -le 12 ]

then

echo "Good Morning"

elif [ $hours -le 16 ]

then

echo "Good Afternoon"

elif [ $hours -le 20 ]

then

echo "Good Evening"

else

echo "Good Night"

fi

Output :-

Good Afternoon
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19) Write a shell script to generate mark sheet of a student. Take 3 subjects, calculate and

display total marks, percentage and Class obtained by the student.

Program :-

Clear

echo "Enter the five subject marks for the student"

read s1 s2 s3

sum1=`expr $s1 + $s2 + $s3`

echo "Sum of 5 subjects are: " $sum1

per=`expr $sum1 / 3`

echo " Percentage: " $per

if [ $per -ge 60 ]

then

echo "You get Distinction"

elif [ $per -ge 50 ]

then

echo â¬SYou get First classâ¬"

elif [ $per -ge 40 ]

then

echo "You get Second class"

else

echo "You get Fail"

fi

Output :-

Enter the five subject marks for the student

78 88 92

Sum of 5 subjects are: 258

Percentage: 86

You get Distinction

20) Write a shell script that finds total no. of users and finds out how many of themare

currently logged in.

Program :-

cat /etc/passwd>user.txt

set `wc -l user.txt`

log=`who|wc -l`

echo "There are $1 users in network "

echo "There are $log user loged in right now"

Output :-

There are 49 users in network

There are 2 user loged in right now
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Que-1 Installation and Configuration of Linux - Using with Ubuntu
 

ä Here is official installation steps for ubuntu
https://ubuntu.com/tutorials/tutorial-install-ubuntu-desktop#1-overview

https://ubuntu.com/tutorials/tutorial-install-ubuntu-server#1-overview (server)

á steps for dual boot installation (How To Install Ubuntu18.04 LTS Alongside Windows 10)

 

step 1: Make a backup [optional]

It is always nice to make a back up, just in case if you mess up with the system. There are

numerous articles on the web to show you how to backup your system.

Step 2: Create a live USB/disk of Ubuntu

The next thing you need to do is to create a live USB or disk. I recommend Universal USB

Installer to create a live USB of Linux OS in Windows

Read this screenshot tutorial on: how to create a live USB of Ubuntu Linux in Windows

Step 3: Make a partition where Ubuntu will be installed

If you have just one partition like this, you need to make some free space out of it for Linux. If you

have several partitions of considerable size, use any of them except C drive because it may erase

the data

To make a partition in Windows 8, go to Disk Management tool. You can find disk management

tool by searching for 8disk9 in Control Panel.

In the Disk Management tool, right click on the drive which you want to partition and

select shrink volume. In my case, I shrank the C drive to make some free space:
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Or if you have free space in your drive make it is not a window drive then delete particular volume  

 

 
 

You can leave the free space as it is. We shall use it while installing Ubuntu.

Step 4: Disable fast startup in Windows [optional]

Windows 8 introduced a new feature called <fast startup= for quick boot. While it is not

mandatory, it would be better to have it disabled.

Go to Control Panel > Hardware and Sound > Power Options > System Settings > Choose what the

power buttons do and uncheck the Turn on fast startup box

Step 5: Disable secure boot in Windows 10 and 8.1

This is the most important step. The new secure boot feature of Windows 8, originally intended

for security feature for root kit viruses, prevents dual booting of Windows with Linux. To dual

boot Windows 8 with Linux, we must disable secure boot in UEFI.

Step 6: Installing Ubuntu along with Windows 10, 8.1

you have booted in the live USB, you will be presented with option to try or install Ubuntu.

You can also boot from any bootable media now you are entering in installation steps of ubuntu
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Step 7 :select language option and click on install button

Step 8: Prepare to install Ubuntu

á you will first be asked to select your keyboard layout After selecting Continue you will be

askedWhat apps would you like to install to start with?

o The two options are 8Normal installation9 and 8Minimal installation9.

á The first is the equivalent to the old default bundle of utilities, applications, games and media

players4 a great launchpad for any Linux installation.

á The second takes considerably less storage space and allows you to install only what you need.

Beneath the installation-type question are two checkboxes; one to enable updates while

installing and another to enable third-party software.

á We advise enabling both Download updates and Install third-party software.

á Stay connected to the internet so you can get the latest updates while you install Ubuntu.

á If you are not connected to the internet, you will be asked to select a wireless network, if available.

We advise you to connect during the installation so we can ensure your machine is up to date
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Step 9 : installation type:

The main screen which you should pay attention to is Installation Type. Choose Something

else here:

Remember we had created some free space beforehand? We shall use the free space to create

Root, Swap and Home. Select the free space and click on the + sign to create partition .
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It will provide you with option to create Linux partition. We are creating the Root partition. Any

thing above 20 GB is more than sufficient for it. Choose the size, select Ext 4 as file type and /

(means root) as the mount point.there basic three partition root , boot and swap area

Clicking on OK in previous step will bring you to the partition screen. Next we will create swap.

Like previously, click on the + sign again. This time use the file type as Swap area. Suggestible

swap size is double of RAM
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In similar fashion, boot and then create a Home partition. Allocate it maximum space (in fact

allocate it rest of the free space) because this is where you9ll save music, pictures and

downloaded files.

Once you are ready with Root, Swap and Home, click on Install Now:
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Step 10 Select Your Time zone:

Step 11 Provide your User Credentials

In the next screen you will be prompted to provide your user credentials. In this screen

provide your name, computer name, username and the password to login into Ubuntu

18.04 LTS
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Step 12 Start Installing Ubuntu 18.04 LTS:

The installation of Ubuntu 18.04 LTS starts now and will take around 5-10 mins depending

on the speed of your computer,

Step 13 Restart Your System:

Once the installation is completed, remove the USB/DVD from the drive and Click <Restart

Now= to restart your system
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Step:14 Login to Your Ubuntu 18.04 desktop

Once your system has been rebooted after the installation then you will get the beneath

login screen, enter the User name and password that you have set during installation (St
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Que -2 Add a new user account

á You can add multiple user accounts to your computer. Give one account to each person in your

household or company. Every user has their own home folder, documents, and settings.

You need administrator privileges to add user accounts.

1. Open the Activities overview and start typing Users.

2. Click on Users to open the panel.

3. Press Unlock in the top right corner and type in your password when prompted.

4. Press the + button, below the list of accounts on the left, to add a new user account.

5. If you want the new user to have administrative access to the computer, select Administrator for the

account type.

Administrators can do things like add and delete users, install software and drivers, and change the

date and time.

6. Enter the new user9s full name. The username will be filled in automatically based on the full name. If

you do not like the proposed username, you can change it.

7. You can choose to set a password for the new user, or let them set it themselves on their first login.

If you choose to set the password now, you can press the icon to automatically generate a random

password.

8. Click Add.

Screen :

â Open Terminal by pressing Crtl+Alt+T or Search 'Terminal' in Dash.

â Execute the following command in terminal

â sudo apt-get install gnome-system-tools

â Search "Users" in Dash
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á Click and it will run the Users and Groups :

á Click Add Button to add new user
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á Steps to Create a New Sudo User command line:

â Log in to your server as the root user.

â Use the adduser command to add a new user to your system.

å #adduser username

â Set and confirm the new user's password at the prompt. A strong password is highly recommended!

â Set password prompts:

â Enter new UNIX password:

â Retype new UNIX password:

â passwd: password updated successfully

â User information prompts:

â Changing the user information for username Enter the new value, or press ENTER for the default Full

Name []:

â Room Number []:

â Work Phone []:

â Home Phone []:

â Other []:

â Is the information correct? [Y/n]

Que-3 Install / Uninstall Software

á Terminal:

â # sudo apt-get install pakege _name

â #sudo apt-get remove pakege_name

á GUI:

Install additional applications

ä An application is software that has a graphical user interface (GUI). The Ubuntu development

team has chosen a default set of applications that we think makes Ubuntu very useful for most

day-to-day tasks. However, you will certainly want to install more applications to make

Ubuntu more useful to you. To install an application, you can use Ubuntu Software.

ä Applications are available in two formats: snap packages and Debian packages. An application

available as a snap package is from now on referred to as a snap. Some applications are

available in both formats. In such a case in Ubuntu Software the snap will be listed first.

You may also wish to install software that does not have a GUI. To install such software, you

can use Synaptic. Note that Synaptic does not list snaps.
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á To install an application:

1. Click the Ubuntu Software icon in the Dock, or search for Software in the Activities search bar.

2. When Ubuntu Software launches, search for an application, or select a category and find an

application from the list.

3. Select the application that you want to install and click Install.

4. You will be asked to authenticate by entering your password. Once you have done that the

installation will begin. The installation usually finishes quickly, but could take a while if you have a

slow Internet connection.

á To Remove an application

ä An application is software that has a graphical user interface (GUI). You can use Ubuntu

Software to remove applications that you no longer use.

ä Applications are available in two formats: snap packages and Debian packages. An application

available as a snap package is from now on referred to as a snap. Some applications are

available in both formats. In such a case in Ubuntu Software the snap will be listed first.

ä You may also wish to remove software that does not have a GUI. To remove such software,

you can use Synaptic. Note that Synaptic does not list snaps.

á To remove an application:

1. Click the Ubuntu Software icon in the Dock, or search for Software in the Activities search bar.

2. When Ubuntu Software opens, click the Installed button at the top.

3. Find the application that you want to remove by using the search box or by looking through

the list of installed applications.

4. Select the application and click Remove.

5. Confirm that you want to remove the application.

6. You will be asked to authenticate by entering your password. After you have done that, the

application will be removed.
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Que-4 FTP Server:

á File Transfer Protocol (FTP) is a TCP protocol for uploading and downloading files between

computers. FTP works on a client/server model.

á The server component is called an FTP daemon.

á It continuously listens for FTP requests from remote clients.

á When a request is received, it manages the login and sets up the connection. For the duration of

the session it executes any of commands sent by the FTP client

o Access to an FTP server can be managed in two ways:

á Anonymous

á Authenticated

ä In the Anonymous mode, remote clients can access the FTP server by using the default user account

called <anonymous= or <ftp= and sending an email address as the password.

ä In the Authenticated mode a user must have an account and a password. This latter choice is very

insecure and should not be used except in special circumstances. If you are looking to transfer files

securely see SFTP in the section on OpenSSH-Server.

ä User access to the FTP server directories and files is dependent on the permissions defined for the

account used at login. As a general rule, the FTP daemon will hide the root directory of the FTP server and

change it to the FTP Home directory. This hides the rest of the file system from remote sessions.

o vsftpd - FTP Server Installation

á vsftpd is an FTP daemon available in Ubuntu. It is easy to install, set up, and maintain. To

install vsftpd you can run the following command:
sudo apt install vsftpd

o Anonymous FTP Configuration

á By default vsftpd is not configured to allow anonymous download. If you wish to enable

anonymous download edit /etc/vsftpd.conf by changing:

anonymous_enable=YES

á During installation a ftp user is created with a home directory of /srv/ftp. This is the

default FTP directory.

á If you wish to change this location, to /srv/files/ftp for example, simply create a directory

in another location and change the ftp user9s home directory:

sudo mkdir -p /srv/files/ftp

sudo usermod -d /srv/files/ftp ftp

á After making the change restart vsftpd:

sudo systemctl restart vsftpd.service\

á Finally, copy any files and directories you would like to make available through

anonymous FTP to /srv/files/ftp, or /srv/ftp if you wish to use the default.
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á User Authenticated FTP Configuration
á By default vsftpd is configured to authenticate system users and allow them to download

files. If you want users to be able to upload files, edit /etc/vsftpd.conf:

write_enable=YES

á Now restart vsftpd:

sudo systemctl restart vsftpd.service

á Now when system users login to FTP they will start in their home directories where they

can download, upload, create directories, etc.

á Similarly, by default, anonymous users are not allowed to upload files to FTP server. To

change this setting, you should uncomment the following line, and restart vsftpd:

anon_upload_enable=YES

á To configure FTPS, edit /etc/vsftpd.conf

Que-5 Domain Name Service (DNS)

á Domain Name Service (DNS) is an Internet service that maps IP addresses and fully

qualified domain names (FQDN) to one another. In this way, DNS alleviates the

need to remember IP addresses.

á Computers that run DNS are called name servers. Ubuntu ships with BIND (Berkley

Internet Naming Daemon), the most common program used for maintaining a

name server on Linux.

Installation

At a terminal prompt, enter the following command to install dns:

sudo apt install bind9

A very useful package for testing and troubleshooting DNS issues is the dnsutils package. Very often these tools

will be installed already, but to check and/or install dnsutils enter the following:

sudo apt install dnsutils

Configuration

There are many ways to configure BIND9. Some of the most common configurations are a caching nameserver,

primary server, and secondary server.

á When configured as a caching nameserver BIND9 will find the answer to name queries and remember

the answer when the domain is queried again.

á As a primary server, BIND9 reads the data for a zone from a file on its host and is authoritative for that

zone.

á As a secondary server, BIND9 gets the zone data from another nameserver that is authoritative for the

zone.
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Overview

The DNS configuration files are stored in the /etc/bind directory. The primary configuration file

is /etc/bind/named.conf, which in the layout provided by the package just includes these files.

á /etc/bind/named.conf.options: global DNS options

á /etc/bind/named.conf.local: for your zones

á /etc/bind/named.conf.default-zones: default zones such as localhost, its reverse, and the root hints

Caching Nameserver

The default configuration acts as a caching server. Simply uncomment and edit /etc/bind/named.conf.options to

set the IP addresses of your ISP9s DNS servers

Primary Server

In this section BIND9 will be configured as the Primary server for the domain example.com. Simply

replace example.com with your FQDN (Fully Qualified Domain Name).

Secondary Server

Once a Primary Server has been configured a Secondary Server is highly recommended in order to maintain the

availability of the domain should the Primary become unavailable.

First, on the Primary server, the zone transfer needs to be allowed. Add the allow-transfer option to the example

Forward and Reverse zone definitions in /etc/bind/named.conf.local
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Que-6 How to Configure Ubuntu9s Built-In Firewall

á Ubuntu includes its own firewall, known as ufw 3 short for <uncomplicated firewall.= Ufw is an easier-to-

use frontend for the standard Linux iptables commands. You can even control ufw from a graphical

interface.

á Ubuntu9s firewall is designed as an easy way to perform basic firewall tasks without learning iptables. It

doesn9t offer all the power of the standard iptables commands, but it9s less complex.

á Terminal Usage

á The firewall is disabled by default. To enable the firewall, run the following command from a terminal:

sudo ufw enable 

á You don9t necessarily have to enable the firewall first. You can add rules while the firewall is offline, and

then enable it after you9re done configuring it.

á To open a port (SSH in this example):

â sudo ufw allow 22

á Rules can also be added using a numbered format:
â sudo ufw insert 1 allow 80

á Similarly, to close an opened port:
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â sudo ufw deny 22

á To remove a rule, use delete followed by the rule:
â sudo ufw delete deny 22

á It is also possible to allow access from specific hosts or networks to a port. The following example allows

SSH access from host 192.168.0.2 to any IP address on this host:
â sudo ufw allow proto tcp from 192.168.0.2 to any port 22

Replace 192.168.0.2 with 192.168.0.0/24 to allow SSH access from the entire subnet.

á ufw can be disabled by:

â sudo ufw disable

á To see the firewall status, enter:

sudo ufw status

Logging is disabled by default, but you can also enable logging to print firewall messages to the system

log:

sudo ufw logging on

á GUFW Graphical Interface

á UFW is a graphical interface for ufw. Ubuntu doesn9t come with a graphical interface, but

gufw is included in Ubuntu9s software repositories. You can install it with the following

command:

sudo apt-get install gufw

á GUFW appears in the Dash as an application named Firewall Configuration. Like ufw itself,

GUFW provides a simple, easy-to-use interface. You can easily enable or disable the

firewall, control the default policy for inbound or outbound traffic, and add rules.

á The rules editor can be used to add simple rules or more complicated ones.
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á Remember, you can9t do everything with ufw 3 for more complicated firewall tasks, you9ll

have to get your hands dirty with iptables.

Que-7 Web Servers:

á A Web server is a software responsible for accepting HTTP requests from clients, which

are known as Web browsers, and serving them HTTP responses along with optional data

contents, which usually are Web pages such as HTML documents and linked objects

(images, etc.).

á HTTPD - Apache2 Web Server

á Apache is the most commonly used Web server on Linux systems. Web servers are used to

serve Web pages requested by client computers. Clients typically request and view Web

pages using Web browser applications such as Firefox, Opera, Chromium, or Internet

Explorer.

á Users enter a Uniform Resource Locator (URL) to point to a Web server by means of its

Fully Qualified Domain Name (FQDN) and a path to the required resource. For example, to

view the home page of the Ubuntu Web site a user will enter only the FQDN:

www.ubuntu.com

á To view the community sub-page, a user will enter the FQDN followed by a path:

www.ubuntu.com/community

á The most common protocol used to transfer Web pages is the Hyper Text Transfer Protocol (HTTP).

Protocols such as Hyper Text Transfer Protocol over Secure Sockets Layer (HTTPS), and File Transfer

Protocol (FTP), a protocol for uploading and downloading files, are also supported.
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á Apache Web Servers are often used in combination with theMySQL database engine, the HyperText

Preprocessor (PHP) scripting language, and other popular scripting languages such as Python and Perl.

This configuration is termed LAMP (Linux, Apache, MySQL and Perl/Python/PHP) and forms a powerful

and robust platform for the development and deployment of Web-based applications.

Installation

The Apache2 web server is available in Ubuntu Linux. To install Apache2:

á At a terminal prompt enter the following command:

â sudo apt install apache2

Configuration

Apache2 is configured by placing directives in plain text configuration files. These directives are separated

between the following files and directories:

1. apache2.conf: the main Apache2 configuration file. Contains settings that are global to Apache2.

2. httpd.conf: historically the main Apache2 configuration file, named after the httpd daemon. Now the file

does not exist. In older versions of Ubuntu the file might be present, but empty, as all configuration

options have been moved to the below referenced directories.

3. conf-available: this directory contains available configuration files. All files that were previously

in /etc/apache2/conf.d should be moved to /etc/apache2/conf-available.

4. conf-enabled: holds symlinks to the files in /etc/apache2/conf-available. When a configuration file is

symlinked, it will be enabled the next time apache2 is restarted.

5. envvars: file where Apache2 environment variables are set.

6. mods-available: this directory contains configuration files to both load modules and configure them. Not

all modules will have specific configuration files, however.

7. mods-enabled: holds symlinks to the files in /etc/apache2/mods-available. When a module configuration

file is symlinked it will be enabled the next time apache2 is restarted.

8. ports.conf: houses the directives that determine which TCP ports Apache2 is listening on.

9. sites-available: this directory has configuration files for Apache2 Virtual Hosts. Virtual Hosts allow Apache2

to be configured for multiple sites that have separate configurations

.

10. sites-enabled: like mods-enabled, sites-enabled contains symlinks to the /etc/apache2/sites-

available directory. Similarly when a configuration file in sites-available is symlinked, the site configured by

it will be active once Apache2 is restarted.
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11. magic: instructions for determining MIME type based on the first few bytes of a file..

In addition, other configuration files may be added using the Include directive, and wildcards can be used to

include many configuration files. Any directive may be placed in any of these configuration files. Changes to the

main configuration files are only recognized by Apache2 when it is started or restarted.

Method-2 for LAMP and individual

á $ Sudo apt-get update (First time after installation)

á $ sudo apt-get install apache2

á $ sudo apt-get install phpmyadmin

á $ sudo apt-get install mysql-server

á Go to browser: http://localhost or

á http://127.0.1.1 (Home page)

á Store your demo.php page at /var/www

Now run http://localhost/demo.php

á Another way to Install apache web server, phpmyadmin and MySQL:

á $ sudo apt-get install tasksel (if not installed)

á $ sudo tasksel

á Choose LAMP server and press ok

á LAMP : L-Linux

A- Apache

M-MySQL

P-phpmyadmin

á Run services of Apache and then run php file

á $ sudo service apache2 start
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Que-8 Samba Server

á This section of the Ubuntu Server Guide introduces principles and tools used in configuring your Ubuntu

Server for sharing network resources with Windows computers

á Successfully networking your Ubuntu system with Windows clients involves providing and integrating

with services common to Windows environments. Such services assist the sharing of data and

information about the computers and users involved in the network, and may be classified under three

major categories of functionality:

1. File and Printer Sharing Services. Using the Server Message Block (SMB) protocol to facilitate the sharing

of files, folders, volumes, and the sharing of printers throughout the network.

2. Directory Services. Sharing vital information about the computers and users of the network with such

technologies as the Lightweight Directory Access Protocol (LDAP) and Microsoft Active DirectoryÆ.

3. Authentication and Access. Establishing the identity of a computer or user of the network and

determining the information the computer or user is authorized to access using such principles and

technologies as file permissions, group policies, and the Kerberos authentication service.

File Server

á One of the most common ways to network Ubuntu and Windows computers is to configure Samba as a

File Server. This section covers setting up a Samba server to share files with Windows clients.

Installation

á The first step is to install the samba package. From a terminal prompt enter:

sudo apt install samba

Configuration

á The main Samba configuration file is located in /etc/samba/smb.conf. The default configuration file has a

significant number of comments in order to document various configuration directives.

1. First, edit the following key/value pairs in the [global] section of /etc/samba/smb.conf:

workgroup = EXAMPLE

...

security = user

The security parameter is farther down in the [global] section, and is commented by default. Also,

change EXAMPLE to better match your environment.

2. Create a new section at the bottom of the file, or uncomment one of the examples, for the directory to be

shared:

[share]

comment = Ubuntu File Server Share

path = /srv/samba/share

browsable = yes[OK TO YES FOR PRINTER]
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guest ok = yes[printer ok TO YES]

read only = no

create mask = 0755

1. comment: a short description of the share. Adjust to fit your needs.

2. path: the path to the directory to share.

This example uses /srv/samba/sharename because, according to the Filesystem Hierarchy Standard

(FHS), /srv is where site-specific data should be served. Technically Samba shares can be placed

anywhere on the filesystem as long as the permissions are correct, but adhering to standards is

recommended.

3. browsable: enables Windows clients to browse the shared directory using Windows Explorer.

4. guest ok: allows clients to connect to the share without supplying a password.

5. read only: determines if the share is read only or if write privileges are granted. Write privileges are

allowed only when the value is no, as is seen in this example. If the value is yes, then access to the share

is read only.

6. create mask: determines the permissions new files will have when created.

3.Now that Samba is configured, the directory needs to be created and the permissions changed. From a

terminal enter:

sudo mkdir -p /srv/samba/share

sudo chown nobody:nogroup /srv/samba/share/

á Finally, restart the samba services to enable the new configuration:

á After editing smb.conf restart Samba:

sudo systemctl restart smbd.service nmbd.service

á From a Windows client you should now be able to browse to the Ubuntu file server and see the

shared directory. If your client doesn't show your share automatically, try to access your server by

its IP address, e.g. \\192.168.1.1 OR 127.0.0.1 , in a Windows Explorer window. To check

that everything is working try creating a directory from Windows.

á To create additional shares simply create new [dir] sections in /etc/samba/smb.conf, and

restart Samba. Just make sure that the directory you want to share actually exists and the

permissions are correct.
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Que-9 Why use Wine:

á With the increasing popularity of Linux desktops, There is another requirement occurred that we should

have an application which can be used to run windows applications. Windows has a long list of beautiful

applications for users which is not available for Linux users. As we know that Linux does not support

windows executable so WineHQ is a solution to run windows applications and Linux systems.

This article will help you to install Wine 1.7.38 Development Release on RHEL based systems. 

For ubuntu you have to use <apt-get < 

 

Installing Prerequisite 

á Wine required many development packages, So we need to install required packages for Wine using yum

package manager using following commands.

# yumgroupinstall 'Development Tools'

# yum install libX11-devel freetype-develzlib-devellibxcb-devel

Install Wine

á RPM packages for wine are not available for latest versions, So we need to download wine source code.

Use below commands to download it.

# cd /usr/src

# wget http://prdownloads.sourceforge.net/wine/wine-1.7.38.tar.bz2

# tar xjf wine-1.7.38.tar.bz2

# cd wine-1.7.38

á Configure wine using one of following command based on your system architecture.

For 32-Bit Systems:
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# ./configure

For 64-Bit Systems:

# ./configure --enable-win64

á Finally compile wine source with make command

# make

# make install

Check Wine Version

á Use following command to check version of wine installed on your system

On 32-Bit Systems:

# wine --version

On 64-Bit Systems:

# wine64 3version
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How to Use Wine

á To use wine we need to login on GUI desktop. After that Download a windows executable (.exe) file

like PuTTY on your system and open it with Wine as below screenshot or use following command.

# wine putty.exe
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(1) What is virtualization? Explain in details.

â Virtualization is the process of creating a software-based, or virtual,

representation of something, such as virtual applications, servers, storage and

networks.

â It is the single most effective way to reduce IT expenses while boosting efficiency

and agility for all size businesses.

â OperatingsystembasedVirtualizationreferstoanoperatingsystemfeatureinwhich

the kernel enables the existence of various isolated user-space instances.

â The installation of virtualization software also refers to Operating system-based

virtualization.

â It is installed over a pre-existing operating system and that operating system is

called the host operating system.

â In this virtualization, a user installs the virtualization software in the operating

system of his system like any other program and utilize this application to operate

and generate various virtual machines.

â Thevirtualizationsoftwareallowsdirect access toanyof thecreatedvirtualmachine

to the user.

â AsthehostOScanprovidehardwaredeviceswiththemandatorysupport,operating

system virtualization may affect compatibility issues of hardware even when the

hardware driver is not allocated to the virtualization software.

â Virtualization software is able to convert hardware IT resources which require

unique software for operation into virtualized IT resources.

â As the host OS is a complete operating system in itself, manyOS based services are

availableasorganizationalmanagementandadministrationtoolscanbeutilizedfor

the virtualization host management.

Full Virtualization:

â Virtual machine simulates hardware to allow an unmodified guest OS to be run in

isolation.

â There is two type of Full virtualizations in the enterprise market.

â Onboth full virtualization types, guest operating system9s source informationwill

not be modified.

1. Software assisted full virtualization

2. Hardware-assisted full virtualization

â It is also referred as true or pure virtualization.

â It completely relies on binary translation to trap and virtualize the execution of

sensitive, non-virtualizable instructions sets.
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â It emulates the hardware using the software instruction sets.

â Due to binary translation, it often criticized for performance issue.

Uses of OS Virtualization

â Used for virtual hosting environment.

â Used for securely allocation of finite hardware resources among a large number of

distrusting users.

â System administrator uses it to integrate server hardware by moving services on

separate hosts.

â To improvised security by separating several applications to several containers.

â These forms of virtualization don't require hardware to work efficiently.

Benefits of Virtualization:

â Reduced capital and operating costs.

â Increased IT productivity, efficiency, agility and responsiveness.

â Faster provisioning of applications and resources.

â Greater business continuity.

â Simplified data centre management.

Figure 1-1. Virtualization
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How OS Virtualization Works

â The steps for how these virtualization works are listed below:

â Connect to OS Virtualization Server

â Connect to virtual disk

â Then connect this virtual disk to the client

â OS is streamed to the client

(2) Virtual Machine

â Virtualization technology enables a single PC or server to simultaneously run

multiple operating systems or multiple sessions of a single OS

â Amachinewithvirtualization software canhost numerousapplications, including

those that run on different operating systems, on a single platform

â Thehost operating systemcansupport anumberof virtualmachines, eachofwhich

has the characteristics of a particular OS

â The solution that enables virtualization is a virtual machine monitor (VMM), or

hypervisor

â Virtual machines are divided in two categories based on their use and correspondence

to realmachine.

â System virtual machines: It provides a complete system platform that executes

complete operating system.

â Process virtual machines: It will run a single program.

Figure 1-2. Virtual Machine
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â Whenwe run different processes on an operating system, it creates an illusion that

eachprocess is runningonadifferentprocessorhaving itsownvirtualmemory,with

the help of CPU scheduling and virtual-memory techniques.

â There are additional features of a process that cannot be provided by the hardware

alone like system calls and a file system.

â The virtualmachine approachdoes not provide these additional functionalities but

it only provides an interface that is same as basic hardware.

â Each process is provided with a virtual copy of the underlying computer system.

â We can create a virtualmachine for several reasons, all of which are fundamentally

related to the ability to share the same basic hardware yet canalso support different

execution environments, i.e., different operating systems simultaneously.

â The main drawback with the virtual-machine approach involves disk systems. Let

ussuppose that thephysicalmachinehasonly threediskdrivesbutwants to support

seven virtual machines.

â Obviously, it cannot allocate a disk drive to each virtual machine, because virtual-

machine software itself will need substantial disk space to provide virtualmemory

and spooling. The solution is to provide virtual disks.

â Users are thus given their own virtual machines. After which they can run any of

the operating systems or software packages that are available on the underlying

machine.

â The virtual-machine software is concerned with multi-programming multiple virtual

machinesonto aphysicalmachine, but it doesnotneed toconsideranyuser-support

software.

â This arrangement can provide a useful way to divide the problem of designing a

multi-user interactive system, into two smaller pieces.

Example:

â This is ideal for testing out other operating systems, likeWindows 10 or alternative

Linux operating systems.

â You can also use virtual machines to run software on operating systems it wasn9t

designed for.

â For example, youcan runWindowsprograms onaMacor runmultiple copies of an

app on a Mac with a virtual machine.

VM Advantages:

â Multiple OS environments can exist simultaneously on the samemachine, separate

from each other;
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â Virtual machine can offer an instruction set architecture that differs from real

computer.

â Easy maintenance, application provisioning, availability and convenient recovery.

VMDis-advantages:

â When multiple virtual machines are simultaneously running on a host computer,

eachvirtualmachinemayintroduceanunstableperformance,whichdependsonthe

workload on the system by other running virtual machines.

â Virtual machine is not that much efficient as a real one when accessing the hardware.

(3) Explain virtual machine application.

â Virtual Machine isolates the hardware of our computer such as CPU, hard drives,

memory, NIC (Network Interface Card) etc, into many different execution

environments as per our requirements, feel like a single computer.

â Examples: VirtualBox, VMWare Workstation & Microsoft Hyper-V.

VirtualBox VMWare Workstation Microsoft Hyper - V

VirtualBox

â VirtualBox is a great, open-source application that runs onWindows, macOS, and

Linux.

â One of the best parts about VirtualBox is that there9s no commercial version.

â Thismeans youget all features for free, including advanced features like

snapshots.

â This allows you to save a virtual machine9s state and revert to that state in the

future, which is great for testing.

VMWare Workstation
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â VMwareWorkstationallows for the installationofmultiple instances of different

operating systems, including client and server operating systems.

â It helps the network or system administrators to check, test and verify the client

server environment.

â Administrator can also switch between different virtual machines at same time.

â VMware Workstation has its limitations, including hardware support, operating

system issues, and network protocols hurdles.

Microsoft Hyper - V

â Hyper-V is virtualization software that virtualizes software.

â It cannot only virtualize operating systemsbut also entire hardware components,

such as hard drives and network switches. Unlike VirtualBox.

â Hyper-V is not limited to the user9s device. You can use it for server virtualization.

â Hyper-V is available in three versions.

1. Hyper-V for Windows Servers

2. Hyper-V Servers

3. Hyper-V on Windows 10

(4) Use of Virtual Machine

â Take trial on newer versions of operating systems

â Virtualization from your own desktop

â Test with different operating systems

â Utilizing software that requests an outdated operating system

â Run software formatted for other operating systems

â Test software on many different platforms

â Compile different servers for business use

â Safety and Security
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What is Data Science?

¯Data Science is the area of study which involves extracting
insights from vast amounts of data using various scientific
methods, algorithms, and processes. It helps you to discover
hidden patterns from the raw data. The term Data Science
has emerged because of the evolution of mathematical
statistics, data analysis, and big data

¯Data Science is an interdisciplinary field that allows you to
extract knowledge from structured or unstructured data.
Data science enables you to translate a business problem
into a research project and then translate it back into a
practical solution.
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Why Data Science?

¯Here are significant advantages of using Data Analytics

Technology:

ç Data is the oil for today9s world. With the right tools,

technologies, algorithms, we can use data and convert it into a

distinct business advantage

ç Data Science can help you to detect fraud using advanced

machine learning algorithms

ç It helps you to prevent any significant monetary losses

ç Allows to build intelligence ability in machines
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Why Data Science?

ç You can perform sentiment analysis to gauge customer brand

loyalty

ç It enables you to take better and faster decisions

ç It helps you to recommend the right product to the right

customer to enhance your business
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Why Data Science?
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Data Science Components
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¯Statistics:
ç Statistics is the most critical unit of Data Science basics, and it
is the method or science of collecting and analyzing numerical
data in large quantities to get useful insights.

¯Visualization:

ç Visualization technique helps you access huge amounts of data
in easy to understand and digestible visuals.

¯ Machine Learning:

ç Machine Learning explores the building and study of algorithms
that learn to make predictions about unforeseen/future data.
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¯Deep Learning:

ç Deep Learning method is new machine learning research

where the algorithm selects the analysis model to follow.



Data Science Process
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¯Now in this Data Science , we will learn the Data

Science Process:



Data Science Process
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¯1. Discovery:
ç Discovery step involves acquiring data from all the identified

internal & external sources, which helps you answer the

business question.

ç The data can be:

ïLogs from webservers

ïData gathered from social media

ïCensus datasets

ïData streamed from online sources using APIs
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¯2. Preparation:
ç Data can have many inconsistencies like missing values, blank columns, an
incorrect data format, which needs to be cleaned. You need to process,
explore, and condition data before modelling. The cleaner your data, the
better are your predictions.

¯3. Model Planning:

ç In this stage, you need to determine the method and technique
to draw the relation between input variables. Planning for a
model is performed by using different statistical formulas
and visualization tools. SQL analysis services, R, and SAS/access
are some of the tools used for this purpose.
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¯4. Model Building:

ç In this step, the actual model building process starts. Here,
Data scientist distributes datasets for training and testing.
Techniques like association, classification, and clustering are
applied to the training data set. The model, once prepared, is
tested against the <testing= dataset.

¯5. Operationalize:

ç You deliver the final baselined model with reports, code, and
technical documents in this stage. Model is deployed into a
real-time production environment after thorough testing.
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¯6. Communicate Results

ç In this stage, the key findings are communicated to all

stakeholders. This helps you decide if the project results are a

success or a failure based on the inputs from the model.
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¯Most prominent Data Scientist job titles are:

ç Data Scientist

ç Data Engineer

ç Data Analyst

ç Statistician
ç Data Architect

ç Data Admin

ç Business Analyst
ç Data/Analytics Manager
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¯Data Scientist:

ç Role: A Data Scientist is a professional who manages enormous
amounts of data to come up with compelling business visions by
using various tools, techniques, methodologies, algorithms, etc.

ç Languages: R, SAS, Python, SQL, Hive, Matlab, Pig, Spark¯Data Engineer:

ç Role: The role of a data engineer is of working with large amounts
of data. He develops, constructs, tests, and maintains architectures
like large scale processing systems and databases.

ç Languages: SQL, Hive, R, SAS, Matlab, Python, Java, Ruby, C + +,
and Perl
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¯Data Analyst:

ç Role: A data analyst is responsible for mining vast amounts of data.

They will look for relationships, patterns, trends in data. Later he or

she will deliver compelling reporting and visualization for analyzing

the data to take the most viable business decisions.

ç Languages: R, Python, HTML, JS, C, C+ + , SQL

¯Statistician:
ç Role: The statistician collects, analyses, and understands qualitative

and quantitative data using statistical theories and methods.

ç Languages: SQL, R, Matlab, Tableau, Python, Perl, Spark, and Hive
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¯Data Administrator:

ç Role: Data admin should ensure that the database is accessible
to all relevant users. He also ensures that it is performing
correctly and keeps it safe from hacking.

ç Languages: Ruby on Rails, SQL, Java, C#, and Python

¯Business Analyst:
ç Role: This professional needs to improve business processes.
He/she is an intermediary between the business executive team
and the IT department.

ç Languages: SQL, Tableau, Power BI and, Python



Tools for Data Science
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Data Analysis Data Warehousing Data Visualization Machine Learning

R, 

Spark, Python and

SAS

Hadoop, 

SQL, Hive

R, Tableau, Raw Spark, Azure ML studio



Difference Between Data Science

with BI (Business Intelligence)
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Parameters Business Intelligence Data Science

Perception Looking Backward Looking Forward

Data 

Sources

Structured Data. Mostly SQL, but some time 

Data Warehouse

Structured and Unstructured data.Like logs, SQL, 

NoSQL, or text

Approach Statistics & Visualization Statistics, Machine Learning, and Graph

Emphasis Past & Present Analysis & Neuro-linguistic Programming

Tools Pentaho, Microsoft Bl, QlikView, R, TensorFlow



Applications of Data Science

¯ Some application of Data Science are:

¯ Internet Search:

ç Google search uses Data science technology to search for a specific result
within a fraction of a second

¯Recommendation Systems:

ç To create a recommendation system. For example, <suggested friends=
on Facebook or suggested videos= on YouTube, everything is done with
the help of Data Science.

¯ Image & Speech Recognition:

ç Speech recognizes systems like Siri, Google Assistant, and Alexa run on
the Data science technique. Moreover, Facebook recognizes your friend
when you upload a photo with them, with the help of Data Science.
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Applications of Data Science

¯Gaming world:

ç EA Sports, Sony, Nintendo are using Data science technology. This

enhances your gaming experience. Games are now developed using

Machine Learning techniques, and they can update themselves when

you move to higher levels.

¯Online Price Comparison:

ç PriceRunner, Junglee, Shopzilla work on the Data science

mechanism. Here, data is fetched from the relevant websites using

APIs.
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Introduction of Python

¯Python is a high-level, interpreted, interactive and object-

oriented scripting language.

¯Python is designed to be highly readable. It uses English

keywords frequently where as other languages use

punctuation, and it has fewer syntactical constructions

than other languages.
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Introduction of Python

ç Python is Interpreted: Python is processed at runtime by

the interpreter. You do not need to compile your program

before executing it. This is similar to PERL and PHP.

ç Python is Interactive: You can actually sit at a Python

prompt and interact with the interpreter directly to write your

programs.

ç Python is Object-Oriented: Python supports Object-

Oriented style or technique of programming that encapsulates

code within objects.
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Introduction of Python

o Python is a Beginner's Language: Python is a great language

for the beginner-level programmers and supports the

development of a wide range of applications from simple text

processing to WWW browsers to games.

o Python is an example of a high-level language; other high-level

languages you might have heard of are C++, PHP, Pascal, C#, and

Java.

o Thus, programs written in a high-level language have to be

translated into something more suitable before they can run.
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Introduction of Python

¯Almost all programs are written in high-level languages

because of their advantages. It is much easier to program

in a high-level language so programs take less time to

write, they are shorter and easier to read, and they are

more likely to be correct.

¯Second, high-level languages are portable, meaning that

they can run on different kinds of computers with few or

no modifications.
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Introduction of Python

¯ The engine that translates and runs Python is called the Python Interpreter: There

are two ways to use it:

ç immediate mode and script mode. In immediate mode, you type Python

expressions into the Python Interpreter window, and the interpreter

immediately shows the result:
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Introduction of Python

¯ The >>> is called the Python prompt. The interpreter uses the prompt to
indicate that it is ready for instructions.
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Python History

¯ Invented at the National Research Institute for Mathematics
and Computer Science in the Netherlands, early 90s by
Guido Van Rossum

¯ Python was conceived in the late 1980s and its implementation was
started in December 1989

¯ Python is derived from many other languages, including ABC,
Modula-3, C, C++, Algol-68, SmallTalk, Unix shell, and other
scripting languages.

¯ Open sourced from beginning

¯ Considered a scripting language, but is much more Scalable, object
oriented and functional from the beginning

¯ Used by Google from the beginning
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Python History

¯Author is Guido Van Rossum

¯Convinced in Late 1980

¯ Finally released in 1991

¯ Start implementation in December 1989 at CWI in Netherland.

¯ Successor of ABC Programming language.

¯Name came from BBC9s TV Show 3 8Monty Python9s Flying Circus9
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Features of Python

¯Easy-to-learn: Python has few keywords, simple structure, and a
clearly defined syntax.

¯Easy-to-read: Python code is more clearly defined and visible to
the eyes.

¯Easy-to-maintain: Python's source code is fairly easy-to-maintain.

¯A broad standard library: Python's bulk of the library is very
portable and cross- platform compatible on UNIX, Windows, and
Macintosh.

¯ Interactive Mode: Python has support for an interactive mode
which allows interactive testing and debugging of snippets of code.

¯Portable: Python can run on a wide variety of hardware platforms
and has the same interface on all platforms.
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Features of Python

¯Extendable: You can add low-level modules to the Python
interpreter. These modules enable programmers to add to
or customize their tools to be more efficient.

¯Databases: Python provides interfaces to all major
commercial databases.

¯GUI Programming: Python supports GUI applications
that can be created and ported to many system calls,
libraries, and windows systems, such as Windows MFC,
Macintosh, and the X Window system of UNIX.

¯Scalable: Python provides a better structure and support
for large programs than shell scripting.
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Installing Python

¯Python is pre-installed on most Unix systems, including

Linux and MAC OS X

¯But for Windows Operating Systems, user can download

from the https://www.python.org/downloads/

¯Form the above link download latest version of python

IDE and install.
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Python Data Types

¯Built-in Data Types
¯In programming, data type is an important concept.

¯Variables can store data of different types, and different

types can do different things.
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Python Data Types

¯Built in Datatypes
ç None Type

ç Numeric Types (int, float)

ç Bool Type
ç Sequences (list, tuple)
ç Sets (sets, frozenset)
ç Mappings (dict)
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Python Data Types

¯Python Numbers

¯int
¯float
¯Int
¯Int, or integer, is a whole number, positive or negative,

without decimals, of unlimited length.
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Python Data Types

¯Example

¯Integers:
¯x = 1

y = 35656222554887711

z = -3255522

print(type(x))

print(type(y))

print(type(z))
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Python Data Types

¯Float
¯Float, or "floating point number" is a number, positive or
negative, containing one or more decimals.

¯Example

¯Floats:
¯x = 1.10
y = 1.0
z = -35.59

print(type(x))
print(type(y))
print(type(z))
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Python Data Types

¯Float
¯Float, or "floating point number" is a number, positive or
negative, containing one or more decimals.

¯Example

¯Floats:
¯x = 1.10
y = 1.0
z = -35.59

print(type(x))
print(type(y))
print(type(z))
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Python Data Types

¯Bool Type
¯Booleans represent one of two values: True or False.

¯The bool() function allows you to evaluate any value, and

give you True or False in return.

¯Example

¯Evaluate a string and a number:

¯print(bool("Hello"))
print(bool(15))
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Python Data Types

¯here are four collection data types in the Python

programming language:

ç List is a collection which is ordered and changeable. Allows
duplicate members.

ç Tuple is a collection which is ordered and unchangeable.
Allows duplicate members.

ç Set is a collection which is unordered, unchangeable*, and
unindexed. No duplicate members.

ç Dictionary is a collection which is ordered** and changeable.
No duplicate members.
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Python Data Types

¯Sequences (list, tuple)
ç Python Lists

¯Lists are used to store multiple items in a single variable.

¯Lists are one of 4 built-in data types in Python used to

store collections of data

¯Lists are created using square brackets:

ç thislist = ["apple", "banana", "cherry"]
print(thislist)
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Python Data Types

¯List Items

¯List items are ordered, changeable, and allow duplicate

values.

¯List items are indexed, the first item has index [0], the

second item has index [1] etc.
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Python Data Types

¯List Length
ç To determine how many items a list has, use the len() function:

¯Example

¯Print the number of items in the list:

ç thislist = ["apple", "banana", "cherry"]
print(len(thislist))

ç Ans is :- 3
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Python Data Types

¯Tuple
¯Tuples are used to store multiple items in a single

variable.

¯Tuple is one of 4 built-in data types in Python used to

store collections of data, the other 3 are List, Set, and

Dictionary, all with different qualities and usage.

¯A tuple is a collection which is ordered and

unchangeable.

¯Tuples are written with round brackets.
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Python Data Types

¯Example

¯Create a Tuple:

ç thistuple = ("apple", "banana", "cherry")
print(thistuple)

Output :- ('apple', 'banana', 'cherry')
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Python Data Types

¯Example

¯Create a Tuple:

ç thistuple = ("apple", "banana", "cherry")
print(thistuple)

Output :- ('apple', 'banana', 'cherry')
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Python Data Types

¯Tuple Items
¯Tuple items are ordered, unchangeable, and allow duplicate
values.

¯Tuple items are indexed, the first item has index [0], the
second item has index [1] etc.

¯Ordered
¯When we say that tuples are ordered, it means that the
items have a defined order, and that order will not change.

¯Unchangeable
¯Tuples are unchangeable, meaning that we cannot change,
add or remove items after the tuple has been created.

Department of Computer Science & I.T.



Python Data Types

¯Allow Duplicates

¯Since tuples are indexed, they can have items with the

same value:

¯Example

¯Tuples allow duplicate values:

ç thistuple = ("apple", "banana", "cherry", "apple", "cherry")
print(thistuple)

¯Output :- ('apple', 'banana', 'cherry', 'apple', 'cherry')
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Python Data Types

¯Access Tuple Items

¯You can access tuple items by referring to the index

number, inside square brackets:

¯Example

ç Print the second item in the tuple:

ç thistuple = ("apple", "banana", "cherry")
print(thistuple[1])

¯Output :- banana
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Python Data Types

¯Negative Indexing
¯Negative indexing means start from the end.

¯-1 refers to the last item, -2 refers to the second last

item etc.

¯Example

ç Print the last item of the tuple:

ç thistuple = ("apple", "banana", "cherry")
print(thistuple[-1])

ç OUTPUT :- Cherry
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Python Data Types

¯Range of Indexes

¯You can specify a range of indexes by specifying where to
start and where to end the range.

¯When specifying a range, the return value will be a new
tuple with the specified items.

¯Example
ç Return the third, fourth, and fifth item:

ç thistuple = ("apple", "banana", "cherry", "orange", "kiwi", "melon",
"mango")
print(thistuple[2:5])

ç Output :- ('cherry', 'orange', 'kiwi')
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Python Data Types

¯This example returns the items from the beginning to,

but NOT included, "kiwi":

ç thistuple = ("apple", "banana", "cherry", "orange", "kiwi",
"melon", "mango")
print(thistuple[:4])

OUTPUT :- ('apple', 'banana', 'cherry', 'orange')
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Python Data Types

¯This example returns the items from "cherry" and to the

end:

ç thistuple = ("apple", "banana", "cherry", "orange", "kiwi",
"melon", "mango")
print(thistuple[2:])

ç OUTPUT :- ('cherry', 'orange', 'kiwi', 'melon', 'mango')
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Python Data Types

¯Range of Negative Indexes

¯Specify negative indexes if you want to start the search from
the end of the tuple:

¯Example

¯This example returns the items from index -4 (included) to
index -1 (excluded)

¯thistuple = ("apple", "banana", "cherry", "orange", "kiwi",
"melon", "mango")
print(thistuple[-4:-1])

¯OUTPUT :- ('orange', 'kiwi', 'melon')
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Python Data Types

¯Check if Item Exists

¯To determine if a specified item is present in a tuple use

the in keyword:

ç thistuple = ("apple", "banana", "cherry")
if "apple" in thistuple:
print("Yes, 'apple' is in the fruits tuple")

ç OUTPUT:-

ïYes, 'apple' is in the fruits tuple
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Python Data Types

¯Change Tuple Values
¯Once a tuple is created, you cannot change its values.

Tuples are unchangeable, or immutable as it also is

called.

¯But there is a workaround. You can convert the tuple

into a list, change the list, and convert the list back into a

tuple.
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Python Data Types

¯Example

¯Convert the tuple into a list to be able to change it:

¯x = ("apple", "banana", "cherry")

y = list(x)

y[1] = "kiwi"

x = tuple(y)

print(x)

¯Output : - ("apple", "kiwi", "cherry")
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Python Data Types

¯Add Items
¯Since tuples are immutable, they do not have a build-in
append() method, but there are other ways to add items to
a tuple.

¯Example
¯Convert the tuple into a list, add "orange", and convert it
back into a tuple:
ç thistuple = ("apple", "banana", "cherry")
y = list(thistuple)
y.append("orange")
thistuple = tuple(y)
ç OUTPUT:- ('apple', 'banana', 'cherry', 'orange')
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Python Data Types

¯Add tuple to a tuple. You are allowed to add tuples to
tuples, so if you want to add one item, (or many), create a
new tuple with the item(s), and add it to the existing tuple:

¯Example

¯Create a new tuple with the value "orange", and add that
tuple:

¯thistuple = ("apple", "banana", "cherry")
y = ("orange",)
thistuple += y
print(thistuple)

¯ OUTPUT:- ('apple', 'banana', 'cherry', 'orange')
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Python Data Types

Remove Items

Tuples are unchangeable, so you cannot remove items
from it, but you can use the same workaround as we used
for changing and adding tuple items:

¯Example

¯Convert the tuple into a list, remove "apple", and convert it
back into a tuple:

¯thistuple = ("apple", "banana", "cherry")
y = list(thistuple)
y.remove("apple")
thistuple = tuple(y) Output :- ('banana', 'cherry')
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Python Data Types

Example

¯The del keyword can delete the tuple completely:

¯thistuple = ("apple", "banana", "cherry")

del thistuple

print(thistuple) #this will raise an error because the

tuple no longer exists
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Python Data Types

¯Unpacking a Tuple
¯When we create a tuple, we normally assign values to it.

This is called "packing" a tuple:

¯Example

¯Packing a tuple:
¯fruits = ("apple", "banana", "cherry")
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Python Data Types

But, in Python, we are also allowed to extract the values

back into variables. This is called "unpacking":

¯Example

¯Unpacking a tuple:
fruits = ("apple", "banana", "cherry")

(green, yellow, red) = fruits

print(green)

print(yellow)

print(red)
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Python Data Types

¯Using Asterisk*

¯ If the number of variables is less than the number of values, you can
add an * to the variable name and the values will be assigned to the
variable as a list:

¯Example

¯Assign the rest of the values as a list called "red":

¯ fruits = ("apple", "banana", "cherry", "strawberry", "raspberry")
(green, yellow, *red) = fruits
print(green)
print(yellow)
print(red)

¯Output :-???
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Python Data Types

¯ If the asterisk is added to another variable name than the last,
Python will assign values to the variable until the number of values
left matches the number of variables left.

¯Example

¯Add a list of values the "tropic" variable:
ç fruits = ("apple", "mango", "papaya", "pineapple", "cherry")

(green, *tropic, red) = fruits

print(green)
print(tropic)
print(red)

¯Output :-???

Department of Computer Science & I.T.



Python Data Types

¯ If the asterisk is added to another variable name than the last,
Python will assign values to the variable until the number of values
left matches the number of variables left.

¯Example

¯Add a list of values the "tropic" variable:
ç fruits = ("apple", "mango", "papaya", "pineapple", "cherry")

(green, *tropic, red) = fruits

print(green)
print(tropic)
print(red)

¯Output :-???
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Python Data Types

¯Python Sets

¯Sets are used to store multiple items in a single variable.

¯A set is a collection which is unordered, unchangeable*,
and unindexed.

¯Sets are written with curly brackets.

¯Example

¯Create a Set:

¯a = {"apple", "banana", "cherry"}

print(a)
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Python Data Types

¯Output :- {'banana', 'apple', 'cherry'}

¯# Note: the set list is unordered, meaning: the items will

appear in a random order.

¯# Refresh this page to see the change in the result.
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Python Data Types

¯Set Items

¯Set items are unordered, unchangeable, and do not allow
duplicate values.

¯Unordered
¯Unordered means that the items in a set do not have a
defined order.

¯Set items can appear in a different order every time you use
them, and cannot be referred to by index or key.

¯Unchangeable
¯Set items are unchangeable, meaning that we cannot change
the items after the set has been created.
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Python Data Types

¯Duplicates Not Allowed
¯Sets cannot have two items with the same value.

¯Example

¯Duplicate values will be ignored:

ç a = {"apple", "banana", "cherry", "apple"}
print(a)

ç OUTPUT :-

{'banana', 'cherry', 'apple'}

Department of Computer Science & I.T.



Python Data Types

¯Get the Length of a Set

¯To determine how many items a set has, use the len()

function.

¯Example

¯Get the number of items in a set:

¯a = {"apple", "banana", "cherry"}

print(len(a))

¯Output : - {'apple', 'cherry', 'banana'}
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Python Data Types

¯The set() Constructor
¯It is also possible to use the set() constructor to make a

set.

¯Example

¯Using the set() constructor to make a set:

¯a = set(("apple", "banana", "cherry")) # note the double

round-brackets

print(a)
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Python Data Types

¯Add Set Items

¯To add one item to a set use the add() method.

¯Example

¯Add an item to a set, using the add() method:

¯a = {"apple", "banana", "cherry"}

a.add("orange")

print(a)

¯OUTPUT :- {'apple', 'cherry', 'orange', 'banana'}
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Python Data Types

¯Add Sets

¯To add items from another set into the current set, use the
update() method.

¯Example

¯Add elements from tropical into a:
¯a = {"apple", "banana", "cherry"}
tropical = {"pineapple", "mango", "papaya"}
a.update(tropical)
print(a)

¯Output : - {'apple', 'mango', 'cherry', 'pineapple', 'banana',
'papaya'}
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Python Data Types

¯Remove Item

¯To remove an item in a set, use the remove(), or the

discard() method.

¯Example

¯Remove "banana" by using the remove() method:

¯a = {"apple", "banana", "cherry"}

a.remove("banana")

print(a)

¯Output : - {'apple', 'cherry'}
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Python Data Types

¯Example

¯Remove "banana" by using the discard() method:

¯a = {"apple", "banana", "cherry"}

a.discard("banana")

print(a)

¯Output : - {'cherry', 'apple'}
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Python Data Types

¯You can also use the pop() method to remove an item, but
this method will remove the last item. Remember that sets
are unordered, so you will not know what item that gets
removed.

¯The return value of the pop() method is the removed item.

¯Example

¯Remove the last item by using the pop() method:
ç a = {"apple", "banana", "cherry"}
x = a.pop()
print(x)
print(a)
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Python Data Types

¯Example

¯The clear() method empties the set:

¯a = {"apple", "banana", "cherry"}
a.clear()
print(a)

¯Example

¯The del keyword will delete the set completely:

¯a = {"apple", "banana", "cherry"}
del thisset
print(a)
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Python Data Types

¯Python frozenset() Function

¯The frozenset() function returns an unchangeable frozenset
object (which is like a set object, only unchangeable).

¯Example

¯Try to change the value of a frozenset item.

¯This will cause an error:

¯mylist = ['apple', 'banana', 'cherry']
x = frozenset(mylist)
# x[1] = "strawberry"

¯print(x)
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Python Data Types

¯Python Dictionaries

¯Dictionaries are used to store data values in key:value

pairs.

¯A dictionary is a collection which is ordered*, changeable

and do not allow duplicates. (As of Python version 3.7,

dictionaries are ordered. In Python 3.6 and earlier,

dictionaries are unordered.)

¯Dictionaries are written with curly brackets, and have

keys and values:
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Python Data Types

¯Python Dictionaries

¯thisdict = {

"brand": <Maruti -Suzuki",

"model": <Brezza",

"year": 2021

}

print(thisdict)
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Python Data Types

¯Dictionary Items

¯Dictionary items are ordered, changeable, and does not allow
duplicates.

¯Dictionary items are presented in key:value pairs, and can be
referred to by using the key name.

¯Example

¯Print the "brand" value of the dictionary:
¯ thisdict = {

"brand": <Maruti -Suzuki",
"model": <Brezza",
"year": 2021

}
print(thisdict)
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Python Data Types

¯Duplicates Not Allowed
¯Dictionaries cannot have two items with the same key:

¯Example

¯Duplicate values will overwrite existing values:

¯thisdict = {
"brand": <Maruti -Suzuki",
"model": <Brezza",
"year": 2021,
"year": 2020

}
print(thisdict)
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Python Data Types

¯Duplicates Not Allowed
¯Dictionaries cannot have two items with the same key:

¯Example

¯Duplicate values will overwrite existing values:

¯thisdict = {
"brand": <Maruti -Suzuki",
"model": <Brezza",
"year": 2021,
"year": 2020

}
print(thisdict)
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Python Conditions

¯If statements

¯Python if Statement is used for decision-making

operations. It contains a body of code which runs only

when the condition given in the if statement is true.

¯Python if Statement Syntax:

ç if expression :

ï Statement

Department of Computer Science & I.T.



Python Conditions

¯Example

¯a = 33

b = 200

if b > a:

print("b is greater than a")

Department of Computer Science & I.T.



Python Conditions

¯Indentation
¯Python relies on indentation (whitespace at the beginning of
a line) to define scope in the code. Other programming
languages often use curly-brackets for this purpose.

¯Example

¯If statement, without indentation (will raise an error):

¯a = 33
b = 200
if b > a:
print("b is greater than a") # you will get an error
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Python Conditions

¯Else
¯The else keyword catches anything which isn't caught by

the preceding conditions.

¯a = 200

b = 33

if b > a:

print("b is greater than a")

else:

print("a is greater than b")

Department of Computer Science & I.T.



Python Conditions

¯Elif
¯The elif keyword is pythons way of saying "if the previous
conditions were not true, then try this condition".

¯a = 200
b = 33
if b > a:
print("b is greater than a")

elif a == b:
print("a and b are equal")

else:
print("a is greater than b")
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Python Conditions

¯Elif
¯The elif keyword is pythons way of saying "if the previous
conditions were not true, then try this condition".

¯a = 200
b = 33
if b > a:
print("b is greater than a")

elif a == b:
print("a and b are equal")

else:
print("a is greater than b")
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Python Loops

¯Python has two primitive loop commands:
ç while loops

ç for loops

¯The while Loop
¯With the while loop we can execute a set of statements as
long as a condition is true.

¯Example

¯Print i as long as i is less than 6:
¯i = 1
while i < 6:
print(i)
i += 1
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The break Statement

¯With the break statement we can stop the loop even if
the while condition is true:

¯Example

¯Exit the loop when i is 3:

¯i = 1
while i < 6:
print(i)
if i == 3:
break

i += 1
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The continue Statement

¯With the continue statement we can stop the current
iteration, and continue with the next:

¯Example

¯Continue to the next iteration if i is 3:

¯i = 0
while i < 6:
i += 1
if i == 3:
continue

print(i)

¯# Note that number 3 is missing in the result
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The else Statement

¯With the else statement we can run a block of code
once when the condition no longer is true:

¯Example

¯Print a message once the condition is false:

¯i = 1
while i < 6:
print(i)
i += 1

else:
print("i is no longer less than 6")
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Python For Loops

A for loop is used for iterating over a sequence (that is eit

her a list, a tuple, a dictionary, a set, or a string).

¯Example

¯Print each fruit in a fruit list:

¯fruits = ["apple", "banana", "cherry"]

for x in fruits:

print(x)
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Python For Loops

¯Looping Through a String

¯Even strings are iterable objects, they contain a sequence

of characters:

¯Example

¯Loop through the letters in the word "banana":

¯for x in "banana":

print(x)
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Python For Loops

¯The break Statement

¯With the break statement we can stop the loop before it
has looped through all the items:

¯Example

¯Exit the loop when x is "banana":

¯fruits = ["apple", "banana", "cherry"]
for x in fruits:
print(x)
if x == "banana":
break
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Python For Loops

¯The continue Statement

¯With the continue statement we can stop the current
iteration of the loop, and continue with the next:

¯Example

¯Do not print banana:

¯fruits = ["apple", "banana", "cherry"]
for x in fruits:
if x == "banana":
continue

print(x)
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Python For Loops

¯The range() Function

¯To loop through a set of code a specified number of
times, we can use the range() function,

¯The range() function returns a sequence of numbers,
starting from 0 by default, and increments by 1 (by
default), and ends at a specified number.

¯Example

¯Using the range() function:

¯for x in range(6):
print(x)
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Python For Loops

¯The range() function defaults to 0 as a starting value,

however it is possible to specify the starting value by

adding a parameter: range(2, 6), which means values

from 2 to 6 (but not including 6):

¯Example

¯Using the start parameter:

¯for x in range(2, 6):

print(x)
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Python For Loops

¯The range() function defaults to increment the sequence

by 1, however it is possible to specify the increment

value by adding a third parameter: range(2, 30, 3):

¯Example

¯Increment the sequence with 3 (default is 1):

¯for x in range(2, 30, 3):

print(x)
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Python For Loops

¯Else in For Loop

¯The else keyword in a for loop specifies a block of code
to be executed when the loop is finished:

¯Example

¯Print all numbers from 0 to 5, and print a message when
the loop has ended:

¯for x in range(6):
print(x)

else:
print("Finally finished!")
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Python For Loops

¯Nested Loops
¯A nested loop is a loop inside a loop.
¯The "inner loop" will be executed one time for each
iteration of the "outer loop":

¯Example

¯Print each adjective for every fruit:
¯adj = ["red", "big", "tasty"]
fruits = ["apple", "banana", "cherry"]

for x in adj:
for y in fruits:
print(x, y)

Department of Computer Science & I.T.



Python assert Keyword

¯Definition and Usage

¯The assert keyword is used when debugging code.

¯The assert keyword lets you test if a condition in your

code returns True, if not, the program will raise an

AssertionError.

¯You can write a message to be written if the code

returns False, check the example below.
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Python assert Keyword

¯Example

¯Test if a condition returns True:

x = "hello"

#if condition returns True, then nothing happens:

assert x == "hello"

#if condition returns False, Assertion Error is raised:

assert x == "goodbye"
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Python assert Keyword

¯Example

¯Write a message if the condition is False:

¯x = "hello"

#if condition returns False, AssertionError is raised:

assert x == "goodbye", "x should be 'hello'"
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Python pass Statement

¯Definition and Usage

¯The pass statement is used as a placeholder for future

code.

¯When the pass statement is executed, nothing happens,

but you avoid getting an error when empty code is not

allowed.

¯Empty code is not allowed in loops, function definitions,

class definitions, or in if statements.

Department of Computer Science & I.T.



Python pass Statement

¯Example

¯Create a placeholder for future code:

¯for x in [0, 1, 2]:

pass
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Python Arrays

¯Arrays are used to store multiple values in one single

variable:

¯Example

¯Create an array containing car names:

cars = ["Ford", "Volvo", "BMW"]
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Python Arrays

¯What is an Array?

¯An array is a special variable, which can hold more than one value
at a time.

¯ If you have a list of items (a list of car names, for example), storing
the cars in single variables could look like this:

¯ car1 = "Ford"
car2 = "Volvo"
car3 = "BMW"

¯However, what if you want to loop through the cars and find a
specific one? And what if you had not 3 cars, but 300?

¯The solution is an array!
¯An array can hold many values under a single name, and you can
access the values by referring to an index number.

Department of Computer Science & I.T.



Python Arrays

¯Access the Elements of an Array

¯You refer to an array element by referring to the index

number.

¯Example

¯Get the value of the first array item:

x = cars[0]
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Python Arrays

¯Example

¯Modify the value of the first array item:
ç cars[0] = "Toyota"

¯The Length of an Array

¯Use the len() method to return the length of an array
(the number of elements in an array).

¯Example

¯Return the number of elements in the cars array:

¯x = len(cars)
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Python Arrays

¯Looping Array Elements

¯You can use the for in loop to loop through all the

elements of an array.

¯Example

¯Print each item in the cars array:

¯for x in cars:

print(x)
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Python Arrays

¯Adding Array Elements

¯You can use the append() method to add an element to

an array.

¯Example

¯Add one more element to the cars array:

¯cars.append("Honda")

Department of Computer Science & I.T.



Python Arrays

¯Removing Array Elements

¯You can use the pop() method to remove an element

from the array.

¯Example

¯Delete the second element of the cars array:

¯cars.pop(1)
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Python Arrays

¯You can also use the remove() method to remove an

element from the array.

¯Example

¯Delete the element that has the value "Volvo":

¯cars.remove("Volvo")
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Python Arrays

¯ Array Methods

¯ Python has a set of built-in methods that you can use on lists/arrays.

¯ Method Description

¯ append() Adds an element at the end of the list

¯ clear() Removes all the elements from the list

¯ copy() Returns a copy of the list

¯ count() Returns the number of elements with the specified value

¯ extend()Add the elements of a list (or any iterable), to the end of the current list

¯ index() Returns the index of the first element with the specified value

¯ insert() Adds an element at the specified position

¯ pop() Removes the element at the specified position

¯ remove() Removes the first item with the specified value

¯ reverse() Reverses the order of the list

¯ sort() Sorts the list
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What is NumPy?

¯NumPy is a Python library used for working with arrays.

¯It also has functions for working in domain of linear

algebra, fourier transform, and matrices.

¯NumPy was created in 2005 by Travis Oliphant. It is an

open source project and you can use it freely.

¯NumPy stands for Numerical Python.
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Why Use NumPy?

¯n Python we have lists that serve the purpose of arrays,

but they are slow to process.

¯NumPy aims to provide an array object that is up to 50x

faster than traditional Python lists.

¯The array object in NumPy is called ndarray, it provides

a lot of supporting functions that make working with

ndarray very easy.

¯Arrays are very frequently used in data science, where

speed and resources are very important.

Department of Computer Science & I.T.



Why Use NumPy?

¯n Python we have lists that serve the purpose of arrays,

but they are slow to process.

¯NumPy aims to provide an array object that is up to 50x

faster than traditional Python lists.

¯The array object in NumPy is called ndarray, it provides

a lot of supporting functions that make working with

ndarray very easy.

¯Arrays are very frequently used in data science, where

speed and resources are very important.

Department of Computer Science & I.T.



Installation of NumPy

¯Installation of NumPy

¯If you have Python and PIP already installed on a system,

then installation of NumPy is very easy.

¯Install it using this command:

¯C:\Users\Your Name>pip install numpy
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Import NumPy

¯Import NumPy

¯Once NumPy is installed, import it in your applications

by adding the import keyword:

¯import numpy

¯Example

¯import numpy

arr = numpy.array([1, 2, 3, 4, 5])

print(arr)
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Import NumPy

¯NumPy as np

¯NumPy is usually imported under the np alias.

¯alias: In Python alias are an alternate name for referring to the
same thing.

¯Create an alias with the as keyword while importing:

¯ import numpy as np

¯Now the NumPy package can be referred to as np instead of
numpy.

¯Example

¯ import numpy as np
arr = np.array([1, 2, 3, 4, 5])
print(arr)
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NumPy as np

¯NumPy as np

¯NumPy is usually imported under the np alias.

¯alias: In Python alias are an alternate name for referring to the
same thing.

¯Create an alias with the as keyword while importing:

¯ import numpy as np

¯Now the NumPy package can be referred to as np instead of
numpy.

¯Example

¯ import numpy as np
arr = np.array([1, 2, 3, 4, 5])
print(arr)
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Checking NumPy Version

¯Checking NumPy Version

¯The version string is stored under __version__

attribute.

