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1. single line comment begins with two forward slashes  // this is a single line comment
2. Multiline comments begin with /* and ends with */ 
 e.g.,      /* this is a multi line comment
                                                         and may continue across multiple lines */

comments are ignored by the interpreter and are not executed. comments play an 
important role in helping the programmer to understand complex logic while writing 
Javascript code.

line Break

line breaks are ignored except when it is used within a statement

JavaScript Code

u Javascript code is typically embedded with in the htMl. it is interpreted and run by 
the client’s browser. 

u the <scriPt> tag alerts a browser that Javascript code is embedded with in the 
htMl. it is described below:

<scriPt language = “Javascript”> // beginning of the scriPt tag

statement-1; statement-2; // Javascript statements, functions, variables etc.

</scriPt> // ending of the scriPt tag

note: // the comments in the above example, preceded with two forward slashes, are 
used to improve the readability of program and will be ignored by the interpreter.

1.3 Writing first Java Program
Javascript is written in the same way as htMl, in a text-editor like notepad. Javascript 
implementation is quite similar to css (cascading style sheets). the user can link it 
to the outside files (with the file extension .js), or write blocks of code into their HTML 
documents with the <script> tag. 

here, we consider a simple example with an embedded script. this will simply display 
a text Hello World on the screen.

<script type=“text/javascript”>

<!--
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document.write(“<i>hello World!</i>”);

//My First JavaScript Program to print Hello World  on the screen

</script>

When you place this in your code the text hello World will appear on the screen i.e.,

 Hello World! 

the ‘script’ tag encloses any script code you want to use. the ‘type’ attribute is used to 
alert the browser to the type of script it is about to deal with, and so helps it to interpret 
the Javascript code.

consider another example:

<html>
<head>
<title>My Javascript Page</title>
</head>
<body>
<script type=“text/javascript”>
alert(“Welcome to my world!!!”);
</script>
</body>
</html>

output:  Welcome to my world!!!

example explained

How to save and run your first program in JavaScript

1. open any editor such as notepad and write the program
2. save the program with .html extension in a proper folder or subfolder on a drive like 

c:\Javascript\myprograms.
3. open the web browser like internet explorer or Mozilla Firefox 
4. Open the file you have created and saved in step 2, and execute the program. For 

eg. execute C:\JavaScript\firstprogram.html
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Where C is the drive, JavaScript is the folder name and firstprogram.html is the name of 
program which is saved in the Javascript folder

to indicate that the given code is written in Javascript, you need to place the code within 
<script>   </script> htMl tags.

note: Javascript does not have any built-in print or display functions. the following 
method can be applied using Javascript display.

u Writing into an alert box, using window.alert().
u Writing into the htMl output using document.write().
u Writing into an htMl element, using innerHtMl.
u Writing into the browser console, using console.log().
using window.alert():

try it out!

type the following text in editor and observe the output:

<!doctyPe html>
<html>
<body>
<h1>My First Web Page</h1>
<p>My first paragraph.</p>
<script>
window.alert(“Hello”);  // Any number or value can be defined 
</script>
</body>
</html>

using document.write():

try it out!

type the following text in editor and observe the output:
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<!doctyPe html>
<html>
<body>
<h1>My First Web Page</h1>
<p>My first paragraph.</p>
<script>
document.write(100);  // Any number or value can be defined 
</script>
</body>
</html>

using document.write()

try it out!

type the following text in editor and observe the output:

<!doctyPe html>
<html>
<body> 
 
<h1>My First Web Page</h1>
<p>My first paragraph.</p>
<button onclick=“document.write(5 + 6)”>try it</button> 
// Any number or value can be defined 
</body>
</html>

using inner HtMl

to access an htMl element, Javascript can use the document[.] 
getElementById(id) method. The id attribute defines the HTML element. The 
innerHTML property defines the HTML content:

try it out!