¯Example

¯import numpy as np

print(np.__version__)
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NumPy Creating Arrays

¯Create a NumPy ndarray Object

¯NumPy is used to work with arrays. The array object in
NumPy is called ndarray.

¯We can create a NumPy ndarray object by using the array()
function.

¯Example

¯import numpy as np
arr = np.array([1, 2, 3, 4, 5])
print(arr)
print(type(arr))
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Dimensions in Arrays

¯0-D Arrays

¯0-D arrays, or Scalars, are the elements in an array. Each
value in an array is a 0-D array.

¯Example

¯Create a 0-D array with value 42

¯import numpy as np

arr = np.array(42)

print(arr)
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Dimensions in Arrays

¯1-D Arrays

¯An array that has 0-D arrays as its elements is called uni-
dimensional or 1-D array.

¯These are the most common and basic arrays.
¯Example

¯Create a 1-D array containing the values 1,2,3,4,5:
¯import numpy as np

arr = np.array([1, 2, 3, 4, 5])

print(arr)
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Dimensions in Arrays

¯2-D Arrays

¯An array that has 1-D arrays as its elements is called a 2-D array.

¯These are often used to represent matrix or 2nd order tensors.

¯Example

¯Create a 2-D array containing two arrays with the values 1,2,3 and
4,5,6:

¯ import numpy as np

arr = np.array([[1, 2, 3], [4, 5, 6]])

print(arr)
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Dimensions in Arrays

¯3-D arrays

¯An array that has 2-D arrays (matrices) as its elements is
called 3-D array.

¯These are often used to represent a 3rd order tensor.
¯Example

¯Create a 3-D array with two 2-D arrays, both containing
two arrays with the values 1,2,3 and 4,5,6:

¯import numpy as np

arr = np.array([[[1, 2, 3], [4, 5, 6]], [[1, 2, 3], [4, 5, 6]]])

print(arr)
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Dimensions in Arrays

¯ Check Number of Dimensions?

¯ NumPy Arrays provides the ndim attribute that returns an integer that tells us
how many dimensions the array have.

¯ Example

¯ Check how many dimensions the arrays have:

¯ import numpy as np

a = np.array(42)
b = np.array([1, 2, 3, 4, 5])
c = np.array([[1, 2, 3], [4, 5, 6]])
d = np.array([[[1, 2, 3], [4, 5, 6]], [[1, 2, 3], [4, 5, 6]]])

print(a.ndim)
print(b.ndim)
print(c.ndim)
print(d.ndim)
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Dimensions in Arrays

¯Higher Dimensional Arrays

¯An array can have any number of dimensions.

¯When the array is created, you can define the number of
dimensions by using the ndmin argument.

¯Example

¯Create an array with 5 dimensions and verify that it has 5
dimensions:

¯ import numpy as np

arr = np.array([1, 2, 3, 4], ndmin=5)

print(arr)
print('number of dimensions :', arr.ndim)
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NumPy Array Indexing

¯Access Array Elements

¯Array indexing is the same as accessing an array element.

¯You can access an array element by referring to its index number.
¯The indexes in NumPy arrays start with 0, meaning that the first
element has index 0, and the second has index 1 etc.

¯Example

¯Get the first element from the following array:

¯ import numpy as np

arr = np.array([1, 2, 3, 4])

print(arr[0])
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NumPy Array Indexing

¯Access 2-D Arrays

¯To access elements from 2-D arrays we can use comma separated
integers representing the dimension and the index of the element.

¯Think of 2-D arrays like a table with rows and columns, where the
row represents the dimension and the index represents the
column.

¯Example

¯Access the element on the first row, second column:

¯ import numpy as np

arr = np.array([[1,2,3,4,5], [6,7,8,9,10]])

print('2nd element on 1st row: ', arr[0, 1])
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NumPy Array Indexing

¯Access 3-D Arrays

¯To access elements from 3-D arrays we can use comma
separated integers representing the dimensions and the
index of the element.

¯Example

¯Access the third element of the second array of the first
array:

¯import numpy as np

arr = np.array([[[1, 2, 3], [4, 5, 6]], [[7, 8, 9], [10, 11, 12]]])

print(arr[0, 1, 2])
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NumPy Array Indexing

¯Negative Indexing

¯Use negative indexing to access an array from the end.

¯Example

¯Print the last element from the 2nd dim:

¯import numpy as np

arr = np.array([[1,2,3,4,5], [6,7,8,9,10]])

print('Last element from 2nd dim: ', arr[1, -1])
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NumPy Array Slicing

¯Slicing arrays
¯ Slicing in python means taking elements from one given index to
another given index.

¯We pass slice instead of index like this: [start:end].
¯We can also define the step, like this: [start:end:step].
¯Example

¯ Slice elements from index 1 to index 5 from the following array:

¯ import numpy as np

arr = np.array([1, 2, 3, 4, 5, 6, 7])

print(arr[1:5])
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NumPy Array Slicing

¯Negative Slicing
¯Use the minus operator to refer to an index from the end:

¯Example

¯Slice from the index 3 from the end to index 1 from the end:

¯import numpy as np

arr = np.array([1, 2, 3, 4, 5, 6, 7])

print(arr[-3:-1])
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NumPy Array Slicing

¯Slicing 2-D Arrays

¯Example

¯From the second element, slice elements from index 1

to index 4 (not included):

¯import numpy as np

arr = np.array([[1, 2, 3, 4, 5], [6, 7, 8, 9, 10]])

print(arr[1, 1:4])
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NumPy Data Types

¯Data Types in Python

¯By default Python have these data types:

¯strings - used to represent text data, the text is given

under quote marks. e.g. "ABCD"

¯integer - used to represent integer numbers. e.g. -1, -2,

-3

¯float - used to represent real numbers. e.g. 1.2, 42.42

¯boolean - used to represent True or False.
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NumPy Data Types

¯Checking the Data Type of an Array

¯The NumPy array object has a property called dtype that
returns the data type of the array:

¯Example

¯Get the data type of an array object:

¯import numpy as np

arr = np.array([1, 2, 3, 4])

print(arr.dtype)
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NumPy Data Types

¯Converting Data Type on Existing Arrays

¯The best way to change the data type of an existing

array, is to make a copy of the array with the astype()

method.

¯The astype() function creates a copy of the array, and

allows you to specify the data type as a parameter.

¯The data type can be specified using a string, like 'f' for

float, 'i' for integer etc. or you can use the data type

directly like float for float and int for integer
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NumPy Data Types

¯Example

¯Change data type from float to integer by using 'i' as
parameter value:

¯import numpy as np

arr = np.array([1.1, 2.1, 3.1])

newarr = arr.astype('i')

print(newarr)
print(newarr.dtype)
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NumPy Data Types

¯Example

¯Change data type from float to integer by using int as
parameter value:

¯import numpy as np

arr = np.array([1.1, 2.1, 3.1])

newarr = arr.astype(int)

print(newarr)
print(newarr.dtype)
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NumPy Data Types

¯Example

¯Change data type from integer to boolean:

¯import numpy as np

arr = np.array([1, 0, 3])

newarr = arr.astype(bool)

print(newarr)
print(newarr.dtype)

Department of Computer Science & I.T.



Operations on NumPy array

¯NumPy Array Shape

¯Get the Shape of an Array

¯NumPy arrays have an attribute called shape that returns a
tuple with each index having the number of corresponding
elements.

¯Example

¯Print the shape of a 2-D array:
¯import numpy as np

arr = np.array([[1, 2, 3, 4], [5, 6, 7, 8]])

print(arr.shape)
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Operations on NumPy array

¯ NumPy Array Reshaping

¯ eshaping arrays

¯ Reshaping means changing the shape of an array.

¯ The shape of an array is the number of elements in each dimension.

¯ By reshaping we can add or remove dimensions or change number of elements in each
dimension.

¯ Reshape From 1-D to 2-D

¯ Example

¯ Convert the following 1-D array with 12 elements into a 2-D array.

¯ The outermost dimension will have 4 arrays, each with 3 elements:

¯ import numpy as np

arr = np.array([1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12])

newarr = arr.reshape(4, 3)

print(newarr)
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Operations on NumPy array

¯ Can We Reshape Into any Shape?

¯ Yes, as long as the elements required for reshaping are equal in both shapes.

¯ We can reshape an 8 elements 1D array into 4 elements in 2 rows 2D array but
we cannot reshape it into a 3 elements 3 rows 2D array as that would require 3x3
= 9 elements.

¯ Example

¯ Try converting 1D array with 8 elements to a 2D array with 3 elements in each
dimension (will raise an error):

¯ import numpy as np

arr = np.array([1, 2, 3, 4, 5, 6, 7, 8])

newarr = arr.reshape(3, 3)

print(newarr)
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Operations on NumPy array

¯NumPy Joining Array

¯Joining NumPy Arrays

¯Joining means putting contents of two or more arrays in a
single array.

¯# Joining with empty separator
¯list1 = ['A', 'T', 'M', 'I', 'Y','A']
¯print("".join(list1))

¯# Joining with string
¯list1 = " ATMIYA "
¯print("$".join(list1))
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Operations on NumPy array

¯ NumPy Joining Array

¯ # elements in tuples

¯ list1 = ('1', '2', '3', '4')

¯ # put any characher to join

¯ s = "-"

¯ # joins elements of list1 by '-'

¯ # and stores in string s

¯ s = s.join(list1)

¯ # join use to join a list of

¯ # strings to a separator s

¯ print(s)
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Operations on NumPy array

¯ Splitting NumPy Arrays

¯ Splitting is reverse operation of Joining.

¯ Joining merges multiple arrays into one and Splitting breaks one array into
multiple.

¯ We use array_split() for splitting arrays, we pass it the array we want to split and
the number of splits.

¯ Example

¯ Split the array in 3 parts:

¯ import numpy as np

arr = np.array([1, 2, 3, 4, 5, 6])

newarr = np.array_split(arr, 3)

print(newarr)
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Operations on NumPy array
¯ text = 'ATMIYA form RAJKOT'

¯ # Splits at space

¯ print(text.split())

¯ word = 'ATMIYA, form, RAJKOT'

¯ # Splits at ','

¯ print(word.split(','))

¯ word = 'ATMIYA:form:RAJKOT'

¯ # Splitting at ':'

¯ print(word.split(':'))

¯ word = 'ATMIYARAJKOTGUJARATINDIA'

¯ # Splitting at A

¯ print(word.split('A'))

Department of Computer Science & I.T.



Operations on NumPy array

¯Searching Arrays

¯You can search an array for a certain value, and return the indexes
that get a match.

¯To search an array, use the where() method.

¯Example

¯ Find the indexes where the value is 4:

¯ import numpy as np

arr = np.array([1, 2, 3, 4, 5, 4, 4])

x = np.where(arr == 4)

print(x)
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Operations on NumPy array

¯txt = "Hello, welcome to my world."

¯x = txt.find("to")

¯print(x)
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Operations on NumPy array

¯Sorting Arrays

¯ Sorting means putting elements in an ordered sequence.
¯Ordered sequence is any sequence that has an order
corresponding to elements, like numeric or alphabetical, ascending
or descending.

¯The NumPy ndarray object has a function called sort(), that will
sort a specified array.

¯Example

¯ Sort the array:

¯ import numpy as np

arr = np.array([3, 2, 0, 1])

print(np.sort(arr))
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Operations on NumPy array

¯ Filtering Arrays

¯ Getting some elements out of an existing array and creating a new array out of them is
called filtering.

¯ In NumPy, you filter an array using a boolean index list.

¯ If the value at an index is True that element is contained in the filtered array, if the value at
that index is False that element is excluded from the filtered array.

¯ Example

¯ Create an array from the elements on index 0 and 2:

¯ import numpy as np

arr = np.array([41, 42, 43, 44])

x = [True, False, True, False]

newarr = arr[x]

print(newarr)
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Introduction to Pandas in Python

¯Pandas is an open-source library that is made mainly for

working with relational or labeled data both easily and

naturally.

¯It provides various data structures and operations for

manipulating numerical data and time series.

¯This library is built on top of the NumPy library.

¯Pandas is fast and it has high performance & productivity

for users.
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Introduction to Pandas in Python

¯History: Pandas were initially developed by Wes

McKinney in 2008 while he was working at AQR Capital

Management.

¯He convinced the AQR to allow him to open source the

Pandas.

¯Another AQR employee, Chang She, joined as the

second major contributor to the library in 2012.

¯Over time many versions of pandas have been released.

The latest version of the pandas is 1.4.1
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Introduction to Pandas in Python

¯Advantages

¯ Fast and efficient for manipulating and analyzing data.

¯Data from different file objects can be loaded.

¯Easy handling of missing data (represented as NaN) in floating point
as well as non-floating point data

¯ Size mutability: columns can be inserted and deleted from
DataFrame and higher dimensional objects

¯Data set merging and joining.

¯ Flexible reshaping and pivoting of data sets

¯Provides time-series functionality.

¯Powerful group by functionality for performing split-apply-combine
operations on data sets.
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What is Matplotlib?

¯Matplotlib is a low level graph plotting library in python

that serves as a visualization utility.

¯Matplotlib was created by John D. Hunter.

¯Matplotlib is open source and we can use it freely.

¯Matplotlib is mostly written in python, a few segments

are written in C, Objective-C and Javascript for Platform

compatibility.
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What is Matplotlib?

¯Installation of Matplotlib

¯If you have Python and PIP already installed on a system,

then installation of Matplotlib is very easy.

¯Install it using this command:

¯C:\Users\Your Name>pip install matplotlib
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What is Matplotlib?

¯Import Matplotlib

¯Once Matplotlib is installed, import it in your applications by
adding the import module statement:

¯import matplotlib

¯Checking Matplotlib Version

¯The version string is stored under __version__ attribute.

¯Example

¯import matplotlib
print(matplotlib.__version__)
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What is Data Structure in Pandas?

¯Pandas is divided into three data structures when it

comes to dimensionality of an array. These data

structures are:

¯Series
¯DataFrame

¯Panel
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What is Data Structure in Pandas?

¯Data Structure Dimensions

¯ Series 1D

¯DataFrame 2D

¯Panel 3D

¯Series and Data Frames are the most widely used
data structures based on the usage and problem solving
sets in data science. If we look at these data structures in
terms of a spreadsheet then Series would be a single
column of an excel sheet, whereas DataFrame will have
rows and columns and be a sheet itself.
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What is a Series in Pandas?

¯Pandas series is a one dimensional data structure which

can have values of integer, float and string. We use series

when we want to work with a single dimensional array.

It is important to note that series cannot have multiple

columns. It only holds one column just like in an excel

sheet. Series does have an index as an axis label. You can

have your own index labels by customizing the index

values.

Department of Computer Science & I.T.



What is a Series in Pandas?

¯This is Series

Department of Computer Science & I.T.

Name

Dhyey

Krishna

Kishan

Radha

Shyam



What is a Series in Pandas?

¯Creating a Series in Pandas

¯Pandas Series can be created in different ways from

MySQL table, through excel worksheet (CSV) or from

an array, dictionary, list etc. Let9s look at how to create a

series. Let9s import Pandas first into the python file or

notebook that you are working in:

¯import pandas as pd

¯ps = pd.Series([1,2,3,4,5])

¯print(ps)
Department of Computer Science & I.T.



Python

Unit-1

1



Introduction of Python?

á Python is a high-level, interpreted, interactive and object-oriented scripting language.

á Python is designed to be highly readable. It uses English keywords frequently where as other languages

use punctuation, and it has fewer syntactical constructions than other languages.

á Python is Interpreted: Python is processed at runtime by the interpreter. You do not need to compile

your program before executing it. This is similar to PERL and PHP.

á Python is Interactive: You can actually sit at a Python prompt and interact with the interpreter directly

to write your programs.

á Python is Object-Oriented: Python supports Object-Oriented style or technique of programming that

encapsulates code within objects.

á Python is a Beginner's Language: Python is a great language for the beginner-level programmers and

supports the development of a wide range of applications from simple text processing to WWW

browsers to games.



Python&High Level Language

á Python is an example of a high-level language; other high-level languages
you might have heard of are C++, PHP, Pascal, C#, and Java.

á Thus, programs written in a high-level language have to be translated into
something more suitable before they can run.

á It is much easier to program in a high-level language so programs take less
time to write, they are shorter and easier to read, and they are more likely
to be correct.

á Portable, meaning that they can run on different kinds of computers with
few or no modifications.



Python&Interpreted Language

á The engine that translates and runs Python program is called the Python Interpreter:

There are two ways to use it:

á immediate mode and script mode. In immediate mode, you type Python expressions

into the Python Interpreter window, and the interpreter immediately shows the

result:

4



Pyhton&

á The >>> is called the Python prompt. The interpreter uses the prompt to indicate

that it is ready for instructions.

á We typed 2 + 2, and the interpreter evaluated our expression, and replied 4, and on

the next line it gave a new prompt, indicating that it is ready for more input.

á Alternatively, you can write a program in a file and use the interpreter to execute

the contents of the file. Such a file is called a script.

á Files have the advantage that they can be saved to disk, printed, and so on.

á Working directly in the interpreter is convenient for testing short bits of code

because you get immediate output.



Python History

á Invented at the National Research Institute for Mathematics and Computer
Science in the Netherlands, early 90s by Guido Van Rossum

á Python was conceived in the late 1980s and its implementation was
started in December 1989

á Python is derived from many other languages, including ABC, Modula-3, C,
C++, Algol-68, SmallTalk, Unix shell, and other scripting languages.

á Open sourced from beginning

á Considered a scripting language, but is much more Scalable, object
oriented and functional from the beginning

á Used by Google from the beginning



History Of Python

áAuthor is Guido Van Rossum

áConvinced in Late 1980

á Finally released in 1991

á Start implementation in December 1989 at CWI in Netherland.

á Successor of ABC Programming language.

áName came from BBC9s TV Show 3 8Monty Python9s Flying Circus9



Python Version

Python Version Released Date

Python 1.0 January 1994

Python 1.5 December 31, 1997

Python 1.6 September 5, 2000

Python 2.0 October 16, 2000

Python 2.1 April 17, 2001

Python 2.2 December 21, 2001

Python 2.3 July 29, 2003

Python 2.4 November 30, 2004

Python 2.5 September 19, 2006

Python Version Released Date

Python 2.6 October 1, 2008

Python 2.7 July 3, 2010

Python 3.0 December 3, 2008

Python 3.1 June 27, 2009

Python 3.2 February 20, 2011

Python 3.3 September 29, 2012

Python 3.4 March 16, 2014

Python 3.5 September 13, 2015

Python 3.6 December 23, 2016

Python 3.7 June 27, 2018



Python Features:

á Easy-to-learn: Python has few keywords, simple structure, and a clearly
defined syntax.

á Easy-to-read: Python code is more clearly defined and visible to the eyes.

á Easy-to-maintain: Python's source code is fairly easy-to-maintain.

á A broad standard library: Python's bulk of the library is very portable and
cross- platform compatible on UNIX, Windows, and Macintosh.

á Interactive Mode: Python has support for an interactive mode which
allows interactive testing and debugging of snippets of code.

á Portable: Python can run on a wide variety of hardware platforms and has
the same interface on all platforms.



Features&

á Extendable: You can add low-level modules to the Python interpreter.
These modules enable programmers to add to or customize their tools to

be more efficient.

á Databases: Python provides interfaces to all major commercial databases.

á GUI Programming: Python supports GUI applications that can be created

and ported to many system calls, libraries, and windows systems, such as

WindowsMFC, Macintosh, and the X Window system of UNIX.

á Scalable: Python provides a better structure and support for large

programs than shell scripting.



Where Python is USED??

áGoogle makes extensive use of Python in its web search system,
and employs Python9s creator.

á Intel, Cisco, HP, Seagate, Qualcomm, and IBM use Python for
hardware testing.

áESRI(Environmental Systems Research Institute) uses Python as an
end-user customization tool for its popular GIS mapping products.

áThe YouTube video sharing service is largely written in Python.

áWidely used (Google, NASA, Yahoo, Electronic Arts, some UNIX
scripts etc.)



Applications of Python



Installing Python

áPython is pre-installed on most Unix systems, including Linux

and MAC OS X

áBut for Windows Operating Systems, user can download from

the https://www.python.org/downloads/

áForm the above link download latest version of python IDE and

install.



Compiling and interpreting

á Many languages require you to compile (translate) your program into a form that the machine

understands.

á Python is instead directly interpreted into machine instructions.

compile

execute

outputsource code
first.c

Object code
first.c

interpret

outputsource code
Hello.py



Reserved Words

á The following list shows the Python keywords. These are reserved words

and you cannot use them as constant or variable or any other identifier

names.

á All the Python keywords contain lowercase letters only.

and def If not return

break assert exec in or

try finally del import pass

for else elif with print

is continue global except Raise

from lambda



Python Identifiers

áA Python identifier is a name used to identify a variable, function,

class, module or other object.

áAn identifier starts with a letter A to Z or a to z or an underscore (_)

followed by zero or more letters, underscores and digits (0 to 9).

áPython does not allow punctuation characters such as @, $, and %

within identifiers.

áPython is a case sensitive programming language

16



# Python program to print
print("Hello Student")

# Python program to declare variables
myNumber = 3
print(myNumber)

myNumber2 = 4.5
print(myNumber2)

myNumber ="helloworld"
print(myNumber)

17
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Python Variables

áVariables are containers for storing data values.

áExample

x = 10
y = <hello"

print(x)
print(y)

x, y, z = <Python", <Java", <Oracle<

x = y = z = <Python"

18



Data Types and Operators

1



Indentation

á Indentation means adding white space before a statement.

áMost of the programming languages like C, C++, Java use braces {
} to define a block of code.

áPython use indentation to define a block of code.

áWhitespace is used for indentation. All statements with the same
distance to the right belong to the same block of code.

á If a block has to be more deeply nested, it is simply indented
further to the right.



Data types of python

áa=10

áb="Hi Python"

ác = 10.5

áprint(type(a)) # int

áprint(type(b)) # str

áprint(type(c)) # float



Python Data Types



Data types in Python

áNumbers (int and float)

á int (signed integers Ex. 10)

á long (long integers, they can also be represented in octal and hexa Ex.

0122L)

á float (floating point real values Ex. 15.20)

á complex (complex numbers Ex. 3e+26J)

á Sequence Data Type : String (char and string) , List, Tuple

áDictionary

á Set

á Boolean



Integer Number

ápositive or negative whole numbers without decimal point.

áno limit to how long an integer value.



Float Number

á real numbers.

ádecimal point dividing the integer and fractional parts.

áscientific notation

áE or e indicating the power of 10



Complex

á Complex numbers are written with a "j" as the imaginary part:

á x=5+7j

á print(x)

á print(x.real)

á print(x.imag)

á Output:

á (5+7j)

á 5.0

á 7.0



Literals in Python

á String literals :: "hello" , '12345'

á Int literals :: 0,1,2,-1,-2

á Long literals :: 89675L

á Float literals :: 3.14

áComplex literals :: 12j

áBoolean literals :: True or False

á Special literals :: None



Representing Binary, Octal and Hexadecimal

Numbers

á A binary number should be written by prefixing 0b or 0B before the value.
For example,

ã0b100011

ã0B10100010

á Hexadecimal numbers are written by prefixing 0x or 0X before the value.
For example,

ã0xA180

ã0X11fb

á Similarly, Octal numbers are indicated by prefix 0o or 0O before the value.
For example,

ã0O145

ã0o773



Boolean

áBooleans represent one of two values: True or False.

áThe bool() function allows you to evaluate any value, and give
you True or False in return.

áExample

áEvaluate a string and a number:

áprint(bool("Hello"))
print(bool(15))

True



Sequence Type : String

á A string is a sequence of characters.

á A character is simply a symbol. For example, the English language has 26

characters.

á Computers do not deal with characters, they deal with numbers (binary).

á This conversion of character to a number is called encoding, and the reverse

process is decoding.

á ASCII and Unicode are some of the popular encoding used.

á In Python, string is a sequence of Unicode characters.

áUnicode was introduced to include every character in all languages and

bring uniformity in encoding.



Sequence Type (String, List, Tuple): String

á The string can be defined as the sequence of characters represented in the quotation

marks. In Python, we can use single, double, or triple quotes to define a string.



How to access characters in a String?

áWe can access individual
characters using indexing and a
range of characters using slicing.

á Index starts from 0.

áTrying to access a character out
of index range will raise an
IndexError.

áThe index must be an integer.
We can't use float or other types,
this will result into TypeError.



How to access characters in a String?

áPython allows negative
indexing for its sequences.

áThe index of -1 refers to the
last item, -2 to the second
last item and so on.

áWe can access a range of
items in a string by using
the slicing operator
(colon).



Iterating through a string

áUsing a for loop we can iterate through a string.

áFor example, count number of 8l9 in to the string.



String Formatting

á The format()method that is

available with the string object is

very versatile and powerful in
formatting strings.

á Format strings contain curly braces
{} as placeholders or replacement

fields which get replaced.

áWe can use positional arguments

or keyword arguments to specify

the order.



Formatting....

áWe can even format

strings like the old style

used in the C

programming language.

We use the % operator to

accomplish this.



Reversing Strings Through Slicing

áTo slice a string, you can use the following syntax:
a_string[start:stop:step]

áAll the offsets are optional, and they have the following default
values:

áOffset Default Value start 0 stop len(a_string) step 1

áHere, start represents the index of the first character in the slice,
while stop holds the index that stops the slicing operation. The
third offset, step, allows you to decide how many characters the
slicing will jump through on each iteration.



Example&



Sequence Type (String, List, Tuple): String

str1 = 8Hello Students' #string str1

str2 = ' how are you' #string str2

print (str1[0:2]) #printing first two character using slice operator

print (str1[4]) #printing 4th character of the string

print (str1*2) #printing the string twice

print (str1 + str2) #printing the concatenation of str1 and str2



Sequence Type: List

á Lists are used to store multiple items in a single variable.

á Lists are one of 4 built-in data types in Python used to store
collections of data.

á In Python programming, a list is created by placing all the items
(elements) inside a square bracket [ ], separated by commas.

á It can have any number of items and they may be of different types
(integer, float, string etc.).

á List items are ordered, changeable, and allow duplicate values.



Creation of LIST



How to access elements from a List? Indexing



Indexing with nested list&



Negative Indexing&



How to slice lists in python?



How to change or add elements to a List?

á Lists aremutable, meaning their elements can be changed unlike string or tuple.

á We can use assignment operator (=) to change an item or a range of items.



Append and Extendmethod of list

áWe can add one item to a list using the append() method or

add several items using extend() method.



+ and * operators with list

á We can also use + operator to combine two lists. This is also called concatenation.

á The * operator repeats a list for the given number of times.



insert( ) with List

á we can insert one item at a desired location by using the method insert() or insert

multiple items by squeezing it into an empty slice of a list.



How to delete or remove elements from a List?

áWe can delete one or more items from a list using the keyword

del. It can even delete the list entirely.



remove, pop and clearmethods

á We can use remove()method

to remove the given item or

pop() method to remove an

item at the given index.

á The pop()method removes

and returns the last item if

index is not provided. This

helps us implement lists as

stacks (first in, last out data

structure).

á We can also use the clear()

method to empty a list.



List Length

áTo determine how many items a list has, use the len() function:

áExample

áPrint the number of items in the list:

á thislist = ["apple", "banana", "cherry"]

áprint(len(thislist))

áOutput: 3

Department of Computer Science & I.T.



Iteration of List



List Methods

Method Description

append() Add an element to the end of the list

extend() Add all elements of a list to the another list

insert() Insert an item at the defined index

remove() Removes an item from the list

pop() Removes and returns an element at the given index

clear() Removes all items from the list

index() Returns the index of the first matched item

count() Returns the count of number of items passed as an argument



Methods&

Method Description

sort() Sort items in a list in ascending order

reverse() Reverse the order of items in the list

copy() Returns a shallow copy of the list

len() Return the length (the number of items) in the list.

list() Convert a collection (tuple, string, set, dictionary) to a list.

max() Return the largest item in the list.

min() Return the smallest item in the list

sum() Return the sum of all elements in the list.



Tuple

áA tuple is a collection which is ordered, unchangeable and allows

duplicate values.

áTuples are used to store multiple items of any type like int, float and
string in a single variable.

áTuples are written with round brackets.

áExample :Create a Tuple

á thistuple = ("apple", "banana", "cherry")

áprint(thistuple)
áOutput :- ('apple', 'banana', 'cherry')



Tuple&



Tuple&



Tuple&



Indexing and Slicing



Iterating through Tuple



Tuples are immutable

á This means that elements of a tuple cannot be changed once it has been assigned.

á We can also assign a tuple to different values (reassignment).



Deleting a tuple

á As discussed above, we cannot change the elements in a tuple. That also
means we cannot delete or remove items from a tuple.

á But deleting a tuple entirely is possible using the keyword del.



Use of + and * with tuple

á We can use + operator to combine two tuples (concatenation).

á We can also repeat the elements in a tuple for a given number of times using the
* operator.

á Both + and * operations result into a new tuple.



Tuple Membership Test : IN and NOT IN



Methods of Tuple

Method Description

index(x) Return index of first item that is equal to x

count(x) Return the number of items that is equal to x

len() Return the length (the number of items) in the tuple.

tuple() Convert an iterable (list, string, set, dictionary) to a tuple.

max() Return the largest item in the tuple.

min() Return the smallest item in the tuple

sum() Return the sum of all elements in the tuple.



Methods&



Range

áThe range data type represents a sequence of numbers.

áThe numbers in the range are not modifiable.

áGenerally, range is used for repeating a for loop for a specific
number of times.



Range&

áThe range () has three arguments:

range(start, stop, step)

á Start : it is an optional argument that represents the starting value
of range. Default value is 0

á Stop : represents the ending value of range ( excluding).

á Stepsize : it is an optional argument that represents the increment
between each number in a range. Default value is 1.you can
provide negative stepsize to reverse a range.



Set

áA set is an unordered collection of elementsmuch like sets in
Mathematics.

áThe order of elements is not maintained in the sets.

á It means the elements may not appear in the same order as they
are entered into the set.

áMoreover, a set does not accept duplicate elements

áThere are two subtypes in sets:

á set
á frozenset



Set....

áTo create a set, we should enter the elements separated by
commas inside curly braces { }.

á Since sets are unordered, we cannot retrieve the elements using

indexing and slicing operations.



Update and Removemethod with Set

áThe update()method is used to add elements to a set.

áThe remove()method is used to remove any particular element
from a set.



frozenset Datatype

áThe frozenset datatype is the same as the set datatype.

áThe main difference is that the elements in the set can be
modified; whereas, the elements of the frozenset cannot be
modified.

áWe can create a frozenset by passing a set to frozenset().



Dictionary

áThe data is stored as key-value pairs using a Python dictionary is
calledMapping

áThis data structure is mutable

áThe components of dictionary were made using keys and values.

áKeys must only have one component.

áValues can be of any type, including integer, list, and tuple.

áThe key and its value should be separated by a colon (:) and every
pair should be separated by a comma.

áAll the elements should be enclosed inside curly brackets { }.



Dictionary



Add new element to dictionary



Change the value in to the dictionary



Delete the element from Dictionary



Setting Data Type

á x = int(20)

á x = float(20.5)

á x = complex(1j)

á x = list(("apple", "banana", "cherry"))

á x = tuple(("apple", "banana", "cherry"))

á x = dict(name="John", age=36)

á x = set(("apple", "banana", "cherry"))

á x = bool(5)



Python Data Types

áHere are four collection data types in the Python programming
language:

á List is a collection which is ordered, changeable and allows duplicate
members.

áTuple is a collection which is ordered, unchangeable and allows
duplicate members.

á Set is a collection which is unordered, unchangeable, unindexed and
No duplicate members.

áDictionary is a collection which is ordered and changeable and No
duplicate members.



Simple Output 3 print()

áPrint() -Output data to the standard output device (screen).

áExample:

print(<Atmiya University-Rajkot=)

Output:- Atmiya University-Rajkot



print() Example

a = 5

print('The value of a is', a) Output:-The value of a 5

x=12.34574

print('The value of x is %3.2f8,x) Output: The value of x is 12.35

print('The value of x is %3.4f8,x) Output: The value of x is 12.3457



input function

á input():- to allow take the input from the user at run-time.

á Syntax of input(): input([prompt])

á Example:

á num = input('Enter a number: ')

á print(<Number is:=,num)

áOutput: Enter a number:10

áNumber is:10



input()&.

á# two input 2 no and calculate sum

áa=int(input("enter first no..."))

áprint(a)

áb=int(input("enter second no..."))

áprint(b)

á c=a+b

áprint("sum is",c)



Operators

áAn operator is a symbol that performs an operation.

áAn Operator acts on some variables called operands.

á If an operator acts on a single variable it is called a unary operator.

á if an operator acts on two variables, it is called a binary operator.

á If an operator acts on three variables, then it is called ternary

operator.



Python Basic Operators

áTypes of Operator
áArithmetic Operators

áAssignment Operators

áRelational Operators
áLogical Operators
áBoolean Operators

áBitwise Operators

á Identity Operator
áMembership Operator



Arithmetic Operators

áAssume variable a holds 13 and variable b holds 5, then

Operator Description Example

+ Addition Addition of number a + b = 18

- Subtraction Subtracts of number a 3 b = 8

* Multiplication Multiplication of number a * b = 65

/ Division Division of number b/a = 2.6

% Modulus Found the modulus b % a =3

// Floor Division Perform the division and return answer in integer b//a= 2

** Exponent Calculates exponential power value. a**b=371293



Assignment Operators

Operator Example

= c = a + b

+= c += a (c = c + a)

-= c -= a (c = c - a)

*= c *= a (c = c * a)

/= c /= a (c = c / a)

**= c**=a (c=c**a)

//= c//=a (c=c//a)



Relational Operators

áFor ex: a=10 and b= 20

Operator Example

== (a == b) is not true

!= (a != b) is true

> (a > b) is not true

< (a < b) is true

>= (a >= b) is not true

<= (a <= b) is true



Logical Operators

áFor ex: a=10 and b= 20

Operator Example

and (a and b) is true.

or (a or b) is true

not not(a and b) is false.



Bitwise Operators

Operator Name Description Syntax

& Bitwise AND
Result bit 1,if both operand bits are 1;otherwise results bit

0.
x & y

| Bitwise OR
Result bit 1,if any of the operand bit is 1; otherwise results

bit 0.
x | y

~ Bitwise NOT inverts individual bits ~x

^ Bitwise XOR
Results bit 1,if any of the operand bit is 1 but not both,

otherwise results bit 0.
x ^ y

>>
Bitwise right

shift

The left operand9s value is moved toward the right by the

number of bits specified by the right operand.
x>>

<< Bitwise left shift
The left operand9s value is moved toward the left by the

number of bits specified by the right operand.
x<<



Python Identity Operators

á Identity operators compare the memory locations of two objects. There are two

Identity operators explained below

Operator Description Example

is Evaluates to true if the variables on

either side of the operator point to the

same object and false otherwise.

x is y, here is results in 1 if

id(x) equals id(y).

is not Evaluates to false if the variables on

either side of the operator point to the

same object and true otherwise

x is not y, here is not

results in 1 if id(x) is not

equal to id(y).



Python Membership Operators

á Python9s membership operators test for membership in a sequence, such as strings,

lists, or tuples. There are two membership operators as explained below

Operator Description Example

in Evaluates to true if it finds a variable in

the specified sequence and false

otherwise..

x in y, here in results in a 1

if x is a member of

sequence y.

not in Evaluates to true if it does not finds a

variable in the specified sequence and

false otherwise.

x not in y, here not in

results in a 1 if x is not a

member of sequence y.
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Asssignment-1 (Important Questions) 

 
 
 

Unit-1 Economics 

 

1.   What do you mean by Economics?  Elaborate difference between micro and macro 

economics 

2.   Explain in detail difference between demand and supply 
 

3.   Explain in details determinants of demand. 
 

4.   Explain in details determinants of supply. 
 

5.   What is the law of demand? Explain in brief. 
 

6.   What is the law of supply? Explain in brief. 
 

7.   Explain in brief price elasticity, income elasticity and cross elasticity of demand. 
 

 
 
 
 

Unit-3 Management 

 

 

1.   Explain concept of management with respect to various activities and processes 
 

2.   Describe characteristics of management. 
 

3.   What are the objectives of management to accomplish desired goals? 
 

4.   Describe different types of skills of management. 
 

5.   Explain in brief levels of management 
 

6.   Explain the scope of management for the improvement. 
 

7.   What are the roles of manager? 
 

8.   Explain types of managers. 
 

9.   Describe Maslow9s hierarchy of needs theory 
 

10. Describe the principles of scientific management 
 

11. Describe the administrative principles of management 

 

 

 

 

 



Atmiya University 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Course: Economics & Business Management 

Assignment-II (Important Questions) 

Unit-2: Production 

 

1. What do you mean by theory of production? 

2. Explain with suitable example factors of production? 

3. Explain short run and long run production functions. 

4. Explain law of variable proportions & law of returns to scale cost. 

5. Define: 1) Fixed Cost 2) Variable Cost 3) Total Cost 4) Average Cost 5) Marginal 

Cost 6) opportunity Cost. 

6. Explain with figure Break Even Analysis in detail. 

7. A pencil manufacturing company sells a pencil box consisting 10 pencils at a 75 

rupees at a premium price. The variable cost associated with producing one pencil is 

0.5 Rs. The fixed costs of company is Rs. 500000/-. Calculate Breakeven point of the 

pencil. 

 

Unit-4:  Functions of Management 

 

1. Describe major functions of management. 

2. What is planning? Explain features of planning. 

3. What is organizing? Explain features of organizing. 

4. What is staffing? Explain features of staffing. 

5. What is directing? Explain features of directing. 

6. What is controlling? Explain features of controlling. 

7. Give classification of organization types. 

8. What is the difference between formal and informal organization? 

9. Explain the functions of line organization and line and staff organization. 

10. Explain matrix and hybrid organization. 

11. What is departmentalization? Explain types of departmentalization 

 

Unit-5: Types of Management 

 

1. Define marketing and discuss marketing mix in terms of 4Ps 

2. What do you mean by demand forecasting? Explain in brief consumer survey method 

for demand forecasting. 

3. What is market segmentation? Explain types of market segmentation. 

4. Explain in brief functions of financial manager. 

5. Explain different Sources of Funds 

6. What is production management? Explain objectives of production management. 

7. Explain features of various plant layout 

8. Explain in detail factors affecting the plant location 

9. What is human resource management? Explain objectives of manpower planning. 
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Web Foundation using HTML

 Introduction to HTML

� What is HTML?

HTML is not a programming language. Technically it is known as a "markup" language.

The language used to develop web pages is called Hypertext Markup Language (HTML).

HTML is the language interpreted by a Browser. Web Pages are also called HTML

documents.

HTML (Hypertext Markup Language) is the standard language used to create and

structure content on the web. It provides the basic building blocks for web pages,

defining the structure, layout, and elements of the content.

HTML contains a collection of case-insensitive tags that starts and ends with angular

brackets (<>). You can create hypertext documents using any text editor such as

Notepad, FrontPage, Dream weaver and the documents are saved with the extension,

.html or .htm.

� What is Web Page & Web Site

Web Page:

A web page is a document or resource on the World Wide Web that is typically written

in HTML (Hypertext Markup Language) and can be viewed using a web browser. Web

pages can include text, images, videos, links, and other multimedia content. They are

usually part of a larger website, which consists of multiple web pages linked together.

Web pages are essential components of the internet, allowing users to access and

interact with information and services online.

Web Site:

A website is a collection of interconnected web pages that share a common domain

name and are hosted on a web server. Websites are accessed through a web browser

by entering their URL (Uniform Resource Locator). They can range from simple personal

blogs to complex platforms like social networks, e-commerce sites, or government

portals.
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� Key Components of a Website:

1. Domain Name: The address of the website (e.g., www.example.com).

2. Web Pages: Individual documents or resources that make up the content of the

website.

3. Home Page: The main page of a website, often serving as the starting point for

navigation.

4. Navigation:Menus or links that help users move between different pages of the

site.

5. Web Server: The server where the website's files are stored and served to users.

6. Backend: The server-side logic, databases, and applications that power the

website's functionality.

7. Frontend: The user interface and design elements that users interact with.

� Key Features of HTML:

1. Tags:

HTML tags are usually English words or abbreviation. But they are different from the

regular text because they are placed in small angle brackets. HTML tags are used to

mark-up HTML elements. HTML tags are surrounded by the two characters < and >.

The surrounding characters are called angle brackets.

HTML tags normally come in pairs like <b> and </b>. The first tag in a pair is the start

tag, the second tag is the end tag. The text between the start and end tags is the

element content. HTML tags are not case sensitive; <b> means the same as <B>.

2. Elements:

An HTML element consists of an opening tag, content, and a closing tag. The element

is the entire structure, including both the tags and the content between them. For

example, <p>This is a paragraph</p> defines a paragraph element.

3. Attributes:

Tags can have attributes, which provide additional information about an element.

Attributes are placed inside the opening tag, typically in the form of name-value

pairs, like color="colorName".

� There are two types of tags in HTML:

 Singular Tag

 Paired Tag

§ Singular Tag:

It is also called a standalone tag. A stand-alone tag does not have its companion tag. For

e.g., <HR>, <BR>
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§ Paired Tag:

The tag is said to be paired if it is along with its companion tag. In paired tag the first tag

is called opening tag and the companion tag is called closing tag.

Here's a quick review of HTML tags:

 

The closing tag always comes after the content of the tag - it's how the browser knows

that you want the tag to end.

The contents of an HTML tag are the stuff that goes between the opening and closing

tags - this is what we mean when we say "inside" a tag. The contents of a tag can be

normal text or a mix of other tags.

For e.g.: <B>ATMIYA University</B>

 Basic HTML Document Structure

The first tag of an HTML document is always <HTML> and the last tag is always

</HTML>.

There are two main parts of every HTML document.

 Document Head

 Document Body

" Example:

<HTML>

<HEAD>

<TITLE>Document Title</TITLE>

</HEAD>

<BODY>

- - - - - - - - - - - - - - - - -

Document Contents

- - - - - - - - - - - - - - - - -

</BODY>

</HTML>

The <html> element is the root element of an HTML page

The <head> element contains meta information about the HTML page

The <title> element specifies a title for the HTML page (which is shown in the browser's

title bar or in the page's tab)

The <body> element defines the document's body, and is a container for all the visible

contents, such as headings, paragraphs, images, hyperlinks, tables, lists, etc.
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� Head Section:

Title: The information placed in this section is essential for inner processing. Within the

document head there is one required header tag - the <TITLE>, </TITLE> field. This title

is typically shown in the title bar of the browser window. Document titles should convey

something useful about the content of the document.

Link: The <link> element in HTML is used to define a relationship between the current

document and an external resource. It is most commonly used to link to external

stylesheets.

Style: The <style> element in HTML is used to define internal CSS (Cascading Style

Sheets) directly within an HTML document. It allows you to embed CSS rules that style

elements on the page. These styles can control the layout, colors, fonts, spacing, and

other visual aspects of the HTML content.

� Body Section:

<Body> &. </Body> is used to define document body. The body section contains the

content of the document such as the actual text to display. Whatever content you want

to display on web page are placed between <Body> &. </Body> Within the document

body you can place all tags that related to text, images, tables, lists are placed in this

section. <Body> has various attributes.

 Basic HTML Elements & Formatting Tag

1. <b> Tag or <STRONG> Tag

The <b> or <strong> tag displays a boldface type.

It is a paired tag. <Strong> is the alternative of <b> tag.

Example:

<b> Web Scripting Language </b>

<strong> Web Scripting Language </strong>

2. <i> Tag or <Em> tag

The <i> or <Em> tag displays text in italic.

It is a paired tag. <Em> is the alternative of <i> tag.

Example:

<i> Web Scripting Language </i>

<EM> Web Scripting Language </EM>

3. The <U> or <Ins> Tag

It is used to display a text with underline.

It is a paired tag. <Ins> is the alternative of <U> tag.

Example:

<U>Web Scripting Language</U>
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4. <BIG> Tag

The <BIG> tag increases the font size from its current value by 1.

It has the same effect as using the FONT tag with a SIZE value of +1.

Example:

<BIG> Hello </BIG>

5. <SMALL> Tag

The <SAMLL> tag reduces the font size from its current value by 1.

It has the same effect as using the FONT tag with a SIZE value of -1.

Example:

<SMALL>&&. </SMALL>

6. The <SUP> Tag

It is used to display a text as superscript.

It is a paired tag.

Superscript implies that the text is displayed in a text size smaller than the normal size

and is positioned slightly above the normal body text.

Example:

x<sup>3</sup>

7. The <SUB> Tag

It is used to display a text as subscript

It is a paired tag.

Example:

H<SUB>2</SUB>O

8. The <BLOCKQUOTE> Tag

A browser inserts white space before and after a block quote element. It also inserts

margins for the block quote element.

This tag is used to set left and right indents for the margin of text.

It is used for displaying a text as quoted text.

It is a paired tag.

Example:

<blockquote>

Web page contents.

</blockquote>

9. The <CENTER> Tag

It is used to set center alignment of any content enclosed between <center></center>

as per screen width.

Content may be text, image, table, list, form etc&.

It is a paired tag.

Example:

<CENTER>Web Scripting Language</CENTER>
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10. <STRIKE> or <s> or <Del> tag

It is used to display a text with a strikethrough character.

It is a paired tag. <S> and <del> are the alternatives of <Strike> tag.

Example:

<S>Web Scripting Language</S>

<del>Web Scripting Language</del>

11. The <BR> Tag

The <BR> Tag inserts a single line break.

The <BR> tag has no end tag.

When text needs to start from a new line and not continue on the same line, then <BR>

tag should be used.

<BR> tag does not skip one blank line between previous line and new line.

It does not have any attributes.

Example:

<BODY>

Yogidham Gurukul

<BR>

ATMIYA University

<BR>

Rajkot-360 005.

</BODY>

12. <Mark> element

The HTML <mark> tag is used for indicating text as marked or highlighted for reference

purposes. Highlighting text on a web page can help bring important information

immediately to the reader's attention. The <mark> element is used to highlight text

inside of another element such as a paragraph, list, or table.

Example:

<mark>marking effect with yellow color</mark>

13. <abbr> element

Abbr means Abbreviation. The <abbr> element is used along with a title attribute to

associate a full-text explanation with acronym. This element give useful information to

browsers, translation systems and search-engines, while user move the cursor upon the

particular text or object.

Example:

<abbr title==Atmiya University=>AU</abbr>

14. <DIV> tag

Defines a division or a section in an HTML document. It is often used to group block-

elements to format them with styles.



BCA / BCA(IIP) / BScIT

7ATMIYAUNIVERSITY

Example:

<body>

<div>

<h1> ATMIYA University </h1>

<p> This is a paragraph. </p>

</div>

</body>

15. The Comment Tag:

This <!-- -- > tag is used to give a comment to your web page. This is a paired tag. The

comment is used to insert a comment in the source code. A comment will be ignored by

the browser. You can use comments to explain your code, which can help you when you

edit the source code later. You can also store program-specific information inside

comments. In this case they will not be visible for the user, but they are still available to

the program. A good practice is to comment the text inside the script and style

elements to prevent older browsers, that do not support scripting or styles, from

showing it as plain text.

Example:

<!-- This text is a comment -- >

16. Body Tag:

The <BODY> tag contains the content of the HTML document. The <BODY> tag is

defined after the <HEAD> tag in an HTML document.

The attributes of the <BODY> tag enables you to use special features for the body

content of an HTML document.

� The various attributes of the <BODY> tag is:

w Bgcolor

It can be used to change the background color of a web page. By default the

background color is white. You can set the value for Bgcolor using constant

character or using hexadecimal code.

Example:

<Body Bgcolor==red=>

w Background

The background is used to define the background properties for the entire web

page. It can be used to set an image in the background of an HTML document.

Path can be set for background using any one of the following ways&

" Absolute or Physical Path

" Relative Path

o Absolute (Physical) Path or Full Path:

You must specify the full path from the root directory to the image file.

Example: <Body background=<c:\images\Atmiya.jpg=>
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o Relative Path:

Whenever the image file exists in current working directory at that time you do

not need to specify full path. You can directly give the image file because by

default Browser searches for file only within current working directory.

Example: <Body background=<Atmiya. jpg=>

w Text

Enables you to specify the color of the text in hexadecimal code in an HTML

document. By default, the text color is black.

Example: <Body text=<red=>

w Link

Enables you to set the default color of the links in hexadecimal code and the color

name in an HTML document.

w Alink

Here, Alink can be used to change the default color of a Hyperlink which is

activated to whatever color is specified with this tag. The user can specify the color

name or an equivalent hexadecimal number.

w Vlink

Here, Vlink can be used to change the default color of a hyperlink which is really

visited to whatever color is specified with this tag. The user can specify the color

name or an equivalent hexa number.

17. The Standard Headings

Heading tags are used to define headings of contents in a document. The Line tags are

used to implement styles on a particular line of text. They separate one block of text

from another.

The standard heading tags, <H1>, <H2>, <H3>, <H4>, <H5>, <H6> are used to display

headings. The <H1> tag is used to display the most dominant heading whereas <H6> tag

is used to display the least dominant heading. The headings are displayed from a new

line in an emphasizing font style in contrast to the rest of the body content. All the style

appears in Boldface and size of heading depending on level chosen.

These all are the paired tag, so you must have to write both tag start tag and end tag.

� Attribute of Heading Tags:

w Align:

This attribute is used to set alignment of headings. It has following four values.

Left 3 It align the heading in left hand side of the screen.

Right 3 It align the heading in Right hand side of the screen.

Center 3 It align the heading in Center of screen.

Justify 3 It align the heading in left hand side as well as right hand side of the

screen.

Example: <H1 align==LEFT=|=RIGHT=|=CENTER=>&. </H1>
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18. The <P> Tag

The <P> tag is used to start a paragraph from a new line. It is a paired tag. This tag is

also used to insert a line break with an additional space. The ending </P> tag ensures

that after the end of a paragraph some space is left blank.

Example:

<P align==LEFT=|=RIGHT=|=CENTER=>Text</P>

w Align

In <P> element align attribute specifies that the paragraph is aligned horizontally.

The values assigned to the align attribute are:

" LEFT: Displays a left aligned paragraph.

" RIGHT: Displays a right aligned paragraph.

" CENTER: Displays a centrally aligned paragraph. This is the default value for the

align attribute.

Example:

<HTML>

<HEAD>

<TITLE>Document Title</TITLE>

</HEAD>

<BODY>

<p>

- - - - - - - - - - - - - - - - - -

Document9s Paragraph

- - - - - - - - - - - - - - - - - -

</p>

</BODY>

</HTML>

19. The <FONT> Tag

The <FONT> tag enables you to configure the various properties of the text to be

displayed on a Web page such as style, size and color.

You can configure these properties using the following attributes:

� Attributes:

w SIZE: Enables you to set the size of the text. You can specify the value of the SIZE

attribute as an integer between 1 and 7. The default size of the font is +3.

w COLOR: Enables you to set the color of the text. You need to specify the

hexadecimal value of the COLOR attribute to configure the color of the text. The

default value of the COLOR attribute is black.

w FACE: Enables you to set the font style of the text. The default value of the FACE

attribute is Times New Roman.

Example:

<FONT SIZE=7 COLOR=Blue FACE=arial>ATMYA University</FONT>
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20. The <HR> Tag

This tag is used to put a Horizontal line on the page. It is used to separate various

sections of the document. The <HR> tag does not contain an ending tag.

Example:

<HR align==LEFT= width==50%= size==8= color==red=>

� Various attributes of the <HR> tag are:

w Color: Specifies the color of the line with color name or 6 digits hexadecimal color

code with <#= sign.

w Size: Specifies the thickness of a line in pixels. The default value is 2 pixels.

w Width: Specifies the horizontal width of a line. The default value for this attribute is

the width of the Web browser window. The value for the attribute can be specified

in either pixels or as a percentage of the width of the Web browser window.

w Align: Sets the horizontal alignment of a line. Three values can be assigned to this

attribute, which are:

o CENTER: Displays a center-aligned line. This is the default value for the align

attribute.

o LEFT: Displays a left-aligned line.

o RIGHT: Displays a right-aligned line.

21. CREATING LIST

A list represents a series of words one after another.

Lists are used when the data are to be mentioned in form list of items.

There are two types of list,

1. Ordered list

2. Unordered list

1. ORDERED LIST <OL>

An ordered list can be represented by <OL> tag. List having the numbered items

are known as ordered list. These lists have list items that have a natural number.

The <LI> tag is nested inside the <OL> tag to represent every single element of an

ordered list. <LI>&</LI> must be placed between <OL>&</OL>.

It has two attributes.

<OL Type=1,a,A,i,I Start=value >

...

</OL>

Type attribute is used to set numbering format. The values may be one of the

following:

a : Displays a series of lowercase letters.

A: Displays a series of uppercase letters.

i: Displays a series of lowercase Roman numerals.

I: Displays a series of uppercase Roman numerals.

1: Displays a series of numbers.
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Start attribute is used to set the starting position of the sequence. The values of

this attribute are type of numeric.

2. UNORDERED LIST <UL>

These lists are also called bulleted list. These lists have list of items that do not

have a number. This list is start with <UL> and end with </UL> tag. The <LI> tags

are nested inside the <LI> tags to represent every single element of an unordered

list.

<LI>&</LI> must be placed between <UL>&</UL> tag. It has one attribute.

<UL Type==Circle=|=Square=|=Disc=> & </UL>

The Type attributes is used to set type of Bullets. The values are:

Circle 3 Represents a circular non-colored bullet.

Disc 3 Represents a solid bullet.

Square 3 Represents a square bullet.

22. <MARQUEE> Tag

The marquee element creates with scrolling text, similar to a live ticker tape from a

stock brokerage firm. HTML provides the special feature which enables us to display

scrolling and animated text in the web. If you want your text to move within the screen,

use this tag. It has so many attributes; we are going to see them one by one. It is a

paired tag.

Example:

<MARQUEE

align="center" || <left= || <right=

behavior==scroll= || <slide= || <alternate=

bgcolor==color=

direction==left= || <right=||=top=||=Bottom=

height==height=

width==width=

HSpace = <=

Vspace ===

Loop=2 >

- - - - ATMIYA University - - - -

</MARQUEE>

� Various attributes of the <Marquee> tag are:

w ALIGN:

For vertical alignment of the marquee text.

w Behavior:

It determines how marquee behaves scrolling text like a ticker tape, flying text in or

having it move from side to side.

w Bgcolor:

To set the background color of the marquee.
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w Direction:

To set the direction left, right, up or down used with direction attribute.

w Height & width:

To set the vertical & horizontal size of the marquee.

w Hspace, Vspace :

It sets the horizontal space around the marquee and vertical space around the

marquee.

w Loop:

Loop sets how many times the marquee should scroll. The default is INFINITE,

which means loops endlessly. Also, one of the problems with loop is that content

disappears after the last loop. To overcome this problem, use Behavior=Slide.

23. <img> Tag

The <img> tag specifies an image to be displayed in an HTML document. An image can

be a plain image that simply appears on the page. The <img> tag does not require a

closing tag.

Example:

<img

Src = <Path location=

Height = <tall=

Width = <wide=

Alt = <alternative Text=

Align = <alignment=

Border = <border width=

Hspace= <horizmargin=

Vspace= <Vertimargin=

>

� Various attributes of the <IMG> tag are:

w SRC

The src attribute is required for image location.

It specifies the URL of the image to be displayed in the document.

w Alt

Specifies text to be displayed if the browser does not support the <img> tag or if

the use has superior image loading browser.

w Align

Left align is used to set image with the left margin.

Right align is used to set image with the right margin.
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w Border

Specifies the width in pixels of a border around the image.

The value must be an integer and pixel.

w Height

Specifies the height of the image either in pixels or as a percentage of the height of

the window block HTML that contains the image.

It9s indicated a few pixels; specify the value as an integer.

w Width

Specifies the weight of the image either in pixels or as a percentage of the weight

of the window block HTML that contains the image.

It9s indicated a number of pixels; specify the value as an integer.

w Hspace

Specifies the margins in pixels between the surrounding text and the right and left

edges of an images.

w Vspace

Specifies the margins in pixels between the surrounding text and the top and

bottom edges of an images.

Example:

<img src="Atmiya.gif" alt="Atmiya University" width="32" height="32">

24. Creating a Table

� Table Tag

Tables allow you to arrange items in a Grid pattern. It provides an organized and

systematic display of data. So table is combination of Rows and Columns. Any table is

made up of header, row, column and cells. Here <TABLE> tag is used to create a table.

Syntax:

<TABLE

Align==Left|Right|Center=

Height==height= Width==width=

Border==value= bordercolor==colorName=

Cellpadding==value= Cellspacing==value=

Bgcolor==color=

Hspace==horizmargin= Vspace==vertmargin=

>

&

</TABLE>
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� Various attributes of the <Table> tag is:

w Align: Specifies the Horizontal alignment of a table. The values are

Left|Center|Right.

w Height: Specifies the height of a table. The value for the height attribute can be

specified either in terms of number of pixels or as a percentage of the height of the

web browser window.

w Width: Specifies the width of a table. The value for the width attribute can be

specified either in terms of number of pixels or as a percentage of the width of the

web browser window.

w Border: Specifies the thickness of a table border in pixels. By default, tables are

displayed without borders. So its default value is 0.

w Bordercolor: Specifies the color of a table border in color name or a hexadecimal

color code.

w Cellpadding: Specifies the space between the border and the content of the cell in

pixels. The default value for this attribute is 1. Any text in the cells does not appear

to be sticking to the border.

w CellSpacing: Specifies the space between the cells of a table in pixels or percentage.

The default value for this attribute is 2.

w Bgcolor: Specifies the background color of a table. It can be specified either using

color names, or using rrggbb hexa triplet. Default value is <white=. It can be used

with all table tags.

w Background: Specifies the background picture of a table. We can specify an image to

set background of HMTL page or table.

� <CAPTION> Tag

The <caption> tag is used to define the caption(title) of a table. The <caption> tag is

used inside the <TABLE> tag and before the starting of first <TR>.

Example:

<caption> A T M I Y A U n i v e r s i t y </caption>

� <TR> tag

The <TR> tag defines rows for a table. The <TR> tag is used inside the <TABLE> tag.

Any special formatting like boldface or italics is done including appropriate formatting

tags inside <tr>&</tr>

Example:

<TR

Bgcolor==color=

Align==left, right, center=

Valign==top, bottom, middle=>

&

</TR>

w Bgcolor: The Bgcolor attribute sets the color of the background for the row.
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w Align: The align attribute specifies the horizontal alignment of the table. The values

that can be assigned to the align attribute are:

Left: Creates a left aligned table. This is the default value.

Right: Creates a right aligned table.

Center: Creates a centrally aligned table.

w Valign: The Valign attribute specifies the vertical alignment of the text within a cell.

The values that can be assigned to the valign attribute are:

Bottom: Displays the text at the bottom of the cell.

Middle: Displays the text at the center of the cell. This is the default value for the

valign attribute.

Top: Displays the text at the top of the cell.

� <TD> tag

The <TD> is used to specify the text in a cell of a table. The <TD> tag is used inside the

<TR> tag. The text in a TH element is BOLD and CENTERED. The text in a TD element is

REGULAR and LEFT-ALIGNED.

Example:

<TD

Align==Center|Left|Right=

Valign==Bottom|Middle|Top=

Bgcolor==color=

Colspan==value=

Rowspan==value=

Width==pixelwidth=

Height==pixelheight=

Nowrap

>

&

</TD>

Attributes:

w Colspan: this attribute is used to merge more than columns cell into single cell for

a single row. This attribute is useful when one row of the table needs to be certain

number of columns wide. It is used with <TD> and <TR> tag. This attribute can be

set by giving a numeric value.

w Rowspan: this attribute is used to merge more than rows cell into single cell for a

single column. This attribute is used when one column of the table needs to be

certain number of row wide. It is used with <TD> and <TR> tag. This attribute can

be set by giving a numeric value.
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� <TH> tag

The headings for a table are specified by the <TH> tag. The content of a table header

row is automatically centered and appears in boldface. It is a paired tag.

Syntax:

<TH

Align==Center|Left|Right=

Valign==Bottom|Middle|Top=

Bgcolor==color=

Colspan==value=

Rowspan==value=

Width==pixelwidth=

Height==pixelheight=

>

&

</TH>

� Colgroup and Col tags

Colgroup: The <colgroup> tag specifies a group of one or more columns in a table for

formatting. It is useful for applying styles to entire columns, instead of repeating the

styles for each cell, for each row.

The <colgroup> tag must be a child of a <table> element, after any <caption> elements

and before <tr> elements.

To define different properties to a column within a <colgroup>, use the <col> tag within

the <colgroup> tag.

Col: The <col> tag specifies column properties for each column within

a <colgroup> element.

The <col> tag is useful for applying styles to entire columns, instead of repeating the

styles for each cell, for each row.

Attributes:

w Span: Specifies the number of columns a <col> element should span

w BgColor: It9s specify the background color of particular column.

25. Hyperlinks and Navigation (Creating link with <A> Anchor Tag)

A link is the <address= to a document (or a resource) on a web. Hyperlinks can point to

any resource on the web: an HTML page, an Image, a sound file, a movie etc., A link in

HTML documents can be basically considered as a reference to other resource. This

reference establishes an implicit relationship between the document and the resource

linked.
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w There are three different kinds of links:

1) Internal Link: Links to anchors on the current page.

(href==#anchorname=)

2) External or Local: Links to other pages within your domain.

(href==D:/image/filename.jpg=)

3) Global Link: Links to other domains outside of your site.

(href==http://www.google.com=)

� How to make a LINK?

The tag used to produce links are the <A>&</A>. Everything between these two tag

will work as a link. You can navigate between different HTML documents by clicking

the hyperlinks. A hypertext link is a piece of content that the user can click to invoke

an action. The most common actions are scrolling to a different place in the current

document and opening a new document. A hypertext link can contain text and

graphics. The value of the HREF attribute must be a URL. When the user clicks any

content between <A HREF> and </A> tags, the link is activated.

Example:

<a HREF==location=> &. </a>

w Attributes of Anchor tag are:

¯ HREF==Path Name or Location=

Specifies a destination URL for the link. The most common value here is a

document name or an anchor. To specify a document to open, provide the URL

for the document, either as an absolute or relative URL.

An example of an absolute URL:

HREF==http://atmiyauniversity.edu/index.html=

An example of a relative URL:

HREF==d:/Atmiya/xyz.html=

Example:

<a href=<PathName=>Text</a>

� Using Image as Hyperlink

o Images can also work as Hyperlinks.

o You need to include the <IMG> tag inside the opening and closing part of the

anchor tag.

o Example:

<A href=<index.htm=>

<IMG src==atmiya.jpg=>

</A>
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� Linking to Internal Page (Creating a BOOKMARK)

o The anchor also enables you to navigate within the current HTML document known

as Bookmark. A Href attribute of the <A> tag is used to create bookmark.

o The syntax is:

<A href=<#anchor-name=>&</A>

o In above syntax, the # symbol specifies that the path given, represents a link within

the same document. The anchor-name represents the id of the destination anchor

tag.

o For e.g., you need to create a web page, bookmark.htm, which contains

bookmarks.

o The coding of the Bookmarking is:

<body>

<a href=#bookmark1>CLICK HERE TO SCROLL DOWN TO

BOOKMARK1</a>

<P>

Paragraph text Paragraph text Paragraph

text Paragraph text Paragraph text

Paragraph text Paragraph text Paragraph

text Paragraph text Paragraph text

Paragraph text Paragraph text Paragraph

text Paragraph text Paragraph text

Paragraph text Paragraph text Paragraph

text Paragraph text Paragraph text

Paragraph text Paragraph text Paragraph

text Paragraph text Paragraph text

Paragraph text Paragraph text Paragraph

text Paragraph text Paragraph text

</P>

<a id=bookmark1>BOOKMARK1</a>

</body>

26. Multimedia Elements

Multimedia comes in many different formats. It can be almost Images, music, sound,

videos, records, films, animations, and many more, which u can see or listen to. Web

pages contain many types of multimedia content like audio or video. These types of

elements are stored in media files.
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 HTML Plug-in

HTML Plug-in allows extra functionality to the web browser. HTML Plug-ins are

computer programs which extend more functionality of a web browser. Plug-ins can be

used for many purposes: display maps, scan for viruses, verify your bank id, etc.

Plug-ins can be added to web pages with the <object> tag or the <embed> tag.

� <Embed>

The <embed> element can be used to embed external application, typically

multimedia content like audio, video or documents (like PDFs), directly into a

webpage. It's a self-closing tag and can be used to insert any type of content that a

browser or plugin can render.

Example:

<embed src==c:\Atmiya\Xyz.pdf= width=500 height=350>

� HTML Audio

The <audio> element is used to embed audio content in an HTML document without

requiring any additional plug-in like Flash player.

Example:

<audio controls>

<source src="Atmiya.mp3">

</audio>

� Attributes:

w SRC:

Specifies the location of the audio file. Alternatively, you can use the preferred

<source> tag as it allows for multiple options.

w Controls:

If specified, the browsers will display controls to allow the user to control audio

playback, such as play/pause, volume, etc.

w Loop:

This Boolean attribute specifies that the audio will automatically start over again,

upon reaching the end.

w Muted:

This Boolean attribute specifies whether the audio will be initially silenced. The

default value is false, meaning that the audio will be played.

� Video Elements

The <video> tag is used to embed video content in a document, such as a movie

clip or other video streams.

The <video> tag contains one or more <source> tags with different video sources.

The browser will choose the first source it supports.
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� Attributes:

w SRC:

This attribute is used to specify the location of the video file. The sub tag <source>

is preferred to allow the multiple file option.

w Height:

This attribute is used to specify the displayed height area of the video.

w Width:

This attribute is used to specify the displayed width area of the video.

w Controls:

This attribute is used to display the video controls and allow to the user to use it

like play, pause, stop, volume etc.

w Loop:

This attribute is used to specify that the specified video will play automatically

again and again.

w Muted:

This attribute is specifying that the video played with sound or silenced. The default

value of this attribute is false.

w Poster:

This attribute is specifying an image to be shown into the video screen until the

user hits the play button. If the poster attribute is not specified, the first frame of

the video is displayed as the poster.

27. Forms and It9s different Controller

ä What is Form?

The <form> is a block-level element that9s defines an interactive part of a webpage.

HTML Forms are required, when we need to collect some data from the site visitor.

For example, if you need to collection of information data during user registration

such as name, email address, credit card, etc., at that time form is required.

A form will take input from the site visitor and then will post it to a back-end

application such as CGI, ASP Script or PHP script etc.

There is various form elements are available like Textbox, Multiline textbox, pull-

down menu, checkbox, radio button, buttons et.

ä <FORM> Element:

The <form> tag creates an HTML form. The form can contain interface elements such

as text fields, buttons, checkboxes, radio button, and selection lists that let users

enter text and make choices.

All elements in the form must be defined between the <form> and </form> tags.
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Example:

<form

Action==url=

Method==methodname=

Name==formname=>

&&

</form>

� Attributes:

w Action:

Action attribute is required to specify the URL address, where to store or submit

the data information of concerned forms.

w Method:

Method attribute is specified that how to information is sent to the specified URL

address.

" GET (the default) appends the input information to the URL which on most

receiving systems becomes the value of environment variable QUERY_STRING.

" POST value specifies types of method which sends the sensitive information like

password to particular URL address. Value with POST request is not remember

the data information in browser history.

w Name

Specifies the name of the form. The name is not displayed on the form. Scripting

language can use the Name attribute to different forms if there are multiple forms

on a page.

ä <INPUT> Element:

With the use of Input element form will receive the information data which are given

by the user9s input. The TYPE attribute determines to specific sort of form element to

be created. The <input> element displays form element in several ways, depending

on values of the type attribute.

w TYPE Attribute

A Type attribute determines the various types of form controls.

1. Text

A value <text= is used to define a one-line text input field into HTML form. <Text=

is a default value of type attribute.

Ex.:

Name : <input type==text= value=<Atmiya University=>

Name:



UNIT-1 | Web Foundation using HTML

22 DDeeppaarrttmmeenntt ooff CCoommppuutteerr SScciieennccee

2. Password

A value <password= is used to define hidden (unreadable) text field into HTML

form of web page. The characters in a password field are not readable and

shown as asterisks or circles symbol.

Ex.:

Password: <input type= <password=>

Password:

3. Radio

A value <radio= defines a radio button. Which let a user to select only one

option from limited options of choice.

w Checked Attribute:

A checked attribute is used to set the control checked by default in HTML form.

It9s used with checkbox or radio button only.

Ex.:

Gender:<input type=<radio= checked>Male <input type=<radio=>Female

Output:

Gender: Male Female

4. Checkbox

- A value <checkbox= defines a checkbox in form. Checkboxes let a user to select

zero or more options of a limited number of choices.

Ex.:

Hobbies: <input type==checkbox= checked>Reading

<input type==checkbox=> Music

<input type==checkbox=> Chess

Output:

Hobbies : Reading Music Chess

5. File

A value <file= is used to define a file-select field with a "Browse" button for file

uploads.

Ex.:

Upload your file here: <input type==file=>

Output:

Upload your file here:
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w Multiple Attribute:

This attribute is a Boolean attribute. It defines that the user is allowed to

select more than one file. This attribute works with file input type. To select

multiple files, hold down the CTRL or SHIFT key while selecting.

6. Submit

A value <submit= with type attribute defines a button for submitting form9s data to a

form-handler data file.

Ex.: <input type=<submit=>

7. Reset

A value reset defines a button named with Reset, which will reset all the

information as default form9s value.

Ex.: <input type=<reset=>

8. Button

A value <button= is used to define a button in HTML form.

Ex.: <input type=<button= value=< Ok =>

9. Color

A color value is used to provide a color picker interface element in web page. If

you don't specify a value, the default is #000000, which is black.

Ex.: Select Color: <input type=color>

Output:

Select Color:

10. Date

A date value is used to define a date picker interface. The resulting value includes

the year, month, and day.

Ex.: Enter Date: <input type=date>

Output:

Enter Date:

11. Time

This Value allows the user to select a time from time controller from web page.

Ex.: Enter Time: <input type=time>

Output:

Enter Time:
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12. Number

A value number provides a numeric input field in web page.

Ex.: <input type=number>

Output:

w Step Attribute:

Value of <step= specifies the legal number intervals in controller.

Min andMax attributes are specified in restricted attribute ahead.

13. Range

A value range defines a control for entering a number using a slider control.

Default range is 0 to 100.

Ex.: 0 <input type=range> 100

Output:

w Name Attribute

The name attribute specifies the name of the input element. The name

attribute is used to give a name to the control which is sent to the server to

be recognized and get the value. The name is not displayed on the form.

Min andMax attributes are specified in restricted attribute ahead.

ä Other attributes of Input element:

w Size Attribute

Specifies the length of the input length field, in characters. The value should be an

integer. This is also used with text or password type filed.

w Value Attribute

A Value attribute is used to provide an initial value inside the control in HTML form.

w Placeholder Attribute

This attribute defines a short hint that describes the expected value of an input

field from user. The short hint is displayed in the input field before the user enters a

value. The placeholder attribute works with a value like text, email, password and

textarea element etc.

w List Attribute

List attribute is used to connect with <datalist> contain different option. A datalist

is used to pre-defined options (connected to an <input> element) for user.
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Ex.:

Subject: <input list="Atmiya">

<datalist id="Atmiya">

<option value="HTML">

<option value="CSS">

<option value="JavaScript">

</datalist>

Output:

ä Restricted Attributes in Input element:

w Maxlength Attribute

This attribute is used to specify the maximum number of characters a text box can

accept. This is used with text box or password box controller.

w Required Attribute

Required attribute specifies that an input field must be filled out before submitting

the form9s data. It works with input types like text, password, email, date, time,

number, checkbox, radio and file.

w Min Attribute

It is used with number and range type. The min attribute determines the minimum

value into input field.

w Max Attribute

It is used with number and range type. The max attribute determines the maximum

value into input field.

w Readonly Attribute

The read only field cannot be modified by the user. Users can select, highlight and

copy its data. The read-only attribute specifies that the input field cannot be

changed. Users can read only. It works with Input and textarea element.

w Disabled Attribute

The disabled attribute specifies that the input field is disabled. A disabled field is

unusable and un-clickable, and its value will not be sent when submitting the form.
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ä <Button> Element:

The <button> tag is used to create clickable buttons on the web page. The difference

between these elements and buttons created with the <input> tag is that you can

place the content (images or text) inside the <button>.

The <button> tag comes in pairs, the content is written between the opening and

the closing tags. When <button> element is used in the form, it works as the submit

button. You can also use it as a reset button. While using it outside the form, you can

call JavaScript function on it.

Ex.: <button>Ok</button>

<button><img src==Atmiya.jpg=></button>

ä <TEXTAREA> Element:

The <TEXTAREA> is paired tag element. It defines a multiline input field on an HTML

form. A text area field lets the user enter words, phrases or numbers.

" Syntax:

<TEXTAREA

Cols==columns=

Rows==rows=

Name==name=>

&&

</TEXTAREA>

� Attributes:

w Cols

Defines the width the text area can accommodate without scrolling.

w Rows

Defines the number of line text area can accommodate without scrolling.

w Name

This attribute specifies the name of the text area element.

ä <SELECT> Element:

The <select> element is applied to create a pull down (drop-down list) menu. The

<SELECT> tag defines a selection list on an HTML form. The <SELECT> tag should be

used between <FORM> tags. The <option> tags inside the <select> element define

the available options in the list.

Example:

<SELECT Name==selectName= Size==listlength=>

&&

</SELECT>
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� Attributes:

w Name

This attribute specifies the name of the select element.

w Size

This one specifies the number of option visible when the form is displayed.

w Multiple

With the use of this attributes, we can select multiple option from given list.

ä <OPTION> Element:

The <OPTION> tag define an option in a selection list. We can use the <OPTION>tag

inside a <SELECT> tag.

Example:

<OPTION

Value==optionvalue=

Selected

>

&.

</OPTION>

� Attributes:

w Value

The <option> tag can be used without any attributes, but you usually need

the value attribute, which indicates what is sent to the server on form submission.

w Selected

This attribute is used to specify that the option is selected by default.

w Disabled

Disabled attribute specifies that an option should be disabled. With the use of

disabled attribute user did not able to select specified option using mouse or

keyboard event.

ä <OptGroup> element

OptGroup element is sub tag of <Select> element. This element is used to create a

group of specific category options in your drop-down list within a select element.

This one makes it easier for user to select their choices form multiple types of

groups. If there are long list of options into drop-down control, groups of related

options are easier to handle for a user.
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� Attribute:

w Label 3 This attribute specifies a label for an option-group. The name of the

group of options, which the browser can use when labelling the options in the

user interface. This attribute is mandatory if this element is used.

Example:

<select>

<optgroup label="Web-Designing">

<option value=html>HTML</option>

<option value=css disabled>CSS</option>

<option value=js>JavaScript</option>

</optgroup>

<optgroup label="Multimedia">

<option value=AE>AfterEffect</option>

<option value=PS>Photoshop</option>

<option value=Fls>Flash</option>

</optgroup>

</select>

Output:

28. <Details> element

The <details>tag specifies additional details, which can view or hide by user in web-

browser. The details element can be used to create an interactive widget that the user

can open and close. Any type sort content can be put inside the <details> tag. The

content of a <details> element should not be visible unless the open attribute is set.

� Attribute:

w Open: The open attribute is a Boolean attribute. This attribute specifies that the

details should be visible (open) to the user.

Sub Element: <Summary>

The <details> element is used to pair a <summary> statement with additional related

details. The <summary> is displayed, and a user can view or hide additional details by

clicking on the summary.

The <summary> tag is used to specify a visible heading for the details. The heading

between opening and closing element <summary>can be clicked to view or hide the

details.
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Example:

<details>

<summary>HTML</summary>

Hyper Text Mark-up Language

</details>

Output:

29. <Fieldset>&<Legend> element

The <fieldset> tag draws a box around the related or group elements.

HTML <fieldset> tag is used to group the logically related fields/labels contained within

an HTML form. The use of this tag is optional while creating an HTML form but using

<filedset>, it is easy to understand the purpose of grouped elements of form. The

<legend> tag is used with the <fieldset> element as a first child to define the caption for

the grouped related fields.

The tag provides an opportunity to break forms down into logical sections. In the

browser, a box around content is drawn.

Sub Element: <Legend>

The <legend> tag is used to define a caption of a logical section defined by the

<fieldset> element.

HTML <legend> tag used to add a caption (title) to a group of contents that are grouped

together into the <fieldset> tag. The <legend> element always work with the <fieldset>

as a sub-tag.

Example:

<fieldset>

<legend>Atmiya University</legend>

- - - - - - - - - -

- - - - - - - - - -

</fieldset>

Output:

� Attribute:

w Align: This attribute is used to set alignment of legend text. It has three values left,

right and center.
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30. <link> Tag

Use the <link> tag to link external files such as style sheets into your document. The

<link> tag defines the relationship between a document and an external resource. The

<link> tag is the most used to link to style sheets. This tag is used in <head> section.

Example:

<link rel==stylesheet= href==url= type==text/css=>

� Attributes:

w REL = =filetype=

Specifies the kind of file to be linked.

For an external style sheet, the value is <stylesheet=.

w TYPE = =type=

Specifies more information about the particular type of file to be linked to, if that

information is needed.

For style sheets the value can be <text/css= for cascading style sheets, or

<text/javascript= for JavaScript style sheets.

w HREF = =location=

Specifies a destination URL for the link.

Example:

<html>

<head>

<link rel="stylesheet" type="text/css" href="styles.css" >

</head>

<body>

<h1> ATMIYA University </h1>

<p> I am formatted with a linked style sheet& </p>

</body>

</html>

 HTML Character Entities:

o Some characters like the < character, have a special meaning in HTML, and

therefore cannot be used in the text.

o To display a less than sign (<) in HTML, we have to use a character entity.

Character Entities:

o Some characters have a special meaning in HTML, like the less than sign (<) that

defines the start of an HTML tag. If we want the browser to actually display these

characters we must insert character entities in the HTML source.

o A character entity has three parts: an ampersand (&), an entity name or a <#=

and an entity number, and finally a semicolon (;).

o To display a less than sign in HTML document, we must write: &lt; or &#60;



BCA / BCA(IIP) / BScIT

31ATMIYAUNIVERSITY

o The advantage of using a name instead of a number is that a name is easier to

remember. The disadvantage is that not all browsers support the newest entity

names, while the support for entity numbers is very good in almost all browsers.

o Note that the entities are case sensitive.

Non-Breaking Space

o The most common character entity in HTML is the non-breaking space.

o Normally HTML will truncate spaces in your text. If you write 10 spaces in your

text HTML will remove 9 of them. To add spaces to your text, use the &nbsp;

character entity.

The most common Character Entities:-

Result Description Entity Name Entity Number

Non breaking &nbsp; &#160;

< Less than &lt; &#60;

> Greater than &gt; &#62;

& Ampersand &amp; &#38;

< Quotation mark &quot; &#34;

8 Apostrophe &apos; (does not work In IE) &#39;

Some other commonly used Character Entities;

Result Description Entity Name Entity Number

¹ Rupee  &#8377; 

> Cent &cent; &#162;

£ Pound &pound; &#163;

" Yen &yen; &#165;

¬ Euro &euro; &#8364;

ß Section &sect; &#167;

© Copyright &copy; &#169;

Æ Registered Trademark &reg; &#174;

x Multiplication &times; &#215;

Þ Division &divide; &#247;
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 Question Bank: (1 Mark Questions)

1) What is the full form of HTML? 3 Hyper Text Mark-up Language.

2) Which attribute is used to change the default font color using Body tag? 3 Text

3) Which font size is default in HTML document? 3 3

4) What is the range of font size in HTML document? 3 1 to 7

5) Which attribute is used to change font in Font element? 3 Face

6) How many values are available in the behavior attributes of Marquee tag? 3 3

7) Which value is default in behavior attribute of Marquee element? 3 Scroll

8) How many values are available in the direction attributes of Marquee tag? 3 4

9) Which attribute is used to scroll marquee text from left to right side? 3 Direction

10) Which type of hyperlink is used to connect the link with current page9s content? 3

Internal link

11) Internal link is known as _____________ in HTML document. 3 Bookmark

12) Which attributes are used in <Link> element in HTML? 3 Rel, Type, Href

13) Which attribute is common in <OL> and <UL> element in HTML? 3 Type

14) Which values are used in type attribute of <UL> element? 3 Disc, Circle, Square

15) Which attribute is compulsory in <Img> tag? 3 SRC

16) Which element is used to give a title in HTML Table? 3 Caption

17) Which attribute is used to give a space between two cells of HTML table? 3

Cellspacing

18) Which attribute is used to set the content at top, bottom or middle in HTML cell? 3

Valign

19) Which Character Entity name is used to display Registered Trademark in HTML

document? 3 &reg;

20) There are only two values (Left & Right) available in image alignment. (True/False) 3

True

21) We can9t set the justify alignment in <H1> to <H6> element. (True/False) 3 False

22) Height attribute is used to specify the thickness of <HR> element in HTML.

(True/False) 3 False

23) <&and;= entity name is used to display <&= character entity. (True/False) 3 False

24) Which attributes are used in <Form> of HTML? 3 Action, Method, Name
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25) Which values are used in Method attribute of Form? 3 Get, Post

26) Which value is default for method attribute in form? 3 Get

27) What value is the default in type attribute of <Input>? 3 Text

28) Which value is used in type attribute to select one option from multiple choice in

form? 3 radio

29) Which control is used to select zero or more options from multiple choice in form? 3

Checkbox

30) Which value is used in type attribute to upload file in form? 3 File

31) Which attribute is used to specify the limitation of input character in textbox? 3

Maxlength

32) Which element is used to input the multiple line into the control field? 3 Textarea

33) Which attribute is used in <textarea> element? 3 Cols, Rows, Name

34) Which element is used to create a pull-down menu in form? 3 Select

35) Which attribute is used to select more choice in pull down menu? 3Multiple

36) Which attribute is used to specify that the option is selected by default in pulldown

menu? 3 Selected

37) Which value is used to input only numeric value in type attribute of Input? 3 Number

38) Which attributes are restricted in range type of input? 3Min & Max

39) Which element can be used to create an interactive widget that the user can open or

close? 3 Details element

40) Which element is sub element of <details> element? 3 Summary element

41) Which element is parent element of <legend> in HTML? 3 Fieldset element

42) Which attribute is used in Legend tag? 3 Align

43) Which attribute is used to add source file in <source> element to insert audio? 3SRC

44) Which attribute is used to insert video control like Play/Pause and Volume in Video

element? 3Control

45) Which attribute is used to set an image in beginning of video clip in <video>

element? 3 Poster

46) Which attribute specifies that the video will automatically start over again, upon

reaching the end? 3 Loop
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 Question Bank: (3 Marks Questions)

1) Describe types of tag.

Ans. Singular tag and Paired tag 3 3 marks

2) What is Webpage and Website?

Ans. Explanation of webpage & website 3 3 marks

3) Explain Head section.

Ans. Title, Style, Link in Head tag 3 3 marks

4) Explain Mark, Abbr and Div tag.

Ans. Explanation of Mark, Abbr, Div 3 3 marks

5) Explain Link, Alink and Vlink attribute.

Ans. Explanation of Link, Alink, Vlink 3 3 marks

6) Explain Font element with an attribute.

Ans. Font element with different attributes 3 3 marks

7) Explain Colgroup element with an example.

Ans. Colgroup and Col element with an example3 3 marks

8) Explain any three controls with an example.

Ans. Three controls and its example3 3 marks

9) Explain any three restricted attributes of form.

Ans. Three restricted attributes3 3 marks

10) Explain <OptGroup> with an example.

Ans. Optgroup, Option and Example3 3 marks

11) Explain Fieldset and Legend.

Ans. Fieldset and Legend3 3 marks

12) What is Plug-in? Explain <embed>.

Ans. Plug-in and Embed element3 3 marks

13) What is Plug-in? Explain <embed>.

Ans. Plug-in and Embed element3 3 marks

14) Any type of coadding of webpage.

Ans. Webpage Code 3 3 marks
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 Question Bank: (5 Marks Questions)

1) What is HTML? Describe Website and Webpage.

Ans. What is HTML? 3 2 marks

Website and Webpage. 3 3 marks

2) Explain HTML Documents Structure.

Ans. HTML Structure 3 1 mark

Head Section 3 2 marks

Body Section 3 2 marks

3) Describe the Body element with its attributes.

Ans. About Body element 3 1 mark

Attributes of body elements 3 4 marks

4) Explain <P> tag, heading tag and <font> element with its attributes and an example.

Ans. <P>, <H1> to <H6> and <Font> - Introduction and attributes 3 5 marks

5) Describe the HR element with various attributes in detail.

Ans. HR Description 3 1 mark

Attributes of HR element 3 4 marks

6) Explain Marquee element with its attributes.

Ans. Marquee explanation 3 1 mark

Its attributes 3 4 marks

7) What is Hyperlink? Describe Anchor tag with its various attributes.

Ans. What is Hyperlink? 3 1 mark

Different types of links 3 1 mark

Hyperlink in Image 3 1 mark

Attributes of Anchor tag 3 2 marks

8) What is Bookmark? Describe internal link with an example.

Ans. What is Bookmark? 3 1 mark

Explanation of Internal link 3 3 marks

Example of Internal link 3 1 mark

9) Explain the elements and attributes for List.

Ans. What is a list? 3 1 mark

Types of Lists with elements and attributes 3 4 marks
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10) Explain Image handling.

Ans. Explanation about Image element 3 1 mark

Image attributes 3 4 marks

11) Describe all elements and their attributes related to table tag.

Ans. Explanation about Table element 3 1 mark

All elements and its attributes related to table 3 4 marks

12) Explain character entities in detail.

Ans. What are character entities? Explanation 3 3 marks

List of character entities with entities name and entities code. 3 2 marks

13) Explain Form element with its attributes.

Ans. What is form? 3 2 marks

Form Attributes 3 3 marks

14) Describe Form with its all controls.

Ans. What is Form? 3 1 mark

Controls of Form 3 4 marks

15) Explain Input element with type attribute.

Ans. About Input element 3 1 mark

About type attribute with its values 3 4 marks

16) Explain Input element with its attributes.

Ans. About Input element 3 1 mark

Attributes of Input element 3 4 marks

17) Explain restricted attributes in form with an example.

Ans. Explanation of restricted attributes 3 5 marks

(Maxlength, required, min, max, readonly, disabled)

18) Describe textarea and pull-down menu.

Ans. About Textarea and Select element 3 1 mark

Textarea attributes 3 1 mark

Attributes of Select and Option element 3 3 marks

19) Explain Multimedia with Audio element.

Ans. What is Multimedia? 3 1 mark

Audio element in HTML. 3 1 mark

Attributes of Audio element. 3 3 marks
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20) Explain Multimedia with Video element.

Ans. What is Multimedia? 3 1 mark

Video element in HTML. 3 1 mark

Attributes of Video element. 3 3 marks

21) Explain Colgroup & Optgroup with an example.

Ans. Colgroup with Col 3 2 marks

Optgroup with Option3 2 marks

Both Example 3 1 mark

22) Explain Fieldset and Legend with an example.

Ans. Fieldset element 3 2 marks

Legend element 3 2 marks

Example 3 1 mark

23) Any type of Coadding of webpage.

Ans. Webpage Code 3 5 marks
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UNIT 3 2

Cascading Style Sheet

 What is CSS?
CSS stands for Cascading Style Sheets. CSS is used to control the style of a web

document in a simple and easy way.

Styles are used generally for web-designing purposes, so it works with HTML. Styles are

normally stored in Style Sheets.

External Style Sheets can save your lot of work. External Style Sheets are stored in CSS

files. Multiple style definitions will cascade into one.

 Styles Solve a Common Problem:
HTML tags were originally designed to define the content of a document. Supposed to

say, "This is a header", "This is a paragraph", "This is a table", by using tags like <h1>,

<p>, <table>, and so on. The layout of the document was supposed to be taken care of

by the browser, without using any formatting tags.

As the two major browsers - Netscape and Internet Explorer - continued to add new

HTML tags and attributes (like the <font> tag and the color attribute) to the original

HTML specification, it became more and more difficult to create Web sites where the

content of HTML documents was clearly separated from the document's presentation

layout.

To solve this problem, the World Wide Web Consortium (W3C) created STYLES in

addition to HTML.

All major browsers support Cascading Style Sheets.

 Style Sheets Can Save a Lot of Work:

" Styles sheets define HOW HTML elements are to be displayed, just like the font tag

and the color attribute in HTML 3.2. Styles are normally saved in external .css files.

" External style sheets enable you to change the appearance and layout of all the

pages in your Web, just by editing one single CSS document!
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" CSS is a breakthrough in Web design because it allows developers to control the style

and layout of multiple Web pages all at once.

" As a Web developer you can define a style for each HTML element and apply it to as

many Web pages as you want. To make a global change, simply change the style, and

all elements in the Web are updated automatically.

 Multiple Styles Will Cascade into One:

Style sheets allow style information to be specified in many ways.

Styles can be specified inside a single HTML element, inside the <head> element of an

HTML page, or in an external CSS file.

Even multiple external style sheets can be referenced inside a single HTML document.

 Uses of CSS:

CSS can be used to create number of text effects, such as:

1. Text Formatting and color

" Choosing specific fonts and font size.

" Setting bold, italics, underline, and text shadows.

" Changing text color and background color.

" Changing the colors of link or removing underlining.

" Aligning text.

" Stretching and adjusting text size and line spacing.

" Transforming sections of text to upper, lower or mixed case.

2. Graphical Appearance and Layout

" Setting a background graphic, controlling its location, tiling, and scrolling.

" Drawings borders and outlines around sections of a page.

" Setting horizontal and vertical margins on all elements, as well as vertical and

horizontal padding.

" HTML tables, forms, and lists are presented.

3. Dynamic Action

" Mouse over effects on links.

" Dynamically inserted content before or after HTML tags.

" Automatic numbering of page elements.

 CSS Syntax:

<STYLE type==text/css= >

Selector {property: value ; property: value ; &.}

</STYLE>

A CSS comprises of style rules that are interpreted by the browser and then applied to

the corresponding elements in your document.
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A style rule is made of three parts&

1) Selector 2 A selector is an HTML tag at which a style will be applied. This could be

any tag like <h1> or <table> etc.

2) Property 2 A property is a type of attribute of HTML tag. Put simply, all the HTML

attributes are converted into CSS properties. They could be color, border etc.

3) Value 2 Values are assigned to properties. For example, color property can have

value either red or #F1F1F1 etc.

You can put CSS Style Rule Syntax as follows&

The style assign a process accomplished with the <STYLE>&.</STYLE>tags.The

<STYLE></STYLE> HTML tags are written within the <HEAD>&</HEAD> tags.In the

<STYLE> Tag, the expression <TYPE=text/css= indicate that the style sheet Confirm to

CSS syntax.

The CSS syntax is made up of three parts: a selector, a property and a value.The

selector is normally the HTML element/tag you wish to define, the property is the

Attribute you wish to change and each property can take a value. The property and

value are separated by a colon and surrounded by curly braces:

§ Example:

body {color: black}

 CSS Comments:

You can insert comments into CSS to explain your code, which can help you when you

edit the source code at a later date. A comment will be ignored by the browser.

A CSS comment begins with "/*", and ends with "*/", like this:

/* This is a comment */

P{

text-align: center;

/* This is another comment */

Color:red

}
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 Types of CSS and How to Insert a Style Sheet:

" There are three ways of inserting a style sheet:

1) External Style Sheet

2) Internal Style Sheet

3) Inline Styles

1) External Style Sheet

An external style sheet is ideal when the style is applied to many pages. With an

external style sheet, you can change the look of an entire Web site by changing one

file. Each page must link to the style sheet using the <link> tag.

The <link> tag goes inside the head section:

<head>

<link rel="stylesheet" type="text/css" href="css file name">

</head>

The browser will read the style definitions from the css file and format the

document according to it. An external style sheet can be written in any text editor.

The file should not contain any html tags. Your style sheet should be saved with a

.css extension.

An example of a style sheet file is shown below&

Style.css

P{

Color: yellow; Font-family: arial;

}

Simple.html

<html>

<head>

<link rel=<stylesheet= type=<text/css= href=<Style.css=>

</head>

<body>

<P>ATMIYA UNIVERSITY</P>

</body>

<html>

2) Internal Style Sheet

An internal style sheet should be used when a single document has a unique style.

You define internal styles in the head section by using the <style> tag, like this:
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<html>

<head>

<style type="text/css">

p { color: red; font-family: arial }

</style>

</head>

</html>

The browser will now read the style definitions and format the document according

to it.

3) Inline Styles

An inline style loses many of the advantages of style sheets by mixing content with

presentation. Use this method sparingly, such as when a style is to be applied to a

single occurrence of an element.

To use inline styles, you use the style attribute in the relevant tag. The style

attribute can contain any CSS property.

The example shows how to change the color & the left margin of a paragraph&

<p style="color: orange; font-size: 20px"> Hello ATMIYA </p>

 Multiple Style Sheets

If some properties have been set for the same selector in different style sheets, the

values will be inherited from the more specific style sheet.

For example, an external style sheet has these properties for the h3 selector:

h3 { Color : red; text-align : left; font-size : 8pt }

And an internal style sheet has these properties for the h3 selector:

h3 { Text-align : right; font-size : 20pt }

If the page with the internal style sheet also links to the external style sheet the

properties for h3 will be:

Color : red; text-align : right; font-size : 20pt

The color is inherited from the external style sheet and the text-alignment and the font-

size is replaced by the internal style sheet.

 Types of Selectors:

1) The Tag Selector

The tag selector in CSS is used to select and style all instances of a specific HTML

element on a webpage. The tag selector is written by simply using the name of the

HTML element as the selector in the CSS code.

Ex.: <style>

P { text-align : justify }

H1 { color : red }

</style>
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2) The Class Selector

With the class selector you can define different styles for the same type of HTML

element. Say that you would like to have two types of paragraphs in your

document: one right-aligned paragraph, and one center-aligned paragraph.

Here is how you can do it with styles:

.right { text-align : right }

p.center { text-align : center } // this style can be used only in p elements

You must use the class attribute in your HTML document:

<p class="right"> This paragraph will be right-aligned. </p>

<p class="center"> Atmiya University </p>

You can also omit the tag name in the selector to define a style that will be used by

all HTML elements that have a certain class.

In the example below, all HTML elements with class="center" will be center

aligned:

.center {text-align: center}

In the code below both the h1 element and the p element have class="center".

This means that both elements will follow the rules in the ".center" selector:

<h1 class="center">

This heading will be center aligned

</h1>

<p class="center">

This paragraph will also be center aligned.

</p>

3) The Id Selector

With the id selector you can define the same style for different HTML elements.

The style rule below will match any element that has an id attribute with a value of

"green":

#green {color: green}

The rule above will match both the h1 and the p element:

<h1 id="green">Some text</h1>

<p id="green">Some text</p>

The style rule below will match a P element that has an id with a value of "para1":

p#para1 { color : red }

The style rule below will match any p element that has an id attribute with a value

of "green":

p#green {color: green}

The rule above will not match an h1 element:

<h1 id="green">Some text</h1>
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 CSS Font Properties:

The CSS font properties allow you to change the font family, boldness, size, and the

style of a text.

� font-weight property

� font-style property

� font-size property

� font-family property

� font-variant property

� Font-weight property:

The font-weight property sets how thick or thin characters in text should be

displayed.

Normal : Value 8Normal9 defines a normal character in selected content.

Bold : Value 8Bold9 displays a thick character into content area.

Bolder : Value 8Bolder9 displays a thicker character into content area.

Lighter : Value 8Lighter9 displays a thick character into selected tag.

100 to 900 : It defines from thin to thick characters. Value 400 is the same as

normal value and 700 is the same as bold value.

§ Example:

P{ font-weight : bold }

� Font-style property:

The font-style property sets the style of a font. It is mostly used to specify italic

text.

Normal : Value 8Normal9 displays a normal font into content area.

Italic : Value 8Italic9 displays a italic font into content area.

§ Example:

P { font-style : italic }

� Font-size property:

The font-size property sets the size of a text. Being able to manage the text size is

important in web design. However, you should not use font size adjustments to

make paragraphs look like headings, or headings look like paragraphs.

The font-size value can be an absolute, or relative size.

xx-small/x-small

/small/medium/

large/x-large/

xx-large/xxx-large

: Sets the size of the font to different sizes, from xx-

small to xxx-large

Smaller : Sets the font-size to a smaller size than the parent

element

Larger : Sets the font-size to a larger size than the parent

element

Length : Sets the font-size to a fixed size in px.

% : Sets the font-size to a % of the parent element
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§ Example:

Body { font-size : x-large }

P { font-size : 10px }

� Font-family property:

The font-family property is a prioritized list of font family names for an element.

The browser will use the first value it recognizes. Separate each value with a

comma. The font family of a text is set with the font-family property. The font-

family property should hold several font names. If the browser does not support

the first font, it tries the next font, and so on.

Note: If the name of a font family is more than one word, it must be in quotation

marks, like: "Times New Roman".

§ Example:

Body { Font-family : courier, serif }

P { Font-family : arial, "lucida console", sans-serif }

<p style="font-family: arial, 'lucida console', sans-serif">

� Font-variant property:
The font-variant property is used to display text in a small-caps font, which means

that all the lower case letters are converted to uppercase letters, but all the letters

in the small-caps font have a smaller font-size compared to the rest of the text.

Normal : The browser displays a normal font

Small-caps : The browser displays a small-caps font

§ Example:

P { font-variant: small-caps }

 CSS Text Properties:

The CSS text properties allow you to control the appearance of text. It is possible to

change the color of a text, increase or decrease the space between characters in a text,

align a text, decorate a text, indent the first line in a text, and more.

� color property

� text-align property

� text-decoration property

� text-transform property

� text-indent property

� text-shadow property

� Color property
The color property sets the color of a text.

Color : The color value can be a color name (red), a rgb value (rgb(255,0,0)), or

a hex number (#ff0000).
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§ Example:

Body{color: rgb(255,255,0) }

� Text-align property

The text-align property aligns the text in an element. It is used to set the horizontal

alignment of a text. A text can be left or right aligned, centered, or justified.

Left : Aligns the text to the left

Right : Aligns the text to the right

Center : Centers the text

Justify : Define justified both margin

§ Example:

P { text-align: center }

� Vertical text alignment in table

The text in a table is aligned with the text-align and vertical-align properties. The

text-align property sets the horizontal alignment, while vertical align property sets

the vertical alignment, like top, bottom, or middle.

Top : Align the text to the top of cell.

Bottom : Align the text to the bottom of cell.

Middle : Set the text in middle of cell.

§ Example:

Td, Th { vertical-align : bottom }

� Text-decoration property

7 Text-decoration-line

7 Text-decoration-style

7 Text-decoration-color

7 text-decoration-thickness

7 text-decoration (shorthand property)

w Text-decoration-line: The text-decoration-line property decorates the text. It is

used to set or remove decorations from text. The value text-decoration:none; is

often used to remove underlines from links.

None : Defines a normal text

Underline : Defines a line under the text

Overline : Defines a line over the text

Line-through : Defines a line through the text

§ Example:

B { text-decoration-line : underline }

w Text-decoration-style

The text-decoration-style property is used to set the style of the decoration line.

Value of this property is solid, double, dotted, dashed or wavy.

§ Example:

B { text-decoration-style : Solid } // double, dotted, dashed, wavy
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w Text-decoration-color

The text-decoration-color property is used to set the color of the decoration line.

§ Example:

B { text-decoration-color : red }

w Text-decoration-thickness

The text-decoration-thickness property is used to set the thickness of the

decoration line. Value of this property can be auto, in px or in %.

§ Example:

B { text-decoration-thickness : auto } // 5px, 20%

w Text-decoration (shorthand property)

This shorthand property is used to show the effect of all the above properties in

one place.

§ Example:

B { text-decoration : underline red double 5px }

� Text-transform property

The text-transform property controls the letters in an element. It is used to specify

uppercase and lowercase letters in a text. It can be used to turn everything into

uppercase or lowercase letters or capitalize the first letter of each word.

None : Defines normal text, with lower case letters and capital letters

Capitalize : Each word in a text starts with a capital letter

Uppercase : Defines only capital letters

Lowercase : Defines no capital letters, only lower-case letters

§ Example:

P { text-transform : uppercase }

� Text-indent property
The text-indent property is used to specify the indentation of the first line of a

paragraph.

§ Example:

p {

text-indent: 50px;

}

� Text-shadow property

The text-shadow property specifies shadow to text.

In its simplest use, you only specify the horizontal shadow (2px), the vertical

shadow (2px), blur effect (5px) and color red.

§ Example:

h1 { text-shadow : 2px 2px 5px red }
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 CSS Spacing Properties

The spacing property is specified the different types of spacing in CSS.

� word-spacing property

� letter-spacing property

� line-height property

� Word-spacing property

The word-spacing property increases or decreases the white space between words.

Negative values are allowed.

Normal : Defines normal space between words

Length : Defines a fixed space between words

§ Example:

P { word-spacing : 30px }

P { word-spacing : -0.5px }

� Letter-spacing property

The letter-spacing property increases or decreases the white space between

characters. Negative values are allowed.

Normal : Defines normal space between characters

Length(px/pt/mm/cm&) : Defines a fixed space between characters

§ Example:

p { Letter-spacing : 12px }

p { Letter-spacing : -0.5px }

� Line-height property
The line-height property increases or decreases the spacing between two lines of

paragraph. A value of line-height property should be in numeric value.

§ Example:

p { Line-height : 2 }

p { Line-height : 70px }

 CSS Border Properties

The CSS border properties allow you to specify the style, width and color of an

element's border. In HTML we use tables to create borders around a text, but with the

CSS border properties we can create borders with nice effects, and it can be applied to

any element.

� Border-style property

The border-style property sets the style of the four borders, can have from one to

four styles.
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None : Defines no border

Hidden : The same as "none", except in border conflict resolution for table

elements

Dotted : Defines a dotted border. Renders as solid in most browsers

Dashed : Defines a dashed border. Renders as solid in most browsers

Solid : Defines a solid border

Double : Defines two borders. The width of the two borders are the same as the

border-width value

Groove : Defines a 3D grooved border. The effect depends on the border-color

value

Ridge : Defines a 3D ridged border. The effect depends on the border-color value

Inset : Defines a 3D inset border. The effect depends on the border-color value

Outset : Defines a 3D outset border. The effect depends on the border-color value

§ Example:

table { border-style : dotted dashed solid double }

Top border will be dotted, right border will be dashed, bottom border will be solid,

left border will be double.

� Border-color property
The border-color property sets the color of the four borders. This property can take

one to four colors. Always declare the border-style property before the border-

color property. An element must have borders before you change the color of

them.

Color : The color value can be a color name (red),

A RGB value (RGB (255,0,0)), or a hex number (#FF0000).

§ Example:

table { border-color : red } // All four borders will be red.

table {border-color: red green blue yellow}

Top border will be red, right border will be green, bottom border will be blue,

left border will be yellow.

� Border-width property

The border-width property is a shorthand property for setting the width of the four

borders in one declaration, can have from one to four values.

Thin : Defines a thin border.

Medium : Defines a medium border.

Thick : Defines a thick border.

Length : Allows you to define the thickness of the borders. (i.e.: 20px)
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§ Example:

table { border-width : thin } // All four borders will be thin.

table { border-width : thin medium thick none } // Top border will be thin, right

border will be medium, bottom

border will be thick, left side

will have no border.

� Border-top-width property

The border-top-width property sets the width of an element's top border.

Thin : Defines a thin top border.

Medium : Defines a medium top border.

Thick : Defines a thick top border.

Length : Allows you to define the thickness of the top border.

§ Example:

Table { border-top-width : thin }

Table { border-top-width : 0.5cm }

� Border-bottom-width property

The border-bottom-width sets the width of an element's bottom border.

Value: Same as border-top-width property

§ Example:

Table{border-bottom-width: thin}

� Border-left-width property

The border-left-width property sets the width of an element's left border.

Value : Same as border-top-width property

§ Example:

Table{border-left-width: thin}

� Border-right-width property

The border-right-width property sets the width of an element's right border.

Value : Same to border-top-width property

§ Example:

Table{ Border-right-width: thin }

� Border-top, Border-left, border-right and border-bottom property

The border-top property is a shorthand property for setting all the properties for

the top border in one declaration.

The border-left property, border-right property, border-bottom property is a

shorthand property for setting all the properties for the left border, right border&

bottom border in one declaration respectively
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Value Description

border-top-width

border-top-style

border-top-color

Sets the properties for the top border

§ Example:

Table { border-top : thin dotted #00FF00}

Table { border-right : solid #0000FF }

� Border property
There are many properties to consider when dealing with borders.

To shorten the code, it is also possible to specify all the individual border properties

in one property.

The border property is a shorthand property for the above individual border

properties:

§ Example:

P { border: 5px dashed orange}

� Border-radius property

The border-radius property is used to add rounded corner to an element9s border.

With the use of this elements, we can set the four corner9s radius separately.

1) Border-top-left-radius

2) Border-top-right-radius

3) Border-bottom-left-radius

4) Border-bottom-right-radius

§ Example:

Img { border-radius: 30% 0% 30% 0% } or

Img { border-top-left-radius:30% ; border-bottom-right-radius:30% }

<img src==ATMIYA_LOGO.jpg=>

Output:

� Collapse Borders (Only in table element)

The border-collapse property sets whether the table borders are collapsed into a

single border or separated:

§ Example:

Table { border-collapse : collapse }
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 CSS Margin Properties

The CSS margin properties define the space around elements. It is possible to use

negative values to overlap content. The top, right, bottom, and left margin can be

changed independently using separate properties. A shorthand margin property can

also be used to change all of the margins at once. Netscape and IE give the body tag a

default margin of 8px. Opera does not! Instead, Opera applies a default padding of 8px,

so if one wants to adjust the margin for an entire page and have it display correctly in

Opera, the body padding must be set as well.

� margin-top property

� margin-bottom property

� margin-left property

� margin-right property

� margin

� Margin-top property

The margin-top property sets the top margin of an element. Negative values are

allowed.

Auto : The browser sets atop margin

Length : Defines affixed top margin

% : Defines atop margin in % of the total height of the document

§ Example:

H1 { margin-top: 10px}

H2 { margin-top: 20px}

� Margin-bottom property, margin-left property, margin-right property

The margin-bottom property, margin-left property & margin-right property sets the

bottom margin, left margin & right margin of an element respectively. Negative

values are allowed.

Value: Same as margin-top property

§ Example:

h1 { margin-left : 10px ; margin-right : 20px }

h2 { margin-bottom : 30px }

� Margin property

The margin property is a shorthand property for setting all the properties for the

four margins in one declaration. Negative values are allowed.

Margin-top :

Margin-right :

Margin-bottom :

Margin-left :

Sets the properties for the margins. The values come in%

(defines a margin in % of the total height/width of the

document),

Length : (defines a fixed margin), and auto (the browser sets

a margin).
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§ Example:

h1{margin:10px}

All four margins will be 10px.

h1 {margin: 10px 2%}

Top and bottom margin will be 10px, left and right margin will be 2%of the total

width of the document.

h1 { margin : 10px 2% -10px}

Top margin will be 10px, left and right margin will be 2%of the total width of the

document, bottom margin will be -10px

h1 { margin : 10px 2% -10px auto}

Top margin will be 10px, right margin will be 2%ofthe total width of the document,

bottom margin will be -10px, left margin will be set by the browser

 CSS Padding Properties

The CSS padding properties define the space between the element border and the

element content.

Negative values are not allowed. The top, right, bottom, and left padding can be

changed independently using separate properties.

A shorthand padding property is also created to control multiple sides at once.

� padding-top property

� padding-bottom property

� padding-left property

� padding-right property

� padding property

� Padding-top property

The padding-top property sets the top padding (space) of an element. Negative

values are not allowed.

Length(Pixel or %) : Defines a top padding in % of the height of the closest element.

§ Example:

h1 { padding-top:10px }

� Padding-bottom property, padding-left property, padding-right

property

The padding-bottom property, padding-left property, padding-right property sets

the bottom padding (space), left padding (space), and right padding (space) of an

element respectively. Negative values are not allowed.

Value : Same to padding-top property

§ Example:

h1 { padding-right:10px; padding-left: 10px; padding-bottom:10px }
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� Padding property

The padding property is a shorthand property for setting all of the padding

properties in one declaration. Negative values are not allowed.

padding-top

padding-right

padding-bottom

padding-left

Sets the padding. The values comes in%(defines padding in

% of the width of the closest element) and length (defines

affixed padding)

§ Example:

h1 { padding: 10px }

The padding will be 10px on all four sides h1

h1 { padding: 10px 2% }

Top and bottom padding willbe10px, left and right padding will be 2% of the

width of the closest element.

h1 { padding: 10px 2% 15px }

Top paddingwillbe10px, left and right padding will be 2%of the width of the

closest element, bottom padding will be 15px

h1 { padding: 10px 2% 15px 20px}

Top padding will be 10px, right padding will be 2% of the width of the

closest element, bottom padding will be 15px, left padding will be 20px.

 CSS Background Properties

The CSS background properties allow you to control the background color of an

element, set an image as the background, repeat a background image vertically or

horizontally, and position an image on a page.

� background-color property

� background-image property

� background-repeat property

� background-size property

� background-position property

� background-attachment property

� Background-color property
The background-color property sets the background color of an element.

Color : The color value can be a color name (red), a RGB value

(RGB(255,0,0)), or a hex number (#ff0000)

§ Example:

P { background-color: Gray}

� Background-image property

The background-image property sets an image as the background. Always set a

background-color to be used if the image is unavailable.
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Url : The path to an image

None : No background image

§ Example:

Body {background-image: url(<stars.gif=);

background-color: #000000}

� Background-repeat property
The background-repeat property sets if/how a background image will be repeated.

Repeat : The background image will be repeated vertically and horizontally

repeat-x : The background image will be repeated horizontally

repeat-y : The background image will be repeated vertically

no-repeat : The background-image will be displayed only once

§ Example:

Body {

background-image : url(stars.gif);

background-repeat : repeat-x

}

� Background-size property

The background-size property specifies the size in px of the background images. Its

default value is auto.

Sets the width and height of the background image. The first value sets the width,

the second value sets the height. If only one value is given, the second is set

automatically to "auto".

§ Example:

body {

background: url (Atmiya.jpg);

background-repeat: no-repeat;

background-size: 400px 250px;

}

� Background-attachment property

The background-attachment property sets whether a background image is fixed or

scrolls with the rest of the page.

Scroll : The background image moves when the rest of the page scrolls

Fixed : The background image does not move when the rest of the page scrolls.

§ Example:

Body {

background-image : url(stars.gif);

background-attachment : scroll

}
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� Background-position property

The background-position property sets the starting position of a background image.

By default, a background-image is placed at the top-left corner of an element, and

repeated both vertically and horizontally.

Value Description

1. Top Left

2. Top Center

3. Top Right

4. Center Left

5. Center Center

6. Center Right

7. Bottom Left

8. Bottom Center

9. Bottom Right

: If specifies only one keyword,

the second value will be <center=.

x-% y-% : The first value is the horizontal position, and the second

value is the vertical. The top left corner is 0% 0%. The

right bottom corner is 100%. If you only specify one

value, the other value will be 50%.

x-pos y-pos : The first value is the horizontal position, and the second

value is the vertical. The top left corner is 0 0. Units can

be pixels (0px 0px) or any other CSS units. If you only

specify one value, the other value will be 50%. You can

mix % and positions.

§ Example:

Body {

background-image: url(stars.gif);

background-repeat: no-repeat;

background-position: top left

}

 List Items

In CSS, the list-style-type property is used to define the appearance of the list item

marker, such as a bullet or number. Here are some of the common values you can use

with list-style-type:

� List-Style-Type Property

§ Unordered Lists (<ul>):

There are some values which are used with Unordered Lists in list style type

property



BCA / BCA(IIP) / BScIT

57ATMIYAUNIVERSITY

" disc: The default solid circle bullet.

" circle: An open circle bullet.

" square: A solid square bullet.

" none: No marker (no bullet).

§ Ordered List (<ol>):

There are some values which are used with Ordered Lists in list style type property

" decimal: Numbers (1, 2, 3, 4, ...).

" decimal-leading-zero: Numbers with leading zeros (01, 02, 03, 04, ...).

" lower-roman: Lowercase Roman numerals (i, ii, iii, iv, ...).

" upper-roman: Uppercase Roman numerals (I, II, III, IV, ...).

" lower-alpha: Lowercase alphabet letters (a, b, c, d, ...).

" upper-alpha: Uppercase alphabet letters (A, B, C, D, ...).

" lower-greek: Lowercase Greek letters (³, ³, ³, ·, ...).

� List-Style-Image Property:

The list-style-image property in CSS allows you to use an image as the list marker

instead of the default bullet or number. This property can be applied to both

unordered (<ul>) and ordered (<ol>) lists.

§ Example:

OL { list-style-type : decimal-leading-zero }

UL { list-style-type : circle }

UL { list-style-image : url(<xyz.png=) }

 Styling Links
Links can be styled with any CSS property (e.g. color, font-family, background,

etc.).Special for links are that they can be styled differently depending on what state

they are in.

The four links states are&

� a : link 3 Its represents a normal link, which is unvisited link for browser.

� a : visited 3 its represents a link, which is visited by user.

� a : hover 3 A link when the user move the mouse cursor on it.

� a : active 3 its represents active link while user clicked on particular link.

§ Example:

a : link {color:#FF0000;} /* unvisited link */

a : visited {color:#00FF00;} /* visited link */

a : hover {color:#FF00FF;} /* mouse over link */

a : active {color:#0000FF;} /* selected link */
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" When setting the style for several link states, there are some order rules:

a : hover MUST come after a:link and a:visited

a : active MUST come after a:hover

" Text Decoration property is mostly used to remove underlines from links:

§ Example:

a : link { text-decoration : none }

" Background Color

The background-color property specifies the background color for links:

§ Example:

a : link { background-color : red }

� Scroll-behavior in Internal Link (Working with bookmark)

The scroll-behavior property in CSS is used to control the behavior of scrolls within a

page when a user clicks an internal link.

Property & Values:

" auto: This is the default value. The scrolling will happen instantly with no smooth

animation.

" smooth: The scrolling will smoothly glide from the current position to the target

position.

" Example:

html { scroll-behavior : smooth }

 Filter property (Photo Filter effect)
CSS plays a good role in controlling image display. The CSS filter property adds visual

effects (like blur and saturation) to an element. To perform the effect operations like

blur, balancing contrast, brightness, color saturation, there are filters used into the web

page.

" Blur:

The blur() filter in CSS is used to apply a Gaussian blur to an image or any other HTML

element. It can be given in units such as pixels (px). The higher the value, the stronger

the blur. A value of 0 means no blur (default).

" Brightness:

The brightness() filter in CSS is used to adjust the brightness of an image or any other

HTML element. It modifies the lightness of the element, making it appear brighter or

darker. A value of 1 (default) means the image retains its original brightness. A value

greater than 1 brightens the image (e.g., 1.5 makes it 150% brighter).

" Contrast:

The contrast() filter in CSS is used to adjust the contrast of an image or any other HTML

element. It changes the difference between the light and dark parts of the image,

making the dark areas darker and the light areas lighter (or the reverse). A value of 1

means the image retains its original contrast (default). A value of 0 results in a

completely gray (monochrome) image.
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" Grayscale:

The grayscale() filter in CSS is used to convert an image (or any other HTML element) to

a grayscale, making it appear black and white. The level of grayscale can be adjusted

from fully colored to completely monochrome. A value of 0 means no grayscale effect

(the image is fully colored). A value of 1 means the image is fully grayscale (completely

black and white). Values between 0 and 1 will result in partial grayscale, where the

closer the value is to 1, the more the colors fade into gray.

" Opacity:

The opacity() filter in CSS is used to adjust the transparency of an image or any other

HTML element. It controls how opaque or transparent the element appears. A value of

1 (default) means the element is fully opaque. A value of 0 makes the element

completely transparent. Values between 0 and 1 result in varying levels of

transparency, where lower values make the element more transparent.

" Saturate:

The saturate() filter in CSS is used to adjust the saturation of an image or any other

HTML element. Saturation refers to the intensity of the colors, where fully saturated

colors are vivid and bright, while desaturated colors are more muted and closer to

grayscale. A value of 1 (default) means the image retains its original saturation. A value

greater than 1 increases the saturation (e.g., 2 makes the colors twice as intense). A

value less than 1 decreases the saturation (e.g., 0.5 makes the image appear less vibrant

or washed out). A value of 0 will completely desaturate the image, making it grayscale.

" Drop-Shadow:

The drop-shadow() filter in CSS is used to apply a shadow effect to an image or any

other HTML element.

" offsetX : The horizontal distance of the shadow from the element. Positive values

move the shadow to the right, and negative values move it to the left.

" offsetY : The vertical distance of the shadow from the element. Positive values

move the shadow downward, and negative values move it upward.

" Blur-radius

(optional)

: The amount of blur applied to the shadow. Higher values result in more

blur. If not specified, the default is 0 (sharp shadow).

" Color

(optional)

: The color of the shadow. If not specified, the default is black.

§ Example:

.blur { filter: blur(4px) }

.brightness { filter: brightness(250%) }

.contrast { filter: contrast(180%) }

.grayscale { filter: grayscale(100%) }

.opacity { filter: opacity(50%) }

.saturate { filter: saturate(7) }

.shadow { filter: drop-shadow(8px 8px 10px red)}
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 Width and Height Property

Width and height of a table, division or image is defined by the width and height

properties. Its value can be in % or px.

§ Example:

table { width : 100% ; height : 350px }

div { height : 50px }

img { height : 50px }

 CSS Element Positioning

The CSS positioning properties allow you to position an element. It can also place an

element behind another and specify what should happen when an element's content is

too big.

Elements can be positioned using the top, bottom, left, and right properties. However,

these properties will not work unless the position property is set first. They also work

differently depending on the positioning method.

There are different positioning methods.

� Static Positioning

� Fixed Positioning

� Sticky positioning

� Static Positioning

HTML elements are positioned static by default. A static positioned element is

always positioned according to the normal flow of the page.

Static positioned elements are not affected by the top, bottom, left, and right

properties.

� Fixed Positioning

Elements with position fixed are positioned relative to the browser window. It

means they remain in the same position even when the page is scrolled. It will not

move even if the window is scrolled:

§ Example:

div{

position: fixed;

top : 30px;

right : 0px;

}

Fixed positioned elements are removed from the normal flow. The document and

other elements behave like the fixed positioned element does not exist. Fixed

positioned elements can overlap other elements.

� Sticky Positioning

position sticky allows an element to act like normal until a certain scroll position is

reached, after which it acts like fixed. This is often used to keep an element "stuck"

at the top of the viewport when the user scrolls.
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§ Example:

div{

position : sticky;

top:0;

}

� Overlapping Elements (z-index property)

When elements are positioned outside the normal flow, they can overlap other

elements. The z-index property specifies the stack order of an element (which

element should be placed in front of, or behind, the others). An element can have a

positive or negative stack order:

§ Example:

Img{

position : fixed;

left : 0px ; top : 0px;

z-index : -1;

}

An element with greater stack order is always in front of an element with a lower

stack order.

Note: If two positioned elements overlap, without a z-index specified, the element

positioned last in the HTML code will be shown on top.

 CSS Column Properties

� Column-count:

The column-count property specifies the number of columns of an element. All

contents are divided into specified number9s columns. The following example will

divide the text in the <div> element into 3 columns:

§ Ex.:

P {

column-count : 3;

}

� Column-gap:

The column-gap property specifies the gap between two columns. The following

example specifies a 40 pixels gap between the columns:

§ Ex.:

P {

column-count : 3;

column-gap : 40px;

}
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� Column-rule:

The column-rule property is a shorthand property for setting all the column-rule like

width, style and color properties. This property displays visible division between

two columns. The following example sets the width, style, and color of the rule

between columns:

§ Ex.:

P {

column-count : 3;

column-rule : 1px solid red;

}

 CSS Text Over Flow Property

� Overflow

The overflow property specifies whether to clip the content or to add scrollbars

when the content of an element is too big to fit in the specified area. The overflow

property only works for block elements with a specified height.

The overflow property has the following values:

" Visible : This value is default value in overflow. The overflow is not clipped. The

content renders outside the element's box.

" Hidden : The overflow is clipped, and the rest of the content will be invisible

" Scroll : he overflow is clipped, and a scrollbar is added to see the rest of the

content

" Auto : Similar to scroll, but it adds scrollbars only when necessary.

§ Example:

div {

overflow : auto; // scroll / visible / hidden

}

 Opacity Property

The opacity property in CSS is used to control the transparency level of an element. It

affects not only the element itself but also its children (if any), making everything inside

the element equally transparent.

A value of 0 makes the element completely transparent (invisible). A value of 1 makes

the element completely opaque. Values between 0 and 1 make the element partially

transparent.

§ Example:

div {

Opacity : 0.7

}
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 Focus
In CSS, the focus is used to apply styles to an element when it has focus, typically when

a user clicks on an interactive element like an <input>, or <textarea>. Controller applied

a style while an element has focus and ready to receive user input.

§ Example:

Input : focus { Background-color : orange }

 Resize
The resize property in CSS controls the ability of users to resize an element, such as a

<textarea>, by dragging its corners or edges. This is particularly useful for text areas

where you want to give users the option to adjust the size of the input field.

§ Values:

" None : Disables resizing. The user cannot resize the element.

" Both : Allows resizing both horizontally and vertically. This is the default value

for textarea in many browsers.

" Horizontal : Allows resizing only horizontally.

" Vertical : Allows resizing only vertically.

§ Example:

textarea { Resize : None }
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 Question Bank: (1 Mark Questions)

1) Which extension is used in external CSS file? 3 .CSS

2) Which tag is used for inserting style sheet in HTML file? 3 <Style>

3) Which style type can apply directly into HTML tag? 3 Inline style

4) Which symbol is used to create Id selector? 3 8#9

5) Which symbol is used to create Class selector? 3 8 . 9 (dot)

6) Which property is used to create bold text? 3 Font-weight

7) Which property is used to define first character capital of all text of paragraph?

3Text-transform

8) Which value is used to create first character capital of each text of paragraph? 3 Capitalize

9) Which value is the default value in background-repeat property? 3 repeat

10) Which value is used to repeat image vertically in CSS? 3 repeat-y

11) Which value is the default in background-attachment property in CSS? 3 Scroll

12) In which element we can apply the border-collapse property of CSS? 3 Table

13) Which values are used with position property in CSS? 3 Static, fixed, Sticky

14) Which property is used to change the stack order of overlapped element in CSS? 3 Z-index

15) Which property is used to remove the underline from hyperlink in CSS? 3 Text-decoration

16) Which tag is used to insert an external style sheet into HTML page? 3 Link

17) Which attributes are used in Link elements? 3 href, rel, type

18) Which extension is used in external style sheet file? 3 .CSS

19) Which property is used to set space between two characters in CSS? 3 Letter-Spacing

20) Which property is used to set space between two lines of paragraphs? 3 Line-height

21) How many values are available in border-style property of CSS? 3 10

22) Which property is used to set roundness in table or division? 3 border-radius

23) Which value is used to set list numbering like 01, 02, &, 09 in list-style-type? 3 Decimal-

leading-zero

24) Which value is used with Scroll-behavior with internal link in CSS? 3 Auto & Smooth

25) Which CSS property is used with grayscale value in Image? 3 Filter

26) Which value is default in overflow property of CSS? 3 Visible

27) Which attribute is used to make element transparent in CSS? 3 Opacity
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[ TRUE / FALSE ]

28) Using CSS we can set different four side padding in HTML element. 3 TRUE

29) Small-Caps is the value used in Text-transform property in CSS. 3 FALSE

30) Wavy is the value of Text-decoration-line property in CSS. 3 FALSE

31) Letter-spacing cannot be applied in heading tag. 3 FALSE

32) Text-transform is used to remove underline from hyperlink. 3 FALSE

 Question Bank: (3 Marks Questions)

1) Explain style rule with its syntax.

Ans. Style rule and syntax

2) Explain CSS comments.

Ans. Comments explanation

3) Explain inline style.

Ans. Inline style explanation

4) Explain Font-size property.

Ans. Different font-size

5) Explain alignment in cell.

Ans. Text-align & Vertical-align

6) Explain text-indent and text-shadow.

Ans. Text-indent and text-shadow with an example

7) Explain border-style property.

Ans. Ten types of border style

8) Explain border-radius.

Ans. Border-radius with an example

9) Explain background-repeat.

Ans. Explanation of background repeat

10) Explain background-attachment.

Ans. Background-attachment with an example
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11) What is List-Style-Image?

Ans. List-style-image with example

12) Explain Scroll-behavior in link.

Ans. Scroll-behavior property and value

13) Explain any three value of filter property in image.

Ans. Three value using filter property

14) Explain drop-shadow in image.

Ans. Drop-shadow with four values

15) Explain z-index property (Overlapping element).

Ans. Z-index with an example

16) Explain overflow.

Ans. Overflow property with four values

17) Explain Opacity.

Ans. Opacity with an example

18) What is focus with input.

Ans. Focus with example

19) What is resize with textarea.

Ans. Resize with an example
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 Question Bank: (5 Marks Questions)

1) What is CSS? Explain types of Style Sheet.

Ans. What is CSS? 3 1 mark

Three types of CSS 3 4 marks

2) What is CSS? Explain types of selectors.

Ans. What is CSS? 3 2 marks

Types of selectors 3 3 marks

3) Write CSS Font properties in detail.

Ans. 5 types of font property 3 5 marks

4) Write CSS Text properties in detail.

Ans. 6 types of text property 3 5 marks

5) Explain text-decoration properties in detail.

Ans. 5 types of text-decoration properties 3 5 marks

6) Explain Spacing properties in detail.

Ans. 3 types of Spacing properties 3 5 marks

7) Explain CSS Border properties in brief.

Ans. Five Border properties 3 5 marks

Border-Width

Border-Style

Border-Color

Border-Radius

Border-Collapse

8) What is Border Collapse in table? Explain Border radius property with an example.

Ans. Border collapse in table 3 1 mark

Different border radius property with an example 3 4 marks

9) Explain Margin property with an example.

Ans. Explanation of Margin property. 3 5 marks

10) Explain CSS background property in brief.

Ans. Any Five types of background properties 3 5 marks

1. background-color property

2. background-image property

3. background-repeat property

4. background-size property

5. background-position property

6. background-attachment property
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11) Explain Padding property with an example.

Ans. Explanation of Padding property. 3 5 marks

12) Explain List-Style property with an example.

Ans. List-Style-Type - 2 Marks

List-Style-Image - 2 Marks

Example - 1 Mark

13) Explain Styling Links in CSS with an example.

Ans. Explanation of Styling Links? 3 4 marks

Example 3 1 mark

14) What is Bookmark? Explain scroll-behavior properties with an example.

Ans. What is bookmark? 3 2 marks

Scroll-behavior properties - 2 marks

Example 3 1 Mark

15) Explain filter property with any five values.

Ans. Filter property with five values explanation 3 5 marks

16) Explain element positioning in CSS. Describe Overlapping elements in CSS.

Ans. Element positioning method 3 3 marks

Overlapping elements 3 2 marks

17) Explain multi-column properties in CSS.

Ans. 3 types of properties with an example 3 5 marks

18) Explain overflow and opacity properties in CSS.

Ans. Overflow with an example 3 3 marks

Opacity properties with an example 3 2 marks
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UNIT 3 3

Responsive Website using Bootstrap

 What is bootstrap?
Bootstrap is a popular open-source front-end framework used for developing

responsive and mobile-first websites. It provides a collection of CSS and JavaScript

components that help create consistent and modern-looking web designs quickly and

efficiently.

It is designed to be compatible with all modern browsers, making it easier to develop

cross-browser-compatible web applications.

 What is responsive?
"Responsive" describes Bootstrap9s ability to create layouts that flexibly adapt to

different screen sizes and devices, such as desktops, tablets, and mobile phones. It

achieves this by utilizing a responsive grid system, utility classes, and components that

automatically adjust their dimensions and appearance according to the viewport size.

By using bootstrap classes, developers can create responsive layouts that:

� Adjust column widths

� Hide or show elements

� Change text sizes and line heights

� Modify spacing and padding

 Why Use Bootstrap?

� Easy to use:

Anybody with just basic knowledge of HTML and CSS can start using Bootstrap.

� Responsive features:

Bootstrap's responsive CSS adjusts to phones, tablets, and desktops.

� Mobile-first approach:

In Bootstrap, mobile-first styles are part of the core framework.

� Browser compatibility:

Bootstrap 5 is compatible with all modern browsers (Chrome, Firefox, Edge, Safari,

and Opera).
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 How to use Bootstrap?

Using Bootstrap is a great way to quickly design and develop responsive web

applications. Here9s a step-by-step guide to get you started:

Include Bootstrap in Your Project from following way.

Option 1: Use a CDN (Content Delivery Network)

Copy the CDN link from the official website and add links to the <head>

section of your HTML file:

Option 2: Download Bootstrap file

Download Bootstrap from the official website.

Extract the files and include the CSS and JS files in your project.

 What is a Container?

Containers are a fundamental building block of Bootstrap that contain padding and

align your content within a given device or viewport.

� How it works?

Containers are the most basic layout element in Bootstrap and are required when

using our default grid system. Containers are used to contain padding and

(sometimes) center the content within them. While containers can be nested, most

layouts do not require a nested container. There are two container classes

available.

� Container

� Container-fluid

1) Container:

Our default .container class is a responsive, fixed-width container, meaning its max-

width changes at each breakpoint.

� Breakpoint:
Breakpoints are customizable widths that determine how your responsive layout

behaves across device or viewport sizes in Bootstrap.

Breakpoints are the building blocks of responsive design. Use them to control when

your layout can be adapted at a particular viewport or device size.

Bootstrap9s CSS aims to apply the bare minimum of styles to make a layout work at

the smallest breakpoint, and then layers on styles to adjust that design for larger

devices.

Bootstrap includes six default breakpoints, sometimes referred to as grid tiers, for

building responsively.
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Class

DIFFERENT Dimensions of VIEWPORT

Extra

small

<576px

Small

g576px
Medium

g768px
Large

g992px

Extra

Large

g1200px

XXL

g1400px

.container-sm 100% 540px 720px 960px 1140px 1320px

.container-md 100% 100% 720px 960px 1140px 1320px

.container-lg 100% 100% 100% 960px 1140px 1320px

.container-xl 100% 100% 100% 100% 1140px 1320px

.container-xxl 100% 100% 100% 100% 100% 1320px

.container-fluid 100% 100% 100% 100% 100% 100%

Responsive containers allow you to specify a class that is 100% wide until the

specified breakpoint is reached, after which we apply maximum width for each of

the higher breakpoints.

2) Container-fluid:

Use of container-fluid is a class that creates a full-width container, spanning the

entire width of the viewport. This class ensures that the container will always take

up 100% of the available width.

It adapts to different screen sizes but maintains a full-width layout, making it ideal

for use in responsive designs.

Typically used when you want content to cover the entire width of the screen, such

as in backgrounds, headers, or footers.

 Bootstrap Grid system:
The grid system in Bootstrap is a powerful and flexible layout tool that helps you create

responsive, organized, and structured layouts for your web pages.

The Bootstrap grid system is a fundamental component of the Bootstrap framework

that enables developers to create flexible and mobile-first layouts. It's a powerful tool

for building adaptable user interfaces.

It is built with flexbox and allows up to 12 columns across the page.

If you do not want to use all 12 columns individually, you can group the columns

together to create wider columns:
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� Key Components:

� Rows: This class is used to create horizontal containers that hold columns.

� Columns: This class is used to create vertical elements that contain content.

� Containers: Wrap rows and columns, providing padding and margins.

 Typography

� Fs-1 to Fs-5 3 Class for Font size

In Bootstrap 5, font sizes can be controlled using utility classes. Bootstrap provides

predefined font-size classes that can be applied to elements for responsive

typography. Here are the font-size classes in Bootstrap 5.

Predefined Font Size Classes

� .fs-1: Largest font size

� .fs-2: Second largest font size

� .fs-3: Third largest font size

� .fs-4: Fourth largest font size

� .fs-5: Fifth largest font size

� .fs-6: Smallest font size

§ Example:

<p class=<fs-1=>Atmiya University, Rajkot</p>
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� Lead - Class

The lead class in Bootstrap is used to style paragraphs with a larger font size,

making them stand out as introductory or prominent text. It is typically applied to

the main paragraph on a page to draw attention and provide emphasis.

§ Example:

<div class=<lead=>

<p> Paragraph </p>

</div>

� Text Alignment

In Bootstrap, text alignment is managed using classes that allow you to align text

quickly and easily without writing custom CSS. You can align text to the left, right or

center it. Bootstrap also provides responsive text alignment classes, enabling

different alignments for various screen sizes.

� text-start : This class allow text to align at left side of area.

� text-center : This class allow text to align at center place.

� text-end : This class allow text to align at right side of area.

� Text-transform in Bootstrap

In Bootstrap 5, the text-transform utility classes are used to control the

capitalization of text. These classes allow you to easily apply text transformation

styles like uppercase, lowercase, or capitalize to text elements.

� Text-lowercase: This class converts the text to lowercase.

� Text-uppercase: This class converts the text to uppercase.

� Text-capitalize: This class converts capitalizes the first letter of each word.

� Text-color in bootstrap

In Bootstrap 5, you can easily apply predefined text colors using the text color

utility classes. These classes are based on Bootstrap's color palette, which includes

options for primary, secondary, success, danger, warning, info, light, dark, white

and body. These classes provide a quick way to apply text colors using Bootstrap's

design system.