type the following text in editor and observe the output
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<!doctyPe html>
<html>
<body>
<h1>My First Web Page</h1>
<p>My First Paragraph</p>
<p id=“demo”></p>
<script>
document.getelementbyid(“demo”).innerhtMl = 100; 
 // Any number or value can be defined 
</script>
</body>
</html>

using console.log()

in your browser, you can use the console.log() method to display data. activate the 
browser console by pressing F12 key, and select “console” in the menu.

try it out!

type the following text in editor and observe the output

<!doctyPe html>
<html>
<body>
<h1>My First Web Page</h1>
<p>My first paragraph.</p>
<script>
console.log(5 + 6);
</script>
</body> </html>

Summary

Javascript language has no concept of input or output. it is designed to run as a scripting 
language in a host environment. it is up to the host environment to provide mechanisms 
for communicating with the outside world. the most commonly used host environment 
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is the browser. Javascript interpreters can also be found in other formats such as adobe 
acrobat, Photoshop, yahoo!’s Widget engine, and server side environments. Javascript 
programs manipulate values, and all these values belong to a type. different Javascript’s 
types include number, string, boolean and objects.

there is no built-in i/o functionality in Javascript. it is the runtime environment which 
provides i/o functionality to the user. however, most runtime environments have a 
console object that can be used to print output.

Section-1: exercise Questions 
Perform the following activities in lab:

S. no. activities

1. Write a program with an alert box to:
a) display the text “good Morning sir”. the Javascript code must be in the 

<head> tag.
b) display the text “i am learning Javascript”. the Javascript code must be in 

an another file called “MyJavascript.js”

2. Write a program to display your name, school and class teacher with an onload 
event.

3. Write a program to display an alert box which says “Welcome to the world of 
computing”

4. Write a program to display a confirmation box which says “Did you enjoy 
learning Javascript session?”

5. Write a program to display a prompt box which says “Please give your feedback 
here”

answer the following questions

Q.1: What is an editor?
Q.2: What do you understand by a web browser?
Q.3: What are the major types of browser available today?
Q.4: What is the advantage of using Javascript over htMl?
Q.5: What are the steps needed to create and run a simple program using Javascript?
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Q. 6: Which attribute of the <script> tag helps you include an external JavaScript file?
Q. 7: What are the three ways in which Javascript can be included?
Q. 8: Javascript is “interpreted” - what does this imply?
Q. 9: explain the role of case sensitivity in Javascript.
Q. 10: how to use multiple line comments in Javascript.
Q. 11. Fill in the blanks
 (a) A file which ends with .js is an ................................ .
 (b) Js programs are included within ................................ & ................................ 

of a htMl document.
 (c) generally htMl is preferred for creating ................................ while css is 

preferred for ................................ and Javascript is preferred for .................
...............

 (d) JavaScript Syntax is a set of ............................. that define a structured 
Javascript.

 (e) comments are used to ................................ in Javascript program.

further readings
1. http://www.javascriptkit.com
2. https://developer.mozilla.org/en/docs/Javascript 
3. http://www.dynamicdrive.com

Section-2: Variables and operators 

Variables and operators

this section deals with creating variables, naming, types of variables and different types 
of operators supported by Javascript and how to use them

2.1 Variables
u Variables can be thought of as named containers in the computer’s memory. you 

can place data in these containers and refer to the value using the name. 
u A variable consists of an identifier, a scope and a specific data type. 
u An Identifier is the name of a variable. 
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u Identifier must start with a character, a dollar sign, or an underscore. 
u An identifier can’t use reserved keywords.

table: list of reserved keywords in Javascript

break else new var

case final return void

catch for switch while

continue function this with

default if throw delete

in try do instance of

type of interface null undefined

Variable declaration

u Variables in JavaScript can be defined using the keyword var. 
u the equal to (=) sign is used to assign a value to a variable. 
u note that var is the keyword in Javascript. 
u users can either, separately declare the variable and then assign values to it or 

straight-away declare and initialize the variables.

examples of variables

var X; //defines a variable X, and by default no value is assigned to this 
variable 

var y = 100; //defines a variable Y and assigns the value of 100 to it
var customer // declare the variable using the var keyword
 X = 10; // use the = operator to assign a value
var x = 10; //assigning a value to a variable declaring it
var y=5; //y is a variable that holds a value of 5
var sum = x + y ; // sum is a variable that stores the sum of variables x and y
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try it out!