§ Example:

<p class=<text-info=>Atmiya University, Rajkot</p>
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 Bootstrap Spacing Class

� Margin:

In Bootstrap, margins are managed using utility classes that simplify spacing

control. These utility classes allow developers to quickly add margins to elements

without writing custom CSS.

§ Syntax.:

m[side] 3 [breakpoint] 3 [size]

Here, <m= refers to margin. <side= refers to various sides like t (top), b (bottom), s

(left) and e (right). <Breakpoint= refers to various breakpoint(optional) like sm, md,

lg, xl, xxl. <Size= refers to value like 0 to 5.

§ Example:

<div class=<mt-sm-3=>

<p>Atmiya Universit</p>

</div>

MX class : This class allows spacing only on left and right both sides of the

content. MX-auto will allow spacing both sides of the content

equally.

MY class : This class allows spacing only at top and bottom both sides of

the content.

� Padding:
In Bootstrap, padding is managed using utility classes similar to how margins are

handled. Padding controls the inner spacing of an element, meaning it adds space

inside the element's border, between the content and the border itself. Bootstrap

provides utility classes to add padding to different sides of an element and for

different screen sizes.

§ Syntax.:

P[side] 3 [breakpoint] 3 [size]

Bootstrap allows you to adjust padding based on screen size, ensuring that your

layout remains responsive across different devices.

§ Example:

<div class=<p-4 p-md-2=>

<p>Atmiya University</p>

</div>
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 Border

In Bootstrap 5, the border utilities allow you to easily add or modify borders on

elements. You can control the border's presence, color, width, and radius using various

classes.

1. Add Border

To add borders to an element, use the following classes:

� .border: Adds a border to all sides of the element.

� .border-top: Adds a border to the top only.

� .border-bottom: Adds a border to the bottom only.

� .border-start: Adds a border to the left side.

� .border-end: Adds a border to the right side.

2. Border Width

To control the border width, use the .border-[width] utility, where {width} can be:

� 0 - Removes the border.

� 1, 2, 3, 4, 5 - Sets the border width.

3. Border Color

You can apply Bootstrap's color classes to borders using the .border-{color} utility.

Bootstrap supports the standard color palette (primary, secondary, success, danger,

etc.).

4. Border Radius

You can also round the corners of elements using the rounded class or specific

border-radius utilities:

� .rounded: Applies a small border-radius to all corners.

� .rounded-0: Removes the border-radius (square corners).

� .rounded-[size] : it set the roundness to the object9s corner as per size. Size

could be 1 to 5.

� .rounded-[side] : it is used to set roundness at particular side, for example top,

bottom, start (left) and end (right).

� .rounded-circle: Makes the element circular.

� .rounded-pill: Makes the element a pill shape (fully rounded on the sides).

These utilities make it easy to manage borders in Bootstrap without writing custom

CSS.
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 Image

1. Responsive Images

To make an image responsive (i.e., scale appropriately to the size of its parent

container), you can use the .img-fluid class.

This applies max-width: 100% and height: auto, ensuring the image scales according

to its container.

2. Image Shapes

Bootstrap provides classes to give images of different shapes, including rounded

corners, circles, and pill-shaped borders.

� .rounded: Adds rounded corners to the image.

� .rounded-circle: Makes the image circular (useful for profile pictures).

� .rounded-pill: Gives the image pill-shaped (fully rounded on the sides).

3. Thumbnail Image

To give an image the appearance of a thumbnail, use the .img-thumbnail class. This

adds a small border and some padding around the image.

4. Aligning Images

Bootstrap also provides classes to align images left, right or center.

Image alignment:

� .float-start: Floats the image to the left.

� .float-end: Floats the image to the right.

� .mx-auto d-block: Centers the image.

5. Image Width and Height

If you want to manually set the width and height of an image using Bootstrap classes,

you can use the width and height utility classes:

� .w-25, .w-50, .w-75, .w-100:

Set width as a percentage of the parent element.

� .h-25, .h-50, .h-75, .h-100:

Set height as a percentage of the parent element.
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 Shadow

In Bootstrap 5, shadows can be applied to elements using the predefined shadow utility

classes. These classes help you add box-shadow effects to any element.

� Shadow Classes

� .shadow-none: Removes any shadow (no shadow).

� .shadow-sm: Adds a small shadow.

� .shadow: Adds a regular-sized shadow (default).

� .shadow-lg: Adds a larger shadow.

 Table

In Bootstrap, tables can be styled with various utility classes that enhance their

appearance and functionality. These classes can help you create responsive, striped,

bordered, and hoverable tables, among other options.

1. Basic Table

To style a basic HTML table, apply the table class. This one formats the table with full

width and horizontal bottom border at each row.

2. Borderless Table

Sometime page design does not require any border in our table, at that time

the table-borderless class removes borders from the table.

3. Striped Table

The table-striped class adds zebra-stripes to the table. To create stripes with

alternating row colors, add the table-striped class, which format horizontally striped.

While table-striped-column class format with differ colors in alternating columns.

4. Bordered Table

The table-bordered class adds borders on all sides of the table and cells.

5. Hover effect in Row

To highlight rows when hover the mouse cursor over, use the table-hover class.

6. Table background color

Bootstrap provides contextual classes to apply different background colors to rows

or individual cells. For that use table-[color] class in table elements.
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7. Responsive Table

The table-responsive class adds a scrollbar to the table when needed (when it is too

big horizontally). To make a table responsive, write it in an outer container. This will

make the table scroll horizontally on smaller screens.

 Button

In Bootstrap, buttons can be styled and customized using a variety of predefined

classes. Bootstrap provides a range of button styles, sizes, and states, as well as

additional utilities for alignment and behavior.

1. Basic Button Styles

Bootstrap offers different types of buttons using the btn class combined with

contextual classes to define the button9s appearance.

§ Example:

<span class=<btn btn-info=>Submit</span>

2. Button Sizes

Bootstrap buttons come in several sizes, which can be applied using these classes:

� .btn-lg: Large button.

� .btn-sm: Small button.

§ Example:

<span class=<btn btn-sm=>Small</span>

<span class=<btn btn-lg=>Laege</span>

3. Outline Buttons

Bootstrap provides "outline" buttons, which have transparent backgrounds with

colored borders. These can be created using the btn-outline-[color] classes.

§ Example:

<span class=<btn btn-outline-info=>Outline Button</span>

4. Button Groups

You can group multiple buttons together using btn-group. This helps in creating

toolbars or button sets. As well as can create vertical groups of button sets.

§ Example:

(1) <div class=<btn-group=>

<span class=<btn btn-success=>Submit</span>

<span class=<btn btn-warning=>Reset</span>

</div>
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(2) <div class=<btn-group-vertical=>

<span class=<btn btn-success=>Submit</span>

<span class=<btn btn-warning=>Reset</span>

</div>

5. Buttons as a Links

You can use Bootstrap button classes on <a> tags to create clickable buttons that

behave like links.

§ Example:

<a href=<#= class=<btn btn-primary=>Atmiya University</a>

 Form Input

In Bootstrap 5, form inputs are styled using a variety of classes that ensure consistency

and a clean, modern design. Bootstrap provides numerous utilities for different types of

input elements such as text fields, checkboxes, radios, file inputs, and more.

1. Basic Text Input

To create a basic text input style in bootstrap, use the form-control class.

2. Input Sizing

Form-control displayed default and medium size of control, while form-control-lg

represents large size input and form-control-sm displayed small size control in form.

" .form-control-lg: Large input.

" .form-control-sm: Small input.

3. Input Groups

Input groups enable you to add elements (such as text or icons) before or after input

fields. It groups with label and control together in form. For that class input-group

and input-group-text can applied in control.

§ Example:

<div class=<input-group=>

<span class=<input-group-text=>Enter Name</span>

<input class=<form-control=>

</div>

4. Floating Labels

You can add floating labels to inputs by wrapping the input and label in a form-

floating container.
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§ Example:

<div class="form-floating">

<input class="form-control" placeholder="">

<label>First Name</label>

</div>

� Checkboxes and Radios

Bootstrap offers styling for checkboxes and radio buttons using the form-check-

input class. Which is applicable only on radio or checkboxes.

� Form-switch

In Bootstrap, the form-switch is a styled alternative to a checkbox, resembling a

toggle switch. You can create it using the form-check, form-switch, and form-check-

input classes.

� Select Dropdown

Bootstrap provides styling for <select> elements using the form-select class.

§ Example:

<select class=form-select>

<option>Programming in C-Language</option>

<option>Web Scripting Language</option>

<option>Computer Fundamental</option>

</select>
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 Question Bank: (1 Mark Questions)

1) Stand by: CDN - Content Delivery Network

2) What is the smallest font size class in bootstrap? - fs-6

3) What is the smallest font size class in bootstrap? - fs-1

4) What is the range of font size class in bootstrap? - fs-1 to fs-6

5) Which class is used to make the image pill shape in bootstrap? - rounded-pill

6) Which class is used to add border at right side in bootstrap? - border-end

7) Which class is used to add margin at both left and right sides? - mx-[size]

8) Which class is used to add padding at both top and bottom sides? - py-[size]

9) How many maximum numbers of columns can be arranged in a row of Bootstrap? - 12

10) Which is the most useful and basic class to create grid system in bootstrap? - container

 Question Bank: (3 Marks Questions)

1) What is Bootstrap? How do you use bootstrap?

Ans.: Bootstrap explanation

How to use

2) What is responsive?

Ans.: Describe responsive

3) Describe grid system in Bootstrap.

Ans.: Description

Key component

4) Explain shadow effect in bootstrap.

Ans.: Shadow classes

5) Explain any three table classes.

Ans.: Any three classes

6) Explain any two classes of image with an example

Ans.: Any two classes of image

Example
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7) Explain border radius in bootstrap.

Ans.: border radius classes

8) Explain margin with an example.

Ans.: Explanation and classes of margin

9) Explain padding with an example.

Ans.: Explanation and classes of padding

 Question Bank: (5 Marks Questions)

1) What is Container?

Ans.: How container works

Container

Breakpoint

Container-fluid

2) Explain typography classes.

Ans.: Different classes

3) Explain spacing class from bootstrap.

Ans.: Margin

Padding

4) Explain bootstrap border class.

Ans.: Border class explanation

5) Describe the image class in bootstrap.

Ans.: Different image classes

6) Explain the bootstrap table effect.

Ans.: Table classes

7) Describe different classes of button and its effect.

Ans.: Description of button classes

8) Describe form input with bootstrap classes.

Ans.: Different controls and their classes
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UNIT 3 4

Introduction to JavaScript

 What is JavaScript?

JavaScript was designed to add interactivity to HTML pages. JavaScript is a client-side

scripting language. A scripting language is a lightweight programming language.

JavaScript is usually embedded directly into HTML pages. JavaScript is an interpreted

language (means that scripts. execute without preliminary compilation). Everyone can

use JavaScript without purchasing a license. i.e. It9s open source.

� Client-Side JavaScript:

It supplies objects to control browser.

For e.g. It allows applications to place elements on HTML form and give response to

user events such as mouse clicks, form inputs and page navigation etc.

� Server-Side JavaScript:

It supplies objects relevant to running JavaScript on the server. For e.g. It allows

application Relational Database (RDB), providing information from one page to another

page.

� How to insert JavaScript into page?

To insert a JavaScript into an HTML page, we use the <script> tag. Inside the <script>

tag we use the type of attribute to define the scripting language.

� Where to put JavaScript?

1) You can add JavaScript in <Head> section

2) You can add JavaScript in <Body>section

3) You can add JavaScript in both <Head> and <Body> section

NOTE: You can also add External JavaScript File having extension <.js=.

1) JavaScript in <Head> Section.

Scripts to be executed when they are called, or when an event is triggered, go in the

head section. Scripts in the head section will be executed immediately while page loads

into browser. If you place a script in the head section, you will ensure that the script is

loaded before anyone uses it.
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w Example:

<html>

<head>

<script type="text/JavaScript">

function message()

{

alert("ATMIYA Univeristy");

}

</script>

</head>

<body onload="message()">

</body>

</html>

2) JavaScript in <Body> Section.

Scripts are to be executed when the page loads go in the body section. If you place a

script in the body section, it generates the content of a page.

w Example:

<html>

<head>

</head>

<body>

<script type="text/JavaScript">

document.write("This message is written by JavaScript");

</script>

</body>

</html>

3) JavaScript in both <Head> and <Body>

You can place an unlimited number of scripts in your document, so you can have scripts

in both the body and the head section.

w Example:

<html>

<head>

<script type="text/JavaScript">

....

</script>

</head>

<body>

<script type="text/JavaScript">

....

</script>

</body>

</html>
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� Comments in JavaScript:

The Unexcitable part of any program is known as <Comment=. Comments are generally

used to give instructions about the Program, and only useful for programmer.

Comments can be added to explain the JavaScript, or to make the code more readable.

//This is a single line comment.

/* This is Multi

line comments */

 Some important things to know when scripting with JavaScript.

7 JavaScript is case sensitive:

A function named <myfunction= is not same as <myFunction= and a variable named <my

Var= is not same as <myVar=.

7 Symbols:

Opening symbols, like&

( { [ < 8 must always have a matching closing symbols, like 9 = ] } )

7 White space:

JavaScript ignores extra spaces. You can add white space to your script to make it more

readable. The following lines equivalent:

Name=<Atmiya=

Name=< Atmiya=

7 Insert special characters:

You can also insert special characters like (<8: &) with a backslash.

w Example:

document.write (<You \& I sing \=Happy Birthday\=.=);

á Output:

You & I sing <Happy Birthday=.

� Variables

7 What is variable?

A variable is a name given to the memory location. A variable is a <container= for

information you want to store. During the execution of the program the value of the

variable will be changed.

7 JavaScript Variables

JavaScript variables are used to hold values or expressions. A variable can have a short

name like <x= or a more descriptive name like <car_name=.

7 Rules for JavaScript variable names:

Variable names are case sensitive (y and Y are two different variables)

Variable names must begin with a letter or the underscore character.
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7 Declaring (Creating) JavaScript Variables

You can create a variable with the <var= statement.

var variable-name = some value

w Example:

var x = 10 (now variable x holds value 10)

� Data Types & Literals

The predefined identification of any variable is known as Data type. Or we can say that

the data type defines the characteristics of variables. JavaScript can9t support data

types. But it supports Literals. Literals are used to represent values of variables of

particular data type in JavaScript. These are fixed values not variables that you literally

provide in your script.

7 Integer Literals:

Integer Literals can be expressed as Whole Numbers without any decimal points. It can

be positive or negative numbers.

w Example:

var a = 112;

var b = - 44;

7 Floating Point Literals:

Floating Point Literals can be expressed as numbers with decimal points. It can be

positive or negative number.

w Example:

var a = 1.23;

var b = -4.9

7 Boolean Literals:

Boolean Literals can be expressed as only with two values i.e. TRUE or FALSE. You can

just assign true or false values, it will automatically take 0 as true value and 1 as false

value.

w Example:

var a = true;

var b = false;

7 String Literals:

String Literals can be expressed as a sequence of characters. It always enclose with

either single quote(8) or double quotes(<).

w Example:

var str1 = <Wel-Come=

var str2 = 8Atmiya9

7 Array Literals:

Array Literals can be expressed as a list of values that are called elements of Array. The

values may be numbers, strings or any type of Literal.
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w Example:

var arr = new Array(3)

arr[0] = <One=

arr[1] = <Two=

arr[2] = <Three=

7 Object Literals:

Object Literals can be expressed as a list of pairs of property names and associated

values of an Object enclosed in { }.

NOTE: It is just a User Defined Object which is shown later.

7 NULL Literals:

Null Literal consists of single value, which identifies a NULL i.e. empty. It is used to set

initial value of variable that is different from other valid values.

w Example:

¯ var temp = null;

¯ document. write(<Value of temp is :=+temp);

 Dialog Boxes
<Dialog Box= is nothing but a small separate window that contents provided by end

user. In JavaScript, Dialog Boxes are very useful because they allow the script to interact

with visitors where the visitor must provide a response to Dialog Box before script can

continue processing. All Dialog Boxes in JavaScript are Modal Dialog Boxes and don9t

permit anything else to happen until Dialog Box receives a response from the user.

JavaScript provides the ability to get user input or display small amounts of text to the

user by using Dialog Boxes.

There are three types of Dialog Boxes provided by JavaScript:

1) Alert Dialog Box.

2) Confirm Dialog Box.

3) Prompt Dialog Box.

1. ALERT Dialog Box:
Alert Dialog Box is use to display some information on web browser window. Alert

Dialog Box is used to give warning messages to end users. The alert Dialog Box displays

string passed to the alert () method as well as OK button. The JavaScript and HTML, in

which this code is held, will not continue processing until OK button pressed.

Use of Alert dialog box:

7 A message to display when a user inputs invalid information.

7 An invalid result from Calculation.

7 A warning that a service is not available.

è Syntax:

alert(<message=);
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w Example:

<html>

<body>

<script language==JavaScript=>

var a=5,b=7

var c = a+b;

alert(<A + B : =+c);

</script>

</body>

</html>

á Output:

2. CONFIRM Dialog Box:

A Confirm Dialog Box is often used if we want the user to verify or accept something. A

Confirm Dialog Box displays predefined message with OK and CANCEL button. When a

confirm Dialog Box pop up, the user will have to click either OK or CANCEL to proceed.

If you press the OK button, then it will return TRUE if you press CANCEL button then it

will return FALSE.

Use of Confirm dialog box:

A message will display when we want any confirmation from the end user.

è Syntax:

confirm (<Message=);

w Example:

<html>

<body>

<script language==JavaScript=>

confirm(<Would you like to close this file?=);

</script>

</body>

</html>
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á Output:

3. PROMPT Dialog Box:

When you want to get the value from user at that time, the prompt dialog box is used.

Prompt dialog box will display with a pre-defined message, a text box for user input and

with two command buttons.(OK,CANCEL). When a prompt dialog box pops up, the user

will have to click either OK or CANCEL button to proceed after entering input value. If

the user clicks OK, then the value that user entered will stored inside the variable. If the

user clicks CANCEL, <NULL= will stored inside the variable.

Use of Prompt dialog box:

In online games, ask for end user to enter name.

è Syntax:

var name=prompt(<Message=,=default value=);

w Example:

<html>

<body>

<script language==JavaScript=>

nm=prompt(<Enter your name here :=,==)

</script>

</body>

</html>

á Output:
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 Decision Statements

Sometimes when you write code, you want to perform different actions for different

decisions, at that time you can use conditional statements in your code. JavaScript

provides a complete range of basic programming constructs. They are as given below:

If statement Use this statement if you want to execute some code only if a

specified condition is true.

If &else statement Use this statement if you want to execute some code if the

true and another code if the condition is false.

If&else

if&else statement

Use this statement if you want to select one or many blocks of

code to be executed.

Switch statement Use this statement if you want to select one of many blocks of

code to be executed.

� If statement:

You can use the if statement if you want to execute some code only when the condition

is true. The block of statements is executed only when the specified condition is true.

è Syntax:

if (Condition)

{

Block of statements

}

If the condition is evaluated to true than the block of statements will be executed, then

control will transfer out of block. If the condition is evaluated to false than the block of

code will be skipped and the control will transfer out of block by skipping the block of

statements.

w Example:

<script language==JavaScript=>

var a=10,b=20;

if(a>b)

{

document.write(<A is big=);

}

</script>

� If& else statement:

The 8if else9 construct is an extension of simple if statement. If&else construct is used to

execute some code when the condition is true or false. You can handle the true block or

false block with the help of if& else construct.
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è Syntax:

if(condition)

{

Code for true part

}

else

{

Code for false part

}

If the condition is evaluated to true then the code for true block will be executed. If the

condition is evaluated to false then by skipping the true block the control will transfer

in else part and the code for false block will be executed.

w Example:

<script language==JavaScript=>

var a=20,b=10;

if (a>b)

{

document.write(<A is Big=);

}

else

{

document.write(<B is Big=);

}

</script>

� if&else if&else statement:

You can use the if&else if&else statement if you want to select one of many sets of

lines to execute. This structure gives you facility to specify the condition with each else

statement.

è Syntax: if(condition1)

{

code for block 1

}

else if (condition 2)

{

code for block 2

}

else

{

code to be executed if both conditions are not true.

}
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In this structure condition 1 will be evaluated first, if condition 1 is evaluated to be true

then the code for block 1 will be executed. If condition 1 is evaluated to true, then and

then the control proceeds to condition 2. As soon as the true condition is found then

the respected block of code will be executed and then control will go out of the whole

if&else if&else block. If all the conditions are evaluated to be false, then the final else

block will be executed.

� Switch statement

You should use the switch statement if you want to select one of many blocks of code

to be executed. First, we have a single expression that is evaluated once. The value of

the expression is then compared with the values for each case in the structure. If there

is a match, the block of code associated with that case is executed. Use break to

prevent the code from running into the next case automatically. If the expression is not

match with any case then default block is executed.

è Syntax: switch(n)

{

case 1:

Code block 1

break;

case 2:

Code block 2

break;

default:

Code to be executed if n is different from case 1 & 2.

}

w Example: <script language=<JavaScript=>

switch(ch)

{

case 819:

c=a+b;

document.write(<Addition is=+c);

break;

case 829:

c=a-b;

document.write(<Subtraction is=+c);

break;

case 839:

c=a*b;

document.write(<Mulitplication is=+c);

break;

default:

document.write(<Invalid choice=);

}

</script>
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 Looping Structure in Java script:

� What is Loop?

When you want to perform a particular task no. of times at that time the concepts of

loop is used. JavaScript supports 3 types of looping structure they are as given below:

1) While()

2) Do&while()

3) For()

1) While () Statement:

The while() statement is the simplest one from all among the looping structure. The

while statement is used to execute the statements when the condition is evaluated to

true. This is also known as an <Entry Controlled Looping Statement= because the

condition is evaluated first and if the condition is evaluated to true then & then the

body of the loop will be executed.

è Syntax:

while (Condition)

{

Body of the Loop

}

w Example:

<script language==JavaScript=>

var x=1;

while(x<=10)

{

document.write(<<br>=+x);

x++ ;

}

</script>

2) Do&while() statement:

The do&while() statement is used to execute the statements no. of times as same as

while() statement. But the difference is that the location of condition. This is the reason

that9s why it is called <Exit control Loop statement=.

è Syntax:

do

{

Body of the Loop

}while (Condition);
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w Example:

<script language==JavaScript=>

var x=1;

do

{

document.write(<<br>=+x);

x+= 2;

}while(x<=20);

</script>

3) For() statement:

The for() statement is another <Entry Controlled Loop= statement. It is used when you

know in advanced how many times you want to iterate the loop. It allows to specify

intitialization, testing and increment/decrement, just within a single line of statement.

è Syntax:

for (initialization;condition;incre/decre )

{

body of the loop

}

w Example:

<script language=<JavaScript=>

for(i=0 ; i<=5 ; i++)

{

document.write(<Atmiya <br>=)

}

</script>

 Array in Java script:
An Array is an ordered set of values that we refers with its name and index. JavaScript

does not have any explicit array data type. However, we can use the predefined Array

Object and its methods to work with arrays in our application. The array object has so

many methods for manipulating arrays in various ways. The array object is used to store

set of values in single variable name. The array Literals are also Array Object.

Creating an Array:

We can create array objects in either of three ways:

è Syntax:

1) arrayObjectName = new Array()

2) arrayObjectName = new Array(arrayLength)

3) arrayObjectName = new Array(Element0, Element1,..,Element N)

arrayObjectName : It is either the name of a new Object or existing Object.

arrayLength : It is an initial length of array.

Element 0, Element 1 : It is a list of values for array elements.



BCA / BCA(IIP) / BScIT

95ATMIYAUNIVERSITY

w Example: var emp = new Array()

emp[0] = <Atmiya=

emp[1] = <Virani=

document.write(<<br>First Employee Name : =+emp[0])

document.write(<<br>Second Employee Name : =+emp[1])

document.write(<<br>Third Employee Name : =+emp[2])

á Output:

Atmiya

Virani

Undefine

7 Populating an Array:

We can populate an array by assigning values to its elements. The values which we

can assign to its elements may be string and numbers.

w Example:

var myArray = new Array(<AAA=,12,=bbb=);

7 Accessing an Array:

We can refer to a particular element in an array by referring to the name of array

and index number.

 User Define Functions in Java Script:

� What is Function?

<Function= is self-containing block of statements that perform a particular task.

Function provides the ability to combine no. of statements in single unit. JavaScript

provides Functions through which you can perform certain tasks. JavaScript allows

users to create our own Functions, are called <User Defined Functions=. User Defined

Function first needs to be declared after that function can be invoked by calling it using

its name when it was declared. The data needed to execute a function is passed as a

Parameter.

è Syntax:

function function-name(parameter list)

{

block of statements

[return statement]

}

" Functions are declared and created using <function= keyword.

" <Function-name= is the appropriate name of the function.

" parameter-list= are optional and passed to the function appears in parentheses

and commas separate member of list.

" <return= statement can be used to return any valid expression that evaluates a

single value.
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w Example:

<html>

<head>

<script language==javacript=>

function displayMsg( )

{

alert(<Welcom to ATMIYA University=);

}

</script>

</head>

<body>

<script language==JavaScript=>

displayMsg()

</script>

</body>

</html>

7 Note: A function code will be executed only by &

When user fires any event.

When a call to that function (anywhere within a page).

� Scope of Variables in Functions:

The variable declared or assigned outside the function, is called <Global variable=.

The variable declared or assigned inside the function, is called <Local variable=.

w Example:

<script language=<JavaScript=>

var x = 10; // global variable

function scope()

{

var y = 20; // local variable

document.write(y); // 20

document.write(x); // 10

}

document.write(y); //undefined.

document.write(x); //10

</script>

� Types Of Function

" Function Without Argument and Without Return Value

" Function With Arguments Without Return Value

" Function With Arguments With Return Value

" Function Without Arguments With Return Value
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7 Function without argument and without return value

<body>

<script language="JavaScript">

var name=""

function hello()

{

name = prompt("Enter your name")

alert("Welcome " + name)

}

function bye()

{

alert("Good bye " + name)

}

hello()

bye()

</script>

</body>

7 Function with arguments and without return value

<body>

<script language="JavaScript">

var name=""

function hello(name)

{

alert("Welcome " + name)

}

function bye(name)

{

alert("Good bye " + name)

}

hello("World")

name="Friends"

bye(name)

</script>

</body>

7 Function with arguments with return value

<script language="JavaScript">

var name="";

function hello(usrname)

{

return usrname+" Atmiya"

}

name=hello("Welcome")

document.write(name)

</script>
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7 Function without arguments with return

<body>

<script language="JavaScript">

var name=""

function hello()

{

return "Atmiya";

}

name=hello()

document.write(name)

</script>

</body>

 Built-in Functions

§ eval() :

The eval() function evaluates a string without reference to a particular objects.

è Syntax:

eval(string-expression)

w Example:

<script language==JavaScript=>

var no1 = prompt(<Enter First Value=);

var no2 = prompt(<Enter Second Value=);

sum = eval(no1) + eval(no2);

document.write(<Sum : =+sum);

</script>

§ parseInt():

The parseInt() function parses a string and returns an integer.

è Syntax:

parseInt(string)

w Example:

<script language==JavaScript">

document.write(parseInt("15") + "<br>");

document.write(parseInt("15.34") + "<br>");

document.write(parseInt("25 35 45") + "<br>");

document.write(parseInt(" 100 ") + "<br>");

document.write(parseInt("30 years") + "<br>");

document.write(parseInt("Hello") + "<br>");

document.write(parseInt("015") + "<br>");

</script>
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á Output: 15

15

25

100

30

NaN

15

§ parseFloat():

The parseFloat() function parses a string and returns a floating point number. This

function determines if the first character in the specified string is a number. If it is, it

parses the string until it reaches the end of the number, and returns the number as a

number, not as a string.

è Syntax:

parseFloat(string);

w Example: <script type="text/JavaScript">

document.write(parseFloat("15") + "<br>");

document.write(parseFloat("15.46") + "<br>");

document.write(parseFloat("35 45 55") + "<br>");

document.write(parseFloat(" 100 ") + "<br>");

document.write(parseFloat("30 years") + "<br>");

document.write(parseFloat("Hello") + "<br>");

</script>

á Output: 15

15.46

35

100

30

NaN

 JavaScript Objects

� What is the Object?

<Object= is just a special kind of data. Each Object has its own state and behavior. State

of the Object refers to Property. Behavior of the Object refers to Methods.

" Properties:

Properties are used to define the characteristics of an Object. Properties are used to

access the data values present in the object.

To access the property of an Object:

objectName.propertyName
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" Methods:

Methods are the actions that can be performed on Objects. Object9s behavior, we can

change by using accessing their methods.

To access the method of an Object:

objectName.methodName

JavaScript is an object-oriented scripting language. So JavaScript allows you to use with

objects.

Built-In Objects: JavaScript provides the following Built-In Objects.

" String Object

" Math Object

" Array Object

" Date Object

� Built-In Objects:

§ String Object:

This object is used to manipulate the String.

Property:

Methods:

o bold()

o italics()

o strike()

o sup()

o sub()

o fontcolor()

o fontsize()

o link()

o charAt()

o concat()

o match()

o replace()

o search()

o slice()

o substr()

o substring()

o toLowercase()

o toUppercase()

á Bold: This method is used to display a string in a bold font.

è Syntax:

Stringobject.bold()

á Italics: This method is used to display a string in italics font.

è Syntax:

Stringobject.italics()

á Big: This method is used to display a string in big font.

è Syntax:

Length : Returns the no. of characters in a String.
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Stringobject.big()

á Small: This method is used to display a string in small font.

è Syntax:

Stringobject.small()

á Sub: This method is used to give subscript effect to the string.

è Syntax:

Stringobject.sub()

á Sup: This method is used to give superscript effect to the string

è Syntax:

Stringobject.sup()

á Fontsize: This method is used to specify the size of font.

è Syntax:

Stringobject.fontsize(size)

á Fontcolor: This method is used to specify the color of font.

è Syntax:

Stringobject.fontcolor(color)

á Link: This method is used to display a string as a hyperlink.

è Syntax:

Stringobject.link()

á Strike: This method is used to give strikethrough effects to the string.

è Syntax:

Stringobject.strike()

w Example of above String method:

<script language==JavaScript=>

var x = "ATMIYA University";

document.write("My String is: "+x);

document.write("Bold: "+x.bold());

document.write("Italics: "+x.italics());

document.write("FontColor:"+x.fontcolor("red=));

document.write("FontSize: "+x.fontsize(5));

document.write("Link:"+x.link("AU.jpg") );

</script>

á CharAt: The charAt () method is used to find the character at specified position.

This method is case sensitive.

è Syntax:

Stringobject.charAt(index)

w Example:

var str==My String=

document. write(charAt(3));

á Output:
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S

á Concat: This method is used to concat (merge) two or more strings.

è Syntax:

Stringobject.concat (stringX,stringX,&&X)

w Example:

var st1==This is<

var st2== Computer=

document.write(st1.concat(st2))

á Output:

This is computer

á Match: It searches for specified string value in a string. It is similar to indexOf() and

lastIndexOf(), but returns specified string, instead of position of the string. It is case

sensitive method. Returns null if no match found.

è Syntax:

stringObject.match(search value)

w Example:

var str==Have A Nice Day=;

document.write(str.match(<Nice=))

document.write(str.match(<nice=))

á Output:

Nice

Null

á Replace: The replace() method is used to replace some characters with some other

characters in a string. The replace() method is case sensitive.

è Syntax:

stringObject.replace (findstring, newstring)

w Example:

var str==Play Cricket!=;

document.write (str.repalce (<Cricket=,=Chess=))

á Output:

Play Chess!

á Search: The search() method is used to search a string for specified value. The

search() method returns the position of the specified value in the. If no match was

found it returns -1. This method is case sensitive.

è Syntax:

StringObject.search(searchvalue)

w Example:

var str==Have a nice day=

document.write (str.search (<day=))

á Output:

12
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á Slice: The slice() method extracts a part of a string and returns the extracted part in a

new string. You can use negative numbers to select from the end of the string. If the

end is not specified, slice() selects all characters from the specified start position and

to the end of the string.

è Syntax:

stringObject.slice(start,end)

w Example:

var str==Hello, How are you?=

document.write(str.slice(7));

document.write(str.slice(7,12));

á Output:

How are you?

How a

á Substr: The substr() method extracts a specified number of characters in a string. To

extracts from the end of the string, use a negative start number. The start index

starts at 0. If the length parameter is omitted, this method extracts to the end of the

string.

è Syntax:

stringObject.substr(start,length)

w Example:

var str=<Good Morning=;

document.write(str.substr(3));

document.write(str.substr(3,7));

á Output:

d Morning

d Morni

á Substring: The substring () method extracts the characters in a string between two

specified indices. To extract the character from the end of the string, use negative

start number. The start index starts at 0. If the stop parameter is omitted, this

method extracts to the end of the string.

è Syntax:

stringObject.substring(start,stop)

w Example:

var str==Hello world=;

document.write(str.substr(3))

document.write(str.substr(7,3))

á Output:

lo world

lo w
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á toLowerCase: The toLowerCase() method is used to display a string in lowercase

letters.

è Syntax:

stringObject.toLowerCase()

w Example:

var str==Hello World!=

á Output:

hello world!

á toUpperCase: The toUpperCase() method is used to display a string in up-percase

letters.

è Syntax:

stringObject.toUpperCase()

w Example:

var str==Hello World!=

á Output:

HELLO WORLD!

STRING OBJECT PROPERTY:

á length: This property is used to count the length of the specified string.

è Syntax:

stringObject.length

w Example:

var str==Hello World=;

á Output:

11

§ Math Object:

Math Object provides standard library of mathematical constants and functions. The

<Constants= are defined as properties of Math Object. The <Functions= are defined

as methods of Math Object.

Methods:

á abs: It returns absolute value of a number.

è Syntax:

Math.abs(number)

w Example:

document.write(Math.abs(-7.25));

document.write(Math.abs(7.25));

á ceil: It returns value of number rounded UPWARDS to the nearest integer.

è Syntax:
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Math.ceil(number)

w Example:

document.write(Math.ceil(0.60))

document.write(Math.ceil(0.40))

document.write(Math.ceil(- 5.1))

document.write(Math.ceil(5.1))

á floor: It returns the value of number rounded DOWNWARDS to the nearest integer.

è Syntax:

Math.floor(number)

w Example:

document.write(Math. floor (0.40))

document.write(Math. floor (- 5.1))

document.write(Math. floor (5.1))

á pow: It returns the value of X to power of Y.

è Syntax:

Math.pow(x,y)

w Example:

document.write(Math.pow(2,3));

document.write(Math.pow(5,2));

á random: It returns a random number between 0 to 1.

è Syntax:

Math.random()

w Example:

document.write(Math.random());

á max: It returns the number with highest value of two specified numbers.

è Syntax:

Math.max(x,y)

w Example:

document.write(Math.max(10,15));

 min: It returns the number with lowest value of two specified numbers.

è Syntax:

Math.min(x,y)

w Example:

document.write(Math.min(10,15));

á round: It rounds the number to nearest integer.

è Syntax:

Math.round(number)

w Example:

document.write(Math.round(0.60));

document.write(Math.round(0.49));
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á sqrt: It returns the square root of a number.

è Syntax:

Math.sqrt(number)

w Example:

document.write(Math.sqrt(16));

§ Array Object

An array is the collection of elements having similar datatypes or we can say that array

provides the facility to store multiple values in single variable names.

Property:

á length: It returns the length of the Array.

è Syntax:

ArrayObject.length

w Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <CSS=

document.write(subArr.length)

</script>

á Output:

3

Methods:

á concat(): It is used to join two or more Arrays. This method does not change the

original arrays. It only returns a copy of joined arrays.

è Syntax:

ArrayObject.concat()

w Example: <script languagae==javacript=>

var subArr = new Array()

subArr[0] = <PHP=

subArr[1] = <C=

subArr [2] = <CSS=

var moreArr = new Array()

moreArr[0] = <Java=

moreArr[1] = <Oracle=

document.write(subArr.concat(moreArr))

document.write(subArr.length)

</script>

á Output:

PHP,C,CSS,Java,Oracle

3
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á join(): It is used to put all the elements of array into string. The elements will be

seprated by Seprator, comma(,) is default if you omitted the parameter.

è Syntax:

ArrayObject.join(seprator)

w Example:

<script languagae==javacript=>

Var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <CSS=

document.write(subArr.join(<:=))

</script>

á Output:

PHP: C :CSS

á pop(): It is used to remove and return <Last Element= of Array. This method changes

the length of original Array.

è Syntax:

ArrayObject.pop()

w Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <CSS=

document.write(subArr.pop())

</script>

á Output:

CSS

á shift(): It is used to remove and return <First Element= of Array. This method changes

the length of original Array.

è Syntax:

ArrayObject.shift()

w Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <CSS=

document.write(subArr.shift())

</script>

á Output:

PHP
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á push(): It is used to add one or more elements to end of the Array and returns new

length.

è Syntax:

ArrayObject.push(newElement1,newElement2,&)

w Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <CSS=

document.write(subArr.push(<java=))

</script>

á Output:

4

á unshift(): It is used to add one or more elements to the beginning of the Array and

returns new length.

è Syntax:

ArrayObject.unshift(newElement1,newElement2,&)

w Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <CSS=

document.write(subArr.unshift(<oracle=))

</script>

á Output:

4

á reverse(): It is used to reverse the order of elements in Array. It changes the original

Array.

è Syntax:

ArrayObject.reverse()

w Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <CSS=

document.write(subArr.reverse())

</script>

á Output:

CSS,C,PHP
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á slice(): It is used to extract a section of an Arrya and returns a new Array.

è Syntax:

ArrayObject.slice(start_index,end_index)

w Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <CSS=

document.write(subArr.slice(0,1))

</script>

á Output:

PHP

á sort(): It is used to sort the elements of an Array. This method will sort the elements

alphabetically by default. Numbers will not be sorted correctly. To sort numbers, we

must create a function that compare numbers. After sort() method, Array is

changed.

è Syntax:

ArrayObject.sort()

w Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <CSS=

document.write(subArr.sort())

</script>

á Output:

C, PHP, CSS

§ DATE OBJECT:

JavaScript does not have the datatype as Date. However, we can use Date object & its

methods to work with dates and times. Some important things about methods of date

object.

Seconds & minutes 0 to 59

Hours 0 to 23

Day 0(Sunday) to 6(Saturday)

Date 1 to 31

Month 0(January) to 11 (December)

Year Years since 1900
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Methods:

á Date(): This method returns today9s date and time.

è Syntax:

dateObject.Date()

w Example:

var d=new Date()

document.write(d.Date())

á getDate(): The getDate() method returns the day of the month. The value returned

by getDate() us a number between 1 and 31. This method is always used in

conjunction with a Date object.

è Syntax:

dateObject.getDate()

w Example:

Var d=new Date()

document.write(d.getDate())

á getDay(): The getDay() method returns a number that represents the day of the

week. The value returned by getDay() is a number between 0 and 6. Sunday is 0,

Monday is 1 and so on. This method is always used in conjunction with a Date.

è Syntax:

dateObject.getDay()

w Example:

Var d=new Date()

document.write(d.getDay())

á getMonth(): The getMonth() method reurns the month as a number.

o The value returned by the getMonth() is a number between 0 and 11.

January is 0 and February is 1 and so on..

o This method is always used in conjunction with a Date object.

è Syntax:

dateObject.getMonth()

w Example:

Var d=new Date()

document.write(d.getMonth())

á getYear(): The getYear() method returns the month, as a number. The value

returned by getMonth() is a number between 0 & 11. January is 0, February is 1 and

So on. This method is always used in conjunction with date object.

è Syntax:

dateObjecct.getYear()

w Example:

var d=new Date()

document.write(d.getYear())
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á getHours(): The getHours() method returns the hour of a time. The value returned

by this method is a number that represents the Hour of a day. This method is always

used in conjunction with date object.

è Syntax:

dateObject.getHours()

w Example:

var d=new Date()

document.write(d.getHours())

á getMinutes(): The getMinutes() method returns the minutes of a time. The value

returned by the getMinutes() is a number that represents minutes of a current Hour.

This method is used with conjunction with the date object.

è Syntax:

dateObject.getMinutes();

w Example:

var d=new Date();

document.write(d.getMinutes());

á getSeconds(): This method returns the seconds of a time. The value returned by this

method is a number that represents the second of the current time. This method is

always used in conjunction with date object.

è Syntax:

dateObject.getSeconds();

w Example:

var d=new Date();

document.write(d.getSeconds());

á getMilliseconds(): The getMilliseconds() returns the milliseconds of a time. The value

returned by this method is a number that represents a millisecond of a current time.

This method is always used in conjunction with date object.

è Syntax:

dateobject.getMilliseconds()

w Example:

var d=new Date()

document.write(d.getMilliseconds())

---------------------------------



UNIT-4 | Introduction to JavaScript

112 DDeeppaarrttmmeenntt ooff CCoommppuutteerr SScciieennccee

 Question Bank: (1 Mark Questions)

1) JavaScript is a Client-Side Scripting Language. (True/False) 3 True

2) There is no need to declare variables, classes or methods in JavaScript. (True/False) 3

True

3) We can add JavaScript in both <Head> and <Body> section. (True/False) 3 True

4) Which tag is used to describe JavaScript statement? 3 <script>

5) Which Literal has only two values like True & False? 3 Boolean

6) How many types of dialog boxes are available in JavaScript? 3 3

7) What is used to break line in message boxes? 3 '\n'

8) Which dialog box is used to display some information on web browser window? 3 Alert

9) Which dialog box is used to verify or acceptations from the user? 3 Confirm

10) Which dialog box is used to get some input from user? 3 Prompt

11) Which dialog box is return only Boolean datatype value? 3 Confirm

12) Which block is executed in Switch Case when expression does not match with any case?

3 Default

13) Which method is used to merge two or more strings in JavaScript? 3 Concat

14) Which property is used in string object? 3 Length

15) What is the document in document.write()?3 Object

16) What is the write in document.write()? -Method

17) What is the output of statement - Math.ceil(-9.7)? 3 "39"

18) What is the output of statement - Math.floor(-0.9)? 3 "31"

19) What is the output of statement - Math.random()? 3 0.n (any random no)

20) What is the output of statement - document.write(1 + 2 + "3")? 3 33

21) What is the output of statement - document.write("1" + 2 + 3)? 3 123

22) What is the output of statement - document.write("10" * 2 + 3)? 3 23

23) parseFloat(1 / 2 + "2")=? 3 0.52

24) parseInt(0 * 1 + "2")=? 3 2

25) If x="GUJARAT", What will the output in document.write(x.substr(3,2))? 3 AR

26) Which method is used to remove and return first element of array? 3 shift()

27) Which method is used to remove and return last element of array? 3 pop()
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28) Which method is used to add element into end of the array? 3 push()

29) Which method is used to add element into beginning of the array? 3 unshift()

30) If x==ATMIYA University=, then output of alert(x.substr(5,9)) is ___. 3 A Univers

31) Which values return by getDay()? 3 0 to 6

32) Which values return by getMonth()? 3 0 to 11

 Question Bank: (3 Marks Questions)

1) What is JavaScript? How to insert JavaScript into page?

Ans.:What is JavaScript?

How to insert JS.

2) Explain comment in JavaScript.

Ans.: Comment description

3) Explain alert() in JS.

Ans.: Alert with an example.

4) Explain confirm() in JS.

Ans.: Confirm with an example.

5) Explain prompt() in JS.

Ans.: Prompt with an example.

6) Explain function in JS.

Ans.: Function with a syntax.

7) Explain scope of variable.

Ans.: Description with an example.

8) Explain fontcolor(), concat() and match() with an example

Ans.: Explanation and example.

9) Explain math object with its method.

Ans.: Explanation of method of math object.

10) Explain date object with its method.

Ans.: Explanation of method of date object.



UNIT-4 | Introduction to JavaScript

114 DDeeppaarrttmmeenntt ooff CCoommppuutteerr SScciieennccee

 Question Bank: (5 Marks Questions)

1) Describe Data types (Literals) in JavaScript.

Ans. Different Literals. 3 5 marks

2) Explain Dialog boxes in JavaScript.

Ans.What is a dialog box? 3 2 marks

3 types of dialog boxes with an example. 3 3 marks

3) Explain four Decision making statements in JavaScript.

Ans. Explanation about decision statement with an example. 3 5 marks

4) Explain Looping structure in JavaScript.

Ans. Explanation about looping structure with an example. 3 5 marks

5) Explain Array in JavaScript.

Ans. Explanation about Array with an example. 3 5 marks

6) Explain methods of String object with an example.

Ans. Description of methods with example 3 5 marks

7) What is Object, Method and Property? Explain method of Math object with an

example.

Ans. Object, Method, Property 3 2 marks

Method of Math Object. 3 3 marks

8) What is Object, Method and Property? Explain method of Date object with an

example.

Ans. Object, Method, Property 3 2 marks

Method of Date Object. 3 3 marks

9) Explain any 5 methods of Array object with an example.

Ans. Description of methods with example 3 5 marks
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UNIT 3 5

Events with DOM in JavaScript

 EVENTS

� What Is an Event?

In JavaScript, an event refers to any action or occurrence that happens in the browser,

which the browser can detect and respond to. Events are integral to how users interact

with a webpage, and they can be triggered by the user (like clicking a button, pressing a

key, or resizing a window) or by the system itself (such as when a webpage finishes

loading).

When events happen, you may want to do something. JavaScript lets you execute code

when events are detected.

� Mouse Events

á onClick:

The onClick event occurs when the user clicks on an element. The onClick event is the

most frequently used event type, which occurs when a user clicks the left button of the

mouse. You can put your validation, warning etc., against this type of event.

w Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<input type=button value==Atmiya= onClick=atmiya()>

á onMouseOver

The onMouseOver event occurs when the mouse pointer is moved onto an element of

web page.

w Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<span onMouseOver=atmiya()>Atmiya</span>



Ch. 5 | Events with DOM in JavaScript

116 DDeeppaarrttmmeenntt ooff CCoommppuutteerr SScciieennccee

á onMouseOut

The onmouseout event occurs when the mouse pointer is moved out of an element of

web page.

w Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<span onMouseOut=atmiya()>Atmiya</span>

á onMouseDown

The onmousedown event occurs when a user presses a mouse button over an element.

The order of events related to the onmousedown event (for the left/middle mouse

button).

w Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<span onMouseDown=atmiya()>Atmiya</span>

á onMouseUp

The onmouseup event occurs when a user releases a mouse button over an element

after pressing a mouse button. This event triggers after onMouseOver and

onMouseDown events.

w Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<span onMouseUp=atmiya()>Atmiya</span>

� Keyboard Events

á onKeyDown

The onKeyDown event occurs when the user is pressing any key from the keyboard.
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w Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<input onKeyDown=atmiya()>

á onKeyPress

The onKeyDown event occurs when the user is pressing any key from the keyboard. The

onkeypress event is not fired for all keys (e.g. ALT, CTRL, SHIFT, ESC) in all browsers. To

detect only whether the user has pressed a key, use the onKeyDown event instead,

because it works for all keys.

w Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<input onKeyPress=atmiya()>

á onKeyUp

The onKeyUp event occurs when the user releases a key from the keyboard. This event

triggers after onkeydown or onkeypress event.

w Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<input onKeyUp=atmiya()>

� Other Events

á onFocus

The onFocus event occurs when an element gets focus. The onFocus event is most

often used with <input>, <select>, and <a>. The onFocus event is the opposite of the

onBlur event.
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w Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<input onFocus=atmiya()>

á onBlur

The onblur event occurs when an object loses focus. The onblur event is most often

used with form validation code (e.g. when the user leaves a form field). The onblur

event is the opposite of the onfocus event.

w Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<input onBlur=atmiya()>

á onChange

The onchange event occurs when the value of an element has been changed. For

radiobuttons and checkboxes, the onchange event occurs when the checked state has

been changed. This event triggers also on <select> elements and also while elements

loses focus.

w Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<input onChange=atmiya()>

á onError

The onerror event is triggered if an error occurs while loading an external file (e.g. a

document or an image).
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w Example:

<script>

function atmiya()

{

alert(<Error..!! \n Image could not load.=);

}

</script>

<img src==e:\wrong\path\image.jpg= onError=atmiya()>

á onLoad

The onload event occurs when an object has been loaded. onload is most often used

within the <body> element to execute a script once a web page has completely loaded

all content (including images, script files, CSS files, etc.). The onload event can be used

to check the visitor's browser type and browser version, and load the proper version of

the web page based on the information.

w Example:

<body onLoad=atmiya()>

<script>

function atmiya()

{

alert(<Web-page loading process is completed.=);

}

</script>

</body>

á onUnload

The onunload event occurs once a page has unloaded (or the browser window has been

closed). onunload occurs when the user navigates away from the page (by clicking on a

link, submitting a form, closing the browser window, etc.). The onunload event is also

triggered when a user reloads the page (and the onload event).

w Example:

<body onUnload=atmiya()>

<img src==e:\wrong\path\image.jpg=>

<script>

function atmiya()

{

alert(<Web-page could not load successfully.=);

}

</script>

</body>

á onReset

The onReset event occurs when a form is reset using reset button in web page.
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w Example:

<form onReset=atmiya()>

Name : <input><br>

<input type=reset>

</form>

<script>

function atmiya()

{

alert(<Web-page form will be reset.=);

}

</script>

á onSelect

The onSelect event occurs after some text has been selected in an element. The

onSelect event is mostly used on <input type="text"> or <textarea> elements.

w Example:

<input onSelect=atmiya()>

<script>

function atmiya()

{

alert(<You select some text from input box.=);

}

</script>

á onSubmit

The onSubmit event occurs when a form is submitted. This event is triggered only from

<form> element.

w Example:

<form onSubmit=atmiya()>

Name : <input><br>

<input type=submit>

</form>

<script>

function atmiya()

{

alert(<Web-page form data submitted successfully.=);

}

</script>

 Document Object Model
An HTML page is rendered in a browser. The browser assembles all the elements

contained in the html page, downloaded from the web server in its memory. Once done

the browser then renders these objects in the browser window. One HTML page is

rendered in the browser window, the browser can no longer recognize individual HTML
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elements. To create an interactive web page, it is imperative that the browser

continues to recognize individual HTML objects even after they are rendered in the

browser window.

This allows the browser to access the properties of these objects using the built in

methods of the objects. Once the properties of an object are accessible then the

functionality of the object can be controlled at will.

JavaScript-enabled browsers can recognize individual objects in an HTML page, after

the page has been rendered in the browser, because the JavaScript enabled browser to

recognize and uses the Document Object Model.

Using Document Object Model JavaScript enabled browsers identify the collection of

web page objects (web page elements) that have to be dealt with while rendering an

HTML based web page in the browser window.

� DOMmethods and property (Working with Forms in JavaScript)

In the DOM, all HTML elements are defined as objects. The programming interface is

the properties and methods of each object. A method is an action you can do (like add

or deleting an HTML element). A property is a value that you can get or set (like

changing the content of an HTML element).

1. getElementById()

2. getElementsByName()

3. innerHTML property

1. getElementById()

If you want to quickly access the value of an HTML input, then this method can be used.

It returns a reference of the HTML element (control).

å Syntax:

getElementById(Reference Id);

w Example:

<body>

Welcome <span id=x>Guest</span>,

<script type=text/JavaScript>

function abc()

{

document.getElementById(8x9).innerHTML==ATMIYA=;

}

</script>

<input type=button value== Ok = onClick=abc()>

</body>

Here we print a message in web page like <Welcome Guest,= And call a function abc()

using onClick event from input button. Function abc() get element by id 8x9 and replace

the content 8ATMIYA9 using innerHTML property.
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2. getElementsByName()

It returns a collection of objects with the specified NAME.

å Syntax:

document.getElementsByName(Reference Name);

w Example:

<script language=JavaScript>

function abc()

{

var x=document.getElementsByName(<a=);

alert(x.length);

}

</script>

<form>

Science : <input type=radio name==a=>

Commerce : <input type=radio name==a=>

Arts : <input type=radio name==a=>

<input type=button onClick=abc() value== Ok =>

</form>

3. innerHTML property

The easiest way to get or modify the content of an element is by using the innerHTML

property.

When the innerHTML property is set, the given string completely replaces the existing

content of the object. If the string contains HTML tags, the string is parsed and

formatted as it is placed into the document. This property is accessible at run time as

the document is being parsed.

Each HTML element has an innerHTML property that defines both the HTML code and

the text that occurs between that element's opening and closing tag. By changing an

element's innerHTML after some user interaction, you can make much more interactive

pages.

However, using innerHTML requires some preparation if you want to be able to use it

easily and reliably. First, you must give the element you wish to change an id. With that

id in place you will be able to use the getElementById function, which works on all

browsers.

After you have that set up you can now manipulate the text of an element. To start off,

let's try changing the text inside a bold tag.
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w Example:

<body>

Welcome <span id=x>Guest</span>,

<script type=text/JavaScript>

function abc()

{

document.getElementById(8x9).innerHTML==ATMIYA=;

}

</script>

<input type=button value== Ok = onClick=abc()>

</body>

 Timer [Events/functions]
The window object allows execution of code at specified time. The timer event is used

to execute the statement[s] after particular time. The time will be in milliseconds. Once

the timer event is started it will execute the statement[s] after specified time, which is

given by user. There are two ways to use the timer events.

ã setTimeout();

ã setInterval();

These timer functions are called timing events.

� setTimeout();

The window.setTimeout() method can be written without the window prefix. The first

parameter in setTimeout function is an execution part and the second parameter

indicates the number of milliseconds before execution.

å Syntax:

setTimeout(Execution part, miliseconds);

w Example:

<script type=text/javascript>

setTimeout(<alert(8Welcome to ATMIYA University9)=,3000);

</script>

� setInterval();

The setInterval() method repeats a given expression[s] at every specified time-intervals

(in milliseconds). The setInterval() method will continue calling the function until

clearInterval() is called, or the window is closed. The ID value returned by setInterval()

is used as the parameter for the clearInterval() method.

å Syntax:

setInterval(Execution part, miliseconds);

The window.setInterval() method can be written without the window prefix. The first

parameter is the function to be executed. The second parameter indicates the length of

the time-interval between each execution.

Note: 1000 miliseconds = 1 Second
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w Example:

<script type=text/javascript>

setInterval(<alert(8Welcome to ATMIYA University9)=,3000);

</script>

� How to Stop the Execution?

The clearTimeout() or clearInterval() method stops the execution of the function

specified in timer event.

å Syntax:

window.clearTimeout(setInterval VariableName)

window.clearInterval(setInterval VariableName)

The window.clearInterval() method can be written without the window prefix. The

clearInterval() method uses the variable name returned from setInterval() function.

w Example:

<input type=button value=Stop onClick=abc()>

<script>

var x=setInterval("alert('Welcome to ATMIYA University')",3000);

function abc()

{

clearInterval(x);

}

</script>

 Error-Handling in JavaScript

� Try...Catch Statement

The try...catch statement allows you to test a block of code for errors. The try block

contains the code to be run, and the catch block contains the code to be executed if an

error occurs. When users see errors, they often leave the Web page. This will teach you

how to catch and handle JavaScript error messages.

å Syntax:

try

{

Some JS statements

}

catch(variable name)

{

Handle errors message

            } 

When executing JavaScript code, different errors can occur. Errors can be coding errors

made by the programmer, errors due to wrong input, and other unforeseeable things.
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Note that try...catch is written in lowercase letters. Using uppercase letters will

generate a JavaScript error!

w Example:

<script>

try

{

Document.write(<Welcome to ATMIYA Univeristy=);

}

catch(z)

{

alert(z.description);

}

</script>

The example above determines statement into try block generate some error, because

of object 8Document9 is written in capital letter. Try block sent error to the catch()

statement. In catch statement, parameter 8z9 store this error and finally display it in

alert box as a parameter description.

� Throw Statement

Throw statement can be used together with the try...catch statement, to create an

exception for the error. The throw statement allows you to create an exception. If you

use this statement together with the try...catch statement, you can control program

flow and generate accurate error messages.

å Syntax:

throw (exception)

The exception can be a string, integer, Boolean or an object. Note that throw is written

in lowercase letters. Using uppercase letters will generate a JavaScript error.

w Example:

<script>

var x=prompt("Enter a number between 0 and 9.","");

try

{

if(x>9)

{

throw "Err1";

}

else if(x<0)

{

throw "Err2";

}

else if(isNaN(x))

{

throw "Err3";

}
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else

{

alert(<Entered Value is =+x);

}

}

catch(er)

{

switch(z)

{

Case 8Err19:

alert(<Too High Value=);

break;

Case 8Err29:

alert(<Too Low Value=);

break;

Case 8Err39:

alert(<Value is not a number=);

}

}

</script> 

The example above determines the value of a variable called x. If the value of x is higher

than 9, lower than 0, or not a number, we are going to throw an error. The error is then

caught by the catch argument and the proper error message is displayed.
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 Question Bank: (1 Mark Questions)

1) Which property is used in DOM? 3 innerHTML

2) Which method is used to access the set (group) of objects in DOM? 3

getElementsByName()

3) Which event is occur when input element lose the focus? 3 onBlur()

4) Which event is triggered while release the mouse button? 3 onMouseUp()

5) Which event is triggered while release the key from keyboard? 3 onKeyUp()

6) Which event is written only into form element? 3 onSubmit()

7) Stands for : DOM 3 Document Object Model

8) Which event is used to execute statement only once after particular time? 3

setTimeout()

9) Which function is used to stop output of interval function? 3 clearInterval()

10) Which function is used to repeats an expression at specified time. 3 setInterval()

11) Which two statements are used for error handling in JavaScript? 3 try...Catch, throw

12) A throw() statement is used with ___________ statement. 3 try...catch()

13) onSubmit event is written in Submit button controller only. (True/False) 3 False

14) onReset event is written in Form element. (True/False) 3 True

15) onBlur event is triggered while image got blur pixel on web page. (True/False) 3 False

16) innerHTML is a method of Document Object Model. (True/False) 3 False

17) innerHTML is not a property of Timer event. (True/False) 3 True

 Question Bank: (3 Marks Questions)

1) Explain any three mouse events with an example.

Ans.:Mouse events with an example

2) Explain any three keyboard events with an example.

Ans.: Keyboard events with an example

3) What is DOM?

Ans.: DOM Explanation

4) How to stop timer execution? Explain with an example.

Ans.: Explanation and example
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5) What is setInterval?

Ans.: Explanation of setInterval

6) What is setTimeout?

Ans.: Explanation of setTimeout.

 Question Bank: (5 Marks Questions)

1) What is an Event? Describe mouse events with an example.

Ans. What is Event? 3 1 mark

Mouse events with an example 3 4 marks

2) What is an Event? Describe Keyboard events with an example.

Ans. What is Event? 3 1 mark

Keyboard events with an example 3 4 marks

3) What is an Event? Describe onFocus, onError, onReset, onSelect with an example.

Ans. What is Event? 3 1 mark

Events description with an example 3 4 marks

4) What is DOM? Describe its methods with an example.

Ans. What is DOM? 3 2 marks

Description of methods with example3 3 marks

5) What is DOM? Describe its property with an example.

Ans. What is DOM? 3 2 marks

Description of property with example3 3 marks

6) What is Timer event? Describe its functions with an example.

Ans. What is Timer? 3 1 mark

Description of its 2 functions with example3 4 marks

7) Explain setInterval? How to stop the execution of Interval?

Ans. Explanation of setInterval. 3 1 mark

How to stop the execution? With example3 4 marks

8) Explain Error Handling statements with an example.

Ans. Explanation of try...catch() statement with example 3 2 marks

Explanation of throw statement with example 3 3 marks
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 Introduction to Internet

Internet means Inter connected Network. It is a Wide Area Network of over 150

countries, which connects multiple amount of different network. Internet

connects thousands of network like different universities, government premises

and many companies etc.

Internet is a global computer network which provide different types of

information and many more facilities. There are different computers, mobile

phones and other devices are connect with each other using internet. It9s works

using TCP/IP (Transmission Control Protocol/Internet Protocol) to connect with

each other.

All information found on Internet using Web page on web browser. Web browser

is a software which can access and display web page. Web page is nothing more

but is one type of a page, which provides an information. While two or more web

pages connect with each other and make a directories, which is known as Web

Site. To create this type of web page we need to learn its language and it is

known as HTML (Hyper Text Markup Language).

 What is HTML?

HTML is not a programming language but known as markup language. HTML is

used to create or develop web page is called Hyper Text Markup Language. This

language is interpreted by the web browser.

It's important to note that HTML is not a programming language. Technically it is

known as a "markup" language, hence the name Hyper Text Markup Language.

HTML is the language interpreted by a Browser. Web Pages are also called HTML

documents.

HTML contains a collection of case-insensitive tags that starts and ends with

angular brackets (<>). You can create hypertext documents using any text editor

such as Notepad, FrontPage, Dream weaver and the documents are saved with

the extension, .html or .htm.

á HTML enables you to:

Create Hypertext documents that can contain headings, tables, text and

images.

Create hyperlinks that enable you to navigate through pages.

Embed video, sound clips, style sheets and other applications in the

hypertext documents.
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 Using HTML you can create two type of pages.

1) Static

2) Dynamic

(1) Static Page

The contents of a static Web page do not change after it is created. A static Web

page displays the same content each time it is retrieved. The content in a static page

is coded using HTML and can only be changed by editing the HTML. So, you can only

see the content of web page. You cannot make any interaction with static page.

(2) Dynamic Page

The content of web page depends on user input. So interaction with the user is

required to display a web page. A dynamic page can contain animations, graphics

and sound.

 HTML TAGS

HTML tags are usually English words or abbreviation. But they are different from

the regular text because they are placed in small angle brackets. HTML tags are

used to mark-up HTML elements. HTML tags are written into the two symbols 8<9

and 8>9. The surrounding characters are called angle brackets.

HTML tag elements normally come in pairs like <body> and </body>. The first

body tag in a pair is known as starting tag and the second one is the ending tag.

The text between the starting and ending tag is known as element content in

HTML. HTML tags are not case sensitive; <body> means the same as <BODY>.

There are two types of tags in HTML:

 Singular Tag

 Paired Tag

á Singular Tag:
It is also called a standalone tag. A stand-alone tag does not have its

companion tag. For e.g., <HR>, <BR>

á Paired Tag:

The tag is said to be paired if it is along with its companion tag. In paired tag

the first tag is called opening tag and the companion tag is called closing tag.

The ending element always comes after the content of the element.

Here's a quick review of HTML tags: 
 

 

For e.g., <B>ATMIYA University</B>
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 Structure of HTML Documents

á The first tag of an HTML document is always <HTML> and the last tag is always

</HTML>.

á There are two main parts of HTML document.

 Document Head

 Document Body

Example:

<HTML>

<HEAD>

<TITLE>Document Title</TITLE>

</HEAD>

<BODY>

- - - - - - - - - - - - - - - -

Document Contents

- - - - - - - - - - - - - - - -

</BODY>

</HTML>

ä Document Head :

The header section of an HTML document contains information about the

document (such as the title of the document, author, date of creation, software

used to create the document). There should be no text or normal markup in the

header section.

The information placed in this section is essential for inner processing. Within the

document head there is one required header tag - the <TITLE>, </TITLE> field.

á <TITLE> Tag

o You use the <TITLE> tag to set the title of an HTML document.

o The <TITLE> tags are used inside the <HEAD> tags, as the, <TITLE> tag

provides information about the document.

o The title of the web page is normally shown in the title bar of the browser

window.

ä Document Body :

<Body> &. </Body> is used to define document body. The body section contains

the content of the document such as the actual text to display. Whatever

content you want to display on web page are placed between <Body> &.

</Body> Within the document body you can place all tags that related to text,

images, tables, lists are placed in this section. <Body> have various attributes.
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 Basic HTML Tags

1. <b> Tag or <STRONG> Tag

The <b> or <strong> tag displays a boldface type.

It is a paired tag.

Syntax:

<b> Web Scripting Language </b>

<strong> Web Scripting Language </strong>

2. <i> Tag or <Em> tag

The <i> or <Em> tag displays text in italic.

It is a paired tag.

Syntax:

<i> Web Scripting Language </i>

<EM> Web Scripting Language </EM>

3. The <U> or <Ins>Tag

It is used to display a text with underline.

It is a paired tag.

Syntax:

<U>Web Scripting Language</U>

4. <BIG> Tag

Big element shows the content in slightly bigger than normal size text. The <BIG>

tag increases the font size from its current value by 1.

Syntax:

<BIG> Hello </BIG>

5. <SMALL> Tag

Small element shows the content in slightly smaller than normal size text. The

<SAMLL> tag reduces the font size from its current value by 1.

Syntax:

<SMALL>&&. </SMALL>

6. The <SUP> Tag

It is used to display a text as superscript.

It is a paired tag.

Superscript implies that the text is displayed in a text size smaller than the

normal size and is positioned slightly above the normal body text.

Example:

x<sup>3</sup>

7. The <SUB> Tag

It is used to display a text as subscript

It is a paired tag.

Example:

H<SUB>2</SUB>O
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8. The <BLOCKQUOTE> Tag

A web browser inserts space margin from left and right side of the content. It

also inserts margins for the block quote element.

This tag is used to set left and right indents for the margin of text.

It is used for displaying a text as quoted text.

It is a paired tag.

Example:

<body>

<blockquote>

Web page contents.

</blockquote>

</body>

9. The <CENTER> Tag

It is used to set center alignment of any content enclosed between

<center></center> as per screen width.

Content may be text, image, table, list, form etc&.

It is a paired tag.

Example:

<CENTER>Web Scripting Language</CENTER>

10. <STRIKE> or <s> or <Del> tag

It is used to display a text with a strikethrough character.

It is a paired tag.

Example:

<S>Web Scripting Language</S>

<del>Web Scripting Language</del>

11. The <BR> Tag

The <BR> Tag inserts a single line break.

The <BR> tag has no end tag.

When text needs to start from a new line and not continue on the same line,

then <BR> tag should be used.

<BR> tag does not skip one blank line between previous line and new line.

It does not have any attributes.

Example:

<BODY>

Yogidham Gurukul

<BR>

ATMIYA University

<BR>

Rajkot-360 005.

</BODY>
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12. <DIV> tag

This element defines a division or a section of particular content in an HTML

document. It is often used to create a group of one or more elements to format

them with styles.

Example:

<body>

<h1> ATMIYA University </h1>

<p> This is a paragraph. </p>

<div>

This is a header.

<p> This paragraph is displayed in division part.</p>

</div>

</body>

13. The <PRE> Tag

This tag is used to display exactly same output as written in notepad. The pre

element defines preformatted text. The text written into the opening and closing

tag usually displays spaces and line breaks. The <PRE> tag displays the content in

a new line. It is a paired tag.

Example:

<BODY>

<Pre>

# # # # # # # # # # #

# # # # # # #

# # # # # # # # # # # #

# # # # # # #

# # # # # # # # # # # # # # # # #

</PRE>

</BODY>

14. The Comment Tag:

This <!-- -- > tag is used to give a comment to your web page. This is a paired

tag. The comment is used to insert a comment line for user in the source code. A

comment will be ignored by the browser. You can also store program-specific

information inside comments. In this situation comments text will not be visible

for the user, but they are still available to the program.

Example:

<!-- This text is a comment -- >
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Structured Elements

In Hyper Text Markup Language (HTML), structured tags are used to give

structure to a document. For e.g., in a document, we can specify which is a

heading and which part is the body of the document.

These tags are used in the body section of an HTML document. The structured

tags provide visual effects to the content of an HTML document.

1. The <BODY> Tag

The <BODY> tag contains the content of the HTML document. The <BODY> tag is

defined after the <HEAD> tag in an HTML document. So whether text, headings,

textboxes, checkboxes, or any other possible content to be displayed must kept

within the <Body> &. </Body>.

The attributes of the <BODY> tag enables you to use special features for the body

content of an HTML document.

The various attributes of the <BODY> tag are:

â Bgcolor

It can be used to change the background color of a web page. By default the

background color is white. You can set the value for Bgcolor using constant

character or using hexadecimal code.

Example:

<Body Bgcolor==red=>

â Background

It can be used to set an image in the background of an HTML document.

You can set path for background using any one of the following way

á Physical Path

á Relative Path

á Physical Path or Full Path:

You have to specify the full path from the root directory to image file.

Example:

<Body background==c:\images\mountain.jpg=>

á Relative Path:
Whenever the image file exists in current working directory at that time you

do not need to specify full path. You can directly give the image file because

by default Browser searches for file only within current working directory. For

Example:

<Body background==mountain. jpg=>

â Text

Enables you to specify the color of the text in hexadecimal code in an HTML

document. By default the text color is black.

Example:

<Body text==red=>
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â Link

Enables you to set the default color of the links in hexadecimal code and the

color name in an HTML document.

Here, Alink can be used to change the default color of a Hyperlink that is

activated to whatever color is specified with this tag. With the use of this

attribute user can specify the color name or a hexadecimal color code.

Here, Vlink can be used to change the default color of a hyperlink that is really

visited to whatever color is specified with this tag. The user can specify the

color name or an equivalent hexadecimal number.

2. The <P> Tag

The <P> tag is used to start a paragraph from a new line. It is a paired tag. This

tag is also used to insert a line break with an additional space. The ending </P>

tag ensures that after the end of a paragraph some space is left blank.

Syntax:

<P align==LEFT=|=RIGHT=|=CENTER=|=JUSTIFY=>Text</P>

â Align

In <P> element align attribute specifies that the paragraph is aligned horizontally.

The values assigned to the align attribute are:

LEFT: Displays a left aligned paragraph.

RIGHT: Displays a right aligned paragraph.

CENTER: Displays a centrally aligned paragraph. This is the default value for

the align attribute.

JUSTIFY: This value displays a paragraph text as justified alignment.

Example:

<HTML>

<HEAD>

<TITLE>Document Title</TITLE>

</HEAD>

<BODY>

<p align=justify>

- - - - - - - - - - - - - - -

Document9s Paragraph

- - - - - - - - - - - - - - -

</p>

</BODY>

</HTML>

3. The <FONT> Tag

The <FONT> tag enables you to configure the various properties of the text to be

displayed on a Web page such as style, size and color.

You can configure these properties using the following attributes:

Attributes:

â SIZE: Enables you to set the size of the text. You can specify the value of the SIZE

attribute as an integer between 1 and 7. The default size of the font is +3.
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â COLOR: Enables you to set the color of the text. You need to specify the

hexadecimal value of the COLOR attribute to configure the color of the text. The

default value of the COLOR attribute is black.

â FACE: Enables you to set the font style of the text. The default value of the FACE

attribute is Times New Roman.

Example:

<HTML>

<HEAD>

<TITLE>Font</TITLE>

</HEAD>

<BODY>

<FONT SIZE=7 COLOR=Blue FACE=arial>ATMYA University</FONT>

</BODY>

</HTML>

4. The Standard Headings

Heading tags are used to define headings of contents in a document. The Line

tags are used to implement styles on a particular line of text. They separate one

block of text from another.

The standard heading tags, <H1>, <H2>, <H3>, <H4>, <H5>, <H6> are used to

display headings. The <H1> tag is used to display the most dominant heading

whereas <H6> tag is used to display the least dominant heading.

The headings are displayed from a new line in an emphasizing font style in

contrast to the rest of the body content. All the style appears in Boldface and size

of heading depending on level chosen.

These all are the paired tag, so you must have to write both tag start tag and end

tag.

Attribute of Heading Tags:

â Align:

This attribute is used to set alignment of headings. It have following four values.

Left 3 It align the heading in left hand side of the screen.

Right 3 It align the heading in Right hand side of the screen.

Center 3 It align the heading in Center of screen.

Justify 3 It align the heading in left hand side as well as right hand side of the

screen.

<H1 align==LEFT=|=RIGHT=|=CENTER=>&. </H1>

<H2 align==LEFT=|=RIGHT=|=CENTER=>&..</H2>

<H3 align==LEFT=|=RIGHT=|=CENTER=>&..</H3>

<H4 align==LEFT=|=RIGHT=|=CENTER=>&..</H4>

<H5 align==LEFT=|=RIGHT=|=CENTER=>&..</H5>

<H6 align==LEFT=|=RIGHT=|=CENTER=>&..</H6>
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5. The <HR> Tag

This tag is used to put a Horizontal line on the page. It is used to separate various

sections of the document. The <HR> tag does not contain an ending tag.

The syntax of the <HR> tag is:

<HR

color==colorName=

align==CENTER=|=LEFT=|=RIGHT=

size==thickness=

width==width=

noshade

>

In the above syntax, the various attributes of the <HR> tag are:

â Color: This attribute specifies the color of the horizontal line in web page. Value

of this attribute comes in color name or 6 digits hexadecimal color code with <#=

sign.

â Size: Specifies the thickness of a line in pixels. The default value is 2 pixels.

â Width: Specifies the horizontal width of a line. The default value for this attribute

is the width of the Web browser window. The value for the attribute can be

specified in either pixels or as a percentage of the width of the Web browser

window.

â Align: Sets the horizontal alignment of a line. Three values can be assigned to this

attribute, which are:

á CENTER: Displays a center-aligned line. This is the default value for the align

attribute.

á LEFT: Displays a left-aligned line.

á RIGHT: Displays a right-aligned line.

â Noshade: Specifies that no shading effect should be applied to the text included

in the <HR> tag.

Example:

<HTML>

<HEAD>

<TITLE>Horizontal Line</TITLE>

</HEAD>

<BODY>

Text before line

<HR align==LEFT= width==50%= size==8= color==red=>

Text after line

</BODY>

</HTML>
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6. <MARQUEE> Tag

The marquee element creates with scrolling text, similar to a live ticker tape from a

stock brokerage firm. HTML provides the special feature which enables us to display

scrolling and animated text in the web. It is a paired tag element.

Syntax:

<MARQUEE

align="center" || <left= || <right=

behavior==scroll= || <slide= || <alternate=

bgcolor==color=

direction==left= || <right=||=top=||=Bottom=

height==height=

width==width=

HSpace = <=

Vspace ===

Loop=2 >

- - - - ATMIYA University - - - -

</MARQUEE>

â ALIGN:

For vertical alignment of the marquee text.

â Behavior:

It determines how marquee behaves scrolling text like a ticker tape, flying text in

or having it move from side to side.

â Bgcolor:

To set the background color of the marquee.

â Direction:

To set the direction used with behavior attribute.

â Height & width:

To set the vertical & horizontal size of the marquee.

â Hspace, Vspace :

It sets the horizontal space around the marquee and vertical space around the

marquee.

â Scrolldelay :

This is used to specify the speed of text in a marquee moves. You have to type

the delay, in milliseconds before the marquee text begins to move. Whether

value is given in numeric value. Possible values are Delay or amount.

â Scrollamount :

This is used to specify the amount of pixel in a marquee9s moves. You have to

type the value in amount of pixel.
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â Loop :

With the use of Loop attribute defines how many times the marquee will move.

The default is INFINITE, which means loops endlessly. Also one of the problems

with loop is that content disappears after the last loop. To overcome these

problem use Behavior=Slide.

7. <A> Anchor Tag or Hyperlink (Create a link with other pages)

A hyper link connect to a document (or a resource) with content on a web page.

Hyperlinks can point to any resource on the web: an HTML page, an Image, a

sound file, a movie etc. A link in HTML documents can be basically considered as

a reference to other resource. This reference establish a link between resource

file and web page9s content.

 There are three different kinds of links:
1) Internal Link: Links to anchors on the current page.

(href==#anchorname=)

2) External or Local: Links to other pages within your domain.

(href==D:/image/filename.jpg=)

3) Global Link: Links to other domains outside of your site.

(href==http://www.google.com=)

 How to make a LINK?

The tag used to create links are the <A>&</A>. Everything between these

two tags will work as a hyperlink. You can navigate between different HTML

documents by clicking the hyperlinks. A hypertext link can navigate web

pages and open other files also. A hypertext link can contain text and

graphics. The value of the HREF attribute of anchor element must be a URL

address. When the user clicks any content between <A HREF> and </A> tags,

the link is activated.

Syntax:

<a

HREF==location=

TARGET==windowName=> &.

</a>

 Attributes of Anchor tag are:
â HREF==Path Name or Location=

Specifies a destination URL for the link. With the use of HREF (Hyperlink

Reference), provide the URL address of particular document file. This address

could be either an absoulate or relative address.
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Example of an absolute URL is:-

HREF==http://atmiyauniversity.edu/index.html=

Example of a relative URL is:-

HREF==d:/Atmiya/xyz.html=

TARGET==window9s Name=

_blank = opens the linked file in new tab or a new browser window.

_self = This default value opens the linked file in the same frame as it was clicked.

_parent = This value opens the linked document in the parent frame.

_ top = with the use of this value opens the linked document in the full body of the

window.

� Example:

<html>

<body>

<a href==PathName= target==WindowName=>Text</a>

</body>

</html>

� Using Image as Hyperlink

In HTML document Images can also work as Hyperlinks. To create hyperlink

image, need to write the <IMG> tag between the opening and closing part of

the anchor tag.

<A href=<atmiya.htm=>

<IMG src==vsc.jpg=>

</A>

� Creating a BOOKMARK

The anchor also enables you to navigate within the current HTML document

known as Bookmark. A Href attribute of the <A> tag is used to create

bookmark.

The syntax is:

# anchor-name

In above syntax, the # symbol specifies that the path given, represents a link

within the same document. The anchor-name represents the name of the

destination anchor tag.

For e.g., you need to create a web page, bookmark.htm, which contains

bookmarks.
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á The coding of the Bookmarking is:

<body>

<a href=#bookmark1>CLICK HERE TO SCROLL DOWN TO BOOKMARK1</a>

<P>

Paragraph text Paragraph text Paragraph

text Paragraph text Paragraph text

Paragraph text Paragraph text Paragraph

text Paragraph text Paragraph text

Paragraph text Paragraph text Paragraph

text Paragraph text Paragraph text

Paragraph text Paragraph text Paragraph

text Paragraph text Paragraph text

Paragraph text Paragraph text Paragraph

text Paragraph text Paragraph text

Paragraph text Paragraph text Paragraph

text Paragraph text Paragraph text

</P>

<a name=bookmark1>BOOKMARK1</a>

</body>

8. <link> Tag

Use the <link> tag to link external files such as style sheets into your document. The

<link> tag defines the relationship between a document and an external resource.

The <link> tag is most used to link to style sheets. This tag is used in <head> section.

� Syntax:
<link rel==stylesheet= href==url= type==text/css=>

� Attributes:
â REL = =filetype=

o Specifies the kind of file to be linked.

o For an external style sheet, the value is <stylesheet=.

â TYPE = =type=

o Specifies more information about the particular type of file to be

linked to, if that information is needed.

o For style sheets the value can be <text/css= for cascading style sheets,

or <text/javascript= for JavaScript style sheets.

â HREF = =location=

Specifies a destination URL for the link.



18BCACC203 / 18BITCC203 |Core 5:Web Scripting Languages

15ATMIYAUNIVERSITY

Example:

<head>

<link rel="stylesheet" type="text/css" href="styles.css" >

</head>

<body>

<h1> ATMIYA University </h1>

<p> I am formatted with a linked style sheet& </p>

</body>

9. CREATING LIST

A list represents a series of words one after another.

Lists are used when the data are to be mentioned in form list of items.

There are three types of list,

1. Ordered list

2. Unordered list

3. Definition list

1. ORDERED LIST <OL>

An ordered list can be represented by <OL> tag. List having the numbered

items are known as ordered list. These lists have list items that have a natural

number. The <LI> tag is nested inside the <OL> tag to represent every single

element of an ordered list. <LI>&</LI> must be placed between <OL>&</OL>.

It has two attributes.

<OL Type==a=|=A=|=i=|=I=|=1= Start=value >

...

</OL>

Type attribute is used to set numbering format. The values may be one of the

following:

a : Displays a series of lowercase letters.

A: Displays a series of uppercase letters.

i: Displays a series of lowercase Roman numerals.

I: Displays a series of uppercase Roman numerals.

1: Displays a series of numbers.

Start attribute is used to set starting position of the sequence. The values of

this attribute are type of numeric.

2. UNORDERED LIST <UL>

These lists are also called bulleted list. These lists have list of items that do not

have a number. This list is start with <UL> and end with </UL> tag. The <LI>

tags are nested inside the <LI> tags to represent every single element of an

unordered list.

<LI>&</LI> must be placed between <UL>&</UL> tag. It has one attribute.

<UL Type==Circle=|=Square=|=Disc=> & </UL>
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The Type attributes is used to set type of Bullets. The values are:

Circle 3 Represents a circular non-colored bullet.

Disc 3 Represents a solid bullet.

Square 3 Represents a square bullet.

3. DEFINITION LIST <DL>

The definition list is represented by the <DL> tag. The <DL> tag is used to

represent the definition of terms. It is a paired tag.

<DT> and <DD> tags are nested inside the <DL> tag to represent the term and

the definition of the term respectively. You can say that definition list consists

of main two parts.

Definition Term.

o You can define definition term using <DT> tag.

o It is a paired tag.

Definition Data

o You can define any definition description using <DD> tag.

o It is a paired tag.

� LIST ITEMS - <LI> tag

The <LI> tag is used to represent elements of both, the ordered and the

unordered lists.

The <LI> tags are nested inside the <OL> and the <UL> tags.

<LI> tag does not need any ending tag.

Other HTML tags such as the <p> tag, can be nested inside the <LI> tag.

Syntax:

<LI

Type = <DISC=|=CIRCLE=|=SQUARE=|=A=|=a=|=i=|=I=|=1=

Value==number=

>

� IMAGE HANDLING IN HTML

Images used in HTML documents are classified into two classes:

Inline images and External images.

Inline images are displayed on a web page with the text and links and are

loaded automatically when a HTML document is viewed on web browser.

External images are not displayed directly. They are stored separately from

the HTML document and are loaded only when requested.

HTML allows placing of static or animated images in HTML page.

Commonly used format for images are PNG (portable N/w Graphics), GIF

(Graphical Interchange Format), and JPEG (joint Photographic Experts Group)

10. <img>Tag

The <img> tag specifies an image to be displayed in an HTML document. An

image can be a plain image that simply appears on the page. The <img> tag

does not require a closing tag.
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Syntax:

<img

Src = <location=

Height = <tall=

Width = <wide=

Alt = <alternative Text=

Align = <alignment=

Border = <borderwidth=

Hspace= <horizmargin=

Vspace= <Vertimargin=

Usemap= <#mapname=

>

â SRC

The src attribute is required for image location.

Specifies the URL of the image to be displayed in the document.

â Alt

Specifies text to be displayed if the browser does not support the <img>

tag or if the use has superior image loading browser.

â Align

Left align as image with the left margin.

Right aligns as image with the right margin.

Top aligns the top of an image with the top of the tallest item in the

current item.

Middle aligns the middle of an image with the baseline of the item in the

current item.

Bottom aligns as image with the bottom margin. Same as baseline.

â Border

Specifies the width in pixels of a border around the image.

The value must be an integer and pixel.

â Height

Specifies the height of the image either in pixels or as a percentage of the

height of the window block HTML that contains the image.

It9s indicate a number of pixels; specify the value as an integer.

â Width

Specifies the weight of the image either in pixels or as a percentage of the

weight of the window block HTML that contains the image.

It9s indicate a number of pixels; specify the value as an integer.

â Hspace

Specifies the margins in pixels between the surrounding text and the right

and left edges of an images.
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â Vspace

Specifies the margins in pixels between the surrounding text and the top

and bottom edges of an images.

â Ismap

To find out the coordinates pixels of an image ismap is used in <img>

element.

â Usemap

Represents an image map and specifies which Map tag is used to define

the mapping for this image. It is associated with a MAP element9s name

attribute; and creates a relationship between the image and the MAP.

Example:

<html>

<body>

<img src="Atmiya.gif" alt="Yogidham Gurukul" width="32"

height="32">

</body>

</html>

� Creating Image Map

An image map refers to an image that is divided into different areas and each area

links to a different HTML document. Thus image maps provide more functionality to

hyper linked images.

You can click at a specific place within an image, to access the HTML document

associated with that area.

Image maps can be created and applied to an image so specific portions of the image

can be linked to a different file/image.

1. <MAP> Tag

The <MAP> tag contains information about the active area in an image map. The

<MAP> tag contains one or more <AREA> tags. Each <AREA> tag describes a different

area in the image and specifies the URL to which it connects.

Syntax:

<map name==mapName=>

&&

</map>

â Name==mapName=

o Specifies the name of the map.

o The NAME attribute is required.

o Use this name preceded by # as the value of the USEMAP attribute of

the <IMG> tag for the image map.
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The <MAP> tag is used to define a client-side image map. An image map is an

image with clickable areas. The Map element contains a number of area

elements that defines the clickable areas in the image map.

Here the <AREA> tag defines a section of an image map. An image map can

contain multiple sections where every section is associated with a different

HTML document.

2. <AREA> Tag

The <AREA> tag describes an individual area in an image map.

The <AREA> tag must be used inside a <MAP> tag.

Syntax:

<AREA

Shape==shape=

Coords==coords=

Href==location=

Target==windowname=

Nohref

>

â Shape

Specifies the shape of the map.

Each shape has its own form of the COORDS attribute.

CIRCLE specifies a circle.

RECT specifies a rect.

Href==location=

Specifies the URL to invoke when a user clicks the area.

â Coords

Specifies the shape of the map.

The cords attribute is required.

Codes for circle are (center-x,center-y, radius)

Codes for RECT are (Left-Top and Right-bottom)

Codes for Poly are (x1,y1,x2,y2,&..)

â TARGET==frameName=

Discussed previous in <A> element.

â Nohref: Specifies that the area has no links.

Example:

<body>

<img src="Atmiya.jpg" alt="Planets" usemap="#planetmap">

<map name="planetmap">

<area shape="rect" coords="5,7,27,36" href="sun.htm">

<area shape="circle" coords="90,58,9" href="moon.htm">

</map>

</body>
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11. CREATING TABLES

� Table Tag
Tables allow you to arrange items in a Grid pattern. It provides an organized and

systematic display of data. So table is combination of Rows and Columns. Any

table is made up of header, row, column and cells. Here <TABLE> tag is used to

create a table.

Syntax:

<TABLE

Align==Left|Right|Center=

Height==height= Width==width=

Border==value= bordercolor==colorName=

Cellpadding==value= Cellspacing==value=

Bgcolor==color=

Hspace==horizmargin= Vspace==vertmargin=

>

&

</TABLE>

â Align: Specifies the Horizontal alignment of a table. The values are

Left|Center|Right.

â Height: Specifies the height of a table. The value for the height attribute can be

specified either in terms of number of pixels or as a percentage of the height of

the web browser window.

â Width: Specifies the width of a table. The value for the width attribute can be

specified either in terms of number of pixels or as a percentage of the width of

the web browser window.

â Border: Specifies the thickness of a table border in pixels. By default, tables are

displayed without borders. So its default value is 0.

â Bordercolor: Specifies the color of a table border in color name or a hexadecimal

color code.

â Cellpadding: Specifies the space between the border and the content of the cell

in pixels. The default value for this attribute is 1. Any text in the cells does not

appear to be sticking to the border.

â CellSpacing: Specifies the space between the cells of a table in pixels or

percentage. The default value for this attribute is 2.
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â Bgcolor: Specifies the background color of a table. It can be specified either using

color names, or using rrggbb hexa triplet. Default value is <white=. It can be used

with all table tags.

â Background: Specifies the background picture of a table. We can specify an image

to set background of HMTL page or table.

â Hspace: Specifies the space between the left and right edges of a table and the

rest of the text on the page in pixels.

â Vspace: Specifies the space between top and bottom edges of a table and the

rest of the text on the page in pixels.

� <CAPTION> Tag
The <caption> tag is used to define the caption of a table. The <caption> tag is

used inside the <TABLE> tag.

Syntax:

<caption align==center=> A T M I Y A U n i v e r s i t y </caption>

The align attribute specifies the position of the caption in table. The values that

can be assigned to the align values are top or bottom.

� <TR> tag
The <TR> tag defines rows for a table. The <TR> tag is used inside the <TABLE>

tag. Any special formatting like boldface or italics is done including appropriate

formatting tags inside <tr>&</tr>

Syntax:

<TR Bgcolor==color= Align==left|right|center=

Valign==top|bottom|middle|baseline=>

&

</TR>

â Bgcolor: The Bgcolor attribute sets the color of the background for the row.

â Align: The align attribute specifies the horizontal alignment of the table. The

values that can be assigned to the align attribute are:

Left: Creates a left aligned table. This is the default value.

Right: Creates a right aligned table.

Center: Creates a centrally aligned table.
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â Valign: The Valign attribute specifies the vertical alignment of the text within a

cell. The values that can be assigned to the valign attribute are:

Bottom: Displays the text at the bottom of the cell.

Middle: Displays the text at the center of the cell. This is the default value for

the valign attribute.

Top: Displays the text at the top of the cell.

� <TD> tag
The <TD> is used to specify the text in a cell of a table. The <TD> tag is used

between the opening and closing <TR> tag. The content in a TH element is

displayed BOLD and CENTERED. While the content in a TD element is look like

REGULAR and LEFT-ALIGNED.

Syntax:

<TD

Align==Center|Left|Right=

Valign==Bottom|Middle|Top=

Bgcolor==color=

Colspan==value=

Rowspan==value=

Width==pixelwidth=

Height==pixelheight=

Nowrap

>

&

</TD>

Attributes:

â Colspan:

This attribute is used to merge more than columns cell into single cell for a single

row. This attributes is useful when one row of the table needs to be certain

number of columns wide. It is used with <TD> and <TR> tag. This attribute can be

set by giving a numeric value.

â Rowspan:

This attribute is used to merge more than rows cell into single cell for a single

column. This attribute is used when one column of the table needs to be certain

number of row wide. It is used with <TD> and <TR> tag. This attribute can be set

by giving a numeric value.

â Nowrap:

Specifies that the lines in a cell cannot be broken into the new lines.
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� <TH> tag
In HTML document the heading contents for a table are specified with the <TH>

element. The content of a table header is automatically appeared in centered

and in bold text. TH element is a paired tag.

Syntax:

<TH

Align==Center|Left|Right=

Valign==Bottom|Middle|Top=

Bgcolor==color=

Colspan==value=

Rowspan==value=

Width==pixelwidth=

Height==pixelheight=

Nowrap

>

&

</TH>

 HTML Character Entities:

Some characters like the <, >, & etc. characters, have a special meaning in HTML

coding, and therefore it convert into markup language. So that to use this types

of character compulsory used its character entity. To display a greater than or

less than sign into web document, we have to use its character entity name or

code.

Character Entities:

A sign like less than or greater than defines as an HTML element tag. When we

use this sign, the browser convert as tag. To display this type of actual character

sign we must writes its entities name or code in the HTML source.

A character entity has three parts:

(1) Starting with an ampersand sign (&)

(2) An entity name or a <#= sign

(3) An entity number, and finally a semicolon (;).
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Ex.: To display a greater than (>) sign into web document, must write&

&gt; or &#62;

The character entities are case sensitive, so that it9s written only in lowercase.

Character entities name is easier to remember instead of its code but all the

newest entity names are not support in the newest browser. At that time entity

numbers is mostly prefer in almost all browsers.

The most common Character Entities:

Result Description Entity Name Entity Number

Non breaking &nbsp; &#160;

< Less than &lt; &#60;

> Greater than &gt; &#62;

& Ampersand &amp; &#38;

< Quotation mark &quot; &#34;

8 Apostrophe &apos; (does not work In IE) &#39;

Some other commonly used Character Entities:

Result Description Entity Name Entity Number

> Cent &cent; &#162;

£ Pound &pound; &#163;

" Yen &yen; &#165;

¬ Euro &euro; &#8364;

ß Section &sect; &#167;

© Copyright &copy; &#169;

Æ Registered Trademark &reg; &#174;

x Multiplication &times; &#215;

Þ Division &divide; &#247;
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 Question Bank: (1 Mark Questions)

1) What is the full form of HTML? 3 Hyper Text Mark-up Language.

2) Which attribute is used to change the default font color using Body tag? 3 Text

3) Which font size is default in HTML document? 3 3

4) What is the range of font size in HTML document? 3 1 to 7

5) Which attribute is used to change font style in Font element? 3 Face

6) How many attributes are available in <HR> element? 3 5

7) How many values are available in behavior attributes of Marquee tag? 3 3

8) Which value is default of behavior attribute in Marquee element? 3 Scroll

9) How many values are available in direction attributes of Marquee tag? 3 4

10) Which attribute is used to scroll marquee text at left to right side? 3 Direction

11) Which attribute is used to specify the speed of text move in marquee? 3

Scrolldelay

12) Which type of link is used to connect the link with current page9s content? 3

Internal link

13) Internal link is known as _____________ in HTML document. 3 Bookmark

14) Which attributes are used in <Link> element in HTML? 3 Rel, Type, Href

15) Which attribute is common in <OL> and <UL> element in HTML? 3 Type

16) Which elements are used to define Definition List in HTML? - <DL>, <DT>, <DD>

17) Which values are used in type attribute of <UL> element? 3 Disc, Circle, Square

18) Which attribute is compulsory in <Img> tag? 3 SRC

19) Which 2 elements are used to create image map in HTML? 3 <MAP> and <AREA>

20) Which attribute is used to specify the coordinates of image in Image Map? 3

Coords

21) Which element is used to give a title in HTML Table? 3 Caption

22) How many values are used in align attribute of <Caption> tag? 3 2

23) Which attribute is used to give a space between two cells of HTML table? 3

Cellspacing

24) Which attribute is used to set the content at top, bottom or middle in HTML cell?

3 Valign

25) Which Character Entity name is used to display Registered Trademark in HTML

document? 3 &reg;
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True/False

26) There are only two values (Left & Right) are available in image alignment.

(True/False) 3 True

27) We can9t set the justify alignment in <H1> to <H6> element. (True/False) 3 False

28) Height attribute is used to specify the thickness of <HR> element in HTML.

(True/False) 3 False

29) Nohref is the attribute of <Area> element. (True/False) 3 True

30) <&and;= entity name is used to display <&= character entity. (True/False) 3 False

31) Make the pair of element and attribute.

 (A) Elements (B) Attributes 

1 
 

 <HR> Alt 

2 
 

<Table> Href 

3 <IMG> Noshade 

4 
 

<Link> Link 

5 <Body> BorderColor 

 Question Bank: (5 Marks Questions)

1) Introduced Internet with HTML. (Page No.1)

Ans. What is Internet? 3 1 mark

HTML Introduction 3 2 marks

2 types of HTML page 3 2 marks

2) What is HTML? Describe types of web-page and types of tag. (Page No.1)

Ans. What is HTML? 3 1 mark

Types of Web-page. 3 2 marks

Types of Tag. 3 2 marks

3) Explain Structure of HTML Documents. (Page No.3)

Ans. HTML Structure 3 1 marks

Head Section 3 2 marks

Body Section 3 2 marks

4) Describe the basic HTML tag with detail. (Page No.4)

Ans. There are 14 basic html tags are available.

5) Describe the Body element with its attributes. (Page No.7)

Ans. About Body element 3 1 mark

Attributes of body elements 3 4 marks
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6) Explain <P> tag, heading tag and <font> element with its attributes and an example.

(Page No.8)

Ans. <P>, <H1> to <H6> and <Font> - Introduction 3 1 mark

Attributes of above elements. 3 4 marks

7) Describe the HR element with various attributes in detail. (Page No.10)

Ans. HR Description 3 1 mark

Elements of HR element 3 4 marks

8) Explain Marquee element with its attributes. (Page No.11)

Ans. Marquee explanation 3 1 mark

Its attributes 3 4 marks

9) What is Hyperlink? Describe Anchor tag with its various attributes. (Page No.12)

Ans. What is Hyperlink? 3 1 marks

Different types of link 3 1 mark

Hyperlink in Image 3 1 mark

Attributes of Anchor tag 3 2 marks

10) What is Bookmark? Describe internal link with an example. (Page No.13)

Ans. What is Bookmark? 3 1 mark

Explanation of Internal link 3 3 marks

Example of Internal link 3 1 marks

11) Explain the elements and attributes for List. (Page No.15)

Ans. What is list? 3 1 mark

Types of List with elements and attributes 3 4 marks

12) Explain Image handling. (Page No.16)

Ans. Explanation about Image element 3 1 mark

Image attributes 3 4 marks

13) What is Image map? Explain related elements and attributes with an example. (Page

No.18)

Ans. What is Image map? Explanation 3 1 mark

Explanation about elements and its attributes used in Image map 3 4 marks

14) Describe all elements and its attributes related to table tag. (Page No.20)

Ans. Explanation about Table element 3 1 mark

All elements and its attributes related to table 3 4 marks

15) Explain character entities in detail. (Page No.23)

Ans. What is character entities? Explanation 3 3 marks

List of character entities with entities name and entities code. 3 2 marks
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 What is Form?

á The <form> is a block-level element that9s defines an interactive part of a webpage.

HTML Forms are required, when we need to collect some data from the site visitor.

For example, if you need to collection of information data during user registration

such as name, email address, credit card, etc., at that time form is required.

á A form will take input from the site visitor and then will post it to a back-end

application such as CGI, ASP Script or PHP script etc.

á There are various form elements are available like Textbox, Multiline textbox, pull-

down menu, checkbox, radio button, buttons et.

 <FORM>:

á The <form> tag creates an HTML form. The form can contain interface elements such

as text fields, buttons, checkboxes, radio button, and selection lists that let users

enter text and make choices.

á All elements in the form must be defined between the <form> and </form> tags.

á Syntax:
<form

Action==url=

Method==methodname=

Name==formname=>

&&

</form>

� Attributes:

á Action:

Action attribute is required to specify the URL address, where to store or submit the

data information of concerned forms.
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á Method:

Method attribute is specify that how to information is sent to the specified URL

address.

á GET(the default) appends the input information to the URL which on most

receiving systems becomes the value of environment variable QUERY_STRING.

á POST value specify types of method which sends the sensitive information like

password to particular URL address. Value with POST request is not remember the

data information in browser history.

á Name

Specifies the name of the form. The name is not displayed on the form. Scripting

language can use the Name attribute to different forms if there are multiple forms

on a page.

 <INPUT> Element:

With the use of Input element form will receive the information data which are given

by the user9s input. The TYPE attribute determines to specific sort of form element to

be created. The <input> element displays form element in several ways, depending

on values of the type attribute.

á TYPE Attribute

A Type attribute is determine the various types of form controls.

1. Text

A value <text= is used to define a one-line text input field into HTML form. <Text=

is a default value of type attribute.

Ex.:

Name : <input type==text=>

Name:

2. Password

A value <password= is used to define hidden (unreadable) text field into HTML

form of web page. The characters in a password field are not readable and

shown as asterisks or circles symbol.

Ex.:

Password : <input type==password=>

Password :

3. Radio

A value <radio= defines a radio button. Which let a user to select only one option

from limited options of choice.

ATMIYA University

* * * * * * 
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á Checked

A checked attribute is used to set the control checked by default in HTML form.

Its use only with checkbox or radio button.

Ex.:

Gender:<input type==radio= checked>Male <input type==radio=>Female

Output:

Gender: Male Female

4. Checkbox

- A value <checkbox= defines a checkbox in form. Checkboxes let a user to select

zero or more options of a limited number of choices.

Ex.:

Hobbies: <input type==checkbox= checked>Reading

<input type==checkbox=> Music

<input type==checkbox=> Chess

Output:

Hobbies : Reading Music Chess

5. File

A value <file= is used to define a file-select field with a "Browse" button for file

uploads.

Ex.:

Upload your file here:<input type==file=>

Output:

Upload your file here:

á Multiple(Attribute)

This attribute is a Boolean attribute. It define that the user is allowed to select

more than one file. This attribute works with file input type. To select multiple files,

hold down the CTRL or SHIFT key while selecting.

6. Submit

A value <submit= with type attribute defines a button for submitting form9s data to a

form-handler data file.

Ex.: <input type==submit=>

7. Reset

A value reset defines a button named with Reset, which will reset all the

information as default form9s value.

Ex.: <input type==reset=>

D:\Atmiya_University\file.jpg Browse 

Submit Query 

Reset 
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8. Button

A value <button= is used to define a button in HTML form.

Ex.: <input type==button= value== Ok =>

9. Color

A color value is used to provide a color picker interface element in web page. If

you don't specify a value, the default is #000000, which is black.

Ex.: Select Color: <input type=color>

Output:

10. Date

A date value is used to define a date picker interface. The resulting value includes

the year, month, and day.

Ex.: Enter Date: <input type=date>

Output:

11. Time

This Value allows the user to select a time from time controller from web page.

Ex.: Enter Time: <input type=time>

Output:

12. Email

A value email is used for input fields that should contain an e-mail address.

Depending on browser support, the e-mail address can be automatically

validated when submitted.

Ex.: Enter E-mail: <input type=email>

Output:

13. Number

A value number provides a numeric input field in web page.

Ex.: <input type=number>

Output:

Ok 
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14. Range

A value range defines a control for entering a number using a slider control.

Default range is 0 to 100.

Ex.: 0 <input type=range> 100

Output:

á Name Attribute

The name attribute specifies the name of the input element. The name attribute is

used to give a name to the control which is sent to the server to be recognized and

get the value. The name is not displayed on the form.

á Size Attribute

Specifies the length of the input length field, in characters. The value should be an

integer. This is also used with text or password type filed.

á Value Attribute

A Value attribute is used to provide an initial value inside the control in HTML form.

á Placeholder Attribute

This attribute defines a short hint that describes the expected value of an input field

from user. The short hint is displayed in the input field before the user enters a

value. The placeholder attribute works with a value like text, email, password and

textarea element etc.

ã Restricted Attributes in Input element:

á Maxlength Attribute

This attribute is used to specify the maximum number of characters a text box can

accept. This is used with text box or password box controller.

á Required Attribute

Required attribute specifies that an input field must be filled out before submitting

the form9s data. It is works with input types like text, password, email, date, time,

number, checkbox, radio and file.

á Min Attribute

The min attribute determine the minimum value into particular input field.

á Max Attribute

The max attribute determine the maximum value into particular input field.
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á Readonly Attribute

The read only field cannot be modified by user. User can select, highlight and copy

it9s data. The readonly attribute specifies that the input field cannot be changed.

User can read only. It is work with Input and textarea element.

á Disabled Attribute

The disabled attribute specifies that the input field is disabled. A disabled field is

unusable and un-clickable, and its value will not be sent when submitting the form.

 <Button> Element:

The <button> tag is used to create clickable buttons on the web page. The difference

between these elements and buttons created with the <input> tag is that you can

place the content (images or text) inside the <button>.

The <button> tag comes in pairs, the content is written between the opening and

the closing tags. When <button> element is usedinto the form, it works as the

submit button. You can also use it as reset button. While use it outside the form, you

can call JavaScript function on it.

Ex.: <button>Ok</button>

<button><img src==xyz.jpg=></button>

 <TEXTAREA> Element:

The <TEXTAREA> is paired tag element. It defines a multiline input field on an HTML

form. A text area field lets the user enter words, phrases or numbers.

á Syntax:
<TEXTAREA

Cols==columns=

Rows==rows=

Name==name=>

&&

</TEXTAREA>

� Attributes:

á Cols

Defines the width the text area can accommodate without scrolling.

á Rows

Defines the number of line text area can accommodate without scrolling.

á Name

This attribute specifies the name of the text area element.
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<SELECT> Element:

The <select> element is applied to create a pull down (drop-down list) menu. The

<SELECT> tag defines a selection list on an HTML form. The <SELECT> tag should be

used between <FORM> tags. The <option> tags inside the <select> element define

the available options in the list.

á Syntax:
<SELECT

Name==selectName=

Size==listlength=>

&&

</SELECT>

� Attributes:

á Name

This attribute specifies the name of the select element.

á Size

This one specifies the number of option visible when the form is displayed.

á Multiple

With the use of this attributes we can select multiple option from given list.

 <OPTION> Element:

The <OPTION> tag define an option in a selection list. We can use the <OPTION>tag

inside a <SELECT> tag.

á Syntax:
<OPTION

Value==optionvalue=

Selected

>

&.

</OPTION>

� Attributes:

á Value

It9s define to specify a value that is returned to the server when the option is

selected and form is submitted.

á Selected

This attribute is used to specify that the option is selected by default.

á Disabled

With the use of disabled attribute user did not able to select specified option using

mouse or keyboard event.
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á Example:

<form>

<select name="fruit">

<option>Apple</option>

<option>Banana</option>

<option>Mango</option>

<option>Orange</option>

</select>

</form>

 <FRAMESET>

The <FRAMESET> tag defines a set of frames that appear in a web browser window.

The <FRAMESET> tag contains one or more <FRAME> tags that each describes a

frame. An HTML document that contains a <FRAMESET> tag cannot contain a

<BODY> tag.

á Syntax:
<frameset>

Cols = <column size in %=

Rows = <row size in %=

Border = <size in pixel=

Bordercolor==color name=

Frameborder==Yes/No=

</frameset>

NOTE: You must supply at least one of the cols or rows attributes.

� Attributes:

á Cols

á Cols attribute specifies a comma-separated list of values giving the width of each

frame in the frameset.

á It specifies how many columns are contained the frames into the frameset.

á Cols attribute specify the width of each column in one of the four ways 3

1. Absolute values in pixels.

For example, to create two vertical frames, we can use like cols = "300, 500".

2. A percentage of the browser window.

For example, to create three vertical frames, use cols = "10%, 80%, 10%".

3. Using a wildcard symbol.

For example, to create three vertical frames, use cols = "10%, *, 10%". In this

case wildcard takes remain part of the window.

4. As relative width of the browser window.

For example, to create three vertical frames, use cols = "3*, 2*, 1*".



Ch. 2|Introduction of Form & Frame

36 DDeeppaarrttmmeenntt ooff CCSS && IITT

á Rows

This attribute specifies a comma-separated list of values, which display height of

each frame on the screen. Row size could be same as cols size. If one of the values is

missing, the browser did not display last frame of the list.

á Border

This attribute specifies the size of the border thickness of each frame in pixels. For

example, border = "5". A value of zero means no border.

á Bordercolor

This one is used to specify the color of a frame9s borders.

á Frameborder

With the use of this attribute browser specifies whether border should be displayed

between frames or not. This attribute have value either 1 (yes) or 0 (no). For

example frameborder = "0" specifies no border.

 <FRAME>:

The <FRAME> tag creates a frame, which is an individual independently scrollable

region of a web browser. The <FRAME> tag must be used within a <FRAMESET>

tag. Each frame has distinct URL that determines the content displayed by the

frame.

á Syntax:

<frame

SRC==URL=

frameborder=Yes

bordercolor=red

scrolling=no

name=frmName

noresize

>

With the use of frames, you can display more than one web documents in to one

browser window. Frames are the sub windows of a web browser window and each

frame can display one HTML document.

For e.g., in a web browser window, one frame can display a static banner, second

frame can display a navigation menu and third frame can display an HTML document

based on the selected menu from the second frame.

� Attributes:

á Bordercolor

This attribute is used to specify the color of a frame9s borders.
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á Frameborder

With the use of this attribute browser specifies whether border should be displayed

between frames or not. This attribute have value either 1 (yes) or 0 (no). For

example frameborder = "0" specifies no border.

á Noresize:

All border of the frames can resize by clicking and dragging on the borders of a

frameset. With the use of noresize attribute a user did not able to resize the frame9s

height or width. For example noresize = "noresize".

á SRC==URL=

á This attribute is used to specify the URL address of the file, which should be

loaded in the particular frame. Its value can be any URL.

á For example, SRC = "D:/html/Atmiya.html" will load an HTML file available in html

directory.

á Example:

<html>

<frameset>

<frame src==Atmiya.html=>

</frameset>

</html>

 HTML Multimedia

Multimedia comes in many different formats. It can be almost Images, music,

sound, videos, records, films, animations, and many more, which u can see or

listen. Web page contain many types of multimedia contents like audio or video.

This types of elements are stored in media files.

 HTML Plug-in

HTML Plug-in allows the extra functionality to the web browser. HTML Plug-ins

are computer programs which extend more functionality of a web browser. Plug-

ins can be used for many purposes: display maps, scan for viruses, verify your

bank id, etc.

Plug-ins can be added to web pages with the <object> tag or the <embed> tag.

� <Object>

The <object> tag defines an embedded object within an HTML document. This

element is used to include different types of media files into HTML document

such as images, videos, audio, Java applets, ActiveX controls, PDF document, Flash

animations etc.

� <Embed>

The <embed> element can be used to embed external application, typically

multimedia content like audio or video into an HTML document.

á Example: <object width="400" height="400">

<embed src="Atmiya.pdf">

<embed src="Atmiya.swf">

</object>
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� HTML Audio

The <audio> element is used to embed audio content in an HTML document without

requiring any additional plug-in like Flash player.

á Example:

<audio controls autoplay>

<source src="Atmiya.mp3">

</audio>

� Attributes:

á SRC:

Specifies the location of the audio file. Alternatively, you can use the preferred

<source> tag as it allows for multiple options.

á Autoplay:

This Boolean attribute specifies that the audio will automatically start playing as

soon as it can do so without stopping to finish loading the data.

á Controls:

If specified, the browsers will display controls to allow the user to control audio

playback, such as play/pause, volume, etc.

á Loop:

This Boolean attribute specifies that the audio will automatically start over again,

upon reaching the end.

á Muted:

This Boolean attribute specifies whether the audio will be initially silenced. The

default value is false, meaning that the audio will be played.

� HTML Video

The <Video> element is used to create video content in to web page document

without any type of additional plug-in. There are three types of formats are

supported in video element, like mp4, ogg and webM.

á Example:

<video controls autoplay>

<source src="Atmiya.mp4" type="video/mp4">

</video>

� Attributes:

á SRC:

This attribute is used to specify the location of the video file. The sub tag <source> is

preferred to allow the multiple file option.

á Height:

This attribute is used to specify the displayed height area of the video.
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á Width:

This attribute is used to specify the displayed width area of the video.

á Autoplay:

This Boolean attribute is used to play the video automatically as soon as possible.

á Controls:

This attribute is used to display the video controls and allow to the user to use it like

play, pause, stop, volume etc.

á Loop:

This attribute is used to specify that the specified video will play automatically again

and again.

á Muted:

This attribute is specifies that the video played with sound or silenced. The default

value of this attribute is false.

á Poster:

This attribute is specifies an image to be shown into the video screen until the user

hits the play button. If the poster attribute is not specified, the first frame of the

video is displayed as the poster.

 Introduction to HTML5

HTML5 is the latest and most enhanced version of HTML. HTML5 is supported new

and latest functionality of element and attribute, which works well and more user

friendly.HTML5 is a cooperation between the World Wide Web Consortium (W3C)

and the Web Hypertext Application Technology Working Group (WHATWG).

� Browser Support

The latest versions of the browser such as Safari, Google Chrome, Mozilla Firefox,

and Opera all support the future and functionality of HTML5. While Internet

Explorer 9.0 will also have support some HTML5 functionality.

The mobile web browsers that come pre-installed on iPhones, iPads, and Android

phones all have excellent support for HTML5.

á The most interesting new HTML5 elements are:

New semantic elements like <header>, <footer>, <article>, and <section>.

New attributes of form elements like number, date, time, calendar, and range.

New graphic elements: <svg> and <canvas>.

New multimedia elements: <audio> and <video>.
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� HTML5 API's (Application Programming Interfaces)

á HTML Geolocation

Geolocation is an API that helps the user to identify the web browser9s geographic

location. Firefox was one of the first browsers to use geolocation. Geolocation is

to connect a web search with map data to help users to locate places within

walking distance from your current location.

á HTML Drag and Drop

The HTML5 allows you to drag and drop API for dragging and dropping specified

object within and between web sites.

á Canvas 2D Context

HTML5 allows user to draw and manipulate of graphics in a browser using

<canvas> functionality. Using canvas element without the 2D Context API, user

not be able to draw any graphical object. There are brushes, palette and paint all

rolled into one.

á Full Screen API

This API controls the use of the user9s full screen in to web pages, without the

browser9s different user interface.

á Detecting device orientation
Get the information when the user9s device like mobile or tablet change its

orientation (portrait or landscape). Device are react different while its orientation

is differ.

 New Elements in HTML 5

1. <Mark> element

The HTML <mark> tag is used for indicating text as marked or highlighted for

reference purposes. Highlighting text on a web page can help bring important

information immediately to the reader's attention. The <mark> element is used to

highlight text inside of another element such as a paragraph, list, or table.

Ex.:<mark>marking effect with yellow color</mark>

2. <abbr> element

Abbr means Abbreviation. The <abbr> element is used along with a title attribute

to associate a full-text explanation with acronym. This element give useful

information to browsers, translation systems and search-engines, while user

move the cursor upon the particular text or object.

Ex.:<abbr title==Atmiya University=>AU</abbr>

3. <Details> element

The <details>tag specifies additional details, which can view or hide by user in

web-browser. The details element can be used to create an interactive widget

that the user can open and close. Any type sort content can be put inside the

<details> tag. The content of a <details> element should not be visible unless the

open attribute is set.
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Attribute:

Open: The open attribute is a Boolean attribute. This attribute specifies that the

details should be visible (open) to the user.

Sub Element: Summary

The <details> element is used to pair a <summary> statement with additional

related details. The <summary> is displayed, and a user can view or hide

additional details by clicking on the summary.

The <summary> tag is used to specify a visible heading for the details. The

heading between opening and closing element <summary>can be clicked to view

or hide the particular details.

Ex.:

<details>

<summary>HTML</summary>

Hyper Text Mark-up Language

</details>

Output:

4. <Progress> element

The <progress> tag represents the progress of a task. It displays an indicator

showing the completion progress of a task, typically displayed as a progress bar.

Attribute:

Value: This attribute specifies how much task has been completed in web-page. A

value of this attribute must be between 0 to max, or between 0 and 1 if max is

omitted. If there is no value attribute, the progress bar is indicates that the

process is continuously ongoing.

Max: This attribute specifies that how much the task progresses completed. The

max attribute must have a value greater than zero and be a valid floating point

number. The default value is 1.

Ex.: <progress value=20 max=100>

Output:

5. <Meter> element

The <meter> is a new element in HTML5. The tag defines a scalar measurement in

the known range or graphic representation of a fractional number. This types of

element is used to display the battery level, disk space usage, etc. To use the

<meter> tag, you need to know the maximum value.
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Attributes:

Min: This attribute specifies the minimum value defined in the range.

Max: This attribute specifies the maximum value defined in the range.

Value: This is a mandatory attribute which is used to specify a value in numbers.

The number may be integer or floating point number.

High: This attribute specifies a range that is considered as high value.

Low: This attribute specifies a range that is considered as low value.

Ex.: <meter value=21 min=20 max=100 style="width:30%"></meter>

<meter value=0.7 style="width:30%"></meter>

Output:

6. <Fieldset>&<Legend> element

The <fieldset> tag draws a box around the related or group elements.

HTML <fieldset> tag is used to group the logically related fields/labels contained

within an HTML form. The use of this tag is optional while creating an HTML form

but using <filedset>, it is easy to understand the purpose of grouped elements of

form. The <legend> tag is used with the <fieldset> element as a first child to

define the caption for the grouped related fields.

The tag provides an opportunity to break forms down into logical sections. In the

browser, a box around content is drawn.

Sub Element: Legend

The <legend> tag is used to define a caption of a logical section defined by the

<fieldset> element.

HTML <legend> tag used to add a caption (title) to a group of related form

elements that are grouped together into the <fieldset> tag. The <legend> element

always work with the <fieldset> element.

Ex.: <fieldset>

<legend>Form title</legend>

</fieldset>

Output:



18BCACC203 /18BITCC203 |Core 5 :Web Scripting Languages

43ATMIYAUNIVERSITY

7. <OptGroup> element

OptGroup element is sub tag of <Select> element. This element is used to create a

group of specific category options in your drop-down list within a select element.

This one makes it easier for user to select their choices form multiple types of

groups. If there are long list of options into drop-down control, groups of related

options are easier to handle for a user.

Attribute: label

The HTML <optgroup> element creates a grouping of options within a <select>

element. The <optgroup> is used to group related options in a drop-down list.

Value:

Disabled 3 Disabled attribute specifies that an option-group should be disabled.

With the use of disabled attribute user did not able to select specified option

using mouse or keyboard event.

Label 3 This attribute specifies a label for an option-group. The name of the group

of options, which the browser can use when labeling the options in the user

interface. This attribute is mandatory if this element is used.

Example: <select required>

<optgroup label="Web-Designing">

<option value=html>HTML</option>

<option value=css disabled>CSS</option>

<option value=js>JavaScript</option>

</optgroup>

<optgroup label="Multimedia">

<option value=AE>AfterEffect</option>

<option value=PS>Photoshop</option>

<option value=Fls>Flash</option>

</optgroup>

</select>

Output:
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Question Bank: (1 Mark Questions)

1) Which attributes are used in <Form> of HTML? 3 Action, Method, Name

2) Which values are used in Method attribute of Form? 3 Get, Post

3) Which value is default for method attribute in form? 3 Get

4) What value is the default in type attribute of <Input>? 3 Text

5) Which value is used in type attribute to select one option from multiple choice in form?

3 radio

6) Which control is used to select zero or more option from multiple choice in form? 3

Checkbox

7) Which value is used in type attribute to upload file in form? 3 File

8) Which attribute is used to specify the limitation of input character in textbox? 3

Maxlength

9) Which element is used to input the multiple line into control field? 3 Textarea

10) Which attribute is used in <textarea> element? 3 Cols, Rows, Name

11) Which element is used to create a pull down menu in form? 3 Select

12) Which attribute is used to select more choice in pull down menu? 3Multiple

13) Which attribute is used to specify that the option is selected by default in pulldown

menu? 3 Selected

14) Which attribute is used to load html file in frame? 3 SRC

15) Which attribute is used to add source file in <source> element to insert audio? 3SRC

16) Which attribute is used to insert video control like Play/Pause and Volume in Video

element? 3Control

17) Which attribute is used to set an image in starting of video clip in <video> element? 3

Poster

18) Which attribute of <video> start the preview of video automatically in web page? 3

Autoplay

19) Which attribute specifies that the video will automatically start over again, upon

reaching the end? 3 Loop

20) ________ is the latest and most enhanced version of HTML. 3 HTML5

21) Drawing and manipulation of graphics in a browser is possible using _______. 3 Canvas

22) Give the full form of W3C 3World Wide Web Consortium

23) Give the full form of API 3Application Programming Interfaces

24) <Audio> and <Video> are the new Multimedia elements of HTML5. (True/False) 3 True

 Question Bank: (5 Marks Questions)

1) Explain Form element with its attributes. (Page No. 28)

Ans. What is form? 3 2 marks

Form Attributes 3 3 marks

2) Describe Form with its all controls. (Page No. 28 & 29)

Ans.What is Form? 3 1 marks

Controls of Form 3 4 marks
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3) Explain Input element with type attribute.(Page No. 29)

Ans. About Input element 3 1 marks

About type attribute with its values 3 4 marks

4) Explain Input element with its attributes. (Page No. 29)

Ans. About Input element 3 1 mark

Attributes of Input element 3 4 marks

5) Explain restricted attributes in Input element with an example. (Page No. 32)

Ans. Explanation of 6 restricted attributes 3 5 marks

6) Describe textarea and Pull down menu. (Page No. 33)

Ans. About Textarea and Select element 3 1 mark

Textarea attributes 3 1 marks

Attributes of Select and Option element 3 3 marks

7) Explain Frameset with an example. (Page No. 35)

Ans. Frameset Explanation 3 1 mark

Frameset Attributes 3 4 marks

8) Explain Frame with an example. (Page No. 36)

Ans. Frame Explanation 3 1 mark

Frame Attributes 3 4 marks

9) Explain Multimedia in HTML. (Page No. 37)

Ans. Explanation about Multimedia & Plug-in 3 2 marks

Object& Embed Element with attributes 3 2 marks

Example 3 1 mark

10) Explain Multimedia with Audio element. (Page No. 37 & 38)

Ans.What is Multimedia? 3 1 mark

Audio element in HTML. 3 1 mark

Attributes of Audio element. 3 3 marks

11) Explain Multimedia with Video element. (Page No. 37 & 38)

Ans.What is Multimedia? 3 1 mark

Video element in HTML. 3 1 mark

Attributes of Video element. 3 3 marks

12) Give the brief introduction of HTML5. Or

What is HTML5? Explain HTML5 API9s. (Page No. 39 & 40)

Ans.What is HTML5? 3 1mark

HTML5 browser support 3 1 mark

New elements of HTML5. 3 1 mark

HTML5 API9s 3 2 marks

13) Explain new element in HTML5. (Page No. 40)

Ans. 7 elements with an example 3 5 marks
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 What is CSS?

CSS stands for Cascading Style Sheets. CSS is used to control the style of a

web document in a simple and easy way.

Styles are used generally for web-designing purpose so it works with HTML.

Styles are normally stored in Style Sheets.

External Style Sheets can save your lot of work. External Style Sheets are

stored in CSS files. Multiple style definitions will cascade into one.

 Styles Solve a Common Problem:

HTML tags were originally designed to define the content of a document.

Supposed to say "This is a header", "This is a paragraph", "This is a table", by

using tags like <h1>, <p>, <table>, and so on. The layout of the document

was supposed to be taken care of by the browser, without using any

formatting tags.

As the two major browsers - Netscape and Internet Explorer - continued to

add new HTML tags and attributes (like the <font> tag and the color

attribute) to the original HTML specification, it became more and more

difficult to create Web sites where the content of HTML documents was

clearly separated from the document's presentation layout.

To solve this problem, the World Wide Web Consortium (W3C) created

STYLES in addition to HTML.

All major browsers support Cascading Style Sheets.

 Style Sheets Can Save a Lot of Work:

á Styles sheets define HOW HTML elements are to be displayed, just like the

font tag and the color attribute in HTML 3.2. Styles are normally saved in

external .css files.

á External style sheets enable you to change the appearance and layout of all

the pages in your Web, just by editing one single CSS document!

á CSS is a breakthrough in Web design because it allows developers to control

the style and layout of multiple Web pages all at once.

á As a Web developer you can define a style for each HTML element and apply

it to as many Web pages as you want. To make a global change, simply

change the style, and all elements in the Web are updated automatically.
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 Multiple Styles Will Cascade into One:

Style sheets allow style information to be specified in many ways.

Styles can be specified inside a single HTML element, inside the <head>

element of an HTML page, or in an external CSS file.

Even multiple external style sheets can be referenced inside a single HTML

document.

 Uses of CSS:

1. Text Formatting and color

CSS can be used to create number of text effects, such as:

á Choosing specific fonts and font size.

á Setting bold, italics, underline, and text shadows.

á Changing text color and background color.

á Changing the colors of link or removing underlining.

á Aligning text.

á Stretching and adjusting text size and line spacing.

á Transforming sections of text to upper, lower or mixed case.

2. Graphical Appearance and Layout

á Setting a background graphic, controlling its location, tiling, and

scrolling.

á Drawings borders and outlines around sections of a page.

á Setting horizontal and vertical margins on all elements, as well as

vertical and horizontal padding.

á HTML tables, forms, and lists are presented.

3. Dynamic Action

á Mouse over effects on links.

á Dynamically inserted content before or after HTML tags.

á Automatic numbering of page elements.

 CSS Syntax:

<STYLE type==text/css= >

Selector {property: value ; property: value ; &.}

</STYLE>

A CSS comprises of style rules that are interpreted by the browser and then applied

to the corresponding elements in your document.
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A style rule is made of three parts&

1) Selector 2 A selector is an HTML tag at which a style will be applied. This could

be any tag like <h1> or <table> etc.

2) Property 2 A property is a type of attribute of HTML tag. Put simply, all the

HTML attributes are converted into CSS properties. They could be color,

border etc.

3) Value 2 Values are assigned to properties. For example, color property can

have value either red or #F1F1F1 etc.

You can put CSS Style Rule Syntax as follows&

The style assign a process accomplished with the <STYLE>&.</STYLE>tags.The

<STYLE></STYLE> HTML tags are written within the <HEAD>&</HEAD> tags.In

the <STYLE> Tag, the expression <TYPE=text/css= indicate that the style sheet

Confirm to CSS syntax.

The CSS syntax is made up of three parts: a selector, a property and a

value.The selector is normally the HTML element/tag you wish to define, the

property is the Attribute you wish to change and each property can take a

value. The property and value are separated by a colon and surrounded by

curly braces:

ã Example:

body {color: black}

 CSS Comments:

You can insert comments into CSS to explain your code, which can help you

when you edit the source code at a later date. A comment will be ignored by

the browser.

A CSS comment begins with "/*", and ends with "*/", like this:

/* This is a comment */

P{

text-align: center;

/* This is another comment */

Color:red

}
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 Types of CSS and How to Insert a Style Sheet:

á There are three ways of inserting a style sheet:

1) External Style Sheet

2) Internal Style Sheet

3) Inline Styles

1) External Style Sheet

An external style sheet is ideal when the style is applied to many pages. With an

external style sheet, you can change the look of an entire Web site by changing

one file. Each page must link to the style sheet using the <link> tag.

The <link> tag goes inside the head section:

<head>

<link rel="stylesheet" type="text/css" href="css file name">

</head>

The browser will read the style definitions from the css file and format the

document according to it. An external style sheet can be written in any text

editor. The file should not contain any html tags. Your style sheet should be saved

with a .css extension.

An example of a style sheet file is shown below&

Style.css

P {

Color: yellow;Font-family: arial;

}

Simple.html

<html>

<head>

<link rel==stylesheet= type==text/css= href==Style.css=>

</head>

<body>

<P>India is my Country.</P>

</body>

<html>
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2) Internal Style Sheet

An internal style sheet should be used when a single document has a unique

style.

You define internal styles in the head section by using the <style> tag, like this:

<html>

<head>

<style type="text/css">

p { color: red; font-family: arial }

</style>

</head>

</html>

The browser will now read the style definitions, and format the document

according to it.

3) Inline Styles

An inline style loses many of the advantages of style sheets by mixing content

with presentation. Use this method sparingly, such as when a style is to be

applied to a single occurrence of an element.

To use inline styles you use the style attribute in the relevant tag. The style

attribute can contain any CSS property.

The example shows how to change the color & the left margin of a paragraph&

<p style="color: orange; font-size: 20px">

This is a paragraph

</p>

<p> Hello ATMIYA</p>

 Multiple Style Sheets

If some properties have been set for the same selector in different style sheets,

the values will be inherited from the more specific style sheet.

For example, an external style sheet has these properties for the h3 selector:

h3{Color: red; text-align: left; font-size: 8pt}

And an internal style sheet has these properties for the h3 selector:

h3{Text-align: right; font-size: 20pt}

If the page with the internal style sheet also links to the external style sheet the

properties for h3 will be:

Color: red; text-align: right; font-size: 20pt

The color is inherited from the external style sheet and the text-alignment and

the font- size is replaced by the internal style sheet.
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Types of Selector:

1) The class Selector

With the class selector you can define different styles for the same type of HTML

element. Say that you would like to have two types of paragraphs in your

document: one right-aligned paragraph, and one center-aligned paragraph.

Here is how you can do it with styles:

p.right {text-align: right}

p.center {text-align: center}

You have to use the class attribute in your HTML document:

<p class="right">

This paragraph will be right-aligned.

</p>

<p class="center">

</p>

This paragraph will be center-aligned. But only one class attribute can be

specified per HTML element! The example below is wrong:

<p class="right" class="center"> this is a paragraph. </p>

You can also omit the tag name in the selector to define a style that will be used

by all HTML elements that have a certain class.

In the example below, all HTML elements with class="center" will be center-

aligned:

.center {text-align: center}

In the code below both the h1 element and the p element have class="center".

This means that both elements will follow the rules in the ".center" selector:

<h1 class="center">

This heading will be center-aligned

</h1>

<p class="center">

This paragraph will also be center-aligned.

</p>

2) The id Selector

With the id selector you can define the same style for different HTML elements.

The style rule below will match any element that has an id attribute with a value

of "green":

#green {color: green}

The rule above will match both the h1 and the p element:

<h1 id="green">Some text</h1>

<p id="green">Some text</p>

The style rule below will match a p element that has an id with a value of "para1":
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p#para1

{

text-align: center;

color: red

}

The style rule below will match any p element that has an id attribute with a

value of "green":

p#green {color: green}

The rule above will not match an h1 element:

<h1 id="green">Some text</h1>

 CSS Font Properties:

The CSS font properties allow you to change the font family, boldness, size, and

the style of a text.

� font-family property

� font-style property

� font-weight property

� font-size property

� font-variant property
� Font-family property:

The font-family property is a prioritized list of font family names for an element.

The browser will use the first value it recognizes. Separate each value with a

comma. The font family of a text is set with the font-family property. The font-

family property should hold several font names. If the browser does not support

the first font, it tries the next font, and so on.

Note: If the name of a font family is more than one word, it must be in quotation

marks, like: "Times New Roman".

ã Example:

Body{Font-family: courier, serif }

p{Font-family: arial, "lucida console", sans-serif}

<p style="font-family: arial, 'lucida console', sans-serif">

� Font-style property:

The font-style property sets the style of a font. It is mostly used to specify italic

text.

Normal :Value 8Normal9 displays a normal font into content area.

Italic :Value 8Italic9 displays a italic font into content area.

ã Example:

P {font-style: italic }
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� Font-weight property:

The font-weight property sets how thick or thin characters in text should be

displayed.

Normal : Value 8Normal9 defines a normal character in selected content.

Bold : Value 8Bold9 displays a thick characters into content area.

Bolder : Value 8Bolder9 displays a thicker characters into content area.

Lighter : Value 8Lighter9 displays a thick characters into selected tag.

100 to 900 : It defines from thin to thick characters. Value 400 is the same as

normal value and 700 is the same as bold value.

ã Example:

P{ font-weight: bold }

� Font-size property:

The font-size property sets the size of a text. Being able to manage the text size is

important in web design. However, you should not use font size adjustments to make

paragraphs look like headings, or headings look like paragraphs.

The font-size value can be an absolute, or relative size.

xx-small/x-small/small/

medium/large/x-large/

xx-large

: Sets the size of the font to different sizes, from xx-small

to xx-large

Smaller : Sets the font-size to a smaller size than the parent

element

Larger : Sets the font-size to a larger size than the parent

element

Length : Sets the font-size to a fixed size

% : Sets the font-size to a % of the parent element

ã Example:

Body{ font-size: x-large }

p{ font-size: 10px }

� Font-variant property:
The font-variant property is used to display text in a small-caps font, which means

that all the lower case letters are converted to uppercase letters, but all the

letters in the small-caps font have a smaller font-size compared to the rest of the

text.

Normal : The browser displays a normal font

Small-caps : The browser displays a small-caps font

ã Example:

P { font-variant: small-caps }
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 CSS Text Properties:

The CSS text properties allow you to control the appearance of text. It is possible

to change the color of a text, increase or decrease the space between characters

in a text, align a text, decorate a text, indent the first line in a text, and more.

� color property
� text-align property

� text-decoration property

� text-transform property

� word-spacing property

� letter-spacing property
� line-height property

� Color property
The color property sets the color of a text.

Color : The color value can be a color name (red), a rgb value

(rgb(255,0,0)), or a hex number (#ff0000).

ã Example:

Body{color: rgb(255,255,0) }

� Text-align property

ã The text-align property aligns the text in an element. It is used to set the

horizontal alignment of a text. A text can be left or right aligned, centered, or

justified.

Left : Aligns the text to the left

Right : Aligns the text to the right

Center : Centers the text

Justify : Define justified both margin

ã Example:

P { text-align: center }

� Text-decoration property

ã The text-decoration property decorates the text. It is used to set or remove

decorations from text. The value text-decoration: none; is often used to remove

underlines from links.

None : Defines a normal text

Underline : Defines a line under the text

Overline : Defines a line over the text

Line-through : Defines a line through the text

ã Example:

p {text-decoration: underline}
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� Text-transform property

The text-transform property controls the letters in an element. It is used to

specify uppercase and lowercase letters in a text. It can be used to turn

everything into uppercase or lowercase letters, or capitalize the first letter of

each word.

None : Defines normal text, with lower case letters and capital letters

Capitalize : Each word in a text starts with a capital letter

Uppercase : Defines only capital letters

Lowercase : Defines no capital letters, only lower case letters

ã Example:

p{text-transform: uppercase}

� Word-spacing property

The word-spacing property increases or decreases the white space between

words. Negative values are allowed.

Normal : Defines normal space between words

Length : Defines a fixed space between words

ã Example:

p{word-spacing: 30px}

p {word-spacing: -0.5px}

� Letter-spacing property

The letter-spacing property increases or decreases the white space between

characters. Negative values are allowed.

Normal : Defines normal space between characters

Length(px/pt/mm/cm&) : Defines a fixed space between characters

ã Example:

p {Letter-spacing: 12px }

p {Letter-spacing: -0.5px}

� Line-height property
The line-height property increases or decreases the spacing between two lines of

paragraph. A value of line-height property should be in numeric value.

ã Example:

p {Line-height: 2 }

p {Line-height: 70px }
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 CSS Multi-column Properties

� column-count:

The column-count property specifies the number of columns of an element. All

contents are divided into specifies number9s columns. The following example will

divide the text in the <div> element into 3 columns:

Ex.:

div{

column-count: 3;

}

� column-gap:

The column-gap property specifies the gap between two columns. The following

example specifies a 40 pixels gap between the columns:

Ex.:

div{

column-count: 3;

column-gap:40px;

}

� column-rule:

The column-rule property is a shorthand property for setting all the column-rule like

width, style and color properties. This property displays visible division between two

columns. The following example sets the width, style, and color of the rule between

columns:

div{

column-rule: 1px solid lightblue;

}

 CSS Text Over Flow Property

� OverFlow

The overflow property specifies whether to clip the content or to add scrollbars

when the content of an element is too big to fit in the specified area. The

overflow property only works for block elements with a specified height.
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The overflow property has the following values:

á Visible : Default. The overflow is not clipped. The content renders outside the

element's box

á Hidden : The overflow is clipped, and the rest of the content will be invisible

á Scroll : he overflow is clipped, and a scrollbar is added to see the rest of the

content

á Auto : Similar to scroll, but it adds scrollbars only when necessary.