<!doctyPe html>
<html>
<body>
<h1>Javascript Variables example</h1>
<p>x = 5, y = 2, calculate z = x + y, and display z:</p>
<p id=“demo”></p>
<script>
var x = 5;
var y = 2;
var z = x + y;
document.getelementbyid(“demo”).innerhtMl = z;
</script>
</body>
</html>

output: JavaScript Variables example
x = 5, y = 2, calculate z = x + y, and display z:
                7

Variable Scope

the scope of a variable refers to the area of a program in which it can be accessed. 
Variables have two types of scopes -global scope and local scope.

the global scope: consider the example while handling the rate of sugar, we can declare 
a variable SugarRate at global. It is fixed in the fair price shop by the government and 
is same throughout the state in all the fair price shops. this is an example of a variable 
named sugarrate being declared globally.

the local scope: in case of local scope the rate of sugar in different retails shops will 
be specific to the rating norms of each shop. This is an example of a local variable. It is 
specific within the scope of each shop.

2.2 data types
a data type is a classification of the type of data that a variable or an object can hold. 
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data type is an important factor in all computer programming languages, including 
visual basic, c#, c/c++ and Javascript. Javascript supports different data types such 
as numbers, strings, boolean, arrays and objects listed in the table as below:

data type examples description

numbers 183, 574.445, 858.3,1.0555e3 integers, decimals and extra large/extra 
small numbers with scientific notation

string “this is a valid string” series of characters within double 
quotes

boolean true, False true or False values. it is used for 
conditional testing

note: you can use quotes inside a string as long as they are not the same as the quotes 
surrounding the string. For example, consider a string “aditya’s turn to take the ride 
now” is accepted as a string whereas the string “her name is “reena” and she will be 
here soon” is not a valid string.

numbers

numbers in Javascript are double-precision 64-bit format. the standard numeric 
operators are supported, including addition, subtraction, modulus (or remainder) 
arithmetic and so forth. 

Strings

strings in Javascript are sequences of characters. More precisely, they’re sequences of 
unicode characters, with each character represented by a 16-bit number. if we want to 
represent a single character, we just need to use a string of length 1.

To find the length of a string, access its length property: 

“hello”.length   returns 5 //length of given string “hello”

the strings are represented using objects and they have methods as well:

“hello, world”.replace(“hello”, “goodbye”) //by using replace() method goodbye, world

“hello”.touppercase() //by using touppercase() method hello
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operators

an operator is a symbol that is used to perform an operation. in this section we will learn 
how to use Javascript operators. 

2.3 assignment operators
assignment operators help in assigning values to a variable. the following table shows 
how assignment operators work in Javascript.

here we consider two variables x and y assuming x=90 and y=20. upon execution, the 
assignment operator will generate the following results.

operator example Same as result
= x=y x=90

+= x+=y x=x+y x=110
-= x-=y x=x-y x=70
* = x*=y x=x*y x=1800
/= x/=y x=x/y x=4.5

%= x%=y x=x%y x=1

the equal to (=) sign is used to assign a value to a variable.

arithmetic operators

there are following arithmetic operators supported by Javascript language: assume 
variable a holds 10 and variable b holds 20 then:

operator description example
+ adds two operands a + b will give 30
- Subtracts second operand from the first a - b will give -10
* Multiply both operands a * b will give 200
/ divide numerator by denominator b / a will give 2

% Modulus operator and remainder of after an integer 
division

b % a will give 0

++ increment operator, increases integer value by one a++ will give 11
-- decrement operator, decreases integer value by 

one
a-- will give 9
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Comparison operators

there are following comparison operators supported by Javascript language. assume 
variable a holds 10 and variable b holds 20 then

operator description example

==
checks if the values of two operands are equal or not, 
if yes then the condition becomes true.

(a == b) is not true.

!=
checks if the values of two operands are equal or not, 
if values are not equal then condition becomes true.

(a != b) is true.