ã Example:

div {

overflow: auto; // scroll / visible / hidden

}

 CSS Padding Properties

ã The CSS padding properties define the space between the element border and

the element content.

ã Negative values are not allowed. The top, right, bottom, and left padding can be

changed independently using separate properties.

ã A shorthand padding property is also created to control multiple sides at once.

� padding-top property

� padding-bottom property

� padding-left property
� padding-right property
� padding property

� Padding-top property

The padding-top property sets the top padding (space) of an element. Negative

values are not allowed.

Length(Pixel or %): Defines atop padding in % of the height of the closest element.

ã Example:

h1{ padding-top:10px }

� Padding-bottom property, padding-left property, padding-right

property

The padding-bottom property, padding-left property, padding-right property sets

the bottom padding (space), left padding (space), and right padding (space) of an

element respectively. Negative values are not allowed.

Value : Same to padding-top property

ã Example:

h1 { padding-right:10px; padding-left: 10px; padding-bottom:10px }
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� Padding property

The padding property is a shorthand property for setting all of the padding

properties in one declaration. Negative values are not allowed.

padding-top

padding-right

padding-bottom

padding-left

Sets the padding. The values comes in%(defines

padding in % of the width of the closest element) and

length (defines affixed padding)

ã Example:

h1 {padding: 10px}

The padding will be 10px on all four sides h1

h1{padding: 10px2%}

Top and bottom padding willbe10px, left and rightpaddingwillbe2% of the

width of the closest element.

h1 {padding: 10px2% 15px}

Top paddingwillbe10px, left and right padding will be 2%of the width of

the closest element, bottom paddingwillbe15px

h1 {padding: 10px2% 15px20px}

Top paddingwillbe10px, right padding will be 2% of the width of the

closest element, bottom padding will be15px, left padding will be20p.

 CSSMargin Properties

The CSS margin properties define the space around elements. It is possible to use

negative values to overlap content. The top, right, bottom, and left margin can be

changed independently using separate properties. A shorthand margin property

can also be used to change all of the margins at once. Netscape and IE give the

body tag a default margin of 8px. Opera does not! Instead, Opera applies a

default padding of 8px, so if one wants to adjust the margin for an entire page

and have it display correctly in Opera, the body padding must be set as well!

� margin-top property

� margin-bottom property

� margin-left property

� margin-right property

� margin

� Margin-top property

The margin-top property sets the top margin of an element. Negative values are

allowed.

Auto : The browser sets atop margin

Length : Defines affixed top margin

% : Defines atop margin in % of the total height of the document
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ã Example:

H1 { margin-top: 10px}

H2 { margin-top: 20px}

� Margin-bottom property, margin-left property, margin-right property

The margin-bottom property, margin-left property & margin-right property sets

the bottom margin, left margin & right margin of an element respectively.

Negative values are allowed.

Value: Same to margin-top property

ã Example:

h1 {margin-left: 10px ; margin-right: 10px }

h2 {margin-bottom: -20px }

� Margin property

The margin property is a shorthand property for setting all of the properties for

the four margins in one declaration. Negative values are allowed.

Margin-top :

Margin-right :

Margin-bottom :

Margin-left :

Sets the properties for the margins. The values comes

in%(defines a margin in % of the total height/width of

the document),

Length : (defines a fixed margin), and auto (the browser

sets a margin).

ã Example:

h1{margin:10px}

All four margins will be 10px.

h1 {margin: 10px 2%}

Top and bottom margin will be 10px, left and right margin will be 2%of the

total width of the document.

h1 {margin:10px2% -10px}

Top margin will be 10px, left and right margin will be 2%of the total width

of the document, bottom margin will be -10px

h1 {margin:10px2% -10px auto}

Top margin will be 10px, right margin will be 2%ofthe total width of the

document, bottom margin will be -10px, left margin will be set by the

browser
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 CSS Border Properties

The CSS border properties allow you to specify the style and color of an element's

border. In HTML we use tables to create borders around a text, but with the CSS

border properties we can create borders with nice effects, and it can be applied

to any element.

� Border-style property

The border-style property sets the style of the four borders, can have from one to

four styles.

None : Defines no border

Hidden : The same as "none", except in border conflict resolution for table

elements

Dotted : Defines a dotted border. Renders as solid in most browsers

Dashed : Defines a dashed border. Renders as solid in most browsers

Solid : Defines a solid border

Double : Defines two borders. The width of the two borders are the same as

the border-width value

Groove : Defines a 3D grooved border. The effect depends on the border-

color value

Ridge : Defines a 3D ridged border. The effect depends on the border-color

value

Inset : Defines a 3D inset border. The effect depends on the border-color

value

Outset : Defines a 3D outset border. The effect depends on the border-color

value

ã Example:

table {border-style: dotted dashed solid double}

Top border will be dotted, right border will be dashed, bottom border will

be solid, left border will be double.

� Border-color property
ã The border-color property sets the color of the four borders. This property can

take one to four colors. Always declare the border-style property before the

border-color property. An element must have borders before you change the

color of them.

Color : The color value can be a color name (red),

A RGB value (RGB (255,0,0)), or a hex number (#FF0000).

Transparent : The border is transparent
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ã Example:

table {border-color: red}

All four borders will be red.

table {border-color: red green blue yellow}

Top border will be red, right border will be green, bottom border will be

blue, left border will be yellow.

� Border-width property

The border-width property is a shorthand property for setting the width of the

four borders in one declaration, can have from one to four values.

Thin : Defines a thin border.

Medium : Defines a medium border.

Thick : Defines a thick border.

Length : Allows you to define the thickness of the borders.

ã Example:

table {border-width: thin}

All four borders will be thin.

table {border-width: thin medium thick none}

Top border will be thin, right border will be medium, bottom border will

be thick, left side will have no border.

� Border-top-width property

The border-top-width property sets the width of an element's top border.

Thin : Defines a thin top border.

Medium : Defines a medium top border.

Thick : Defines a thick top border.

Length : Allows you to define the thickness of the top border.

ã Example:

Table { border-top-width : thin }

Table { border-top-width : 0.5cm }

� Border-bottom-width

The border-bottom-width sets the width of an element's bottom border.

Value: Same to border-top-width property

ã Example:

Table{border-bottom-width: thin}
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� Border-left-width property

The border-left-width property sets the width of an element's left border.

Value : Same to border-top-width property

ã Example:

Table{border-left-width: thin}

� Border-right-width property

The border-right-width property sets the width of an element's right border.

Value : Same to border-top-width property

ã Example:

Table{ Border-right-width: thin }

� Border-top property

The border-top property is a shorthand property for setting all of the properties

for the top border in one declaration.

Value Description

border-top-width

border-style

border-color

Sets the properties for the top border

ã Example:

Table { border-top : thin dotted #00FF00}

Table { border-top : solid #0000FF }

� Border-left property, border-right property, border-bottom property

The border-left property, border-right property, border-bottom property is a

shorthand property for setting all of the properties for the left border, right

border& bottom border in one declaration respectively

Value: Same to border-top property

� Border property
The border property is a shorthand property for setting all of the properties for

the four borders in one declaration.

This property cannot set a different value for each side of the border, like

"margin" and "padding".

Value Description

border-width

border-style

border-color

Sets the properties for the four borders

ã Example:

P { border: thin dotted #00FF00}
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CSS Background Properties

The CSS background properties allow you to control the background color of an

element, set an image as the background, repeat a background image vertically

or horizontally, and position an image on a page.

� background-color property
� background-image property

� background-repeat property
� background-attachment property

� background-position property

� Background-color property
The background-color property sets the background color of an element.

Color : The color value can be a color name (red), a RGB value

(RGB(255,0,0)), or a hex number (#ff0000)

Transparent : The background color is transparent

ã Example:

P{background-color: Gray}

� Background-image property

The background-image property sets an image as the background. Always set a

background-color to be used if the image is unavailable.

Url : The path to an image

None : No background image

ã Example:

Body {background-image: url(stars.gif);

background-color: #000000}

� Background-repeat property
The background-repeat property sets if/how a background image will be

repeated.

Repeat : The background image will be repeated vertically and horizontally

repeat-x : The background image will be repeated horizontally

repeat-y : The background image will be repeated vertically

no-repeat : The background-image will be displayed only once

ã Example:

Body {

background-image : url(stars.gif);

background-repeat : repeat-x

}
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� Background-attachment property

The background-attachment property sets whether a background image is fixed

or scrolls with the rest of the page.

Scroll : The background image moves when the rest of the page scrolls

Fixed : The background image does not move when the rest of the page scrolls.

ã Example:

Body{

background-image: url(stars.gif); background-attachment: scroll

}

� Background-position property

The background-position property sets the starting position of a background

image. By default, a background-image is placed at the top-left corner of an

element, and repeated both vertically and horizontally

1. Top Left

2. Top Center

3. Top Right

4. Center Left

5. Center Center

6. Center Right

7. Bottom Center

8. Bottom Right

If you only specify one

keyword, the second

value will be <center=.

x- % y-% : The first value is the horizontal position and the second value

is the vertical. The top left corner is 0% 0%. The right bottom

corner is 100%.if you only specify one value, the other value

will be 50%.

x-pos y-pos : The first value is the horizontal position and the second value

is the vertical. The top left corner is 0 0. Units can be pixels

(0px 0px) or any other CSS units. If you only specify one value,

the other value will be 50%. You can mix % and positions.

ã Example:

Body {

background-image: url(stars.gif);

background-repeat: no-repeat;

background-position: top left

}
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CSS Tables

The look of an HTML table can be greatly improved with CSS:

� Table Borders

To specify table borders in CSS, use the border property. The example below

specifies a black border for TABLE, TH, and TD elements:

ã Example:

table, th, td

{

border: 1px solid black;

}

Notice that the table in the example above has double borders. This is because

both the table and the th/td elements have separate borders.

To display a single border for the table, use the border-collapse property.

� Collapse Borders

The border-collapse property sets whether the table borders are collapsed into a

single border or separated:

ã Example:

Table{ border-collapse : collapse }

table, th, td{ border: 1px solid black }

� Table Width and Height

Width and height of a table is defined by the width and height properties. The

example below sets the width of the table to 100%, and the height of the <th=

elements to 50px:

ã Example:

table { width:100% }

th{ height:50px }

� Table Text Alignment

The text in a table is aligned with the text-align and vertical-align properties. The

text-align property sets the horizontal alignment, like left, right, or center:

ã Example:

Td{ text-align: right }

The vertical-align property sets the vertical alignment, like top, bottom, or

middle:

ã Example:

Td{ height:50px; vertical-align: bottom}
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� Table Padding

To control the space between the border and content in a table, use the padding

property on 8TD9 and 8TH9 elements:

ã Example:

Td{ padding:15px }

� Table Color

The example below specifies the color of the borders, and the text and

background color of TH elements:

ã Example:

table, td, th{ border:1px solid green }

th{ background-color : green; color : white }

 CSS Element Positioning

The CSS positioning properties allow you to position an element. It can also place

an element behind another, and specify what should happen when an element's

content is too big.

Elements can be positioned using the top, bottom, left, and right properties.

However, these properties will not work unless the position property is set first.

They also work differently depending on the positioning method.

There are four different positioning methods.

� Static Positioning

HTML elements are positioned static by default. A static positioned element is

always positioned according to the normal flow of the page.

Static positioned elements are not affected by the top, bottom, left, and right

properties.

� Fixed Positioning

An element with fixed position is positioned relative to the browser window.

It will not move even if the window is scrolled:

ã Example:

p.pos_fixed

{

position: fixed;

top : 30px;

right : 5px;

}

Note: IE7 and IE8 support the fixed value only if a !DOCTYPE is specified. Fixed

positioned elements are removed from the normal flow. The document and

other elements behave like the fixed positioned element does not exist. Fixed

positioned elements can overlap other elements.
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� Relative Positioning

A relative positioned element is positioned relative to its normal position.

ã Example:

h2.pos_left{ position : relative; left:-20px }

h2.pos_right{position : relative; left:20px }

The content of relatively positioned elements can be moved and overlap other

elements, but the reserved space for the element is still preserved in the normal

flow.

ã Example:

h2.pos_top{position : relative; top:-50px }

Relatively positioned elements are often used as container blocks for absolutely

positioned elements.

� Absolute Positioning

An absolute position element is positioned relative to the first parent element

that has a position other than static. If no such element is found, the containing

block is <html>.

ã Example:

h2{

position : absolute;

left:100px;

top:150px;

}

Absolutely positioned elements are removed from the normal flow. The

document and other elements behave like the absolutely positioned element

does not exist. Absolutely positioned elements can overlap other elements.

� Overlapping Elements

When elements are positioned outside the normal flow, they can overlap other

elements. The z-index property specifies the stack order of an element (which

element should be placed in front of, or behind, the others).An element can have

a positive or negative stack order:

ã Example:

Img{

position : absolute;

left:0px ; top:0px;

z-index:-1;

}

An element with greater stack order is always in front of an element with a lower

stack order.

Note: If two positioned elements overlap, without a z-index specified, the

element positioned last in the HTML code will be shown on top.
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 Styling Links

Links can be styled with any CSS property (e.g. color, font-family, background,

etc.).Special for links are that they can be styled differently depending on what

state they are in.

The four links states are&

� a:link - a normal, unvisited link

� a:visited - a link the user has visited

� a:hover - a link when the user mouse over it

� a:active - a link the moment it is clicked

ã Example:

a:link {color:#FF0000;} /* unvisited link */

a:visited {color:#00FF00;} /* visited link */

a:hover {color:#FF00FF;} /* mouse over link */

a:active {color:#0000FF;} /* selected link */

á When setting the style for several link states, there are some order rules:

a:hover MUST come after a:link and a:visited

a:active MUST come after a:hover

á Common Link Styles

In the example above the link changes color depending on what state it is in.

Let9s go through some of the other common ways to style links:

á Text Decoration

The text-decoration property is mostly used to remove underlines from links:

ã Example:

a:link {text-decoration: none;}

a:visited {text-decoration: none;}

a:hover {text-decoration: underline;}

a:active {text-decoration: underline;}

á Background Color

The background-color property specifies the background color for links:

ã Example:

a:link {background-color:#B2FF99;}

a:visited {background-color:#FFFF85;}

a:hover {background-color:#FF704D;}

a:active {background-color:#FF704D;}
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Image Style Property

Images play an important role in any webpage. Though it is not recommended to

include a lot of images, but it is still important to use good images wherever

required. CSS plays a good role to control image display. You can set the following

image properties using CSS.

� Border-radius property (Rounded corner of image)

� Opacity property (Transparency in Image)

� Filter property (Filter effect in Image)

� Border-radius property (Rounded corner of image)

Border-radius property is used to add rounded corner effect in image9s corner or

any other blocks like table and div tag in CSS style.

With the use of this elements, we can set the four corner9s radius separately.

1) Border-top-left-radius

2) Border-top-right-radius

3) Border-bottom-left-radius

4) Border-bottom-right-radius

ã Example:

Img { border-radius: 30% 0%30%0% } or

Img { border-top-left-radius:30% ; border-bottom-right-radius:30% }

<img src==ATMIYA_LOGO.jpg=>

Output:
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� Opacity property (Transparency in Image)

The opacity property of an image is used to set the opacity of an image. This

property is used to create a transparent image in Mozilla. IE uses

filter:alpha(opacity=x) to create transparent images. In IE (filter:alpha(opacity=x))

x can be a value from 0 - 100. A lower value makes the element more

transparent.

ã Example:

In Mozilla: img{opacity:0.4}

In IE: img { filter:alpha(opacity=40)}

<img src = "ATMIYA_LOGO.jpg">

� Filter property (Photo Filter effect)

The CSS filter property adds visual effects (like blur and saturation) to an element. The

filter property is not supported in Internet Explorer or Safari 5.1 and earlier. To perform

visual effect operations like blur, balancing contrast, brightness, color saturation, there

are filter is used in to the web page.

ã Example:

.blur { filter: blur(4px) }

.brightness { filter: brightness(250%) }

.contrast { filter: contrast(180%) }

.grayscale { filter: grayscale(100%) }

.huerotate { filter: hue-rotate(180deg)}

.invert { filter: invert(100%) }

.opacity { filter: opacity(50%) }

.saturate { filter: saturate(7) }

.sepia { filter: sepia(100%) }

.shadow { filter: drop-shadow(8px 8px 10px red)}

<img src==ATMIYA_LOGO.jpg= class=blur>

 Introduction of DHTML

DHTML stands for Dynamic HTML, it is totally different from HTML. The browsers which

support the dynamic HTML are some of the versions of Netscape Navigator and

Internet Explorer of version higher than 4.0. The DHTML is based on the properties of

the HTML, JavaScript, CSS, and DOM (Document Object Model which is used to access

individual elements of a document) which helps in making dynamic content. It is the

combination of HTML, CSS, JS, and DOM. The DHTML make use of Dynamic object

model to make changes in settings and also in properties and methods. It also makes

uses of Scripting and it is also part of earlier computing trends.
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� Advantages:

á It is supported by big browser manufacturers like Microsoft and Netscape.

á Highly flexible and easy to make changes.

á Viewer requires no extra plug-ins for browsing through the webpage that uses

DHTML, they do not need any extra requirements or special software to view it.

á It is possible to modify and replace elements even after a page is loaded, it is not

required to create separate pages for changing styles which in turn saves time in

building pages and also reduces the number of requests that are sent to the server.

� Disadvantages:
á It is not supported by all the browsers. It is supported only by recent browsers such

as Netscape 6, IE 5.5, and Opera 5 like browsers.

á Learning of DHTML requires a lot of pre-requisites languages such as HTML, CSS, JS,

etc. should be known to the designer before starting with DHTML which is a long

and time-consuming in itself.

á Implementation of different browsers are different. So if it worked in one browser,

it might not necessarily work the same way in another browser.

 Page Layout

Websites often display content in multiple columns (like a magazine or newspaper).

HTML5 offers new semantic elements that define the different parts of a web page:

<HEADER> 

<NAVIGATION> 

<SECTION> 

<ASIDE> 

<ARTICLE> 

<FOOTER> 

� Floating Property

á It is common to do entire web layouts using the CSS float property. Float is easy to

learn - you just need to remember how the float and clear properties work.

á Floating a box will shift it to the right or left of a line, with surrounding content

flowing around it.

á Floating is normally used to shift around smaller chunks within a page, such as

pushing a navigation link to the right of a container, but it can also be used with

bigger chunks, such as navigation columns.

á Using float, you can float: left or float: right.

ã Example:

div { float : left ; width : 200 }
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 Question Bank: (1 Mark Questions)

1) Which extension is used in external CSS file? 3 .CSS

2) Which tag is used for insert style sheet in HTML file? 3 <Style>

3) Which style type can apply directly into HTML tag? 3 Inline style

4) Which symbol is used to create Id selector? 3 8#9

5) Which symbol is used to create Class selector? 3 8 . 9 (dot)

6) Which property is used to create bold text? 3 Font-weight

7) Which property is used to define first character capital of all text of paragraph?

3Text-transform

8) Which value is used to create first character capital of all text of paragraph? 3 Capitalize

9) Which value is the default value in background-repeat property? 3 repeat

10) Which value is used to repeat image vertically in CSS? 3repeat-y

11) Which value is the default in background-attachment property in CSS? 3Scroll

12) In which element we can apply the border-collapse property of CSS? 3Table

13) Which three values are used with position property in CSS? 3relative, absolute, fixed

14) Which property is used to change the stack order of overlapped element in CSS?3Z-index

15) Which property is used to remove the underline from hyperlink in CSS? - Text-decoration

[ TRUE / FALSE ]

16) Using CSS we can set different four side padding in HTML element. 3TRUE

17) Small-Caps is the value of Text-transform property in CSS. 3 FALSE

18) Text-decoration is a value of Underline property in CSS. 3FALSE

19) Letter-spacing cannot be applied in heading tag. 3FALSE

20) Text-transform is used to remove underline from hyperlink. 3FALSE
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Question Bank: (5 Marks Questions)

1) Describe about types of Style sheet.(Page No. 46, 49)

Ans. What is CSS? 3 1 marks

Three types of CSS 3 4 marks

2) What is CSS? Explain style rule with syntax. (Page No. 46, 48)

Ans. What is CSS? 3 2 marks

Style rules with 3 parts and syntax 3 3 marks

3) Explain types of Selector in CSS. (Page No. 51)

Ans. Explanation of 2 types of Selector. 3 5 marks

4) Write CSS Font properties in detail. (Page No. 52)

Ans. 5 types of font property 3 5 marks

5) Write CSS Text properties in detail. (Page No. 54)

Ans. 6 types of text property 3 5 marks

6) Explain multi-column properties in CSS. (Page No. 56)

Ans. 3 types of properties with an example 3 5 marks

7) Explain Margin property with an example. (Page No. 58)

Ans. Explanation of Margin property. 3 5 marks

8) Explain CSS Border properties in brief. (Page No. 60, 61, 62)

Ans. Three Border properties 3 5 marks

9) Explain about CSS background property in brief. (Page No. 63)

Ans. Five types of background properties 3 5 marks

10) Explain CSS element positioning method. Describe Overlapping elements in CSS.

(Page No. 66, 67)

Ans. Element positioning method 3 3 marks

Overlapping elements 3 2 marks

11) Explain Styling Links in CSS with an example. (Page No. 68)

Ans. Explanation of Styling Links? 3 4 marks

Example 3 1 marks

12) What is Border Collapse in table? Explain Border radius property with an example in

CSS.(Page No. 65, 69)

Ans. Border collapse in table 3 1 marks

Different border radius property with an example 3 4 marks

13) Explain image style properties using CSS. (Page No. 69)

Ans. Explanation of Image Radius, Opacity and Filter property 3 5 marks
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 What is JavaScript?

JavaScript was designed to add interactivity to HTML pages. The web pages

developed in HTML contains certain limitations that, they can9t be embedded

with multimedia components, such as audio-video, graphics etc. To remove

these limitations, we are using JavaScript in HTML. JavaScript is a client-side

scripting language. A scripting language is a lightweight programming language.

JavaScript is usually embedded directly into HTML pages. JavaScript is an

interpreted language (means that scripts. execute without preliminary

compilation). Everyone can use JavaScript without purchasing a license. i.e. It9s

an open source.

� Client Side JavaScript:
It supplies objects to control browser.

For eg. It allows application to place elements on HTML form and give response

to user events such as mouse clicks, form inputs and page navigation etc.

� Server Side JavaScript:
It supplies objects relevant to running JavaScript on server. For eg. It allows

application Relational Database (RDB), providing information from one page to

another page.

� Difference between JAVASCRIPT AND JAVA:

JAVASCRIPT JAVA

JavaScript is Scripting Language. Java is programming language.

It supports runtime system. It supports compile-time system.

No distinction between types of

Objects.

Objects are divided into classes and

instances.

Added to any object dynamically. Classes and instances cannot have

properties and methods added

dynamically.

No need to declare all variables,

classes and methods.

Its needed.

JavaScript is not pure OOP. Java is pure OOP.
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� How to insert JavaScript in to page?

To insert a JavaScript into an HTML page, we use the <script> tag. Inside the

<script> tag we use the type attribute to define the scripting language.

� Where to put JavaScript?

1) You can add JavaScript in <Head> section

2) You can add JavaScript in <Body>section

3) You can add JavaScript in both <Head> and <Body> section

NOTE: You can also add External JavaScript File having extension <.js=.

1) JavaScript in <Head> Section.

Scripts to be executed when they are called, or when an event is triggered, go in

the head section. Scripts in head section will be executed immediately while

page loads into browser. If you place a script in the head section, you will ensure

that the script is loaded before anyone uses it.

ä Example:

<html>

<head>

<script type="text/JavaScript">

function message()

{

alert("ATMIYA Univeristy");

}

</script>

</head>

<body onload="message()">

</body>

</html>

2) JavaScript in <Body> Section.

Scripts to be executed when the page loads go in the body section. If you place a

script in the body section, it generates the content of a page.

ä Example:

<html>

<head>

</head>

<body>

<script type="text/JavaScript">

document.write("This message is written by JavaScript");

</script>

</body>

</html>
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3) JavaScript in both <Head> and <Body>

You can place an unlimited number of scripts in your document, so you can have

scripts in both the body and the head section.

ä Example:

<html>

<head>

<script type="text/JavaScript">

....

</script>

</head>

<body>

<script type="text/JavaScript">

....

</script>

</body>

</html>

� Comments in JavaScript:

The Unexcitable part of any program is known as <Comment=. Comments are

generally used to give instruction about the Program, and only useful for

programmer. Comments can be added to explain the JavaScript, or to make the

code more readable.

//This is single line comment.

/* This is Multi

line comments */

 Some important things to know when scripting with JavaScript.

â JavaScript is case sensitive:

A function named <myfunction= is not same as <myFunction= and a variable

named <my Var= is not same as <myVar=.

â Symbols:

Opening symbols, like&

( { [ < 9 must always have a matching closing symbols, like 8 < ] } )

â White space:

JavaScript ignores extra spaces. You can add white space to your script to make

it more readable. The following lines equivalent:

Name==Atmiya=

Name== Atmiya=

â Insert special characters:

You can also insert special characters like (<8: &) with a backslash.
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ä Example:

document.write (<You \& I sing \=Happy Birthday\=.=);

á Output:

You & I sing <Happy Birthday=.

� Variables
â What is variable?

A variable is a name given to the memory location. A variable is a <container= for

information you want to store. During the execution of the program the value of

the variable will be changed.

â JavaScript Variables

JavaScript variables are used to hold values or expressions. A variable can have a

short name like <x= or a more descriptive name like <car_name=.

â Rules for JavaScript variable names:

Variable names are case sensitive (y and Y are two different variables)

Variable names must begin with a letter or the underscore character.

â Declaring (Creating) JavaScript Variables

You can create a variable with the <var= statement.

var variable-name = some value

ä Example:

var x = 10 (now variable x holds value 10)

� Data Types & Literals

The predefined identification of any variable is known as Data type. Or we can

say that the data type defines the characteristics of variables. JavaScript can9t

support data types. But it supports Literals. Literals are used to represent values

of variables of particular data type in JavaScript. These are fixed values not

variables that you literally provide in your script.

â Integer Literals:

Integer Literals can be expressed as Whole Numbers without any decimal points.

It can be positive or negative number.

ä Example:

var a = 112;

var b = - 44;

â Floating Point Literals:

Floating Point Literals can be expressed as numbers with decimal points. It can

be positive or negative number.

ä Example:

var a = 1.23;

var b = -4.9
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â Boolean Literals:

Boolean Literals can be expressed as only with two values i.e. TRUE or FALSE.

You can just assign true or false values, it will automatically take 0 as true value

and 1 as false value.

ä Example:

var a = true;

var b = false;

â String Literals:

String Literals can be expressed as a sequence of characters. It always enclose

with either single quote(8) or double quotes(<).

ä Example:

var str1 = <Wel-Come=

var str2 = 8Atmiya9

â Array Literals:

Array Literals can be expressed as a list of values that are called elements of

Array. The values may be numbers, strings or any type of Literal.

ä Example:

var arr = new Array(3)

arr[0] = <One=

arr[1] = <Two=

arr[2] = <Three=

â Object Literals:

Object Literals can be expressed as a list of pairs of property names and

associated values of an Object enclosed in { }.

NOTE: It is just a User Defined Object which is shown later on.

â NULL Literals:

Null Literal consists of single value, which identifies a NULL i.e. empty. It is used

to set initial value of variable that is different from other valid values.

ä Example:

ã var temp = null;

ã document. write(<Value of temp is :=+temp);

 Dialog Boxes

<Dialog Box= is nothing but a small separate window that contents provided by

end user. In JavaScript, Dialog Boxes are very useful because they allow the

script to interact with visitors where the visitor must provide a response to

Dialog Box before script can continue processing. All Dialog Boxes in JavaScript

are Modal Dialog Boxes and don9t permit anything else to happen until Dialog

Box receives a response from the user. JavaScript provides the ability to get user

input or display small amount of text to the user by using Dialog Boxes.
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There are three types of Dialog Boxes provided by JavaScript:

1) Alert Dialog Box.

2) Confirm Dialog Box.

3) Prompt Dialog Box.

1. ALERT Dialog Box:
Alert Dialog Box is use to display some information on web browser window.

Alert Dialog Box is used to give warning messages to end users. The alert Dialog

Box displays string passed to the alert () method as well as OK button. The

JavaScript and HTML, in which this code is held, will not continue processing until

OK button pressed.

Use of Alert dialog box:

â A message to display when user inputs invalid information.

â An invalid result from Calculation.

â A warning that a service is not available.

è Syntax:

alert(<message=);

ä Example:

<html>

<body>

<script language==JavaScript=>

var a=5,b=7

var c = a+b;

alert(<A + B : =+c);

</script>

</body>

</html>

á Output:



Ch. 4 | Introduction to JavaScript

80 DDeeppaarrttmmeenntt OOff CC..SS.. && II..TT..

2. CONFIRM Dialog Box:

A Confirm Dialog Box is often used if we want the user to verify or accept

something. A Confirm Dialog Box display predefined message with OK and

CANCEL button. When a confirm Dialog Box pop up, the user will have to click

either OK or CANCEL to proceed. If you press the OK button then it will return

TRUE if you press CANCEL button then it will return FALSE.

Use of Confirm dialog box:

A message will display when we want any confirmation from end user.

è Syntax:

confirm (<Message=);

ä Example:

<html>

<body>

<script language==JavaScript=>

confirm(<Would you like to close this file?=);

</script></body></html>

á Output:

3. PROMPT Dialog Box:

When you want to get the value from user at that time, the prompt dialog box is

used. Prompt dialog box will display with a pre-defined message, a text box for

user input and with two command buttons.(OK,CANCEL). When a prompt dialog

box pops up, the user will have to click either OK or CANCEL button to proceed

after entering input value. If the user clicks OK, then the value that user entered

will stored inside the variable. If the user clicks CANCEL, <NULL= will stored inside

the variable.

Use of Prompt dialog box:

In online games, ask for end user to enter name.

è Syntax:

var name=prompt(<Message=,=default value=);
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ä Example:

<html>

<body>

<script language==JavaScript=>

nm=prompt(<Enter your name here :=,==)

</script>

</body>

</html>

á Output:

 Decision Statements

Some times when you write code, you want to perform different actions for

different decisions, at that time you can use conditional statements in your code.

JavaScript provides a complete range of basic programming constructs. They are

as given below:

If statement Use this statement if you want to execute some code only

if a specified condition is true.

If &else statement Use this statement if you want to execute some code if

the true and another code if the condition is false.

If&else

if&else statement

Use this statement if you want to select one or many

blocks of code to be executed.

Switch statement Use this statement if you want to select one of many

blocks of code to be executed.

� If statement:

You can use the if statement if you want to execute some code only when the

condition is true. The block of statements is executed only when the specified

condition is true.

è Syntax:

if (Condition)

{

Block of statements

}
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If the condition is evaluated to true than the block of statements will be

executed, then control will transfer out of block. If the condition is evaluated to

false than the block of code will be skipped and the control will transfer out of

block by skipping the block of statements.

ä Example:

<script language==JavaScript=>

var a=10,b=20;

if(a>b)

{

document.write(<A is big=);

}

</script>

� If& else statement:

The 8if else9 construct is an extension of simple if statement. If&else construct is

used to execute some code when the condition is true or false. You can handle

the true block or false block with the help of if& else construct.

è Syntax:

if(condition)

{

Code for true part

}

else

{

Code for false part

}

If the condition is evaluated to true then the code for true block will be

executed. If the condition is evaluated to false then by skipping the true block

the control will transfer in else part and the code for false block will be executed.

ä Example:

<script language==JavaScript=>

var a=20,b=10;

if (a>b)

{

document.write(<A is Big=);

}

else

{

document.write(<B is Big=);

}

</script>
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� if&else if&else statement:

You can use the if&else if&else statement if you want to select one of many sets

of lines to execute. This structure gives you facility to specify the condition with

each else statement.

è Syntax: if(condition1)

{

code for block 1

}

else if (condition 2)

{

code for block 2

}

else

{

code to be executed if both condition are not true.

}

In this structure the condition 1 will be evaluated first, if the condition 1 is

evaluated to true then the code for block 1 will be execute. If the condition 1 is

evaluated to true then and then the control proceeds to the condition 2. As soon

as the true condition is found then the respected block of code will be executed

and then control will go out of the whole if..else if&else block. If all the

conditions are evaluated to false then the final else block will be executed.

� Switch statement

You should use the switch statement if you want to select one of many blocks of

code to be executed. First we have a single expression that is evaluated once.

The value of the expression is then compared with the values for each case in

the structure. If there is a match, the block of code associated with that case is

executed. Use break to prevent the code from running into the next case

automatically. If expression is not match with any case then default block is

executed.

è Syntax: switch(n)

{

case 1:

Code block 1

break;

case 2:

Code block 2

break;

default:

Code to be executed if n is different from case 1 & 2.

}
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ä Example: <script language==JavaScript=>

switch(ch)

{

case 819:

c=a+b;

document.write(<Addition is=+c);

break;

case 829:

c=a-b;

document.write(<Subtraction is=+c);

break;

case 839:

c=a*b;

document.write(<Mulitplication is=+c);

break;

default:

document.write(<Invalid choice=);

}

</script>

 Looping Structure in Java script:

� What is Loop?

When you want to perform a particular task no. of times at that time the

concepts of loop is used. JavaScript supports 3 types of looping structure they

are as given below:

1) While()

2) Do&while()

3) For()

1) While () Statement:

The while() statement is the simplest one from all among the looping structure.

The while statement is used to execute the statements when the condition is

evaluated to true. This is also known as an <Entry Controlled Looping Statement=

because the condition is evaluated first and if the condition is evaluated to true

then & then the body of the loop will be executed.

è Syntax:

While (Condition)

{

Body of the Loop

}
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ä Example:

<script language==JavaScript=>

var x=1;

while(x<=10)

{

document.write(<<br>=+x);

x++ ;

}

</script>

2) Do&while() statement:

The do&while() statement is used to execute the statements no. of times as

same as while() statement. But the difference is that the location of condition.

This is the reason that9s why it is called <Exit control Loop statement=.

è Syntax:

do

{

Body of the Loop

}while (Condition);

ä Example:

<script language==JavaScript=>

var x=1;

do

{

document.write(<<br>=+x);

x+= 2;

}while(x<=20);

</script>

3) For() statement:

The for() statement is another <Entry Controlled Loop= statement. It is used

when you know in advanced how many times you want to iterate the loop. It

allows to specify intitialization, testing and increment/decrement, just within a

single line of statement.

è Syntax:

for (initialization;condition;incre/decre )

{

body of the loop

}
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ä Example:

<script language==JavaScript=>

for(i=0;i<=5;i++)

{

document.write(<Atmiya <br>=)

}

</script>

 Array in Java script:

An Array is an ordered set of values that we refers with its name and index.

JavaScript does not have any explicit array data type. However, we can use the

predefined Array Object and its methods to work with arrays in our

Application. The array object has so many methods for manipulating arrays in

various ways. The array object is used to store set of values in single variable

name. The array Literals are also Array Object.

Creating an Array:

We can create array object in either of three ways:

è Syntax:

1) arrayObjectName = new Array()

2) arrayObjectName = new Array(arrayLength)

3) arrayObjectName = new Array(Element0, Element1,..,Element N)

arrayObjectName : It is either the name of a new Object or existing Object.

arrayLength : It is an initial length of array.

Element 0, Element 1 : It is a list of values for array elements.

ä Example: var emp = new Array()

emp[0] = <Atmiya=

emp[1] = <Virani=

document.write(<<br>First Employee Name : =+emp[0])

document.write(<<br>Second Employee Name : =+emp[1])

document.write(<<br>Third Employee Name : =+emp[2])

á Output:

Atmiya

Virani

Undefine

â Populating an Array: 

We can populate an array by assigning values to its elements. The values

which we can assign to its elements may be string and numbers.

ä Example:

var myArray = new Array(<AAA=,12,=bbb=);
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â Accessing an Array: 

We can refer to a particular element in an array by referring to the name of

array and index number.

 User Define Functions in Java script:

� What is Function?

<Function= is self-contain block of statements that perform a particular task.

Function provides the ability to combine no. of statements in single unit.

JavaScript provides Functions through which you can perform certain task.

JavaScript allows users to create our own Functions, are called <User Defined

Functions=. User Defined Function first need to be declared after that function

can be invoked by calling it using its name when it was declared. The data

needed to execute a function is passed as a Parameter.

è Syntax:

function function-name(parameter list)

{

block of statements

[return statement]

}

á Functions are declared and created using <function= keyword.

á <function-name= is the appropriate name of the function.

á parameter-list= are optional and passed to the function appears in

parentheses and commas separate member of list.

á <return= statement can be used to return any valid expression that

evaluates a single value.

ä Example:

<html>

<head>

<script language==javacript=>

function displayMsg( )

{

alert(<Welcom to ATMIYA University=);

}

</script>

</head>

<body>

<script language==JavaScript=>

displayMsg()

</script>

</body>

</html>
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â Note: A function code will be executed only by &

When user fires any event.

When a call to that function (anywhere within a page).

� Scope of Variables in Functions:

The variable declared or assigned outside the function, is called <Global

variable=.

The variable declared or assigned inside the function, is called <Local variable=.

ä Example:

<script language==JavaScript=>

var x = 10; // global variable

function scope()

{

var y = 20; // local variable

document.write(y); // 20

document.write(x); // 10

}

document.write(y); //undefined.

document.write(x); //10

</script>

â Passing parameters and Return values:

We can pass no. of parameters inside the function and we can return values

also.

ä Example:

<html>

<head>

<script>

function scope(a,b)

{

c = a+b;

return c ;

}

</script>

</head>

<body>

<script>

c = scope(10,20);

document.write("Sum : "+c);

</script>

</body>

</html>
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� TYPES OF FUNCTION

á Function Without Argument and Without Return Value

á Function With Arguments Without Return Value

á Function With Arguments With Return Value

á Function Without Arguments With Return Value

â Function without argument and without return value

<body>

<script language="JavaScript">

var name=""

function hello()

{

name = prompt("Enter your name")

alert("Welcome " + name)

}

function bye()

{

alert("Good bye " + name)

}

hello()

bye()

</script>

</body>

â Function with arguments and without return value

<body>

<script language="JavaScript">

var name=""

function hello(name)

{

alert("Welcome " + name)

}

function bye(name)

{

alert("Good bye " + name)

}

hello("World")

name="Friends"

bye(name)

</script>

</body>
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â Function with arguments with return value

<body>

<script language="JavaScript">

var name=""

function hello(usrname)

{

return usrname+" Atmiya"

}

name=hello("Welcome")

document.write(name)

</script>

</body>

â Function without arguments with return

<body>

<script language="JavaScript">

var name=""

function hello()

{

return "Atmiya"

}

name=hello()

document.write(name)

</script>

</body>

 Built-in Functions

æ eval() :

The eval() function evaluates a string without reference to a particular objects.

è Syntax:

eval(string-expression)

ä Example:

<script language==JavaScript=>

var no1 = prompt(<Enter First Value=);

var no2 = prompt(<Enter Second Value=);

sum = eval(no1) + eval(no2);

document.write(<Sum : =+sum);

</script>

æ parseInt():

The parseInt() function parses a string and returns an integer.

è Syntax:

parseInt(string)
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ä Example:

<script language==JavaScript">

document.write(parseInt("15") + "<br>");

document.write(parseInt("15.34") + "<br>");

document.write(parseInt("25 35 45") + "<br>");

document.write(parseInt(" 100 ") + "<br>");

document.write(parseInt("30 years") + "<br>");

document.write(parseInt("Hello") + "<br>");

document.write(parseInt("015") + "<br>");

</script>

á Output: 15

15

25

100

30

NaN

15

æ parseFloat():

The parseFloat() function parses a string and returns a floating point number.

This function determines if the first character in the specified string is a

number. If it is, it parses the string until it reaches the end of the number, and

returns the number as a number, not as a string.

è Syntax:

parseFloat(string);

ä Example: <script type="text/JavaScript"> 

          document.write(parseFloat("15") + "<br>");

document.write(parseFloat("15.46") + "<br>"); 

        document.write(parseFloat("35 45 55") + "<br>"); 

       document.write(parseFloat(" 100 ") + "<br>"); 

        document.write(parseFloat("30 years") + "<br>"); 

        document.write(parseFloat("Hello") + "<br>"); 

</script> 

á Output: 15

15.46

35

100

30

NaN
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 JavaScript Objects

� What is Object?

<Object= is just a special kind of data. Each Object has its own state and

behavior. State of the Object refers as Property. Behavior of the Object refers as

Methods.

Properties:

Properties are used to define the characteristics of an Object. Properties are

used to access the data values present in the object.

To access the property of an Object:

objectName.propertyName

Methods:

Methods are the actions that can be performed on Objects. Object9s behavior,

we can change by using accessing their methods.

To access the method of an Object:

objectName.methodName

JavaScript is object-oriented scripting language. So JavaScript allows you to use

with objects. JavaScript provides two types of Objects.

Built-In Objects: JavaScript provides two types of Built-In Objects.

 Native Objects

á String Object

á Math Object

á Array Object

á Date Object

 Browser Objects

á Window Object

á History Object

á Location Object

á Screen Object

á Navigator Object

á Document Object

� Built-In Objects :

æ String Object:

This object is used to manipulate the String.

Property:

Length Returns the no. of characters in a String.
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Methods:

á bold:

á italics:

á strike:

á sup:

á sub:

á fontcolor:

á fontsize:

á link:

á blink:

á charAt:

á concat:

á indexOf:

á lastIndexOf:

á match:

á replace:

á search:

á slice:

á substr:

á substring:

á toLowercase:

á toUppercase:

 Bold: This method is used to display a string in a bold font.

è Syntax:

Stringobject.bold()

 Italics: This method is used to display a string in italics font.

è Syntax:

Stringobject.italics()

 Big: This method is used to display a string in big font.

è Syntax:

Stringobject.big()

 Small: This method is used to display a string in small font.

è Syntax:

Stringobject.small()

 Sub: This method is used to give subscript effect to the string.

è Syntax:

Stringobject.sub()

 Sup: This method is used to give superscript effect to the string

è Syntax:

Stringobject.sup()

 Fontsize: This method is used to specify the size of font.

è Syntax:

Stringobject.fontsize(size)

 Fontcolor: This method is used to specify the color of font.

è Syntax:

Stringobject.fontcolor(color)

 Blink: This method is used to display a blinking string. It can9t support by the

internet explorer.

è Syntax:

Stringobject.blink()
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 Link: This method is used to display a string as a hyperlink.

è Syntax:

Stringobject.link()

 Strike: This method is used to give strikethrough effects to the string.

è Syntax:

Stringobject.strike()

ä Example of all above String method:

<script language==JavaScript=>

var myString = "ATMIYA University"

var myString2 = " Happy World=

var str==st=;

var str1==2=;

document.write("My String is: "+myString);

document.write("Bold: "+myString.bold());

document.write("Italics: "+myString.italics());

document.write("Strike: "+myString.strike());

document.write("Superscript: 1"+str.sup());

document.write("Subscript: H"+str1.sub()+=O=);

document.write("FontColor:"+myString.fontcolor("red=));

document.write("FontSize: "+myString.fontsize(15));

document.write("Link:"+myString.link("JavaScript") );

</script>

 CharAt: The charAt () method is used to find the character at specified

position.

This method is case sensitive.

è Syntax:

Stringobject.charAt(index)

ä Example:

Var str==My string=

document. write(charAt(3));

á Output:

S

 Concat: This method is used to concat (merge) two or more strings.

è Syntax:

Stringobject.concat (stringX,stringX,&&X)

ä Example:

Var st1==This is<

Var st2== Computer=

document.write(st1.concat(st2))

á Output:

This is computer
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 indexOf: This method returns the position of the first occurrence of a

specified string value in a string object. It is case sensitive. Returns -1 if no

match found.

è Syntax:

Stringobject.indexOf(stringvalue,startIndex)

Here the string value is required and start index is optional.

ä Example:

var str = "ATMIYA";

document.write(str.indexOf(<M=));

á Output:

2

 lastIndexOf: This method returns position of the last occurrence of a specified

string value. It is case sensitive. It returns -1 if no match found.

è Syntax:

Stringobject.lastIndexOf(stringValue,startIndex)

ä Example:

var str==Hello World=

document.write(str.lastIndexOf(<o=))

á Output:

7

 Match: It searches for specified string value in a string. It is similar to indexOf()

and lastIndexOf(), but returns specified string, instead of position of the string.

It is case sensitive method. Returns null if no match found.

è Syntax:

stringObject.match(search value)

ä Example:

var str==Have A Nice Day=;

document.write(str.match(<Nice=))

document.write(str.match(<nice=))

á Output:

Nice

Null

 Replace: The replace() method is used to replace some characters with some

other characters in a string. The replace() method is case sensitive.

è Syntax:

stringObject.replace (findstring, newstring)

ä Example:

var str==Play Cricket!=;

document.write (str.repalce (<Cricket=,=Chess=))

á Output:

Play Chess!
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 Search: The search() method is used to search a string for specified value. The

search() method returns the position of the specified value in the. If no match

was found it returns -1. This method is case sensitive.

è Syntax:

StringObject.search(searchvalue)

ä Example:

var str==Have a nice day=

document.write (str.search (<day=))

á Output:

12

 Slice: The slice() method extracts a part of a string and returns the extracted

part in a new string. You can use negative numbers to select from the end of

the string. If the end is not specified, slice() selects all characters from the

specified start position and to the end of the string.

è Syntax:

stringObject.slice(start,end)

ä Example:

var str==Hello, How are you?=

document.write(str.slice(7));

document.write(str.slice(7,12));

á Output:

How are you?

How a

 Substr: The substr() method extracts a specified number of characters in a

string. To extracts from the end of the string, use a negative start number. The

start index starts at 0. If the length parameter is omitted, this method extracts

to the end of the string.

è Syntax:

stringObject.substr(start,length)

ä Example:

var str==Good Morning=;

document.write(str.substr(3));

document.write(str.substr(3,7));

á Output:

d Morning

d Morni

 Substring: The substring () method extracts the characters in a string between

two specified indices. To extract the character from the end of the string, use

negative start number. The start index starts at 0. If the stop parameter is

omitted, this method extracts to the end of the string.
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è Syntax:

stringObject.substring(start,stop)

ä Example:

var str==Hello world=;

document.write(str.substr(3))

document.write(str.substr(7,3))

á Output:

lo world

lo w

 toLowerCase: The toLowerCase() method is used to display a string in

lowercase letters.

è Syntax:

stringObject.toLowerCase()

ä Example:

var str==Hello World!=

á Output:

hello world!

 toUpperCase: The toUpperCase() method is used to display a string in up-

percase letters.

è Syntax:

stringObject.toUpperCase()

ä Example:

var str==Hello World!=

á Output:

HELLO WORLD!

STRING OBJECT PROPERTY:

 length: This property is used to count the length of the specified string.

è Syntax:

stringObject.length

ä Example:

var str==Hello World=;

á Output:

11

æ Math Object:

Math Object provides standard library of mathematical constants and

functions. The <Constants= are defined as properties of Math Object. The

<Functions= are defined as methods of Math Object.
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Methods:

 abs: It returns absolute value of a number.

è Syntax:

Math.abs(number)

ä Example:

document.write(Math.abs(-7.25));

document.write(Math.abs(7.25));

 ceil: It returns value of number rounded UPWARDS to the nearest integer.

è Syntax:

Math.ceil(number)

ä Example:

document.write(Math.ceil(0.60))

document.write(Math.ceil(0.40))

document.write(Math.ceil(- 5.1))

document.write(Math.ceil(5.1))

 floor: It returns the value of number rounded DOWNWARDS to the nearest

integer.

è Syntax:

Math.floor(number)

ä Example:

document.write(Math. floor (0.40))

document.write(Math. floor (- 5.1))

document.write(Math. floor (5.1))

 cos: It returns the value of cosine of number. It returns numeric value

between -1 to 1.

è Syntax:

Math.cos (number)

ä Example:

document.write(Math.cos (3))

 sin: It returns the value of sine of a number. It returns the numeric value

between -1 to 1.

è Syntax:

Math.sin(number)

ä Example:

document.write(Math.sin (3))

 tan: It returns the number that represents tangent of an angle.

è Syntax:

Math.tan(number)

ä Example:

document.write(Math.tan (1))



18BCACC203 / 18BITCC203 |Core 5 :Web Scripting Languages

99ATMIYAUNIVERSITY

 log: It returns the natural log (base E) of number. If the number is negative(-),

NaN is returned.

è Syntax:

Math.log(number)

ä Example:

document.write(Math.log(1))

 pow: It returns the value of X to power of Y.

è Syntax:

Math.pow(x,y)

ä Example:

document.write(Math.pow(2,3));

document.write(Math.pow(5,2));

 random: It returns a random number between 0 to 1.

è Syntax:

Math.random()

ä Example:

document.write(Math.random());

 max: It returns the number with highest value of two specified numbers.

è Syntax:

Math.max(x,y)

ä Example:

document.write(Math.max(10,15));

 min: It returns the number with lowest value of two specified numbers.

è Syntax:

Math.min(x,y)

ä Example:

document.write(Math.min(10,15));

 round: It rounds the number to nearest integer.

è Syntax:

Math.round(number)

ä Example:

document.write(Math.round(0.60));

document.write(Math.round(0.49));

 sqrt: It returns the square root of a number.

è Syntax:

Math.sqrt(number)

ä Example:

document.write(Math.sqrt(16));
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æ Array Object

An array is the collection of elements having similar datatypes or we can say that

array provides the facility to store multiple values in single variable name.

Property:

 length:

o It returns the length of the Array.

è Syntax:

ArrayObject.length

ä Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <VB=

document.write(subArr.length)

</script>

á Output:

3

Methods:

 concat(): It is used to join two or more Arrays. This method does not change

the original arrays. It only returns a copy of joined arrays.

è Syntax:

ArrayObject.concat()

ä Example: <script languagae==javacript=>

var subArr = new Array()

subArr[0] = <PHP=

subArr[1] = <C=

subArr [2] = <VB=

var moreArr = new Array()

moreArr[0] = <Java=

moreArr[1] = <Oracle=

document.write(subArr.concat(moreArr))

document.write(subArr.length)

</script>

á Output:

PHP,C,VB,Java,Oracle

3

 join(): It is used to put all the elements of array into string. The elements will

be seprated by Seprator, comma(,) is default if you omitted the parameter.

è Syntax:

ArrayObject.join(seprator)
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ä Example:

<script languagae==javacript=>

Var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <VB=

document.write(subArr.join(<:=))

</script>

á Output:

PHP: C :VB

 pop(): It is used to remove and return <Last Element= of Array. This method

changes the length of original Array.

è Syntax:

ArrayObject.pop()

ä Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <VB=

document.write(subArr.pop())

</script>

á Output:

VB

 shift(): It is used to remove and return <First Element= of Array. This method

changes the length of original Array.

è Syntax:

ArrayObject.shift()

ä Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <VB=

document.write(subArr.shift())

</script>

á Output:

PHP

 push(): It is used to add one or more elements to end of the Array and returns

new length.

è Syntax:

ArrayObject.push(newElement1,newElement2,&)
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ä Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <VB=

document.write(subArr.push(<java=))

</script>

á Output:

4

 unshift(): It is used to add one or more elements to the beginning of the Array

and returns new length.

è Syntax:

ArrayObject.unshift(newElement1,newElement2,&)

ä Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <VB=

document.write(subArr.unshift(<oracle=))

</script>

á Output:

4

 reverse(): It is used to reverse the order of elements in Array. It changes the

original Array.

è Syntax:

ArrayObject.reverse()

ä Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <VB=

document.write(subArr.reverse())

</script>

á Output:

VB,C,PHP

 slice(): It is used to extract a section of an Arrya and returns a new Array.

è Syntax:

ArrayObject.slice(start_index,end_index)
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ä Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <VB=

document.write(subArr.slice(0,1))

</script>

á Output:

PHP

 sort(): It is used to sort the elements of an Array. This method will sort the

elements alphabetically by default. Numbers will not be sorted correctly. To

sort numbers, we must create function that compare numbers. After sort()

method, Array is changed.

è Syntax:

ArrayObject.sort()

ä Example:

<script languagae==javacript=>

var subArr = new Array()

arr[0] = <PHP=

arr[1] = <C=

arr[2] = <VB=

document.write(subArr.sort())

</script>

á Output:

C,PHP,VB

æ DATE OBJECT:

JavaScript does not have the datatype as Date. However, we can use Date object

& it9s methods to work with dates and times. Some important things about

methods of date object.

Seconds & minutes 0 to 59

Hours 0 to 23

Day 0(Sunday) to 6(Saturday)

Date 1 to 31

Month 0(January) to 11 (December)

Year Years since 1900

Methods:

 Date(): This method returns today9s date and time.

è Syntax:

dateObject.Date()
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ä Example:

var d=new Date()

document.write(d.Date())

 getDate(): The getDate() method returns the day of the month. The value

returned by getDate() us a number between 1 and 31. This method is always

used in conjunction with a Date object.

è Syntax:

dateObject.getDate()

ä Example:

Var d=new Date()

document.write(d.getDate())

 getDay(): The getDay() method returns a number that represents the day of

the week. The value returned by getDay() is a number between 0 and 6.

Sunday is 0, Monday is 1 and so on. This method is always used in conjunction

with a Date.

è Syntax:

dateObject.getDay()

ä Example:

Var d=new Date()

document.write(d.getDay())

 getMonth(): The getMonth() method reurns the month as a number.

o The value returned by the getMonth() is a number between 0 and

11. January is 0 and February is 1 and so on..

o This method is always used in conjunction with a Date object.

è Syntax:

dateObject.getMonth()

ä Example:

Var d=new Date()

document.write(d.getMonth())

 getYear(): The getYear() method returns the month, as a number. The value

returned by getMonth() is a number between 0 & 11. January is 0, February is

1 and So on. This method is always used in conjunction with date object.

è Syntax:

dateObjecct.getYear()

ä Example:

var d=new Date()

document.write(d.getYear())

 getFullYear(): The getFullYear() method returns a four digit number that

represents a year. This method is always used in conjunction with a date

object.
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è Syntax:

dateObject.getFullYear()

ä Example:

Var d=new Date()

document.write(d.getFullYear())

 getHours(): The getHours() method returns the hour of a time. The value

returned by this method is a number that represents the Hour of a day. This

method is always used in conjunction with date object.

è Syntax:

dateObject.getHours()

ä Example:

var d=new Date()

document.write(d.getHours())

 getMinutes(): The getMinutes() method returns the minutes of a time. The

value returned by the getMinutes() is a number that represents minutes of a

current Hour. This method is used with conjunction with the date object.

è Syntax:

dateObject.getMinutes();

ä Example:

var d=new Date();

document.write(d.getMinutes());

 getSeconds(): This method returns the seconds of a time. The value returned

by this method is a number that represents the second of a current time. This

method is always used in conjunction with date object.

è Syntax:

dateObject.getSeconds();

ä Example:

var d=new Date();

document.write(d.getSeconds());

 getMilliseconds(): The getMilliseconds() returns the milliseconds of a time.

The value returned by this method is a number that represents a milliseconds

of a current time. This method is always used in conjunction with date object.

è Syntax:

dateobject.getMilliseconds()

ä Example:

var d=new Date()

document.write(d.getMilliseconds())

 getTime(): The getTime() returns the number of milliseconds since midnight of

January 1, 1970. This method is always used in conjunction with Date object.

è Syntax:

dateObject.getTime()
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ä Example:

var d=new Date()

document.write(d.getTime())

 setDate(): The setDate() method is used to set the day of the month. The

value set by setDate() is a number between 1 and 31, that represents the day

number of month. This method is always used in conjunction with Date

object.

è Syntax:

dateObject.setDate(day)

ä Example:

var d=new Date()

d.setDate(4)

 setMonth(): The setMonth() method is used to set the month. You can set

month by specifying the value of month and value of day. The month value in

setMonth() is a number between 0 and 11. January is 0, February is 1 and so

on& and the day value in setMonth() is a number between 1 and 31,

represents the day of month. This method is always used in conjunction with

Date object. Here the parameter day is optional and month is required.

è Syntax:

dateObject.setMonth(month,day);

ä Example:

var d=new Date()

d.setMonth(8)

 setFullYear(): The setFullYear() method is used to set the year. You can set the

year by specifying the year, month and day value. The year value represents

the four digit value specifies the year. The month value represents the

number between the 0 and 11 specifies the month. The day value represents

the number between 1 and 31, specifies the date. Here the parameter year is

required and month and day are optional.

è Syntax:

dateObject.setFullYear(year,month,day);

ä Example:

var d=new Date();

d.setFullYear(2009);

 setYear(): The setYear() method is used to set the year. The value set by the

setYear() is a numeric value that represents the year value. Always used in

conjunction with date Object.

è Syntax:

dateObject.setYear(year);
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ä Example:

var d=new Date();

d.setYear(year);

 setHours(): The setHours() method is used to set the hour of a specified time.

You can set hours by specifying the values of hours, minutes, seconds and

milliseconds. Here the parameter hours is required. Whereas minutes,

seconds, milliseconds are optional. Always used in conjunction with date

object.

è Syntax:

dateObject.setHours(hour,minutes,seconds,millisec);

ä Example:

var d=new Date();

d.setHours(10);

 setMinutes(): The setMinutes() method is used to set the minutes of a

specified time. You can set the minutes by specifying the values of minutes,

seconds and milliseconds. Here the parameter minute is required whereas

seconds and milliseconds are optional. Always used in conjunction with date

object.

è Syntax:

dateObject.setMinutes(minute,seconds,milliseconds)

ä Example:

var d=new Date()

d.setMinutes(20)

 setSeconds(): The setSeconds() method is used to set the seconds of a

specified time. You can set the seconds by specifying the values of seconds

and milliseconds. Here the parameter second is required and millisecond is

optional. Always used in conjunction with date Object.

è Syntax:

dateObject.setSeconds(seconds,milliseconds)

ä Example:

var d=new Date()

d.setSeconds(20)

æ Window Object

When you load your browser application, a window immediately appears. This

window is known as browser window or window in short. You can use JavaScript

to open a window, as the result of a button click or any other operation. Since

each window is represented as a distinct window object, opening a new window

actually creates another window object.
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á CREATE AWINDOW

windowVar=[window].open(<URL=,=WindowName=, [Window

Attributes],height,width)

Window Attribute Description

Toolbar Back, forward and other buttons button

Location Address bar displaying the current URL

Directories What9s new, What9s Cool and other buttons in that row

Status Status bar at the bottom of the window

Menubar Displays menu bar to the window (File, Edit, View&)

Scrollbars Displays scroll bar to the window

Resizable Allows resizing of the window

Width Windows width in pixel

Height Windows height in pixel

ä Example:

<html>

<head>

<script type="text/JavaScript">

function open_win()

{

window.open("","my1","menubar,status,toolbar,height=

100,width=500");

window.open("","my2","fullscreen,menubar,status,toolbar");

}

</script>

</head>

<body>

<form>

<input type=button value="OpenWindow"onclick="open_win()">

</form>

</body>

</html>
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ä Example 1: <head>

<script type="text/JavaScript">

function closeWin()

{

xyz.close();

}

</script>

</head>

<body>

<script type="text/JavaScript">

xyz=window.open('','',width=200,height=100);

xyz.document.write("This is my Window");

</script>

<form>

<input type="button" value="Close 'myWindow'"

onclick="closeWin()">

</form>

</body>

ä Example 2: <head> 

<script type="text/JavaScript">

function resizeWindow1()

{

window.resizeBy(-100,-100);

/*method is used to resize a window by the specified pixels*/

}

function resizeWindow2()

{

window.resizeTo(500,300)

/*method is used to resize the window to the specified

width and height.*/

}

</script>

</head>

<body>

<form>

<input type="button" onclick="resizeWindow1()"

value="Resize window By">

<input type="button" onclick="resizeWindow2()"

value="Resize window To">

</form>

</body>
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æ History Object

á The browser maintains a list of most recent URL9s, which can be viewed in

IE as well as Netscape. The history list behaves like a LIFO queue (Last In

First Out).

á The history list is represented in JavaScript by the window.history object. It

allows u to deal with list but not with the data.

History Attribute Description

length[property] Returns the number of elements in the history list

back() Loads the previous URL in the history list

forward() Loads the next URL in the history list

go() Loads a specific page in the history list

ä Example:

<html>

<head>

<script language = "JavaScript">

function ShowHistory()

{

alert("U have accessed " + history.length + " Web Pages ")

}

</script>

</head>

<body onload="ShowHistory()">

</body>

</html>

ä Example:

<html>

<head>

<script type="text/JavaScript">

function goBack()

{

history.forward()

}

</script>

</head>

<body>

<input type="button" value="Back" onclick=goBack()>

</body>

</html>
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ä Example:

<html>

<head>

<script type="text/JavaScript">

function goBack()

{

history.go(-3)

}

</script>

</head>

<body>

<input type="button" value="Back" onclick=goBack()>

</body>

</html>

æ Location Object

The Location object is actually a JavaScript object, not an HTML DOM object. The

Location object is automatically created by the JavaScript runtime engine and

contains information about the current URL.

The Location object is part of the Window object and is accessed through the

window.location property.IE: Internet Explorer, F: Firefox, O: Opera.

Attribute Description

hash Sets or returns the URL from the hash sign (#)

host Sets or returns the hostname and port number of the current URL

hostname Sets or returns the hostname of the current URL

href Sets or returns the entire URL

pathname Sets or returns the path of the current URL

port Sets or returns the port number of the current URL

protocol Sets or returns the protocol of the current URL

search Sets or returns the URL from the question mark (?)

assign() Loads a new document

reload() Reloads the current document

replace() Replaces the current document with a new one
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ä Example:

<html>

<head>

<script type="text/JavaScript">

function newDoc()

{

window.location.assign("http://www.yahoo.com")

}

</script>

</head>

<body>

<input type=button value="Load new document= onclick=newDoc()>

</body>

</html>

ä Example:

<html>

<body>

<script type="text/JavaScript">

function reloadPage()

{

window.location.reload()

}

</script>

<input type=button value="Reload page" onclick=reloadPage()>

</body>

</html>

ä Example:

<html>

<body>

<script type="text/JavaScript">

function replaceDoc()

{

window.location.replace("http://www.yahoo.com");

}

</script>

<input type=button value="Replace document" onclick=replaceDoc()>

</body>

</html>
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ä Example:

<html>

<body>

<script type="text/JavaScript">

document.write(location.search);

</script>

</body>

</html>

ä Example:

<html>

<body>

<script type="text/JavaScript">

document.write(location.href);

</script>

</body>

</html>

---------------------------------

 Question Bank: (1 Mark Questions)

1) JavaScript is a Client Side Scripting Language. (True/False) 3 True

2) There are no need to declare variables, classes or methods in JavaScript.

(True/False) 3 True

3) We can add JavaScript in both <Head> and <Body> section. (True/False) 3 True

4) Which tag is used to describe JavaScript statement? 3 <script>

5) Which Literal has only two values like True & False? 3 Boolean

6) How many types of dialog boxes are available in JavaScript? 3 3

7) What is used to break line in message boxes? 3 '\n'

8) Which dialog box is used to display some information on web browser window? 3

Alert

9) Which dialog box is used to verify or accept something from user? 3 Confirm

10) Which dialog box is used to get some input from user? 3 Prompt
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11) Which dialog box is return only Boolean datatype value? 3 Confirm

12) Which block is executed in Switch Case when expression is not match with any

case? 3 Default

13) Which method is used to merge two or more string in JavaScript? 3 Concat

14) Which property is used in string object? 3 Length

15) What is the document in document.write()?3 Object

16) What is the write in document.write()? -Method

17) What is the output of statement - Math.ceil(-9.7)? 3 "39"

18) What is the output of statement - Math.floor(-0.9)? 3 "31"

19) What is the output of statement - Math.random()? 3 0.n (any random no)

20) What is the output of statement - document.write(1 + 2 + "3")? 3 33

21) What is the output of statement - document.write("1" + 2 + 3)? 3 123

22) What is the output of statement - document.write("10" * 2 + 3)? 3 23

23) parseFloat(1 / 2 + "2")=? 3 0.52

24) parseInt(0 * 1 + "2")=? 3 2

25) If x="GUJARAT", What will the output in document.write(x.substr(3,2))? 3 AR

26) Which method is used to remove and return first element of array? 3 shift()

27) Which method is used to remove and return last element of array? 3 pop()

28) Which method is used to add element into end of the array? 3 push()

29) Which method is used to add element into beginning of the array? 3 unshift()

30) If x==ATMIYA University=, then output of alert(x.substr(5,9)) is ___. 3 A Univers
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Question Bank: (5 Marks Questions)

1) What is JavaScript? How to insert JavaScript into page? (Page No. 74,75)

Ans. What is JavaScript? 3 2 marks

How to insert 3 1 marks

Where to put JS into web-page. 3 2 marks

2) Describe Data types (Literals) in JavaScript. (Page No. 77)

Ans. Different Literals. 3 5 marks

3) Explain Dialog boxes in JavaScript. (Page No. 78)

Ans.What is dialog box? 3 2 marks

3 types of dialog boxes with an example. 3 3 marks

4) Explain four Decision making statement in JavaScript. (Page No. 81)

Ans. Explanation about decision statement with an example. 3 5 marks

5) Explain Looping structure in JavaScript. (Page No. 84)

Ans. Explanation about looping structure with an example. 3 5 marks

6) Explain Array in JavaScript. (Page No. 86)

Ans. Explanation about Array with an example. 3 5 marks

7) Explain any 5 methods of String object with an example. (Page No. 92)

Ans. Description of methods with example 3 5 marks

8) What is Object, Method and Property? Explain method of Math object with an

example. (Page No. 92, 97)

Ans. Object, Method, Property 3 2 marks

Method of Math Object. 3 3 marks

9) Explain any 5 methods of Array object with an example. (Page No. 100)

Ans. Description of methods with example 3 5 marks

10) Explain Window and History Object with an example. (Page No. 107,110)

Ans. Explanation of Window Object 3 2 marks

Explanation of History Object 3 3 marks

11) Explain Location Object with its attributes in JS. Describe any two examples of it.

(Page No. 111)

Ans. About Location Object. 3 1 marks

All attributes 3 2 marks

Two examples 3 2 marks
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 EVENTS

� What Is an Events?

It describes actions that occur as a result of user interaction with the web page

or other browser related activities. When a button is clicked or a mouse has

been moved or even when a key has been pressed an event is said to be

occurred.

� Event Handling

The response in conjunction to the occurrence of events by the web browser is

called as event handling.

� Event Handler

The code that performs this processing is called event handler.

Mouse Events

 onClick:

The onClick event occurs when the user clicks on an element. The onClick event

is the most frequently used event type, which occurs when a user clicks the left

button of the mouse. You can put your validation, warning etc., against this

event type.

á Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<input type=button value==Atmiya= onClick=atmiya()>

 onMouseOver

The onMouseOver event occurs when the mouse pointer is moved onto an

element of web page.
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á Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<span onMouseOver=atmiya()>Atmiya</span>

 onMouseOut

The onmouseout event occurs when the mouse pointer is moved out of an

element of web page.

á Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<span onMouseOut=atmiya()>Atmiya</span>

 onMouseDown

The onmousedown event occurs when a user presses a mouse button over an

element. The order of events related to the onmousedown event (for the

left/middle mouse button).

á Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<span onMouseDown=atmiya()>Atmiya</span>

 onMouseUp

The onmouseup event occurs when a user releases a mouse button over an

element after pressing a mouse button. This event trigger after onMouseOver

and onMouseDown events.
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á Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<span onMouseUp=atmiya()>Atmiya</span>

 onMouseMove

The onmousemove event occurs when the pointer is moving while it is over an

element of web page.

á Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<div onMouseMove=atmiya()>Atmiya</div>

Keyboard Events

 onKeyDown

The onKeyDown event occurs when the user is pressing any key from the

keyboard.

á Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<input onKeyDown=atmiya()>

 onKeyPress

The onKeyDown event occurs when the user is pressing any key from the

keyboard. The onkeypress event is not fired for all keys (e.g. ALT, CTRL, SHIFT,

ESC) in all browsers. To detect only whether the user has pressed a key, use the

onKeyDown event instead, because it works for all keys.
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á Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<input onKeyPress=atmiya()>

 onKeyUp

The onKeyUp event occurs when the user releases a key from the keyboard. This

event triggers after onkeydown or onkeypress event.

á Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<input onKeyUp=atmiya()>

Other Events

 onFocus

The onFocus event occurs when an element gets focus. The onFocus event is

most often used with <input>, <select>, and <a>. The onFocus event is the

opposite of the onBlur event.

á Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<input onFocus=atmiya()>

 onBlur

The onblur event occurs when an object loses focus. The onblur event is most

often used with form validation code (e.g. when the user leaves a form field).

The onblur event is the opposite of the onfocus event.
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á Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<input onBlur=atmiya()>

 onChange

The onchange event occurs when the value of an element has been changed. For

radiobuttons and checkboxes, the onchange event occurs when the checked

state has been changed. This event triggers also on <select> elements and also

while elements loses focus.

á Example:

<script>

function atmiya()

{

alert(<Wel-come to ATMIYA University=);

}

</script>

<input onChange=atmiya()>

 onError

The onerror event is triggered if an error occurs while loading an external file

(e.g. a document or an image).

á Example:

<script>

function atmiya()

{

alert(<Error..!! \n Image could not load.=);

}

</script>

<img src==e:\wrong\path\image.jpg= onError=atmiya()>

 onLoad

The onload event occurs when an object has been loaded. onload is most often

used within the <body> element to execute a script once a web page has

completely loaded all content (including images, script files, CSS files, etc.). The

onload event can be used to check the visitor's browser type and browser

version, and load the proper version of the web page based on the information.
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á Example:

<body onLoad=atmiya()>

<script>

function atmiya()

{

alert(<Web-page loading process is completed.=);

}

</script>

</body>

 onUnload

The onunload event occurs once a page has unloaded (or the browser window

has been closed). onunload occurs when the user navigates away from the page

(by clicking on a link, submitting a form, closing the browser window, etc.). The

onunload event is also triggered when a user reloads the page (and the onload

event).

á Example:

<body onUnload=atmiya()>

<img src==e:\wrong\path\image.jpg=>

<script>

function atmiya()

{

alert(<Web-page could not load successfully.=);

}

</script>

</body>

 onResize

The onResize event occurs when the browser window has been resized.

á Example:

<body onResize=atmiya()>

<script>

function atmiya()

{

alert(<You resize your browser window.=);

}

</script>

</body>
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 onReset

The onReset event occurs when a form is reset using reset button in web page.

á Example:

<form onReset=atmiya()>

Name : <input><br>

<input type=reset>

</form>

<script>

function atmiya()

{

alert(<Web-page form will be reset.=);

}

</script>

 onSelect

The onSelect event occurs after some text has been selected in an element. The

onSelect event is mostly used on <input type="text"> or <textarea> elements.

á Example:

<input onSelect=atmiya()>

<script>

function atmiya()

{

alert(<You select some text from input box.=);

}

</script>

 onSubmit

The onSubmit event occurs when a form is submitted. This event is triggered

only from <form> element.

á Example:

<form onSubmit=atmiya()>

Name : <input><br>

<input type=submit>

</form>

<script>

function atmiya()

{

alert(<Web-page form data submitted successfully.=);

}

</script>
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 Document Object Model

An HTML page is rendered in a browser. The browser assembles all the elements

contained in the html page, downloaded from the web server in its memory.

Once done the browser then renders these objects in the browser window. One

the HTML page is rendered in the browser window, the browser can no longer

recognize individual HTML elements. To create an interactive web page it is

imperative that the browser continues to recognize individual HTML objects

even after they are rendered in the browser window.

This allows the browser to access the properties of these objects using the built

in methods of the objects. Once the properties of an object are accessible then

the functionality of the object can be controlled at will.

JavaScript enabled browsers are capable of recognizing individual objects in an

HTML page, after the page has been rendered in the browser, because the

JavaScript enabled browser recognize and uses the Document Object Model.

Using the Document Object Model JavaScript enabled browsers identify the

collection of web page objects (web page elements) that have to be dealt with

while rendering an HTML based, web page in the browser window.

� DOMmethods and property (Working With Forms in JavaScript)

In the DOM, all HTML elements are defined as objects. The programming

interface is the properties and methods of each object. A method is an action

you can do (like add or deleting an HTML element). A property is a value that you

can get or set (like changing the content of an HTML element).

1. getElementById()

2. getElementByName()

3. innerHTML property

1. getElementById()

If you want to quickly access the value of an HTML input, than this method can

be used. It return a reference of the HTML element (control).

å Syntax:

getElementById(Reference Id);

á Example:

<body>

Welcome <span id=x>Guest</span>,

<script type=text/JavaScript>

function abc()

{

document.getElementById(8x9).innerHTML==ATMIYA=;

}

</script>

<input type=button value== Ok = onClick=abc()>
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</body>

Here we print a message in web page like <Welcome Guest,= And call a function

abc() using onClick event from input button. Function abc() get element by id 8x9

and replace the content 8ATMIYA9 using innerHTML property.

2. getElementByName()

It returns a collection of objects with the specified NAME.

å Syntax:

document.getElementByName(Reference Name);

á Example:

<script language=JavaScript>

function abc()

{

var x=document.getElementByName(<a=);

alert(x.length);

}

</script>

<form>

Science : <input type=radio name==a=>

Commerce : <input type=radio name==a=>

Arts : <input type=radio name==a=>

<input type=button onClick=abc() value== Ok =>

</form>

3. innerHTML property

The easiest way to get or modify the content of an element is by using the

innerHTML property.

When the innerHTML property is set, the given string completely replaces the

existing content of the object. If the string contains HTML tags, the string is

parsed and formatted as it is placed into the document. This property is

accessible at run time as the document is being parsed.

Each HTML element has an innerHTML property that defines both the HTML

code and the text that occurs between that element's opening and closing tag.

By changing an element's innerHTML after some user interaction, you can make

much more interactive pages.

However, using innerHTML requires some preparation if you want to be able to

use it easily and reliably. First, you must give the element you wish to change an

id. With that id in place you will be able to use the getElementById function,

which works on all browsers.
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After you have that set up you can now manipulate the text of an element. To

start off, let's try changing the text inside a bold tag.

á Example:

<body>

Welcome <span id=x>Guest</span>,

<script type=text/JavaScript>

function abc()

{

document.getElementById(8x9).innerHTML==ATMIYA=;

}

</script>

<input type=button value== Ok = onClick=abc()>

</body>

 Timer [Events/functions]

The window object allows execution of code at specified time. The timer event is

used to execute the statement[s] after particular time. The time will be in

milliseconds. Once the timer event is started it will execute the statement[s]

after specified time, which is given by user. There are two ways to use the timer

events.

ã setTimeout();

ã setInterval();

These timer functions are called timing events.

� setTimeout();

The window.setTimeout() method can be written without the window prefix.

The first parameter in setTimeout function is an execution part and the second

parameter indicates the number of milliseconds before execution.

å Syntax:

setTimeout(Execution part, miliseconds);

á Example:

<script type=text/javascript>

setTimeout(<alert(8Welcome to ATMIYA University9)=,3000);

</script>

� setInterval();
The setInterval() method repeats a given expression[s] at every specified time-

intervals (in milliseconds). The setInterval() method will continue calling the

function until clearInterval() is called, or the window is closed. The ID value

returned by setInterval() is used as the parameter for the clearInterval() method.
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å Syntax:

setInterval(Execution part, miliseconds);

The window.setInterval() method can be written without the window prefix. The

first parameter is the function to be executed. The second parameter indicates

the length of the time-interval between each execution.

Note: 1000 miliseconds = 1 Second

á Example:

<script type=text/javascript>

setInterval(<alert(8Welcome to ATMIYA University9)=,3000);

</script>

� How to Stop the Execution?

The clearTimeout() or clearInterval() method stops the execution of the function

specified in timer event.

å Syntax:

window.clearTimeout(setInterval VariableName)

window.clearInterval(setInterval VariableName)

The window.clearInterval() method can be written without the window prefix.

The clearInterval() method uses the variable name returned from setInterval()

function.

á Example:

<input type=button value=Stop onClick=abc()>

<script>

var x=setInterval("alert('Welcome to ATMIYA University')",3000);

function abc()

{

clearInterval(x);

}

</script>

 Error-Handling in JavaScript

� Try...Catch Statement

The try...catch statement allows you to test a block of code for errors. The try

block contains the code to be run, and the catch block contains the code to be

executed if an error occurs. When users see errors, they often leave the Web

page. This will teach you how to catch and handle JavaScript error messages.
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å Syntax:

try

{

Some JS statements

}

catch(variable name)

{

Handle errors message

            } 

When executing JavaScript code, different errors can occur. Errors can be coding

errors made by the programmer, errors due to wrong input, and other

unforeseeable things.

Note that try...catch is written in lowercase letters. Using uppercase letters will

generate a JavaScript error!

á Example:

<script>

try

{

Document.write(<Welcome to ATMIYA Univeristy=);

}

catch(z)

{

alert(z.description);

}

</script>

The example above determines statement into try block generate some error,

because of object 8Document9 is written in capital letter. Try block sent error to

the catch() statement. In catch statement, parameter 8z9 store this error and

finally display it in alert box as a parameter description.

� The throw Statement

The throw statement can be used together with the try...catch statement, to

create an exception for the error. The throw statement allows you to create an

exception. If you use this statement together with the try...catch statement, you

can control program flow and generate accurate error messages.

å Syntax:

throw (exception)

The exception can be a string, integer, Boolean or an object. Note that throw is

written in lowercase letters. Using uppercase letters will generate a JavaScript

error.
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á Example:

<script>

var x=prompt("Enter a number between 0 and 9.","");

try

{

if(x>9)

{

throw "Err1";

}

else if(x<0)

{

throw "Err2";

}

else if(isNaN(x))

{

throw "Err3";

}

else

{

alert(<Entered Value is =+x);

}

}

catch(er)

{

switch(z)

{

Case 8Err19:

alert(<Too High Value=);

break;

Case 8Err29:

alert(<Too Low Value=);

break;

Case 8Err39:

alert(<Value is not a number=);

}

}

</script> 

The example above determines the value of a variable called x. If the value of x is

higher than 9, lower than 0, or not a number, we are going to throw an error.

The error is then caught by the catch argument and the proper error message is

displayed.
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 Question Bank: (1 Mark Questions)

1) Which property is used in DOM? 3 innerHTML

2) Which method is used to access the set (group) of objects in DOM? 3

getElementsByName()

3) Which event is occur when input element lose the focus? 3 onBlur()

4) Which event is triggered while release the mouse button? 3 onMouseUp()

5) Which event is triggered while release the key from keyboard? 3 onKeyUp()

6) Which event is written only into form element? 3 onSubmit()

7) Stands for : DOM 3 Document Object Model

8) Which event is used to execute statement only once after particular time? 3

setTimeout()

9) Which function is used to stop output of interval function? 3 clearInterval()

10) Which function is used to repeats an expression at specified time. 3 setInterval()

11) Which two statements are used for error handling in JavaScript? 3 try...Catch,

throw

12) A throw() statement is used with ___________ statement. 3 try&catch()

13) Which statement is compulsory used with try&catch statements? 3 throw()

14) onSubmit event is written in Submit button controller only. (True/False) 3 False

15) onReset event is written in Form element. (True/False) 3 True

16) onBlur event is triggered while image got blur pixel on web page. (True/False) 3

False

17) innerHTML is a method of Document Object Model. (True/False) 3 False

18) innerHTML is not a property of Timer event. (True/False) 3 True

19) innerHTML is written with setTimeout function. (True/False) 3 False

20) A throw statement is used with try&catch() statement. (True/False) 3 True

21) The exception of throw() can be a string, integer, Boolean or an object. (True/False)

3 True
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 Question Bank: (5 Marks Questions)

1) What is an Event? Describe mouse events with an example. (Page No. 116)

Ans. What is Event? 3 1 marks

Mouse events with an example 3 4 marks

2) What is an Event? Describe Keyboard events with an example. (Page No. 116, 118)

Ans. What is Event? 3 1 marks

Keyboard events with an example 3 4 marks

3) What is an Event? Describe onFocus, onError, onReset, onSelect with an example.

(Page No. 119)

Ans. What is Event? 3 1 marks

Events description with an example 3 4 marks

4) What is DOM? Describe its methods with an example. (Page No. 123)

Ans. What is DOM? 3 2 marks

Description of methods with example3 3 marks

5) What is DOM? Describe its property with an example. (Page No. 123, 124)

Ans. What is DOM? 3 2 marks

Description of property with example3 3 marks

6) What is Timer event? Describe its functions with an example. (Page No. 125)

Ans. What is Timer? 3 1 marks

Description of its 2 functions with example3 4 marks

7) Explain setInterval? How to stop the execution of Interval? (Page No. 125, 126)

Ans. Explanation of setInterval. 3 1 marks

How to stop the execution? With example3 4 marks

8) Explain Error Handling statements with an example. (Page No. 126)

Ans. Explanation of try&catch() statement with example 3 2 marks

Explanation of throw statement with example 3 3 marks
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O



������������

	
���
����������������������
������������������������
����������������

���� ���

!���� "������������

���� �#

���$�  

$��#� %

#��&� ��

&��'� ��

'���� $#

���%� � 

%�� � ��

()*+,*-,.�/0*)01+

2+,0/0,
*3.*)*�

45

67
89:;9<=

>

5

?7
9=

>
:

@7
9

>

A=

B����

;95

7
9

>
8��
�����
�����<

.0CD-�)�.*)*�

45

67
E89:;9<=

F

5

?7
E9=

F
:

@7
E9

F

A=

5

?7
EG=

F
:

@7
EG

F

A=

B����G59H:I8�����������<���F5
7
EH

J1+)0+
1
C,*)*�

45K

?7
EG=

F
:

@7
EG

F

A=

$



����������	



��
�������������������������������������������������������������� !"#$

%&'�(����)&*��
��)�&��������������������������� ��+���,�����������-������

�����.�/���������������������+�����,�����������-������������������ !01���

��2�����34�5
6�
7899:�����:"����������������������;<��,���$

=>�?@A��0�+��+�������������������������������B�����89-����������+��2��

���������CDECFEDFED9EC8ECCEG9EDHEDIEDD$

J���DKFGLMIDKG

=>�0�+��+������N$O$������������������++����B�����

P 89 88 8Q 8I 8C 8D 8G 8L 8H

� Q L 89 8Q 8D 88 89 G I

J���8$FHLMI$FCL

=>�R���N$O$�����������

J���8$IC8GM8$H

N�S������,� 89 88 8Q 8I 8C 8D 8G

R�������! Q L 88 8D 89 C 8

=>�R���N$O$

J���8C$QHD

T��U� 89.Q9 Q9.I9 I9.C9 C9.D9 D9.G9 G9.L9 L9.H9

V����������� D 8Q 8D Q9 89 C Q

=>�R���N$O$

J���8F$HH

0+����������+9.89 89.Q9 Q9.I9 I9.C9 C9.D9 D9.G9 G9.L9

R�������! G 8C 89 H 8 I H

=>�R���N$O$

J���88$QHG

JB�W��X����Y 89.8F Q9.QF I9.IF C9.CF D9.DF G9.GF L9.LF H9.HF

V�������� 8 9 8 89 8L IH F I

I



���������	�	��
���
���������	�����������

����������	��

��������	�� �����������

������	� ! !

������	� " #�!

������	�$!  %!

������	�$" $&!

������	��! �!"

������	��" ��"

������	�"! �%!

'()*+,-./01/2-314-56/07)84)64/5.

9:;�<��	��������=��	�������>��=����
������
	���������?�>����	��@	�	���

���������	��"!?�%	��# ?�����=�������<����	��	������	�������������>��	��#"?# 

	�� ?�����=�������A�����������=�������������������B

����@	�	��

9:;�<���>���=����
��C�
	���	��	��D���=����=>�����	�=���	�������
��

C��=������
	���	�������=���������B

� %"  ! &  % �� � &� � #$

D � � #" $! "� #" ��  �  &

����D������=����������

9:;�<�������C����������=�����	���=����
���	����	����
	����������

�����	�D���	���	���>�
������	���=��������	�=�C	� �"C���	��	��	������	����

������	���=����
���	��������	�=� ! #  $ �

�����	�=�����	������������� # � � " $

��#� "��	�������C��=���	��	�
�=�������������=����������

����<�	�D�

�



��������

���	
�����
��
������
����������������
�������������
���������

�����������
�

������������
���
���������������
�	��
��

�����



�����
�����
��

����������
������������
	��
�������
 �
��	��� �!�
�������������"��
������!�

	�������
�	

�

���
����!��

������������
���
������
���������
������	��	��
��

�����

����
��
�����
��

���	
��� �!��

���
�����

����

��� �������
��
��
���
�������!
���

�������

��

�

#�$�%&�'(��������

)



��������������	�
	�����
���	������	�����
�����������	��������
�����

	��


������������
�����

���
���������
�����
���	��	
���
����������	����

������������	������
	�����

������
�������
	�����
������	���������������	�����������������
	�����
	��

������
	�������	����	���������	��
�����

������
������
�����������	�����

�������
����
��	�������	����

�� !"#� $%&'$(%)#*(+#&,%-$.#/&#$$

������	�����012
	�

12�
��
	�����

��
	�
������
���	

�
��
	�����

3

�
45��
	�����
	6

3

���
���
��	�������	�������������	78��8�9�����������0�����������������	

12:;�9��	��
�����0�����������������	12<;�9��
�0������

������������	12�;�

=>?@A
�
��
��B
��C�
���	D�
���
��	�������	����������������	��
�
@

�	�@;�;EF

� ; 8 F 4 G H I J

� 8F 8J FK 8K E G 8 ;

=>?@A
�
��
��
���������
����������	����������
�
@

F;�FH�4;�4H�G;�GH�H;�HH�I;�4;

�	�@K:;���	����	������
���	�
�����������0�������

=>?@9�	�
���������
����������	���

L5�68I�FI�4I�GI�HI�II�JI�FI

L5��6

� F; F8 FF F4 FG

0 I G H 8 F

L5���6

I



����� ��� ��� ���	 �	��
 �
�	�

��
��
��� � 
 � � 	

�������������������
��� 
!
"

������#$�������
��� 
!
"

����������
%����
��� 
!
"�

&'(���������
)���*
�����+����
,��
���-� 
!�
��-��.�/
-����!��%"����

01234�5		�6��7/
�
-��
�89���
%����
��� 
!
""�����:������

;�%
� ����� ���	� 	��	� 	��#� #��#� #���� ����� �����

<���-!�� 
�� � �
 #� �� 
	 #	 �� 


&'(37/
����
����������"
�
��:�������"�"��
���
%��
�:
��!���������
)���

*
�����+����
,��
���-� 
!�
���

012�89=�5���#

>�� � ���� ���	� 	��#� #���� ����� ���
� 
����

<��-���"�"��
� �� �� 	� 	� �� �� 


&'(�����%�����-����
.�
?
@=��	A

?
@B=	�	����".�"
���#������")���

*
�����+����
,��
���-� 
!�
���

012�����



&'(C��"�����:�������/
.
����
��.
"�����������
,��
���-� 
!�
�������
����"

.�"
��"���
,��
���-����������

012���D#���
E

&'(�7/
-����!��%��-��.�����!���:����
"-��.�/
�
���"��-�-�������
�����%��!�%
��

�/
����/.
���.
����F��
�����"�/
.
"�����F��	���G��
�/
��-��.������:����/


"�����:������-�/
!�%
��

012�89=4�5
�#	#��/
�
���
%����
� 
!�
����!�%
��

H'IJK2L2

)����������.
����
�-�/
�
� 
"�
���-�"�����:������7/
���%
��/
 ���������/
.��


�
� 
"!���:
"�����:������C�%��
����"
��:����/
�/��
�-�-�
��
���"�����:������

7��
��-)�������

MN
���� ������C��������
/����%�/�%/
��
� �/�����.������
�7��.��/����
��

��������-�/
��
.��
���/
�
��
��

M*����� �����������
/����%���!
��
� �O���
���/���/
���.������
�7/
�
��

�
������
���������-��
.��
���/
�
��
��

M>
��� ������C�������
/����%����.������
�7/
�
��
����"�����:����������"�/


�
��
�����
�.
����C����/���
�.
���.
"�����".�"
��

�����

�



����������	���
�
�����
����
�
�������	�����	��	����
��	
���
���
���������	�
�
��

�����
���

��������� �!"�#��$%$&

'(�
������	���
)*

'(��+��������)*,-���	��
���	��������+����	����
�����������	�
��

'(��+��������)*.-���	��
������������+����	����
��������
��	�
��

'(��+��������)*/-���	��+��
�0��	��������
����������	�
�12�	���3

)*/
45

678

9
:;<=:
>

?@

A

BC���%DC"�#��$%$

E����
��F�	���
�/����������	���
�G-�

(��������0��
���

H�CI
����	���
����+�������
�0����&

J $&K���
��	�
�

L���	���
M���
��� N O - P Q

I	�R����
 O - Q P N

H�C&I
���+���	
���������	���
����+�������
�0�
��	
���
��&

J $&K���
��	�
�

�����(���	���SGNS NSGOT OSG-S -SGPS

�	�R����
 N P - O

U



�������������	
���������


��������������

�����������

�������������� !���"�#���$���%���&�����������"������������#����#�

'�������"(��)�*��+,-

������������"�.����"��&��/��$�+�$���"&�//�����"�+��&�/0����#���

/���'�������"1

2�/��"���"�$�&��"���""�%�$���������"$�0���#����$�'�������"1

������������"�"����"��&��/��"���(/��$�+-�#$�&$+���"#��$�$��""�&������

(��������-���#����#���/����$���#�'�������"1

3���4�56���&�/0���"�����#�����&�/���+�70��+������0��&���++�/��+

��&111

89:;<=3�=

;>?8@=A

B$�������$�����0�"�%&�����������"%����#"�

�18C6�DEF����������

:�����G�F����������HB$�&�����������""��+����0�"���'���%�$�'����"�%

�#�'�������"&$��I��I���$�"�/�+���&����12���$��#��+"��"*��&���"�"�,

��"���&���"�"1.�/�������"*+�&���"�"�,��"�+�&���"�"1
���7�/0���J����

&��"�/0������+B�/0��������K��I$���+J��I$�1

LMNOPQRSTU VWX VWY VWW VZX VZY

[MNOPQR\OU ZX ZY Z] ZW Ẑ
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!##$.1!+.(/)9�
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XSD,̂I,cEIZ,KM,MVKO]OfI,VLMZcXKOMD,VLMXIEEIE,SDZ,LIZcXI,TSEKÌ,JD,SPLOXcYKcLI\,JMG,XSD,̂I,
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j.�kl;m=1>453367489:;3741<;:02=>934:@4@=92:0n4:@42A1>B84opqrs.4

t>8u4

GHI,hSXKMLW,MN,GHODPE,QhMGR,LINILE,KM,S,]SDcNSXKcLODP,ID[OLMD]IDK,KHSK,YI[ILSPIE,KHI,

JDKILDIK,MN,GHODPE,QJMGR,KM,XLISKI,S,XMDDIXKIZ,SDZ,ZSKSbZLO[ID,VLMZcXKOMD,EWEKI]̀,

aIIZF,GHI,DIIZ,NML,hMG,SLOEIE,NLM],KHI,ODXLISEODP,ZI]SDZ,NML,E]SLK,SDZ,XMDDIXKIZ,

]SDcNSXKcLODP,VLMXIEEIE,KHSK,XSD,VLM[OZI,LISYbKO]I,ZSKS\,O]VLM[I,INNOXOIDXW\,SDZ,ODXLISEI,



�����������	
����
��
�������������������������������������������������������������������

�
����������������������������
�����������������������������������������
�

��������
����������������������������������������������������������������������

��������������������������
�������������������������
��������������������������������

����������������������������
����������������������������
�������
����	�������������

����������������	��
����
�

 ���������������������������������������
����
��������������������������
����������������

�������	��	��������������������	������������������������
��������
��!�����	������������
�

�������������������������������������������
����	��������������������������������

��������������������������������������������	
����������������������������������

����������������������������������������
��
����������������������������������������

������������	
�

 ������������������
����
������������������������������
�����������������������	��	�

���������������������������"�������������������������������
���������
��������������	��

�����������	������!�����	
�#���
��������������������������������������	���������������	�

�������������������
�������
�����������������������������������������������������
��

�������	
�

$%&'()*+,-../)0-*)123,14,516,7,816,

923:,

�
�� ������������
�����; ��<������
��������	�����
�����;���<�
��������������������������

������������������������������������������������
��
����������

=����
������ ���������������������������������������������������"��������������������


����
�������������������������������������������������������������������������
�

>����������������������������������������������������������������������������������

���������
�����������	�������
����	
���������������������������������������������

���������������������������������������������������������������	
�

#������������ ���������������������������������������������������������������������������

���������������	������������������������
�

���������������� ��������������������������������������
�����������������������������

�������������������������
� �����������������������������������������	������������

�����������	��������������������������������������������
�

������
������ ������������������������������������������������������������
��������
����

���
������
�������������������	
�

?����	�� ��������������������������������������������	�����������������������������

���������������������������	
� ����������������������������������������������������

�����	�������������
������������������������
�

@������� ���������������������������
���
����������������������
�����	����������

����������������������������������������������������
� �����������������������

�����������������	����������������������������
�



�������������	���
������
������
�	���
�����������	������
�����������������	����������

���	������	����������������������	���������������	����������
�����������	���	�
���
������

�����������������������������
���	��	���������������������
������

�� !"#$%&'(&'()*+%&$,��(-&.(/%+%(0�/%+%(1&'&'.((2�/%+%(3%4*5678&'.(

((((((((((9'8(

:�;<���=�	����
����	��	���
�����������
���
��	���	������������	���	�������	��������	���>��

�������������������?�	����������������������	������������������	
��
����������	��������������

������
�����	��	��	����@	�>��������������������?���>��	����	��������	��
�����
��	�	������

�������
�����������������������A��

�������
�����	��	�������	����	�����
���������
�

���	�
���������������	������������>�����������������������>����������������	�����

������	���
��
�
��	����������������������	�����
����@����>��	���
�>���������������������


��������	
��
��������	@�����������	��������������	�����	���������
�������������<���

=�	��	���������������������B���������C������	�������������������?��	�������	��
���	��
�

��	��	�������������	����	�����	�
������
������������>���������������������
��
�>��������

�������������������������	��������
��	�����
����	�����	��	�������

D�;=�	��E���������	������������
���������������		����������	��������������������	�����������

��	���	����	����������	��������
��	�	��	���������
����������������������	�
��	����	���	�

���
�����
��
�	������������������
��
�������	���

F�����	���������������
�����	����A��

�������
���������������	��
������	�����G����	��

����	�
����		�������������	�������������	�����	�
�����	����������	������	�����
�����
���

�����������	���������
������	������	�
��	����	�
��	��	�����
��G���	�������������	���	����>��

�	�����	�
�����������������
��
�������	������
��	��������������������������

��	����	�������	�����
�����
�����������	������������	�
��	�����������	�
������	��

���
��	��>��������	����������������>��������������������������	��	����	���
����	����

��
��������

H�;=�	��I����������������	�����G���
������	����?�����������?����������	�������������
���	��

�
���	�����������������������������>�������	�����������	���	������������	���������������

	��������������
���>����������	�������������������	������������������	��������������������

���������	���������
������������	���	��
��
�
��	��������������

���	�������
�����	����A��

�������
�����������������	������������	���	�����	�����	�
���

��	����������	��������	������������	�����>���������������������������?����������
�����


����������J�	���	�������
��
��K����LJ�KM���������	��	����
�����	��
��
��	����������

����������	��	�����	��������������������	�����>�����������	����
��
���������	���	�����
���

����������������	�����	�����������������	����>�������
���>����������	��������������

�����	����������������������������	���������	����������>������	��	���������������	����	��

���	�
���>���������������	�����������
�����

N�;J�������OP�������������	�����	�>������
�����

���Q�

����OP����������������
��
�����������	��������	���
�����
��	���������������
�>�����	���

�����	��	�����
���	���
���������O��	���Q�



�

����������	�
��
������������������������
������������������������������������������������

�����������������������������������������������������������������������������������������

�����������������������������������������
���
���

�����������	������������������������������������������� �������������
������������
������

��������!��������
���������������������������������������������!��������������������������

���������������������
����������������"������
��������!����������������������������������

���
���

������������	�
��
������������������������������������������������������������
��������

�������������������������������������������������������
������#�
$��"�������������������

�����������������������%�&�������

������'
�����	�
��
������������������������(
�������"����������������������������!��
����

������������������������������������������������������������������!�����������������������

�������������

������������	����������������������������
����������������
����������������
�����������

������������������������������� �������
����������
����������
�������������������

�����������

��������������������	�)��������������������������������������������
����������������

���
��������������
��������������������������������"��������!������"���������
�������������

�������������������"�������
�������������������������
����������������������
����������

������������������������������������!������������������

*�������"��������+����������������������������������
����������������������������������

����
�����������!��������������������������������

�

,-./01234567896:3;7961<9=9574>56?978>@;6

A5;6

B��������!������������� ��"�����C��
�������
������C�����������������������
���������

���
������"�����������������������������������D����������!��������������������!�������

"����	�

��
��	���
���������
������
������������������������ ��������������
����������
������

"�����������������������������
����������������"�������������������������������������������

���������

���
��	����
������������
����������
�����
������
�����������������"���������������

���
����������
������"������������������������������
���������������������������������

"�����������
����

�������	�������������������������"������������"�����
��������
������������������!������

���������������������������������������������������������������

������	�������������� ����������������������������������������������������������
���

"������������������������������������������������
���������"������



����������������������	
���
�������	
�
���������
���
��������
�������������
������������

	
���������������
�����	��������������	�
�����������������
���������
�
�
�������
�

������
��������

����
�����
	
���
���������
	
���
��������������
����

����������������
���
�������
���

���	����	
���������������
�����	����	
���
�������������������������������������������

�����������������
��
������
��� �����

!����	����������������������	
�������������������
����"�������
���������"������
�

����������
���
������
�����
�����������	�
���

#$%&'()*+,*-*.(,)-/*0123(+4*5+66-7-4)*8-)'95,*96*27-:-4)+94*96*+)$*

;4,<*

=�������
���
��������
�
�������
�
���
�����
������
�����
��	���
����������	�������

���������������������
������������		����
���������
�����������
�����
�������
�����������

��

�
�������
������������������
���>���������
�����
��������
���������������������

������������
��������������	
�	�
������	���������

?����������	
����������������������
������

��	��
�����
������=�
��
������	��	������
�	��
��
���������
����
����
������
�	��
����

��������������������
���
���
�����������

��
�
������@
�	�
�
�
�
�����������
�
���
�����
���
������	�	
��������������������
�
�����

��������������������
���
����������������������
�����
��������������
������������

@
���
�����������
�
�
�
����������?�����
��
�
��
����������	
���
��������
�
�
������������

����������������
�����������
����������
�
�
�����������������������������"�
�����

�������
����

=������������������������A���
�������
�����	����������������
����������������


� ��
��������
��
�
����������
��	�������������
��������	������������
�	
���
�������������

������

B��
�������������
������������������
���������������������
��������������������
������

	��	���������
��	�����������	�������������
������	�	
�����������
�����������������

C$%&7+)-*5+66-7-4)*(,2-D),*96*E45F,)7G*H$IJ*EK$I$*

;4,<*

L�����
��M�N�����L�����
��O�N��
���������
��������������

��������
�

������������
��������

���������
����	
���
������

L�����
��M�N�
���
��������������
��������������
�����
�������������
������
����
����

����������
��PBLQ������L���
�������>������PL�>Q������MA������
���������������
����

	
���
�����	
�
���������

�������������
����
�����������
���������������������������
����

��������

L�����
��O�N�����������������������
���L�����
����������������
���
��������������
���������

�����
�����
�������������
���������������������������������
�����������L���
�������>������

PL�>Q�������������
����	
���
�����	
�
���������

���������
������
��������������������


��	�������������
��
������������

R�����������������	�
������L�����
��M�N�����L�����
��O�N���
������



�����������	
��	�
�	��	�����
�	�������	���������	���	����������	������������	��	��������	

����������	��
�
	���	�������	�����������	

���	����	���	��������
�	
��	�
�	��	����	���	��������
	��	����	��
����
	����	����
�����	

�����

�
	���	����	�����������	����
���
�	

��������	��	
����
	���
��	
��	�
�	��	��������������	������
	���	
��
��
	��	�������	���	

����
���	����	��	����������	

 ����
��������	!�
�����	���	
�����	����
��

���	��	����	���	���	����������	��	
��
�����	

�����������	��	�	���������	����
�����	������������	

���������	"������	���	#������	"�������	
��	�
�	��	�"$#"	����������	��	��
����%��	


��������	���	�����	&�����
	��	����
�����	�����

�
�	

 ����	 ���������	
��	�
�	��	�����	���������	��	
����	���	�����

	�����	������
	��	����	

���	�������	�������������	��	����
�����	�����

�
�	

��������	'������������	�()	*���������	
��	�
�	��	()	��������	��	�������	������+	����
	

���	���������
	��������	����	�������	��
���
�	

,�����'������	������������	
��	�����������	��	�����
	���	�������
	��	&���	��������	


�����

��	��	����
�����	�����

�
�	

-�������	����
���	.�/	���	����
���	0�/	���	��	������	�	����	������������	����������	���	


�
��������	����
�����	
�
���	����	��������
	��������	�����������
	��	�������	�����������	

������
�	���+��������	���	�����	�����������	

123456789:;<=59>6??858@A89B87C88@9DE2F9;@>9DG2F9

H@I9

����
���	0�/	���	����
���	.�/	���	����	����
	�
��	��	��
�����	���	�������	���	������	
����	

��	����
�����	�����������	���	�����	���	
���	���	����������
	���&���	���	�&��	

����
���	0�/�	��
�	���&�	�
	���	J�����	����
�����	"����������	�����
	��	���	�����������	��	

��������	�����������
�	
���	�
	�����������	���	����	��������
�	���	���	��������	��	
����
	

���
��	����	����
�����	����������	�����

�
	��	������	�	����	����������	���+�����	���	

��
���
���	�������������	
�
����	

����
���	.�/�	��	���	�����	�����	�����
	��	���	�����������	��	��������	�����������
�	
���	�
	

����������	������������	�����	���	��������	��	
����
	���
��	���	.K	���&���
�	����	����
�����	

����������	�����

�
	��	������	�	�����	����������	������������	���	���������
	����
�����	


�
����	

L���	��M��	����������
	���&���	����
���	0�/	���	����
���	.�/	��������	

J���
�	����
���	0�/	����
�
	��	������
���	�����������	���+��������	���	��
���
�����

	��	

����
�����	�����

�
�	&����	����
���	.�/	����
�
	��	��������	�	�����	����������	

���������
�	���	�����������	����
�����	
�
����	


����������
�	����
���	0�/	���������	��������
	�����������
	
���	�
	�����������	���	����	

��������
�	���	���	��������	��	
����
	���
��	&����	����
���	.�/	��������
	��������	

�����������
	
���	�
	����������	������������	�����	���	��������	��	
����
	���
��	���	.K	

���&���
�	



����������	�
���

���
	������������
�����������������������	�
�������
��

�
��

�
���
�����	��	����
�	�������
��
�����	�
�	�������
������������	�
�����
�����
�

�����
�����

������	�

��
�
	���	���	�	

��
�����
�
�	��
�

�
��

 ���
�
	�	
��������
�������
�����	!
��
�
�����
�
	�	
���"�	����
�	�������
��
������
�
�

����	����"���
�����	�
������
�������
��
��
�	�����

��"��
�
��#����
�
	�����"���������
�

��

������
��������	����
�	������

���

$��
�	��#	�	
��������
�������"����
�������
�
	��������
����
�	��#�
�	����
�	������

���

��	�
������
�������
��
��
�	��
�
��"��
�
��#���
�
���	���������
��

�������	
��
����
�

���

���
�
��	����
�
�����"�	
����������
�����
�
""	�	
�
�	����
�	������

���

����������	���������
�������#�	���������
�
���	��	��
���"������
������������
��
�
�
��
�
�

�
�
��

��	��
�
�
����
	����"�	����
�	���������
	�����
�
���	���������
��

�������	
��
��

��
�

������
�����
�

�����
����������������
�	��#�
�	����
�	������

���

%&'()*+,-.+/012,.34.56'&.178.59'&.37.8-:-;30/-7,.34.<32+-,='.

>7<.

�����
����������������
����������
�
�
���

�
	���
����
�
���	����
�
�
��
�
����
�
��"�

���	

��	����������	
	�
��������
�
���
����
��"�
�
��
��	����
���

����
��
��
""	�	
�����?��	�

���
	���������
��

�������	
������������
���
	����#	����
��

�����
	��������
�
���

��

��"�@�	����A��@B�������
����������������
������������
���

	�����
�
""	�	
���������
���
����

�	��	����
�	�������
��
���

C�#���
�
	����@�
�	�

���
	����"�������
��

�������	
��	��	����
�	�������
��
��������
�

�

�
��D�#��	����
�������������
��������	�����"
���
��
�
����
�
��������#�
	���
��	�

�	����

E�����	������
��������
����������������
����������
�
�
���

�
	���
����	�
�
�����	��

����
��#��	���
��	���
�
�
""	�	
������������

	
	�
�
����"�	����
�	�������
��
������

��
�
	����
��#��	�
��������
��	
	
���

������
��F���	
���"��	"
��@�
����
�
""	�	
�
��������
�	��#�
�	����
�	�������
��
��
��#�
��

#�������
����������������
������������
���	�����
�
�
�F���	
���"��	"
�"����
���
�#��

�
���	���
�
��
��
	�
�	����
���"�	����
�	���������
	������
�
�
��	����
�
��������	

���

G
������	!
��������
�������
��	�
���?���
�
���	���#	����
�����������
	���������
�������

���������
������������
�����
�

��
������	!
��������
�������
��	�
��
��
���
�
�	���
��
��

	��	�	������

���������
"
�
��
���

������
�����
���
��������
�������
��	�
���@�
�"���������
�

��������
����	�
��	����
�	���

���

���
��#�
��#�������
������������
���	�����
����
���
��������
�������
��	�
��	��

�
��

�������
��
��
����
����

����
��
��	�����
	���������
����������������
�������������	�
�	�����
	���#����
�
	����
��

�����
��	
	
��"����
�
����������
�
����
�
�����#��"��

�	��������
��
��"����
	������

	�����
�
�
�	��	����
�	�������
��
���

H�
�����������
����������������
����������
�
�
���

�
	���
����
�
���	����
�
�
�

�
�
����
�
��"����	

��#����
�
	������
�
""	�	
�
�����
�	��#�
������	�����
	�
�	����
�	���

����
��
��
��
�����	�����
�
�
�F���	
���"��	"
�"����
���
��

%%'(I*+,-.18:17,1J-<.34.59'&.+7./17K412,K*+7J'.



����

�����	
��
������������������	������	�������	
����������	�����
��
����	��������������	�

������� ��	����	������������	
�����
����	���������
��
 ���������	�����
�� ����

�����	�������
� ������	�
�����!�
���
���� �����	������������	����"�

���
����������������"������	
��
�������
��������������	���������������������
	��������

��	����������#$�%��	�����	�
��	����&������#��&%������
'���	��
���	���
��	����������

������	������	�(�
������������	��� ���������	
�������	� ��&����������������
�����

���������������
���������	����������	
�����
���������

� �
������
����	�)����	�"�&�������������������	������������������	�(�
�������������(

 ��������������	
��
������������� �
����	���)����	������
����	��������
������*��
��������

�

�
����������
����	��	�	���� ��	����	� �
�
�)��
� ��	���

+�
������,����
����	��������
�����"�-������
������*�����	�����������	����������	
��
���

����������
��	����
������,����
����	��������
������	��	��
��	����
���	�������������������

�����
���
�������
����	����������
���������	� �
���	�����	�����

� �
���������	�"������	
��
�������
��������������	��������������������$������
�*�	����	��

��
��
 ������
�����
�
���	�	����	������
��������	���
���������.�
��	���� �����
��
���

���
���������	����*���	�"�&��� �
����������	�������	�(�
����������	
�����
�����������*����

*�������	
��
������������
������
����
�������� �	�����������	��� �����������	
����

�
����	���� �
������
�� ��	������
��������

���
������������	���"�&�����	��
�	����������������	��������������������	
�����
��������

�����
��	����������
	���	������
�
����
�������������� ��	���
������������	��������

���	�������� �
��� ��	��

/��	��������"�&������
���������������������
����������	����������	
�����
�����������*����

*�������	
��
�������
����	�������	�����������
� ������	�
�
���

��������������������	
��
���
��
����	���� �.�
��	�����
��
�����	������������	
����

�
����	���������
��
 ��������
���� ���������	�������
� ������	�
���������������

���
������������������� �
������
����	�)����	�����
������,�	������ �
���������	���

���
���������	����*���	������
������������	������������	����������

01234567�689�:;<;7�=9>?@6A��B9�9CA7��;C�:;<;7��A��D6�EC6:7E8A�F2�

����

�

/�*�	���
�������*�
�	����
�*�	��	��	��
�����������	����
�������������� �����
��
�������

 ������	�
������		�����&�����
����	���� ����
������	�
������ �
�����G�*���	����	
���	������

�����	
����
�*�	����������*���
��
�  ���	����
��
 ��������
��������	������

!�
���
���� �����	�������*�����	�������������*�	����� ������	�
���"�

�

� �
������
����	���	�"�/�*�	��������
��
 �
���	�	�����
������
����	�������
���������

�� �����
��
��	����������������
(������	���������� �
���������
�����
����	���	���

���
����������	�"�/�*�	���
�����������	����
��������������������� �����
��
���
��������

	���
���������.�
�����	�����
��������



����������	�
���	�
�������
�������������	������������������������������
������������

��������������
�������������
������		����
����������		����	������	�����	����������
�����

�����������
�������
������
�����		��	�����
��������
����
����
����	������
���	�����
���

�������
���������������	����	�
�����������		������������������������������

 �������������������������
������������������
����	������������������
��������

����������������		���������������
����������
���������������

 ��������������
�!��	�
�������
��������������
�������
���������������������������������

������
����������	
����������������������
�!��	�
���

"��		�������
�
���������
��������	������������������!������������		������������������

������
������������
������
��
���������
��������������������������

 ������	�����������
��������		�����
��������
��
��
������������������
�������������
�������

���	���������������������
���
�����������������
�������������	�
���	�
��������������
���

�������������������������������������
�!��	�
����������		�������
�
�����

#$%&'('

)*+,-%&.'/$0'.123/%$'0%44.-.$&'&52.6'74'-787&6*'

9$6'

:���������������	���������
�
������������
������������������������������
���������

���	���
������;����������������
������
��������
������

�

 ����
���	�����
���:���������
������
�����		�����������������
���������������������������


�������������������	�����	����������
�����������
����	�����	�����:��������
�����		��	�����

���������	���������������
����������������������
��������������	�
�
�������
���������

������������������������������

�

"�����������
���"�����������
���������������
����������
�����
��
�������
����
���

�������������
���
���������������������������
���	������	����������������	�����
���

�	�����������
�����������
�����������������	�������������

�

<����
�������
���<����
�������
��������������������������
�������������������������


�������������������������	�����������������
������
���������	����������

�

=���	������
���=���	������
���������������
�������������������
���������������
�����

����������
������	��������
���������������
�������

������:�������������
�����������

����
�����
��		��������������������
�������������������
������������������������		������

�

�

;������������
���;������������
����������
��
��
��������������
��	�������������	����

��������������:��������
�����		�������������
��
������
���������������������
�������
�


���������	��������������
�����
��
���!�����������	������

���
�������������
��

�



������������	
������

��������
������
��	
������
����
��	
�	����	�
��
����
��������	


�����
����	��
��
�
�������������
�	������
��	�
��	
���������
�����	�
���
���	
��	����	


����
�����������
����������
������
���
���
�	
��������	�
��
�	�����
�
���	
����	
��


������





���	����	�
�������
���	����	�
������
��	
�	����	�
��
�	�����
�����
��
���	����	�


	�������	��� 
����
��
��	��
	���������� 
����������
�����	
���	 
���
����	�����
�����


���
�������	
���
�����





!�
���������� 
��	�	
��	
����
����	�	��
���	�
��
������ 
	���
�	����	�
���
��	�����
�����


���
�������������
"��	
��
��	
����
������
���	�
������	
����������
������ 
�	����	


������ 
���	����
������ 
�����	
������ 
��������
������ 
������������	
������

������� 


���
���	����	�
�������


#$%&'()*+,-.+*/01,(-+.(22*'*-)+)30*4+52+6'(00*'4+,-.+4*-45'4$+

7-4+

8����	��
���
�	�����
��	
���
	��	�����
������	���
��
������ 
��	�
���
������������


��9	���
���
�	��	�����
��	
	�������	�� 
�	��	����	���


:	�	
��	
���	
��
��	
����
������
���	�
��
�����	���


;�	������
�����	���
��	�	
�����	��
��	
���
��	����	
��
����
���
�	�	��	
��9	����
��	�
��	


���������
��	�
��
����������
������
���
��	
�����
���
��	��
����
��������
���


�	�	����������


<�����
�����	���
��	�	
�����	��
��	
�������
��
����
��9	���
��
����	�
��	�
��	
���������


��	�
���
��������
�	�����	
��
������	
��9	���
���
��	
���	�
��	�
��
����
���������
���


��������
�������������


=���	���
�����	���
��	�	
�����	��
��	
����	���
��	���
��
����
��9	���
��
����	�
��	�
��	


���������
��	�
���
��������
�	�������	���
��9	��� 
����
��
�	���
����� 
���
��	
���	�
��	�


��
�	�����
���
���	����
��������
�������������


=	��������
�����	���
��	�	
�����	��
��	
�	��������
�	��� 
����
��
9��� 
��
����
��9	����


��	�
��	
���������
��	�
���
��������
�
���	
����	
��
��9	���
���
��	
���	�
��	�
��


���	����
���
���	����
��������
�������������


>��
�	�	
��	
���	
��
��	
����
������
���	�
��
�	������


?������
�	������
��	�	
�	�����
��	
�����
��
�	�	��
��9	���
��
�	����	
�������	��
@�����	�


������	
���	���
���
A!B>�
�	������


C���	
�	������
��	�	
�	�����
�	����	
��	
����	�
	�	��	�
��
������
��
��	��
	�������	��


��
��
��9	���
��	�
��	
�������������
@�����	�
������	
����
�	���
���
���D�	
�	������


�����
�	������
��	�	
�	�����
�	�	��
��	
��	�	��	
��
��9	���
��
�����	�
��
��	


	�������	��
��
�	�������
�����
��
��	����	�
@�����	�
������	
���������	
�����
�	�����


���
������	
�	������


;��������
�	������
��	�	
�	�����
�	�	��
��	
��	�	��	
��
��9	���
�������
������
��������


��������
@�����	�
������	
����������
�	�����
���
������	�
�	������




��������������	�
	��	���
�	��	�
	��	����	�����
�������������
�����������������	�

�����
�
�	���
�����������
��	���������������
��������
��������
������
�����
��
�������
�

��������	��

�
���
���	��
���������	��
��	�
	��	������		�
����������
�
�	���������	���	�������

��
�������
��������	��
����������
���
���
����
��
����
����������
���������
������	����

�������	���
�����
���
���������������	����������������	�����
������������	���
��

���
�
������������	���
���
����������
���������
������	����	�
	��	���
�����
����������

	�
	��	��������	�
	��	������
�	�
	��	������������	�
	��	���
����������������	�
	��	��

��� !"#$%"&'%#!'%#!'%(%)&*+"&,%-&'"$%./%0.1.#*2$%

-3$%

�
������������������	��	��������
���
�����		�	���
���������
������	������	����
��
��

����������
��4�5�������
�������5�
�����������������������	�����������	��

������������
�������
����
��6��
�
��7���
�
����
�	����������������	�����	�	��
��
��

���������
������
�������
���������
�	��
��	�	���	��
����
����������	��������
�������
����

�
����
��
���
����8������	��
	��
��
�����5
��

6��
�
�	�	��
����������
���
�	����������������	�����	�	��
��
����	��
��
�����������
��

����
���
�	����������
�
�	���������	���
�����
���
����	����������������
����
��

��
��������
������������	��

9�
	��	��
��:��������
���
�	����������������	�����	�	��
��
�����������
�����	�
	��	��
��

���������
�	�	���	��
����
����������	��������������
���
���	��
���
�����
����
��
���

;�
������
��<��������
���
�	����������������	�����	�	��
��
����	��
��
�����������
�����

�������
�	��
��	�	���	��
����
����������	������������
������
����������
�	���
��


���������
�����
����
��
���

4���
=>������
��������
���
�	����������������	�����	�	��
��
����	��
��
�����������
��

������

������	��
����
����������	�����
�������5��
�
���
	��
�
��������
���
��������5��	��

�
�	��
�����	��
�����������
������	��=����
�����
�������	���������
����	����������
����
�

	�	���	���
����
������

������	��
����
����������	�����
���	��
���
����	��
�����
���
�

�
���	��

�
�	�������������������	�����������	������
������������
������
�����������
���
�������

��
	��
����������
���	�
�5����

������	��
������������
	����������������

�

?��@ABC"*3%D*//'&'3#%E,B'$%./%F3GH$#&*"C%-H#.+"#*.3%I,$#'+$%

�
	�

�
��	���������������
������	�����
���	��������

�������
����
�����	�	���	��������������
��

������J���
��	�����������		�	���
��������	�����������	�����
��	���������������
�	�	���	��

�
�����
���

:������������7�����;�
�������	�K:7;	L���
�	������	���������������J���	�	���	��
�������

��	��
��������
������
������������
��	�����������		�	���
�������5�������	����
�

��
��������
��������		���
�������
����
����
��	����������������
	��



�����������	
�����
	�������	��
����	�����	���	
������	����	����
��	������
	�������	

����	���	����	��	��������	���	������
	���������
	����������	����	������

�	�������	��	�	

������
	��������	���	��
���
�	������	�������	���������	��	�	������ �	

�����������	
�����
	���	����	!�"��������	��
!�!�	��������	�����	�������	���	����	��	

�������	���	������
	���������
	���������	����	�	������
	
��������	����	������

�	���	�	

�����������	��	��������	���	��������	��	�������	���
#����	�����������	�����	�������	

����������	���	�

��	���������	��	�� �	��$��������	��	�������	

%����#&������	'���������	�%&'���	�����	���	��������
	����	����������	����	�������	

���������	����	�	�����
	��������������	��	��	���������
	��������	����	������

�	����
��	

�������	�����	�
�����	���	������
	�������	�

�����	���������	��	����
�	�������	���	������
	

�	��������	

(��������	(�������	�������	���	����	��	����	���������
	����������	���
���������	

���
�����	������
��	�������
	����
����	���	��� ������	����	������

�	�������	��	�	�������	

����	��������	���	������
	�������	���	����	���	��	����������	��	�������	�	�������	��	

��� ��	

)������	!���������	��������	�����	���	�������	����	���	����	��	��������	���	������
	�

	

�������	��	�	�������������	����
����	���
�����	�����������	�������
	����
����	���	"��
���	

������
�	

*��
����	!���������	��������	�����	�������	���	����	��	������
	���	��������	���	

�������	�������	��	�	���
�����	����	��	��������	�����
������	���	�������������	
��������	���	

���������	

'�	����
������	�����	���	������
	���������	�����	��	���������
	����������	��������	

���
�����	����������
�	
����	������

����	�����������	������
	��������	�����������	

������
	���	����	��"��������	��������	�����#�������	�����������	���������	�������	

����������	��������	���	���
����	����������	��������	+���	��	�����	�������	���	���"��	

������
�����	���	��	��������	��	����	��������	���������
	����������	������	

,-./01234563112473849569:6;9<98=645668>?63@89A984B?645C@=8;D6

!��	

'��������
	����������	������	��	���	���	��	������
���	���	������
	�������	��	��������	���	

������E�	���������
	����������	�����	���	������
	�����	��	���������
	����������	��������	

���
������	

	

F���������
�	G����	
�����

���	�FG
���	�����	���	���

�	���������E��	�������	����	���	

��������	��	������
	���	��������	���������
	����������	����	���	����
�	����	��	

��������������	�������	������
�	���	�����	���������
	���
���������	

	

�����������	
�����
	�������	��
����	�����	���	
������	����	����
��	������
	�������	

����	���	����	��	��������	���	������
	���������
	����������	����	������

�	�������	��	�	

������
	��������	���	��
���
�	������	�������	���������	��	�	������ �	



����������	
���
���
���
��
�
�������
���
�������
�	�
����
�����
�	�
���
���
����

�


����
��
���
���
���
�����
����
���������
����
�
���
���
����
����
���	

	������	
���
�


�������
���
��
��������
���
���
����

�
�������
�����
���
�������
���
����

�������


�����
����
���
�����
�����
���

�
�� �
��!��
���
�
��
�������


"�����#������
$�
�������
�"#$���
�����
���
%��������
����
��
�������

��

�������


�����
���
��
�
�
������
��������
�
���
��
��
�����
����
��������
���	

	������	
������	


�������
��
�&
������&
���
���
���
����
�&
�������%
�����
���

�
�����	
����
��
���
���
���


�
��������


'���
����
'���
���
�	�
���
���
����
��
���	
�����
����
��
���
���
�������
����&


��������%
�������	&
��
�����
�������%&
���
��� �%��%�
���	

	������	
������

��
�
����
��


���&
%������&
���
���
���
�	�
��&
���

��	
���
��
���%������

�
�������
�
�����
	
��



�� ��


(��
��	
��
���
���
�	�
����
�����
���
�	�
���

��

���
����

�
��
���
�
���
���
���
���


�����
�
��
�
�������
����%
������
	&
��������%
������
���&
��
�����
�������%&
���
�����
	


���
����


)������%
��
���
���
�	�
����
�����
�	�
���
���
����

�
���
���
���
��
���
�

��


�������
�	�
���
��
�
�������%&
����
��
���
��%&
���
���
���&
���
�����
�����%&
��%�
��%&
���


������
	�


$�
����������&

����
���
�������
��������


	���
��
�����
����
��
���
���
�	�
���&


��������%
���%��������
��%��
���
�������&
���
����
��
���
���
�	�
���&
����������	


���
���
���
��
�
�������
���
�	�
���&
�������������
��
�������&
����
���&
���
��	


��
���
���
�	�
���&
���
�������%
��
���
���
�	�
����
*���
��

����
�	�
���
���
������


��������
���
���
��
����%���

�
���

��������
�����
����
��
���
���
������


(���
+��

�
,-

./012334546728749:47;44698<<272=4986<9>?:758@72=49A86?38@7?526B9C5D@4>>4>/9

E6>9

����
���
�������
����%
������

�

��
�������
��
�������%
��!��
�
�	
�����%
��
�����
��	��


�	
��	���
*F������
�������
,�
����
��%
���
�
������
��%����	�





���
���
���
�������
����%&
��

��
�
���
����&
��������
�������%
��
�����
����
�
�����


���� 

�
����
�
�
�������
��!��
�
*F������
�������
�G�
��������%&
������%&
���
�������%�





$�
����
&
����
���
�������
����%
����
��
�����
�����
���
���
���
�������
����%
���
���
�


��
������


H/01432649E<<272=49A86?38@7?526B9C5D@4>>986<9B2=4927>9:464327>/9

���


����
���
�������
����%
��
�
�������
��
����
��%
��!��
�
�	
�����%
��
�����
��	��
�	
��	���


$

��
����
 ����
��
,�
����
��%�
����
�������
������
���

��
����
���
��
������F
���


��
����
�
������

��

�����
��
��������

��
����������

�
�������
����%

����
�����


�������
����%
��
�����




�����������	�
��������
�������������������������

������	�����	���������
����
������������	�
��	����	����������	������
�����������

������
�����������������

��	������
�
������������������������������
�
�������������	���	�����	��
�����������	������

��������
����������	���	��

 
������	����!�����
����������������
�����	�	������������������		�����
������������


�"���#������������	����
��������
�	��������
������
�	��

������	���������������!�����
�������������������������	�����������
���

����#����������

���������	�����������	����������������

�
	�$�������
���		����������������	�������������	��������������
��������
��

������������������������
��
	��	�
���	��
��������
��������
��������
�	��

%
�����#�������
����������������
����	��������
������	����������������
���������

���
��

��
�������
��
�������������������������

&'()*+,,-./0122-3-4506+78.+938:-7;0<:=95,,'0

17,0

!�����
������������������
��		�	�����������		���������
�	�
����������
���	���	���
������

�����
�������
�
����	����

�

>�?��	���@��
	���
��A
�������B�@AC�

D�?E����
����
�������BE !C�

F�?E������
�� �	���E���������BE EC�

G�?@��������H������@��
	���
��B@H@C�

I�?J������K�������

L�?A��������K�������

M�?E����� �������
��

H����
�����	�������
���	���	���	�
����������	�������	�����������		�	������	��	����
��

�������������������
�	�������������	���
���������#��@A��	�
������	����
����
�
�����������

�	���������
����
�����������	�������������������
����������	#�������E E��	�
������	����
��

��
�������������
��������	������	���������
����
�����������	��������������������
��

����������������������������

�

��N	����
�������
���

	������������������
������������������
��		��
����	�����������������
��

��	���
������
�	�	�����	���	����������������
������	#���������#�������
�����
��

�����

O'(P:-3502=Q703R50,R=:307=350=70S8,52025<=,-3-=706=25*-7;'0

17,0

��	���@��
	���
��A
�������B�@AC��	����������
������������������
��		��������

�
�	�

�����	��
�������������������#��������	�������������������������������������
��������������$

�����	�
����
�"�������������������	���������������
	���������������	�����������
�����������


�"���#��������	�������

��������	
�����������@A������
�
����	�
������	����
����
�
�������

����������
�����
��
���
�$

���������	#���������	���������
����
�����������	�������������



�����������	��
���
�
�����
���	���������	
��
�������
	��
�������	�����������������
��

����	
������
����
�
�������
��
�������������������
���	����	��
����
���
	����������
����

��	
���������������
�����������
��
�
�������

��
	���

������	�
�� !"�#����	�������������� !��������
�������	����

 ��$�

 !��	��������� �	
�
�
���!�	���
�����
���
����������	��	�������������	���������	���

���	����	��	�������������	�����	��	�	��
��������%�
���������
�	���
�����
����������
�����

������	
��
��������������
	
��
����
�
��&���
��
��������������	������	
����

�������������
������������������������ !��������
�������	��
�
�����
�����	���	��
�
	���

	�$�

�

'���	�����$� !�������������	�������(�����
����
�����
�����
�	��
��������	�����
�����

������	����
�������
�
��&���
����

)
�����$� !�������������	�������(�������	�	�����
�����
�	��	������
���
�����
���	
����������

*�	�
�$� !�������������	����������
(�������
��������
�����
������(�����	����������
��
�

������	
�
(��
����	�������������	��

+������	��
��$� !�������������	����	
�
(��������	
������������
�����
�	���
�	�������

�����
�����
�������%���
	�����	�����

��������	�	
��$� !�������������	����	
�
(�����
�	
�����������������
�����������	
�


�������	����
������
��������������
��
�����

 ��
���	���$� !�������������	����	
�
(��������
����
�����
�	����	������		����
�����


���������
��������
���

,����	
��$� !�������������	����������
(�������
��������
�����
����������
�����	�
�����

����
�������&	
������������	���	����	���

+����	
��$� !�������������	�������(�����	����������
��
�����
�	���	����	�����
�����

��	
�
(�������	
�
��������
�����

����������-��	�������������������	��������������� !��������
�������	���� !�
�������
����

�����
����
����������������
��	
����������
�����������������	���	
��
����
���
	��������	���

���	����
	
����������
��������
������������	����������	������

.������ !�
������������
��������	�
����	�
����

 ��$�

 �	
�
�
���!�	���
������/ !0����������������������
�������
����	�
���	�����������������

�������$�

!���������,��
�
����$� !�������	���	��	�����	��	���������	
	
������	
��&������
��
�

����
����������������������	������������
����&������	���������
�����
������
�
������

!��������1��
�
���+��
��$� !����������(�����	������	�������	����������
���
��
��	��

��������������	
����	��	�����������
��
���	����
�����
���������������	��
���	
������

	��
�������



���������	�
�����
��������������
�����������	��������
�����������������������������
�����

��������������������
���

���
������
�����
�����������������	�
�����
������������
�������
���
����
���������

��
���	���������
������

����������������
���
���
��������������
����
���	��������
���������������������������

������
���
���������������
�������������������
��
��

��������� �!�
���
��������������
������������!�
����������
�������������
�������
�
�����

����
���������������
���
��������������
���������!��������
�������������
���

"�

������
�����#�����������
��������������
��������������$
�������
�����������
��

�������������
����������������������
��!��
�����

�����
�
����
����
�����
�����������������	�
������������
�
���������
�����������������

������
����������������
�����
��
�������!��������������
��
����������������

���!���������

���
����%��!��
$���������������
�
�����������������������
��
�������������������


����������!���������	�
�����
��������������
�
����������������
��������!���������"��

�����������
���������	�
������������������������
�����
���	�������
������������������


�������

���������

&�'#�������(
)* �
�#��!�#)+#���� #�
��
��(��
+�,) ��


����

+��������������!���
��������
���������
�������!����
��
����������������
�������������
������

��������
�����
��
�����
�
�!��������
����������-
�.�
�����������+�����
��������
������������

������������������������������������������������������
�����	�����
�����������������

���
�����#�����������
��������������
�������������
�����������������������������

���������	���������
������������������
���	�������������������
�����������������������$


�������
�����������
��

,����
������
��������������
����
���	�������
����������
���
����
����������������

�����
�������������
��������
���	����������
���������������

/����������������
��������������
�������������������������������
���
����

�������
��
����
��������������������$
����!�����������������������
����
���0����
�����

 ������������1��������
��
��������������
����
���	������������������������
����

���������������
�����������������
�������������������!!���������

/���
�������
��������������
��������������
�����������
���
�����������
��
����
������

������������
���
���
�����������������������
���

2��������
��������������
����������!�������������������!��������
���	���������
���
���

������
���
�����������
��
����
������

��
�����
��������������
������������
���������
���	���������
�������������
��

���������	������������������������������������������
���

1���!��
�������
��������������
��������������!��
�����������
���	����������
����

�����������������������
�������������������!!���������



�������������	���
������
������
�	����������������������������������������������	���

��	�������������������	��������	���������������������������������	���	���������	������

�����������������	��	��������������������������	�������������	������������������������

�����
�������	�����	���������������������������������	��������
������������������
���	��	�


�����������	�����	��������	�����������������������������	����
������
��	�	��������

�
������	��������
��
������

 �!"��	����������������������	�
���
��	�����������	������

���#�

�����������������������������
������	���
���
��	�����������	���	���������������#�

$�����%���	����#�&����
���
��	�����������	���������
������������	�����
��'���������'�����

�����������
���	�������	���	��������
��	�	���������

�

(������)�
��	�	���#�&���
��	�����������	���������
������������������
��	�	����
��
�

��
�����������	��������	�����������������
���	�������������
��������

)��	�*�������#�&���
��	�����������	������������������������	������������	�������
������


�����������������������

����	���������������
��	�	�����������
��'�	��

%������)�����)�
�����	�#������������������
���
����
���
��	�����������	��������

��
����������������������������
�����
������������������	�������������������������	���

���'��
�������	�����������������

%��	��������	�#�&���
��	����������
���������������	���������	������������
��	���
��	����	�

�����
���������	��������	�������������������������	�������
���	���
��	�	���������

���������������������
��	#�����������
�	��������������������
��	�������������	���


���
��	�����������	����������
�������
��	�����	��	��������	�����������������

�������
��	����������	����
������
��	�	�����

+�����	����)�
�������#�&���
��	������
��	���
������	�����������
�������	������

��������������	��������
�	����������
��	��������������������	�������������������������

���	��������
�����	���

)����������	�#����������
�	�������������
���
��	�����������	�������������������	������'�

�
��������		��'��������������
���	�������	���	��������
��	�	���������

�������������	���
����
�	���
���������������
������	���
���
��	�����������	���	������

&���
��	������
��	����	�������������	�����������	�����������	����
������
��	�	��������

�
������	��������
��
������

,�!��������������
�������&���
��	������%�������-����������*�����	����*��������

���#�

./012/34256378/90:37;<=0

����������
���	�
��������	����������>��?������
���
��	����������������	����	�
�	������

�	���
������������������	���
�	�����������������������������	��������	�������������������

�����	��������	���������������������
����������������������	�
��������	��������������

������������������������	�����������������
���	���
���	���������@	�
��������������������	��

��������

����	�����
����
�����
��	��



�

���������	�
���
���������������������	�����������������������	����������������������

��������������������������������������������������������������������������������������

����������������������������������������������������������������������	��������������

�������������������	�������������������������������
�������������������������������� ������

���������	��������		��������������	������

�

���������		�
����������	��������������������������������	����	������������������	������

�	�����������������������������������!��	�������������������	�����
�������������������

������������������������������������������������������������������������
�����������

��	������������������������������������������������������
�����������������������������

������������������������	�����

"#$%&'()#$

������	��������������	�����		�������*��+�������������������������������������������������

�������
�����	������������������������������������������	������������ ����	������

���������	�����������	�����	���������������������������������������������������������

����������������������������������������������	������������������������������

,������������������	������������������������������-�

.�������/���������-�����	������������������������������������������������������������

�����������������������	�
��		����������������������	����������������������������	�������

0����������1���	���-������������������������������������������������������
���	�����

������������������������������	�����	�����������������������

����������2�����0���������-�������������������������������������	���������������

������
��		�������������������������������	���	����������	�����������������������������

3�����	�4��������0���������-���
��������������	�	����������������������������������

����������������������������������������
���	�����������������������������������������

�����������������������

5��������6������-���������������������������������������������������������������������

��������	����
���	�����������������������������������������������������������������

7����		
�������	����������������������������������������������������������������
�����	����

��������������������������������	���������������	�
�����������	�����������������������

���������	��������

"#$89:;<=>(:#$?@A##(#)$

������	��������������	�����		�������*��+����������������	�����������������������������������

�����������������������������������������
���������������������������������������

��������������������	������������������		������������������	�����
�����������������

	���������	���������������������������	�����
�������������������	������������������

��������������������������������������������������������������

,������������������	������������������������������������	������-�



���������	�
���
������������������������������ !���"!��������������������� �"�"���#����

$����"�����%���"��������"������&����$�"������'� ��(!�%�("�����!���(�����"�����&�)��

!�$�"&������!�!����������!�#����"����#��������("�����!����� ������*�

��#����"��+���%�&���,��������������������(�!&!���!�#����"����#���'�"����!�%�� ��"!�)��$�

����)����������#�"����)!�%�- !���&�.!&!�!�%��(�"��!������$$!�!����*�

/
0��12
�����������������������(�!&!���("�����!����� ������'�����"!�%�� ���"����"�����"��

������$$!�!����������� ���("�����!��������!�����"��&��*�

3����"����������!��,����������������������������"����"���'���� ����&���"!������������"'����

�(�!&!���("�����!���("������������"������-����*�

4	��

�
5��6�
������
���������������������("��!���- ����7�!(&�����"�&�� !��"��&���

$�!�'�����-!�%�("�����!���(�����"�����("����!#������ ������&�!�������������"������

��-��!&�*�

8#�"���'�� ��"�����$����!��("�����!���(����!�%�!���������&���������(�!&!���#�"!������(�����

�$�� ��("�����!���("�����'������!�%�("�����!���(�����"�����&�)��!�$�"&������!�!���'�

!&("�#���$$!�!���������"�����������*�

�

9"�&�:�!�,�;�

<=>?0����	���
�
��2��@
��A�BC2�
���
DD�	����@�E�����
�C	�5�����1D�
�1	
����C�	��
����

FE�
�=�

G���

���!%!�����-!��!�����!%!����"�(�!����$���( ��!�����������"������&�� �������������������!&������

!���"���H-�"����� �#!�"�����(�"$�"&����*����&���$����"!�%'��!%!�����-!������������������

!&("�#���(�"��!�������("�#!�!�%���#!"�����"�("�������!����$�� ��( ��!����&���$����"!�%�

("�����'��7�!(&���'����������&�*�I !��!�$�"&��!�������������������(�!&!���("�����!��'�

"��������-��!&�'�����!&("�#���#�"�����$$!�!����*�

J�"���"����&��-����� ����!%!�����-!������������������!&("�#��&���$����"!�%��(�"��!���,�

K"��!��!#��&�!��������,�L��&��!��"!�%�� ��(�"$�"&������$����!%!�����-!��!��"���H�!&�'�

&���$����"�"������("��!���- ����7�!(&����!���!)�������$�!��������)��("����!#�����(�����

("�#����!�*�

K"�������(�!&!���!��,�M!%!�����-!�������������������!&�����������(�!&!���&���$����"!�%�

("�������'�"����!�%�� �������$�"�( ��!�����"!��������"����!�%�������!&��*�

N���!�������"��,�L��&��!��"!�%�� ��(�"$�"&������$����!%!�����-!�'�&���$����"�"������

��������������"����7���!���!��������$�"��� �������"'�"����!�%�� ��"!�)��$���$���������

!&("�#!�%��#�"����7���!��*�

3����"���(����!�%,�M!%!�����-!�������("�#!�������!����!�$�"&��!���������"����"���

��!�!���!��������#�!���!�!��'�����-!�%�&���$����"�"�����(����("�����!���&�"���$$���!#����

�����(�!&!���� �������$�"����"���*�

O�$����&���%�&���,�L���!&����!�%�(�����!�����$���� ���"��'��!%!�����-!������������������

!����!$���������"������$����"!�)����$�"��� �������"'�"����!�%�� ��"!�)��$����!����������

!&("�#!�%��#�"������$���*�



�

����������	
	������	
������	�����
������������	�����������������������	�����	

�

������	�
��������	

���������
��	
�����	

����	�	�
����

�������� !"#��� $�% &!'"&(") * %��"+, !'" !"%-."/�!0(�$%01 !*"'.$%&1�"

#!'"

2	
	������	
�������
������������	���	�
��	
�������
�������	

���������	
����	

3�

4���	��	�����	
��
�
��3�5����
	���	

�������������
�������	
	������	
��	
�����6�	����

��
�������������
�����	������
��7�	���
��	���	8���������	���
����8��������	������������

�����
��	���

4����������	�	9��	�
3�2	
	������	
����
�:�����������	��������
�����	�	9����
�������	

�

����������������	

�����
������������	������	�����
�������	

�������	�����

;���	�����
����3�5����
	���	

�������������
�������	
	������	
�����
�������������
�

��������
����������7���	���	������:�����������������������	

������	�8�������������
��

	�����	

���������7���	����

<�����������

	

3�2	
	������	
����
�����	�������	����	
������	�
��:�������������

��	�	9��	�
��
�����	��:	�	���������	

���
�����������������
��������	�
������������	�����

�
�����	�	9������������������������

=��������
�
���
�3�5���	�����	

�����
�	������������9�������	
	������	
����
�:����������

	��
�	����
������������������	�8��:�����������������������	

������	�8�������	��
����
��

	�����	

�����������������

=���������	
���
�
���
�3�5����	

��	
	������	
�������
	����������������
������

�����	�����
����������������	
����
�������������
�	��
�	����
��������������
�	���	������

�
��	������������������	�	�
����

4������	�
����

	

��
���������	

3�2	
	������	
����
�:�����������	��������������	�
�

���
��	���������	

���
�����������������	�	9�������������
����8��	
����������	�	�
��

�:�����������	�
����

	

��

;���	���������
��3�2	
	������	
����
�:������������
	��������7���	��������
����������

����������
���
���������������������������������	�	���	�
���

����������	
	������	
���������������
�	�������������	�
	9��������
�������	

��������:��

����	�	

���
������������	�����������������������	�����	

�������	�
��������	

��������

�
��	
�����	

����	�	�
����

>������� !""?.@"A&!' B.1�% &!'"(&1").��&@ !*") * %��"+, !'�"

#!'"

C���������	

�����8�����
�	�����	�
������������	

��	
	������	
��	
���
�������	

�

������	�
�3�

2�����������	�
��
����
�
���
�3�C��:�	����
����	
��	
��
�����������	
	������	
��	��	��

����
�	����������������	�:����
����������
�	���������������	�
��������	
��������C�	�������

�����:����
�
	9����
����
�
���������	���������
���������������	
	������	
�����	
����6��6

������
������������



�����������	
���	���
����	
�
���
�	�������	�
��
	
�����	��	����������	
���	���
����	


�
���
�	
���	�
	���	���	����	��	��
���	����	����	���	�������	��������	��
����
	����	���	

�������������	�����

 	

������������	!
	���	������	��	�������	�
��
	��	�
�	������
�
�	��	�
	�

������	��	����	�	


�������	�����
��������	��	�����	��	
������	���� 	"��
	���	�������	����
����	��	��
	

����
���	���	
���
����	�
	
���	�
	����������	��
	�����

�
	���	���������
 	

���������	"�	�������	
��
�����	������������	��	�
	�

������	��	����	����
�	
�������	���
���
	

��	�����	��	�������	���������#��	����

	���	����	�������
 	"��
	���	�������	

������������	�����������	����
���
�	���	�����	
�������	��������
 	

����	��������	$���	����������	���	
������	�����	��	�
	���������	��	���
����	�������	

����������
	���	��

�	
���	�
	���	��������	%����&
	'������	����	����������	����������	

('���) 	

��������������	���	������������	"��	����������	��	�������	�
��
	��*����
	�������	

��������	���	����������	�
	
���	�
	�������	�����������	���	
������	��	��
���	����	����	

������	��������	���	��������� 	

+�
��	������������	�������	�
��
	���	��	�����
����	
�	��	�
	���������	��	���
����	���	��
�
	

��������	���	���������	���	��������	������	��	����
����� 	

	

,�������	���������	�������	�
��
	��*����
	�������	���
���������	���	��������	��	��
���	����	

����	���	�����������	�����������	���	�������	���	��
����	�������
 	

-./0123425642774316489:2;32<6=>4?@A2B342;94B12776;<6=4CD4EF436B1;C7C<G4?;4HHIF.4

8;=4

!��������
	��	�������	"
��	����������	��	���"	(����
�����	��������	��	"����
)�	

����������	������������	�������	"
��
	���	�������	����J����	����	�����	���	�����������	

���	������	��	����
�����	�*��������	��������	����������	�����������	����	���	�������	

�*�������	�������
	���	������	��
����� 	

��������	�����������	K�	
���������	���	������#���	����
�����	�����

�
�	�������	"
��
	

���	����	��	������
�	����������	���	������	
�
�� 	

��������	����
���	��L����	�������	"
��
	�������	����J����	����	����	���	��	�
��	��	

��L�	��������	����
���
	�����	����������	���	���������
�	���������	�������	

������������	���	�������������

 	

K�����	�������	��
����	�������	"
��
	���	��	�
��	��	��
���	���	��
�	��
	�������
�	

��������	���	����	���	���
����	�����
	���	���������	���	
����	���	��������	��	�������	

����������� 	

������	��	�������	"
��	����������	��	���"�	

��������	������������	K�	�
���	�������	"
��
	��	�������	���	������#�	����
�����	

�����

�
�	������#�����
	���	�������	������������	������
�	�����������	���	������	��
�
 	

������
��	�������������

�	�������	"
��	����������	������
	������#�����
	��	��	����	

�����	���	��
���
����	���������	�����	�������������

	��	���	���L������� 	



�������������	

	���������
���������������������������������������	

	�������������

���������	���������	����	������	
�����
�	�������������������������������������
	����	��

��	���

�����������	��������������������	�	��������	�
�

���������������
�������������������������������	�����	�����������������������	���������

��	�������������������������������	������������������������

���������	�������� ��������������
���������������������������������������� �������

�����������������!"#�����$!%���	������������������
�	��������������������������	�

�����������
�	��������

%�������
��	�
�	������������������	�����	����	����������������������������������
������	�


�������������	��������������������������������

��
���������	�����������������
�������������������������������
������������� �����	���

�����������	��	����������������������

	����	��������������������������������������

�����������

�	��
���
�������������������������������� 
���������	�	���������	������������������

�	������������	�������	������������������������ 
�������������	��������������

&��������������������������	�	�����������
	���������	�������	���������	������
�	�����

��������������������������������	�
���������������������������������������������������	�

��������������������



�����������	�
�����
�
��������������������

��
��������������
������
�����

���	 ��
�!"��#$�% ��#&�' ��

�
��" �(��%����
")�* +,�

- ���
"��.�������������/����$�����"

��	 �
���
��.����$ ��� �������������



�������������	�
�



���������	
���

� ���������������������������������������������
� ���!��������!����"������!"��#

�$����!��������������"�"!�����"�� �������������
"��"����"����!��� ������%�#

�$��"����� �������!�&��������������"�� ���"�
� ���!"�"!�����"����!����&��������"�"��"���
��&���&������!"�����"����'��"�������! ���
!����#



����������	
��




���������	��
��	���
���
���������������������������������������� �����!
����"#������ ���� ��� �!���$����� ���� � ��
���%�� ���� ���!��� ����&

�'��� ���� ��� �������������!����������(�! �
�"#�����)���������� ������� ���!$��������"�
����� (��������� ����������� ��!*+,�(����&

�'���� ���� ��� ���!����"#������(����� �"�
������)����"(-�(����!���� �����.



���������� ��	
� ��
����
� �������	 	��� �	��
�

��	��
��	��
����	�����	�

�� ����
��
�����

�		����	����	���

���
���

����
	���
�������
��������	�
����

�	�

���

����

�	��������	
���
�����
��
��	
����	�����

�	�� �
 ������ ����
	���

����	����
��������

���
����
� �
���
�� 
	
��������
�����	��
��

�

� ����



��������������	
��
�����������
�������	��



����������	
�����
���������������



��������������	��
���

���
����
���������������� �!"#��$%&��&�&��'%(&&�%&�)�*%+
"*%,")�%�"��&�%&"#-�)&&�'�$$��&���-.�(&��,�#&�
,�)��%&�%*���$

�/���$(�)#"#&#�)&"��$+�'0�")&#1$")�#1%�(#%)�("�($�#1
(�)"(#1%)�(2�3�#4

�5�#",)��#-2"$�&��0�+#"(%$*���$#&���$0&��3"#2%$"6%&"�)�'
%��#",)4

���"#*%+��72"��&��(�)#&�2(&"�)�'#8�$�&�)*���$2#"),
�"��#&���0��#�)&&����,�#�'%)�-.�(&��(�*0�)�)&4

�9"��'�%*�*���$"),"#2#��"):;5&�(�)"72�#%)�%$#�&�
'%("$"&%&�&��0���2(&"�)�'3%�"�2#0��.�(&��3"��#&�%"�
3"#2%$"6%&"�)4



� �����������	
���	
����	����
������	��	�
���	������
��������
����	

����
�����	�������	�������	�
����	����
�
����
�	�������	�
���

�
�����
���������������	
	����

	������

��
������������	
����
	�������
	����	�
�
����	��
�
�
����
���������������
���
�����	�

���	����	������	�
����
��������	
�	�����
���	����	������	�

������
���	�
�
����	������	
	��	�
���

������	

���������



���������	�
	���
�������
������������������� !�������"�����#�#$���#%&��'

()*+,����

*)*-+,����

.).+,����



���������	


��
�����������������������������������

� �
������������������������������������ ��������!��� �
���!�����

� �
!�����"�#���������#��������������������$����
��������������%�������������������"��"���

���&�'����	

�(��������)�����!�������*
���������������������������
�����������"� ���)����#����������+����)������,����-�

� ."��/�������������!��������"����������������������"�
������,�"����)�!��� ����"����������)���"�����#����

0�0�'����	


� 1��������������*
2����������!�����!���3���!���)��
�"��������



� ������������	��
������
�
����
������
�
�
�

��������

��
�	
���
����
������������
��������������
�����
�������������������������������
��������
��

� �������
�
�
�
�����

�������	���������
�
�����������

�������

� ����������������
��������
����
���������������

	���������



�����������	�
���

 ����������

������������� �!��"�#$ �%�&�$�' ���&�#(�%�)

*�+$!#�, �&'�����-��.�,��� �)

/��$ 0��1�!��$��$!& ��,�$��)

2�3�   ���$1������0� ��4,���&)


 �5�����������

�� �������� ��&�� !������� �!��"���$��&�$�' ���&�#(�%�)

*� ��� !������� �!� ,�'$%�6�$  7-��,���������0�'$!
�#(�%�)

/� ��� ,��$#��'��%�����81������0)
2� ��� ,��$#��'���!���'���!%�%"�%9�!16�����$�"1�!��$���!
$!& ,�'$%���������� )



�������������
	
��
������
��������������������������������
���
�����������������������
�

	 
��
�����������
�������������
���������������
���

�������
��������� ���!

	 
��
�������������
�����������
������"
�������
���������"
�������������������������������
���������
����
�������!

	
��
��������������������������������������
��
�"�!

	 #�����
�����������������������������
�
����������
�
�
���������������
��������������
��������
��� ���
�����
�������������������
���!



�����������	��
������
���

���������������������������������������� ����!�������
"����������� ���������������������!���


#�������������������$�����������"�������������


%���&����"������������������ �����������'

"����(
�������

������� ���$ ��������� ����' ����� ������((
���� ��������� ������� ��)��������

������������������!����*�� ����������������� ����
������������������"����������� �����������*���������
������������������������������ ���)�����������
 ������ � ���)������������������!����*



����������	
���	��
�
�����	����
��	��
��
������	������

�
�����	������������������
�	
���
�	����	������������

�����	
���	��
�����	�������������������
����	������
���
���	�������
�����	������	��
�������������	�	����
	�������

��	
���	��
����������
������	�������� !"#	��$�������
%&%���������

'()(*+*(,-./0

�#	
���	��
�������������
�������	��������������������
�	����
����������	������������	
���	��
���	������$���
������	��
�



�������������	���

��
�����
����
������
����������������������
������

�����
�����������
����
� 

!"#
��
��$

%" ��&����$

'()*(+,-./


#
��
��$����
���������
�����������
���
��

�����
���
��
��0
��"


��
�
��
���������
�
����12���������
&������������

��0
�����&��
"3��
&�
�
�����
���������
������ �����
�
���
���

�����
�������0
��"


��
#
��
��$�����
���
���
��0
��������������"4�5





�����������	
�����
��
��
�
�� �����������������������

�� ����������	
���
������

�� �����������	
���
������

� ������ !"#

$ �	%	�	�&������	������'��&(���	�����'��&	
���
��

�������������	
���	�)����

$ *���������������&������������

�������������	
���
	�)�������	��������	�������

$ ����	%	�	�&������
�������	�)��������	����
���+�,



�����������	
��	��
��
�����������������������
��������

��������	
��	��
��
�����������������������������������

����	
��	��
��
����������������������

��
�����
������������� ����������
�	��

������������������������������

������� ��
�	�����������	�������
!�� ��
"��
������!"�
	�����	��� ������"��#������������ ����$

����������� ������!������������!�� ��
��	��	���������!��	���	�	$





�����������		�
�����
���
������������������������ ��

����	�������������������
�����
����������
���	�����
��
	���
�����
��
������
�������	�
����������	���
���
���
��
��
��
����������������	��
����
���������������
��������
�����	��� �
�������
��		�
 ������������	

�����������
��� ��������������
�

���������������������
�������
���
��������
�����	������	������������������������
�������
�������
�����������������������
��
��	� ��

����	��� �
 ���
�
���
 �� �� �����������	 ��	������	
����������������

����
��
�	�
��
�	
�����
�
��
������
��
��	����
��
�



�������������
�	
��
�

��
���
�������������
������������
��
����������������
 ���!������"��

�#
��
 ����������
���
��
������
!������"��$%

&' (�
��

)' *����
��

�' 	!����

+' *
��

,' -�
��

.' /
���









����������������	�
���	��������
�
�����������	�

���������������������������������� !�����"���#���"������
�$%�����������""�&�'(

)*�� �����������"������#���+,������(���-

.* /�� ���+������� ����� ,/(���-

0*�&���� !

1*����#�������"��#���"� !

2*���#������ ��� �� !

3*
������/��������"� !

4*��""����#������� 

5*������"������ �+� �#������ 



���������	�
��
��
���������
���� ������������� ���!�!"#$%$�&��&�#'"��&
$!!%�$(�����(%�$�������#�& �&�#�������)*�(��+

�,�$���$!!%�$(�-$��#�& �&�#��$��)*�(���(%�$��&)'
"���.���/0.�� ��%�(��������1����$�2%� ���3��+

�4����!%� ���3��($�)�(� )���&)'$ $��� $��($#�����
)��#�$��!�%$�������(%�$�������#�&+

�,����5!!%�$(�6�% �%�!%� ���3��$%�(� )���& $%�
(� )���&)')��#�$��!�%$�������(%�$�����&���%�& �&�#+



� �����������	�
�����
����
������������
���������������
����

� ���
������
���������������	
����������������
���������
��������
����������
�������	
�������������������
������
������
���
���
���	
��������
���������
�

� ��������������������	�
����������������������
 �







�������������	�
�����
�
���������	�	�����	�
������
�����������

������
�����������	����� �!��������	�
�����
�
�����"
�����#�$�#%�&'��(���$�)����� ��
���������	�
����������*

����
+ ����
��� �����	��+	������	���
+ ����

���!��
��������
	��,+��������
	��+�������
�������*

������!�
�����	����+���
�
��������	��	�������������
 �
� + �� �+�����
	"��!� ���
��
� ���!*

�-��!�
���������
����
�
���	�����"��	�!�
��
�
�����	+�����	�����! �	��
�,+�!
�*�

���	*

�-��!�
����
�+
��!�
����
�+�!��
����	� ��������	
	��"
�

��*





����������	
����	
���������������������

������������������	������������	���������������	�����

�����	�	�	
���

�������	���	��������������

���������������
����������������������	�	�	
��

���� 	����	����
�������������� ������� ������	���
��������
�







���������	
����
�����������
���

� �����������
��������	����������
���
������
�����������
�
���
������������
�
�
�������������������������������������
�
����
����������
������ ���!�������������������������!
���
��������������

��������	
����
�����������
������������
����������������

���������
���������

�"#���
�����!�������������!����
��������
������

�$���
��
������������
�
���!���������%������
�

� ����!��������������
�����
�������
��������������������
�����������������������

������������������������������
�����������
���������������
�
����
�������

�������������
����!��������������

�&�����������������������
����	������
����������
���������

����������
�



�����������	�
�������	�
������
���������

����	�
��
��
���
���������������������
������������
���������

� ������
����
������

���������
���
����
���	���
�����
���
����

� �������	���
������
���������������
�
���

�
����
�

����������



����������	�
	�����
	�����



����������	



����������
	
��

���
������������
�
	
����
�����
�����
���
�
�����

	
����
����������������������
�

 !��
�����

��"#

$�%��
����

�

&����#%��
����

�

��'�������

�

$�()*+,-./++012
��
3��4������
�������5��
�
�
���������
���������������������

����
������
��
����4�������
���
���'
�
����
3����
����
3��4����
����
���!�
�
�
�������4����
����
�
��
������
���
����
����

3��4�
����
����
���
��6
����&#��4����
������������
���
�������
��

�5����
����
��������
�����������������4�
�
��
���
�����
�������
5��
�4����
�
���
����������
��������6���6
��
����4�
�
�
�





������������		

��	����	
����
���	���������	��������	��	
�������	
�	�	�����������	���	����	
��������������	���
�	����	
�	����	�
	���������		��	�	���	��
��	��������	�	���	

������	���	�������
�������	 ���	����	
�����
��	������
�	������������	��	����!�"���
	�

�



����������	
����

����������	
����
�	�����	���	���
���������������	��������


����������	��

�����	���
����

������	��
����������
�	����
�	�
��������������	�����	������
���
�������	�
������
����������
�	�������������	����	����������
������

����������	��



�



�����������	
���
��
�����

�������������	
���
��
��������
���
����	�
���
�
	����

���������	���������
��	���������������	��������
�

�������������	
���
��
�������
���������� 
�������
���
��������
���� !��
������

����������	
���
��
�����	���������
�
������ �
�����
��������
	����������
�
��������	����� �������
������	�����������	�����
�



�����������	
���

�
�

�	
�����������
���

�
�������
�����������
�������������
�����������������������
��������� 
�������
���

����������

���������������������
���
���������������������

������������
����������������
��������������� �����! "#
$����!$"#�
�%����!%"�

�&��
�����
��������������������������
�
�������������#
��������
�
����
�������

�	
�������
���������
����������#������������ ��
���

����������!������"'��
����
����
��������
�������



�����������	�
��
�
���

����������	�
��
�
����	��	���
�
��	�
�����
 ��
�����������	�
�
��
�
	�

����

��	���
�	��������������������
������	�

�������� �	
�����
 �	�������������� ��	���� ��

��������������

�������	�

����	�����	��� 	��������������
���	������� 
�������
�!	"����!������
�!����
�!�

��	�����

��������������	������#����������#���		���������� $�
	�����

���� �����
�	 ����������� ��� �����
�! ��#�
#�!
	����!��

��!�������!	��

����



�����������	
������
��������

���
��������������������

�� �
��������	
��

�� �����������	
��

� � !"#$ %& $!"'%()*+

��,-�
	��

��.�/��/�

���0���

1�2���

3������

4�5�����

6�������


7�8���











���������	�
��

�������������������������������� ����������������
�������������!��"���������������#����$%

�������������&������� �������������������!����������
�����������!����������������&����� � ������������������
�������#�������������%

�'#�������������������#����#�����(������#���)���%



����������	
��

����	������
���	�����	���������������	�	�����	�������
�
�
��	�����
����������������������	����	���������
� 
���!� "
�	������������

���������	���������

����	�������

#�$
	����������
�������%���	��	���
��	� �	�������

&���

����	���	
��	��������	
��	�������������
������	������� �	�������

'���������
	
(������
������������	������������
������
	��
�����	�������

�
�����������	���
�������������	�������

)��������	
��	��������	����������

����	�������



�������������	
����
���
����
�����
����
���
�����
� ����
��
�
�
��
���
 ���
���
�������
�
��
�������������
������
� ����
���
���

������
�
��
����
���������������
��������������
������

��������

�
��



�����������	
����
�
��
����	���

����	
��

���������

����	
��

� ���������� !��"#$%�������	
����
�
��&�

�	��
'��
��'(����	�	���

	��)�	�
���	��*��&�	�
	�	���

����	
���

� ��+,��	������	
�-����'����	
�-�	(��	��'����	
�-	�'
����	
�����.����
���

� ����/"����� !��"#$%�������	
����
�
��&�

�	��
'��
��'(���������'	�	��
���	��*��&�	��������


����	
���

� ����������

����	
��	�����'�'&���	����	
�
�
����������'(�	�����'	�	��
����





�����������	�
�����
�
��������������������

��
���������
��
��
���

���	���
� !��"#�$���"%�&���

'()*+,-./*0123*(+4-5,678(
9,:;<(+-8=->/?*/112*/?-@-A1:B/8<8?+

C1D,2()1/(-8=-E1:B,/*:,<->/?*/112*/?

F



�����������������	�
�	�
� �
���������������������
��������������������
�����
����������������������������������������
���� ��
������ ������������������� ���������������������
������
���
����
���� ����������������!

� �
���������
������������
����������������
��
�������
������������������������
����
���� ���������
�������� ���� ���������������� !

� "#$%"#& �������'
��
�������������	�������� �
�����������	���������������� !

� �����
����
���� ����������'��
�
�������� ����
������������������ ���������������������� ����
����������!

��
��������������������������
�()*+,)*-).+/012,)*-
����������
���������3������ ������������4��������
�
������������������!



���������	
����
��
�����	
�
���� ������������������� ���
��
� ��� �����
���
���
�
���
���������
��������
�
���
��������
���

����
����������

 ����������������
�

 !���������������������
���

 "
�
����������������
�������#
����
���
��

� 
��
���������������������������
���



���������	
����
���������
�����	
�
����������
�������������
����	
���������
��������
�����������������������������������������������
������
����������������
��������
����������
�����
����
��
��
������������
���������
���������������
��
����
���



���������	
����
��
����
�����	
�
� ������������������������������	���������
� 	��������
�������
����������������������������
��
������ �����
��������
�
���
��

�!
�
���
������"������!
"�
#�
�
��������
���
���������������������
#$��������
������
�����������



�����������	
�������
�	��
����	���
	���
���
�������

������

� ������������������������������ !�"�� #��$��%�
$&�$'�"����( ��% � ����& ����(��� �%������)� � *�� ����
�&�"�� #��+��$���&���������� �)��!���&�,(�� ����
"�� #��

� ����������������&�$��$(��� ������)�������"%�
$��)(�����&��))��- ��� ���$��%�� � � *�"��& �
���(��� ��&��$$(��$���"�� #��

� �����������&�� ��$���(� �#��" ����� !�)&�������&�
"�� #�)��$������$��� �"�(����&�$��)(�����&��������
�&�� ����,( ��"����&�"�� #� ���"($�""���� $�����

� �&� ��� ������ ��"($���&� ��# ���� �# )��������
��,( ��������



� ���������	
���	�
�
�
�
�	�

��
�	����������
��	�

�
���	
���	����
�	�
�
������	�
����

���
�	
���
�

� ��
���
������	
�	�
��
	
	��
	
�	������������
�	��
���	��
�
���������	���
����
���������	�
�
�	�

�
���	
��

� �������	�
�������	�����������������
�
�
��	
�
��	
��	�������

� ��
������	
��
�
��	
���
���
	
	

���	��
 ���
�
�
�	�
��	
��	���������	������

� ��
������	
������
�
���	
����
�!�
�
��!�������
"��!!#����
���	
����
�!�
���	�
�!�������"��!!#�
�����
���	���
��
�	��
�������� ����
��
�
���
�	�

�������	�����	��
�

� ��
������	
������

�$���
��	
��	������
�	�
������
�
���	����
		
���
���	�
� ����	��



�������������	�
���
��


 ����������������������������������
���
���������


 ����� �������!��"��������#��������"�����
���
��
� ���!��



�������������	�
����
����

����
�������������	�
����
����

















������������	
�����	�
�	��


� ������������������ �������������������������� ���
��������������������������������������������
� �������������������!

� "#������������
$%������&�������������#�������
������������!�#�����������������'���������(��
�#�������'����������%#��#%��������#�����������������
��������������!

� ��������������������)������$�#�������������(*�����
�������������������������������� �������!���#�������
����������� ����(������ ����������$�#� ��������
����������������������������#����'��#���������#�
%#������������������������������#���% �����
����������!



� �����������	
��
���������������	���	��������
�����
�
���	�����	��� ��� �
����	��� ����
��� �
���
���
	����	
�
	������
��������
�������	������

� �����	���������
��������
�����
�
�����	�����	�����
��
���	������
�����
���	�������
��
��
�
���������
���
��	����
�����������������
����������
��
��

�����
	����
�����	��������	����������	�
���
�����

���
	����	�����	���
�������������� � � ���
	��

�

����	���������		���
��������
�
������	�	����������
�������
�������
�����������������
�
�����	����	����

��
��
����!�	�����!�	����	��

� "����
��	�������	����	�����
��	�	�������������	
�������
�
����	��	�
��������	�������������
���	���

���
�"	�

�����������		���������

��������
��#
�

������������
���������
���	�



���� ������ 	� 
���
� ���� ����� ����
����������
�����
������������������������
����������
�����
���
���
�����������������������������
����������
��

�������

����

���
������
������������
�

������

����������������������������������

�����
�����
����
���
���
�����������������������



������������	
�
�
���������������������������

������������������������

� ������������������������������������

� ���������������������������

� 	������������������������������������������� ������

� !���������������"�������������������#�������������$���

� 
�����������	�����"�%�������������������

� #��������&���������������'����������������������������

� ������������������������(����������������������
�����������

�	��������������������������������������)��

� ��������������������*����������*��������



����������
	����
�������
�����
��������
�
������
������
�������
��
��
���
�
������
��������������

�����

��
���

�����
���
��

���
���

������
����
��

������
�
������
��

�����
����

��
�������


����
�������
��



��������������	
�

� 
�������������������������������������������

� 
�������������������������������������

� ��������������������������������������������������������

� ������������ ������������ ��������



�����������	�
	���	��	
����	
����
� ����������������� !"��#��$��%�������&�
�'�$��$�
(&��
�$����$�����)��&'����&*�#����&�
��#������&+
�&&�#,���&���&-&��#&�

� ./01.�����/������0�2�34�45 !6
�&�
�'�$��$�(&��
�$
&�$�&&&�$�������-&�&+78�$#������-&�&+9�,$���������-&�&����

� :��;�2���� !<�#(������&�
�'�$��$�(&��
�$�=��(������

�������$���&-&��#

� 0;���2���>�2?���� !78��(��#�����$�
����
���($������
�$����&�8�)��$�'�����$����-
$�#���#��$��#�����



������������	
���
��	�����	�����
�	
�������



���������	�
���
����������



�����������	
���
����	�������	
���
� ��


����	�������
�
�	���������������	
�������

�
�������	�����	�
����	�����
��	�
���	�����	��	�	
����
������� ����
�
�	�	����

� �	��
��

��
�
�	������������
������	���
 �����������
!
�����	�!�
��	�
����	�
��

� "��#�#���� ��	������
���!
�����	�������	�
�������

������	���
 �	���
�������������		��$	��
�
�	��
���������	
������� ���	
� 	����	�
%���
�
�	��	�

���	�������������	����

� ��
�����������	
����
������	
�����
������
�
�����



����	���	�
����������	
�������

��������	����

& '������
���	
���

& ���	���
���	
���

& (�����)�	����
��	
����	
���



������������	����

 ��
�����	����������������	������	����������������������
�����	����	��������������	�
�����������������

����������������	��	���

��� �������������������	�


!�"�� ������� �#���	�����������������	�


$���
 ��	��������������������	�


%����	����������������	�


&�'��(�#���	�����������������	�
������ �����	���

)�*�������
���	����������������������	�


+���
 �	�#���	�����������������	�
���	�������������	����



���������	�
���
�
����������
���������������������
���
������
�������

���
������
����
��	���	��������������������������

��������
������������� 
���

!�"�������
�������
����������� ����������������
#�������
��
��������$�������
������������������ ���� �
�����������

%�&���������������������'��������
����������� ���������������

(�)������
����
�����������������������

*�	���'
�
�
����������� ���������������

+�&���������
��������������������

,�-��.
'
�
������������������� �������
��

/�	�����
'
�
����������������
�
�
�����������������



������������	�
���
�	
���
���
� ���
	��	��
	������������	�
���
�	����
���	������
�
�	����
	
�
�
�����	��
	
���
��	����
�	��
	��	���������

��
���	��	
���
��	����
�

��� ���!�����	��	��
	����
�	���	��
	��"
�	�##��������

$�� ##���	���	�
�"��
	�"����!�


%�&
�������	
'#
����"����!�
	����	��
	������������

(�&�������	��������
�	�
) ��
�	���	�"����!�
	����	��
	
������������

*�+�����	��	��
	
���
��	����
�	��	��� ����



������������	
�



�����
� ���	�
��
������
�	�	���

� �
���������������	��
�������
�����
�������
��
��
�	�����������	�����
����������
����	�
���

� ��
����
�����	��
����	������
�����
�	��
�������

� ���������� ������
�!���
���

"#��	��
��
�����	
���������������
����
�����

$#��	��
��
��
��
���	
�%��
����������	�
��������������
������	����������
	���&

'#��	��
��()	�����
�

*#�
�	������
�	��
�������	���	�	���������������	���
��	�	



���������	
��������
	���	��
�����������	���������������	���	�������������

�����������	�����������	������������	������	�

��������	����������������	�������������	�����������

� �������	������� �������	������������ ���	�����
����������

�������������������������������������������	������
�������



����������	
���������
��
������
�
�������
�



���������	�	
���
� ���
�����
��
��������������������������
����
��
�����
��

	���
��
�����
��
�������
���� !
"�#�����������$��	������$
%� 
������&����
'()*+,-./,.*0)123(4,5)067
� #�������8���$���������$8���$������
�������������$
�����
��������8&�8�
�
�����
��
������������
8������89�����������

� 
������
������
��
����
��
�������
������
�����
���
$���
�
������������������������
�
�8������

� :���8
�&���
�������
$
����;����8���$������������
�&��$�9$��

"�����
8����	�9�<��	=
%�>�?��8������$����$��<>��=
@�>����A���������
8�<>A�=



����������	��
�������

������������������������������������ �!�!�������"����
��#$%�������� &

�%��"����������������'�����������'#$%�����(���
'�����&







� ������������	�
���������	
��������������������������
���������	���	����������
��������	���

����������������������	�
�����	��	
�����	�������
��
����������
������������������������������������	����
�������������	�������������������
���������������
�����������
�	�

� ��������
�������������������������	������������	

� �������������������������	�����
����
��������
������

����������������������������	��

� ��������	�����	��������������������

� �������
��	 ����������� ����������
�������� ����

�������	�������������������

� ����������	 ����������� ����������
�������� ����

�������	�������	������������� ���������
�������

	���������������



� ��������	
���	��
�����	�	������
�������
����	
�����
�
�����

���������
�	���
��

� ��������	
����������
��
�	���
��������	
���	��

� ����������	�
��������
�	������
�
��	���	���

� ����������
��
�	����������	
�
��	���
��	����	�
��
����	
�����	����	�


��
�
	�������
�
��	��	����

� ��������
	�����������
����

� ���
����������
��
�	�	��	
����
�����
�����	
��	�
�
�������������
����	������������������
��

� ������	������������������
����
��	���

������	���


������
��
�������	�����
���
���
����������



����������	
�����	����
����

� ������������������������� �!!"�#�$������#���
$�"�%�����&#�'!�$��'���$���&'�#���� #��$��"!���"�&
��'�����%�#��&#�"#�"�$������$�"�!�����(

� �����%����!"�#���)���'��*�!!"�#�$����(

� ����� +�""�#���� ��,� ��$� �������-"* "�� !����
#����'!$������'���$��'���$�-"� ��!��$�-�"�$*(

� .��$�����%��$�����$��$$��*�##�!*%��*�'�""���/$�!
�!�#����"�����#���!����#����'!$���(

� ���!��#�� $�������!"�*��� �""�����!��"*&������$���
-�#�'���!�!�"�� �����/$�!�!!"�#�$�������""(."��"����
�#�������'���$�������%��"�-"��$�������-"�!��#�(

�+�����-�"�� �����$��$*!�#�"�������'��$�� %������
�"�'��$�� '���#���'�������!"�*(



�



� �����������	
��
�����
������
������������
����
��
���������	���
����

� ������������	���
�������
��	�
��	���
������
����

� ������	�
�
�����
������
���������	���
����
�������������
���
���������
����

� �����	�
���������������������
����������	�������������
����
���
	��
�

� ������	�
��
��������
������
���������

� ����
������������
����
����
�������
�
������
����


���
�
��������������
�������	�
������	���������
������
����	�

�����
���
	�
�����������������	���
���

� ��������
������
�	����������
����
������
�� ����
����

���
�
���
������	����
�������
��������
�	��



� �����������	
������
��������	������	����������
���
�	��
������
������	�����
����	��	������
����	�	��	
�����������
���	�����	�	��	���������	������	����
�
���
��
��	��	��

���	����
�����
���	������
��
������	�
���������
�	��
����
��
�����������	����
�	������
����

� �������
��	������
�����������
�
���������
�
����
������
� ������



���������	
����	��
��



�����������	��
���������������

��

� 
��������������������������������������������� !"#

� 
�$��%��$����&���'���(

� ���)���&�����*��+��������(

� 
��$�����&���&)*
��������'����*�����(

� 
�����$��&��������

�
�����������,-

. /����0�����1��������&�����*(

. ���%��$��$����������&(�������������2����������&
)��$�������'���$�1��*�����&����1��%��$��$���'
��
&�����*(

. 3�1�'�0�&�������������&����������

. 3�1�������&���$��'���������)��%���!��4!&�$���
�����$��&�



�����������	�
	��

� ��������	��������

� ����������

� ������	
������

� �����������

� ������	���	�������

� �������



���������������	�
	�����	�



����������	�
��	



����������	��
������
�	����
� �������������������������������� ��!���"#�$���
�$����%

�&��� �������'

(%)�����*$��+��,-��

.%/�$���*$��+��,-��

01234567�839�:4;<3=

� )������$�����������>��,-���>����?����������������
� $�-���>,�@�-����$������>������,������>��,-����
�����%

� A!����������?$�������--�!���?�--�"��������������
�����%



�����������	�
��������
���������
������
�����������	���
�����
��������������������

� ������	�������������������������	���������

� �����������
�����	�����
����������������
���������
��
���������������������
������
�����

� ��
�������������������	����
�
������������������	��
������
����������

� ���
��������	��������������	����������	���������
���	����
����������		�������������
����

� ���������	����������	��������������	�������������
����	�������

� �����	�����������������������	�����
��������

� ����
����������������������������������
�������
�
������

� ����������
�����	�	�����������
��� �����������

�	����



�����������	������
��
������������������
���������
���
����
����
����

������
��

������������������
�����
���
�����
������
��
�����

�
����������������
����������

� �������
��
�����������������
��
�!!�
����������

�����
�����

�"�
�������������	������
������
�
���	���������
��
����
��!�

�������
�����

�����
��
���������

�!���������
�����
��

�����
���

��
���

�����
����
�
����

�#�����	�����������
��
�����������	��
�
������
�
$�����
�������
����
����
�������������������������
�

���������
��

� ����������
�%��
������
����
�	�
���
��&���
������
��
���������
��������!��������

����������������������
�������



���������	�	
��	���
�����

�����
�

������
�
�	�	�
�	����������
�����
���

������
�
�������
�����������	�����





� �����������	
��
������
����������������������
�
�������

���	�
���
��
���

����������
�
����

��������������
�������
��������������
�
����	�
�

��
���	
�������
����
����
�������	����������	
�
��
���	���
��

��

����	�
���
�����������������������
�
�����

��������
�����
��������������������	
������

�������

����
����
����������������
��
����
������������������
������������
���������
����

� ���
�������
�����
�����
���� !����!�

� �������
��
����
���������"#$%�������" %������
��

����
����������#&&!�

� � ���������� ���������
� '�()'�( ����������

���
��*
����+(������
������������
��������
�����



���������	
��������

����
������
���
���
���
	
��
��������������������������	
�������
�

� ��������
	���
����
�����
����
������
�
�����	

�����
	
���
����
�� ��
!���
������
�
���!�����
	���
����
��!��

�"#���
������
�
���

� �������$	
������

���
���
%&���	

������	

������
	
����$	
�����
������
���	��	

�	���	�����$	�'&

�(�$

��
)	

��

� ��
%&������	


�
��	���$�����
��	
�������$	�
���

� ��
���
�����*����������������
	�
������
�������


�
��

��$����
�����
	����

��	

��������	�
������

�	����
�������	����

��	

��

�(
��$�
����
�
��
�	�����		���
�
������
���
�����*�

���
�
��	���
�� �����	�*
��
���$�����
�������
��		
����
�������$	
���(������������
��	

�	���	�
����$	�����
���
	
����
������
�
������

��	

����$	����

������

����
��	

��



� ����������	
��
��
������	�������	
���	
�������	�����	
��������

�������	
	����
��
��

���	��
��
����
���	���	 ������
		�
	��
�������
�!��"�!��"�������
#�	�����	������
��	�	��
���
��	
�
��	����	
�



���������	���
��



������������������	
���	���



����������	�
���
���
�����
�����	�
���
���
��

� ������� ��!"#��!!$!%�&'�(!)""'*!�$�+!),!�%�$)�-
.'$$'/���&)�0��$��!,)��1

� 2�!$��!��-&)/�( -�&!%��'�3")0���4-!1

� 2�!54)$�� '.��&)�0��$��!,&'-4%!-( *!%�'&�%)���(!��!&
��)�&)��!&�%)�-��,$) 1

� 6!%�'&�")0!�)&!%&!)�!-4���0")��!")��%)$)$0'&���"�)�-
0!'"!�&�%.4�%��'��1

� ����!)-'.-!.����0��!%'$'&'.!)%�!*!& ,�7!$��)0&�-'.
&)��!&�")0!#)*!%�'&�")0!4�!�%''&-��)�!�)�-0!'"!�&�%
.'&"4$)��',$'�,'������)�-!.��!)&!)�#*'$4"!�)�-��),!�1

� 6!%�'&0&),��%�����!4�!'.0!'"!�&�%)$,&�"���*!��4%�)�
,'����#$��!�#%4&*!�#)�-��),!�'&,'$ 0'�#/��%�)&!)$$
()�!-4,'�")��!")��%)$!54)��'��#�'&!,&!�!���")0!���
%'",4�!&0&),��%�1



��������������	
	��	�
�����	����������������������
�
��������������	������������
����������������
��	��

� �������������	�����
������
�	���������
�������
�	����������
�������	����

� ����
����������	�����������������������	����������
���
�����

� �����������
������	����������	�������	���������
���
��
����	�
���
�����������	�������������

� ��	�����
��������������������������	��������

�����
�����
����
����	���������������
������	������
���

	���
������
�������������������������
������
���	���
��������







� ���������	�
��
	��
��
������������	�

� �������	��
	��
���
��������
������	��
	��
��

� ��������
�����
������
 ��!���

"#$%#&'()*&+,-.(/)*%#01#2(3#-4("#$%#&'()*&+,-.5
� 6������	��
	��
�7��������
��!��
	 ����
������
���	�����������	�����	�����	!��
���
��

��

����
�
 ������	�������
�����
���

� ������
��!��
	���������	���
 

�
������
��
�����
���

� 6���������

��

���
�8�������
��!��	���	�����
	
��9!
������������	���:;��<;�
��	=	������

������
 ���	��!�
���
������

����������	����
	��
�
��
��������9!
�
�����
��!��
	�>��������

� ?��������>�
��!��	�
���
��!��	�
���
� ��!������
	��

 ���
��	� ����	�7
�
	�
��
�!����
��
������
�8��
� ��
����
��!���

� ��
	�
	��
����
���
	�
�
�������!��
�
�
�
���

� @�
�
�
�������
�
 �
	
�	���		
����
����
		�	����



����
� ����	
��
�����
��	����
��	���	�������
��
����	�����
�����
��
���	��������

���	�
���	
��	���	���
��	����

� ������
�
�������
�����	������

�� 
	��
����!"#���������
����	
��
�������

�����
����	���������
���������

$� %���� 
������ �
����� ���!"#��� �� &��� ���

���	�������������
������
����
�	'��������
	��
�
����

� ()*+,-+./012����34

�5 6�	�����������	�������7	
�

$5 6��
���
����	
&�
"�
���	
��
�����
��
���	��	�
���	
��
�������	�7�
�
�����8�	
��
��
�����	��������	�����
��	
&�




����������	
����
�������������������������
���	���
��

���
	������������
�

��������� �!"�#$

%�&�
�'()�*
�������
�����
��

�����
	�������
+�
�������,������
����������
	�����
���*
����
���������
-	�
+����������
��-���
������
	���������.��

/�,
���0�����	�����+���
��

��,
���0����-�
�������+���
��

1�&�
�'()�*�
����
�����+��
�	������
��������	
�������
2�,��+���
�
�	��
������
��������
���
���������



���������	�
�	�������
���	����

� �� ������ ���� ��� !�"# �$�
�!������%��&� ������!�'� ����!
(�������� ���)�����$�*+,
������-

� �� .����� ���� ��� !�"# �$�
�!������%��&�/�� �%��/����$�
���  ����� �0� !��� �� %�
(��������-

� 1����& !�������&�(�#.�����
������� !�"���0!��'��

� ��.������������ !�"#�$�2)�!��"
�0 ���)�����3��!!���-

� ��������������� !�"#�$��!������
%��& �� �/� � �!��( �$�
$���4����!!���5��/60��&!�0���
��($�-7)���( �$� �/� ��( �0
�!������%��&#�$�%��&��������"
���)����������00�� �����(
) ���$���������".�!)��0�$�
������ �����( �3�!-

� ��������������� !�"#�$��!������
%��&�/�� ����$���4����!!���
�����&�0��&�� ��%����&-

� 8.�� 0����& !������ �&�(�#
������������� !�"9:;<=0!��'��-

� ��������������� !�"#�$�2)�!��"
�0 ���)�����.���(�-



����������	�
	������
�	��������	
��������



���������	
��
� 
���������������������������������� 

!"#��$����

%"&����

'"
���(�$���

)"*�+������

,"-������

."/������(



��������



�����



����������

� 	
�
����
����
��
����

� �� ��
� ��� ���
�� 
�
����

�������
���������
�
�
������
������
�����
�
���� 
� ��� ���� �

��
������������������
�
�
�������

� �
�� �
��� 
� 
� �
� 
����

��� �
�
�

�
��
���
���



���������



� ��������	
���	�	
������
���	���
��������	��	���
�����	��������
����
��������
����	��
����	
���
��
�������������
�����	���
����	���������	��������

����������	����
����������	��	���
����	�

� ����������	��
��
���
	�����������������������
���
���������	�
������	��	������
����	�

� ����
��������������	�������������������	��	���

����	�	����

�
�����
������	�	�����	�

� �
�	�����������������
�	�	������
�	�

��	�������
����������
�����������	��������

�� !"#$"%&"'(!)*

+,-����	�����������	�	�����������
����	�������
����

����	
����	�������
���
�
���
�������

.,����������	
��		����������
����	
�����	���������
�

/,����������	��		�����
������012�������
�����



�������

���� 	������
	�� ��

���
���
��
��
	���	
��
����	�

��
 �������
	 ���
������


���������
	���
������



�
��
�

��
�����

� ����	����	��������

������
�����	������

��� ���������	������

!��!"�	������





����������



��������



�����������������	�
���
����������
��
������������
�����������������
���������������	�����

�������������������
�������������
������������
��
������

������������������������������
�����������������
��
�������
�������	���������������������
������
��
�������
��
�������
�������	�������������������

� �� !��	�������������������������������������������"
�����������
�������	����������������#�����

�$�����������������
���������������������	����������
�������������������



�����������	�


��
������������������������������

� !"������

�#!"������



�������

���	
��
�����
���	����
�	
������������
��������

�
�	�����

� ��	������
	�� �������������
�����
	
���������
���
�������
����
��
��������������
��������
���

� ������
��	
����


�� !��"#��!	
����


��� !$���
!	
����




�����������	��
���



�����������	��
���



����������	
������

���������������������������������������������� !���
����"��#���$������������"�������������%��&�"'���
$����������������������&#����'�������&&������������
����� 


 (������������������$��"�����)������#�$�������������
���� 


 (��"����"������������"�)����������������&#�������$
�����%��)�&)�����������$������� 


(������������"��&#����))����)���*���+���"������%��
$������&#�)�"����������"��)�� 


 ,���������������&#��"����"�)��������-��"���)��
�����"�"��&��"������$�����"�������&�������� 


 (��������������)������$��"����������)������&#�����.�
*��������+�$��� 



���������	����



���������	����



���������	����



���������	����

�	�
�������	�������	�������	�����	�������������	�����


��	�������	����������������������������������	��
��	�������������������	��������������������������
	�����


 ��	������	������������������������������	��
�
	�����������	��
�����	���������������


!
�������	��	������	����"�����	����
����������
�
�����������������
�������
��������������	����
������������


 ����	��	�������
�	����	�������	����	��	������������
����	���	�����


������	"���	��	�������
�	��
���#$$%�&'%�������	���
(��	)�



����������	��



����������	��



����������	��



����������	��

���
�������	��������	��������������������	���


�	���������������		���������	���


���������	��
������������������	��������	���������	�
	�������	����������������
�����
������	�������	���
��	������
����������
��


�������	�����������	����
��		���	�	��������


����������	�������	���������	����������	�	����
��


��	��������	���������������������	��������������
���
	�������	�	�����������	���
�������	����
�	�	���
�����
��	��������


�������	�������������	���
�����	���
���� 	��	�������
��	��������


����������	������������������
��	�����������	��
�
���������
��



����������	��

 ��
���������

� ���������	�����������������������	 ����	�	�����!�"�	
����	���#

� ���������	��������������	�	$��������������	�����!�"�	
����	���#

� %�����	�������	��������&��'������������	��	����	��'��
����!�"�	����	��#


 ()���
�������*+

� %�����������	��������	����	�����	�����	�,�$������!�
	�������������#

� ���������	������	�	,�� �������������'	�����������,���
����$���	������	��	-	�������&���.�'������	� "�$$��#

� /������	��'������$��	��	&����	������	��������
�����$�������'����	��&��#



�������
������������	�
������
�
�����	���		
����	���
����
�����
����	��
�����������
������	�

����������	�������
	������������	�	���������
����
���
�����	��������	�

���������	�
��������	����	���������������	������������	
�	��
����
������
��	�

� ������������
�	����������������	��
��	�����
����
��
������ ��
�		��� �� 
��� ���
������
 ������
	�	���

��������	����	�

� ���
�����������	����������������
���������������	��
����	���
	����	������������
�����	�
��
�������
���
��

������	�

� ���������������������	�

���������
�������� �������



�����������	�



�������
��		
��
�
�����
������
�������	�����
���
����	������
���
����������������

��
��������������	��������	�
�
����	���	���
����
	����������
�������
������		����

��
���

������	���
����
���		����

� �

������	�����������
���			�����



���������



�������
��		
��
�
�����������������
	�	���������
��
��
��
��������
���
��������
��� !���������
"�

�#
��������$�	���
��
���	������������

����

������	���
����
����������
��
��
��$����
�
�
�������% !%��������
"��������
�	�

�#
������
�������
���

������	��
��������	����
�
����������

�&������������
������������
�	���
���������
��
����
�

����
�������
��	��������'�
�������
��
(



����������	�



����������	
��
�	�

������������������������ �!����

"�#��$��%����#��������������������� �!#���

&��'��������������������� �!�����





���������	
�����
����������
� ��
��������������������������������
�������������������
�
�����
���������
�����
���������
��

� ��
�������������������
�
���
������ ����
�!�"���
������
��
��
�����������"��#������
����
����
��

� ������������������������
��
��������
���������������������
�
��������

� ����!����
������������
�����
��������������
���
�"

���"�����
���
�������
������
�������

�
��

� ������������$������������%����
�	�
�
����
����
�
����������
&�������������
�
������!��
'���
����
���������������
���������
������������
�������������������
���������������

� ��
����������
�������������������������������"�����
��



� �����������	
�����
	�	��	
�	�
����
��
��������

�����������
	�	����
���	�
	����	�
��
	�	������


����
���	����	�
�������
����
�	�
���

� ��������
���������
���
��
�
�
��
	�	����
�������


��
�����������	�
���
��	����
	��
	����	�
��
	�	�

� ��
�
	�	�	��
��������
���
�
�����������
��
���
	�	���
�����
�
�	�
�������	�������	��
����������	��
�����	�
������

� ���
	�	����	��������������
�
�	�����������
���
������	��	���������	�������
���
	�		������	�
���
�
������������

� ������
���
��
�
�
��
	�	�	�����	�������


������
����
�
�
�	������������

�  �
�������	������	���	��������
���
��
�
�
��
	�	�����
������
���	������	����������������	�����

� ���	�
�
�	�������	���	�
�������
���
��
�
�
��
	�	������	�
��	�
	�
����	��������������
	�	�	�������������
�



������������
	 ����
����������
���
��������������������

�
�
�������������

���������
�������
����
���
����
���������������
��
����������
�������

	 ����
���������
�������
����
���
����
�������
���
������������
��
��������
����

��������������



�����������	
�������
��
� ���
������
�������
������
�����	
�������
����

�

���������� !�"#�$%�&'$#��()�*")$�+�$���,��-� &*�

� ./��0���
������
���
��

�����	
���
������
�0�0�0��
����1

� .�2���
3
���
�456�

0���7��0����������
�.���0���

867�.90�:;<=1

� ./����
���0���
���
��
�
������0�����
������
�0�0�0��
����0����
�
���0�
1

� >�
���
������0�
0��
������
�0���./���0�
45�

�
��
���
1

� ?�0�
�����
��
���
�
������
�./���0�
0������
�����1

� ./����������
����

4���@����A��0�0�

�
�
���������

��B�6�5�
������5�0�1



� ��������	
��

���	����
��
�
	
���	����
������

���	����
��
�
�
�����

����������
��
��	���	�����

� ���	
��

�������	������������������
��	�
���

� �	
���	����
��
�
�
��

������

	���
	
�
�����������

� ����

	���
	
������
��
�
	
��
	�������������
����

�����
�������������
�
�
��������
��������

�������
����������	��
����

 !"#$%&'()*(*+,'-*./0120'343'*(3$.5")+1!

� ���67��
�����
�����	�����8���
���
�

�����������	�
��	�������


�
	
����	�������
�������	������	�����

� 67��
������	���������9���

���
	
�

� 67���
���	
��

���	����
��
	
���	����
�����
�
 �
�
��
�������

������	������	�����

� ��������������
���
	


����
��	
��
��������	��
�
��
����������������������
���
	


67��
��	
����	���
����
���
	
������	
��

����
	���
�
�
���



� ����������	
��
����������

� ��
����
�
�������������������������������������
��
������
����������
�������������������
��������������
�������

� 	����������
����������������������������������������
����
���
����
������������������
���������
������������������
���
������������������
���������
������������������
�����
���������������

� !"#$%&'()*+#&',-."/#01!2- 

� 
34�
��
��������������5������������������������
��
��������5
�
�
��
������
�����������������
��6���76

����
���
����
��������������������������������������
76
��������

� 
348
��������������������9����:�
�����������
34;
<=
��������������
���
����

� ���>
34>����
��>?@8>��������>�
��������>��������>���>���
�>
�����������
����



� ��������	
����
�
��
����	
�
������������������
	�����
��
�
���	
�
��

� �����������	
�
�	
�
��������������
���
�
���
�

��
��������

� ���
������	
�
�	
�
����������
�
��
�����
� ����������

�!
�
�����"������
	�

� �����
	���	
�
�	
�
������
�
����
���
	�������
�
���
�������
�
���������
����
	��������
�������������
�
���

�
����
�
�����
����
	���	
�
�������
�	��


��
�
�����
����
�
���	
�
��

� �����
�
���	
�
�	
�
����
�����������
�
������	���������
��
	��������	���#
�����
����
�
���	
�
��!��
���
��
��
��
	���	
�
����
���  �����	�
���
�
�����
��
�

��	
�
��������
�	���



������������	
������
��������
	���
������
������������
��

���������� �! "#!$%&�'(%��)&#"�!# *($+# &, �$�-./�
�&01�$&!��$.#��,�$�� �! �1�234545-"#!!&6!&/&�$.�)�� 
&'(%��).�)6!# *($+# &,.�"#!+�$.#�7

� ���� &".�&/�,/#.+6,&+&�$�$.#�+&$%# /8"#!.�/$��(&8�
6%9/.(�,$!��/"&!".,&8�� #""&!/ .""&!&�$!&/#*!(&/8&7)7
)&#+&$!.(�� $#6#,#).(�,!&6!&/&�$�$.#�7

� �%&)#�,0�/$# &".�&�/$�� �! $#(#:&!�,,�/6&($/#"�
6!# *($�.7&7)&#+&$!98$#6#,#)98$#,&!��(&/8+�$&!.�,/8&$(7-8
 *!.�).$/,."&$.+&7

� ���� #&/�#$#�,9 &".�&$%&)&#+&$!.(/%�6&#"�6!# *($;
.$�,/#.�(,* &/$#6#,#)98"&�$*!&/8$#,&!��(&/6&(.".(�$.#�/8
+�$&!.�,6!#6&!$.&/8&$(7�&(&//�!9$#(#+6,&$&,9 &".�&�
6!# *($"#!$%&6*!6#/&/#" &/.)�8���,9/./8+��*"�($*!&8
$&/$8.�/6&($.#��� 6!# *($/*66#!$7



�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����������	
���

�
�
��
����������
�����
����

����� !��"#$%�
&'(�)*���)*�+
)��,��-�.��	,/�

011�	���2����)*�+
)���3+4
+��	
+4�5�6�	�-�+���

� �

7	'�8
+�.*�&'��*�*��



��������������	����
�����
�����������������
������������������

�

�

�������� !"�#��!"$"�� %�

�

&'()*+(,

$-./0�1./234��

5673�8./234�2479:.2843�064�-;378�/9<4230;9<79=�.:�24>/724?490�.:�>/;@70A�;9<�703�30;073078;@�

?406.<���0�64@B3�79�/9<4230;9<79=�064�7?B.20;984�.:�>/;@70A�;33/2;984�;9<�5.0;@�C/;@70A�

�;9;=4?490���0�;@3.�8.D423�064�-;378�/9<4230;9<79=�.:�;0027-/043�;9<�D;27;-@4�86;203���0�;@3.�

8.D423�064�E9.F@4<=4�;884B0;984�3;?B@79=�?406.<�;9<�7?B.20;984�.:�>/;@70A�8728@4�0.�3.@D4�

>/;@70A�24@;04<�733/4��

1./234�G/08.?4�

H�I�4@;04�944<J�B/2B.34�;9<�7?B.20;984�.:�30;073078;@�>/;@70A�8.902.@�79�8/22490�42;��

%�I$BB@A�064�8.984B0�.:�5.0;@�C/;@70A��;9;=4?490�;9<�:;7@/24�?.<4��

K�I LB2433�064�?;79�;0027-/043�.:�C/;@70A�$33/2;984�!A304?�

M�I!.@D4�>/;@70A�24@;04<�733/4�/379=�;0027-/043�;9<�D;27;-@43�86;203��

N�IO4D4@.B�-;378�P9<4230;9<79=�.:�3;?B@79=�B@;9�;9<�>/;@70A�8728@4�0.�3.@D4�>/;@70A�24@;04<�

733/4��

�4?;2E3�;-./0�?;0427;@�8.90490�

P9<4230;9<�064�B67@.3.B6A�;9<�-;378�8.984B03�.:�>/;@70A�7?B2.D4?490��O4?.9302;04�064�

;-7@70A�0.�<437=9J�/34J�;9<�79042B240�8.902.@�86;203�:.2�D;27;-@43��5673�8./234�B2.D7<43�

/9<4230;9<79=�;9<�7?B.20;984�.:�5.0;@�C/;@70A��;9;=4?490�;9<�C/;@70A�$33/2;984�0.�?;086�

064�>/;@70A�30;9<;2<��5673�8./234�F7@@�;@3.�798/@8;04�;884B0;984�3;?B@79=�;9<�>/;@70A�8728@4�

?406.<�0.�4D;@/;04�>/;@70A�30;9<;2<��


�Q�����������

�

R4237.9� O;04� $/06.2� �4D737.9�!/??;2A�
H� STU%HU%S%K� �2���79436�#��!6;6�

$33730;90�V2.:433.2�
O4B0�� .:� �486;978;@�
 9=7944279=�

H30� <707.9�
�

�

�

� �



��������������	����
�����
�����������������
������������������

�

�

�������� !"�#��!"$"�� %�

�

�

�

�

�

�������������	����
�����
���

��������������

	���&�'������������(����)��	����
�

��*���������

�

� �

	+,-��.+-/+-�
01�2234�56789:;<=2�;<3�>=872�8?�>:;:5>:5=;@�AB;@5:C�=8<:98@�5<�

2<D5<2295<D�5<3B>:952>�

01EB;@5:C�62;<5<D4�AB;@5:C�8?�32>5D<�;<3�AB;@5:C�8?�=86629=2�

01EB;@5:C�8?�729?896;<=24�AB;@5:C�?B<=:58<�;<3�AB;@5:C�=8<:98@�

01EB;@5:C�=F;9;=:295>:5=>4�AB;@5:C�G;@B2�;<3�AB;@5:C�>72=5?5=;:58<�

01EB;@5:C�=8<:98@�;<3�5<>72=:58<�

01EB;@5:C�78@5=C�;<3�>:;:5>:5=;@�AB;@5:C�=8<:98@�

01�8@2�8?�?223H;=I�5<�AB;@5:C�=8<:98@�

�-J-,KL��M/.NO'��

01�2;>B92>�8?�=2<:9;@�:2<32<=C�

01�2;<4��235;<4��832�

01!:;<3;93�32G5;:58<4�G;95;<=2�



��������������	����
�����
�����������������
������������������

�

�

�������� !"�#��!"$"�� %�

�

�&���'(���)�
��������'����)���*�������������

�	����
�����
��������+����
��+���'	��
����

��&�,,-�./0��1213413526��726318��/910/6:�

;<=>?@A@BC?DE�F?G�H?AI>JKABEL� ?MA?CCJA?M�A?GN@BJAC@�?CCG�B>�KFA?BFA?�

D>?@A@BC?B�ONFPABE�F?G�N?AI>JKABE�A?�BQCAJ�RJ>GNDB@�>J�@CJSADC@�B>�KCCB�DN@B>KCJ�

CTRCDBFBA>?@�F?G�D>KRPE�UABQ�A?GN@BJE�@BF?GFJG@��

;<=>@B��CGNDBA>?L�V>>J�ONFPABE�DF?�PCFG�B>�A?DJCF@CG�D>@B@�GNC�B>�GCICDB@W�JCU>JXW�

F?G�DN@B>KCJ�D>KRPFA?B@��!Y=�QCPR@�AGC?BAIE�F?G�JCDBAIE�A@@NC@�CFJPEW�JCGNDA?M�

UF@BC�F?G�D>@B@��

;<�A@X��ABAMFBA>?L�!Y=�KA?AKAZC@�BQC�JA@X�>I�RJ>GNDA?M�IFNPBE�RJ>GNDB@W�UQADQ�

DF?�PCFG�B>�@FICBE�QFZFJG@W�PAF[APABE�A@@NC@W�F?G�GFKFMC�B>�BQC�D>KRF?E\@�

JCRNBFBA>?��

;<�CMNPFB>JE�=>KRPAF?DCL��F?E�C?MA?CCJA?M�A?GN@BJAC@�KN@B�FGQCJC�B>�@BJADB�

ONFPABE�@BF?GFJG@�F?G�JCMNPFBA>?@��!Y=�QCPR@�C?@NJC�D>KRPAF?DC�UABQ�BQC@C�

JCONAJCKC?B@��

;<]FBF̂]JASC?�]CDA@A>?��FXA?ML�!Y=�RJ>SAGC@�>[_CDBASC�GFBF�F?G�A?@AMQB@W�

C?F[PA?M�[CBBCJ�GCDA@A>?̂KFXA?M�B>�AKRJ>SC�RJ>DC@@C@�F?G�RJ>GNDB�ONFPABE��

�

��&�̀a/01295,�/.��1213413526��726318��/910/6:�

;<)0/5,44��/910/6:�!Y=�FPP>U@�A?GN@BJAC@�B>�K>?AB>J�RJ>GNDBA>?�RJ>DC@@C@�A?�

JCFP̂BAKCW�AGC?BAIEA?M�SFJAFBA>?@�F?G�BFXA?M�D>JJCDBASC�FDBA>?@�B>�KFA?BFA?�

RJ>DC@@�@BF[APABE�F?G�D>?@A@BC?DE��

;<',.,51�
,-7513/9:�#E�F?FPEZA?M�GFBF�F?G�GCBCDBA?M�BQC�J>>B�DFN@C@�>I�GCICDB@W�

!Y=�QCPR@�C?MA?CCJA?M�A?GN@BJAC@�JCGNDC�GCICDB@�F?G�AKRJ>SC�>SCJFPP�RJ>GNDB�

ONFPABE��

;<�/91397/74��̀a0/b,̀ ,91:�!Y=�I>@BCJ@�F�DNPBNJC�>I�D>?BA?N>N@�AKRJ>SCKC?B�

[E�RJ>SAGA?M�GFBF̂GJASC?�ICCG[FDXW�C?D>NJFMA?M�BQC�AKRPCKC?BFBA>?�>I�[CBBCJ�

RJFDBADC@�F?G�BCDQ?>P>MAC@��

;<�741/̀ ,0��2134.2513/9:�"AMQ̂ONFPABE�RJ>GNDB@�PCFG�B>�A?DJCF@CG�DN@B>KCJ�

@FBA@IFDBA>?W�P>EFPBEW�F?G�R>@ABASC�U>JĜ>ÎK>NBQW�UQADQ�FJC�DJNDAFP�I>J�
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