>
checks if the value of left operand is greater than 
the value of right operand, if yes then the condition 
becomes true.

(a > b) is not true.

<
checks if the value of left operand is less than the 
value of right operand, if yes then the condition 
becomes true.

(a < b) is true.

>=
checks if the value of left operand is greater than or 
equal to the value of right operand, if yes then the 
condition becomes true.

(a >= b) is not true.

<=
checks if the value of left operand is less than or equal 
to the value of right operand, if yes then the condition 
becomes true.

(a <= b) is true.

logical operators

there are following logical operators supported by Javascript language. assume 
variable a holds 10 and variable b holds 20 then:

operator description example

&&
called logical and operator. if both the operands are 
non-zero then condition becomes true.

(a && b) is true. 

||
called logical or operator. if any of the two operands 
are non-zero then the condition becomes true.

(a || b) is true.

!
called logical not operator. use to reverse the 
logical state of its operand. if a condition is true then 
logical not operator will make it false.

! (a && b) is false. 
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there are following bitwise operators supported by Javascript language. assume 
variable a holds 2 and variable b holds 3 then:

operator description  example

&
called bitwise and operator. it performs boolean and 
operation on each bit of its integer arguments.

(a & b) is 2. 

|
called bitwise or operator. it performs boolean or 
operation on each bit of its integer arguments.

(a | b) is 3.

^

called bitwise Xor operator. it performs boolean 
exclusive or operation on each bit of its integer 
arguments. exclusive or means that either operand one 
is true or operand two is true but not both.

(a ^ b) is 1.

~
called bitwise not operator. it is a is a unary operator 
and operates by reversing all bits in the operand.

(~b) is -4.

<<

called bitwise shift left operator. it shift all the bits 
in its first operand to the left by the number of places 
specified in the second operand. New bits are filled with 
zeros. shifting a value left by one position is equivalent 
to multiplying by 2, shifting two positions is equivalent to 
multiplying by 4 so on.

(a << 1) is 4. 

>>

called bitwise shift right with sign operator. it shift all  
the bits in its first operand to the right by the number of 
places specified in the second operand. The bits filled in 
on the left depend on the sign bit of the original operand, in 
order to preserve the sign of the result. If the first operand 
is positive, the result has zeros placed in the high bits; if 
the first operand is negative, the result has ones placed in 
the high bits. shifting a value right one place is equivalent 
to dividing by 2 (discarding the remainder), shifting right 
two places is equivalent to integer division by 4, and so 
on.

(a >> 1) is 1. 
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>>>
called bitwise shift right with Zero operator. this 
operator is just like the >> operator, except that the bits 
shifted in on the left are always zero,

(a >>> 1) is 1. 

assignment operators

there are following assignment operators supported by Javascript language:

operator description example

=
simple assignment operator, assign values of 
right side operands to the left side operand

c = a + b will assign 
value of a + b to c

+=
add and assignment operator, it adds the right 
operand to the left operand and assign the result 
to the left operand

c += a is equivalent to 
c = c + a

-=
subtract and assignment operator, it subtracts 
right operand from the left operand and assign the 
result to the left operand

c -= a is equivalent to 
c = c - a

*=
Multiply and assignment operator, it multiplies 
the right operand with the left operand and assign 
the result to the left operand

c *= a is equivalent to 
c = c * a

/=
divide and assignment operator, it divides the 
left operand with the right operand and assign the 
result to the left operand

c /= a is equivalent to 
c = c / a

%=
Modulus and assignment operator, it takes 
modulus using two operands and assign the result 
to the left operand

c %= a is equivalent to 
c = c % a

Miscellaneous operator

u Conditional operator (? :)
This operator first evaluates an expression for a true or false value and then execute 
one of the two given statements depending upon the result of the evaluation.

operator description example

? : conditional expression
if condition is true? then value X : otherwise 
value y
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u typeof operator
the typeof is a unary operator that is placed before a single operand, which can be of 
any type. its value is a string indicating the data type of the operand.

the typeof operator evaluates to “number”, “string”, or “boolean” if its operand is a 
number, string, or boolean value and returns true or false based on the evaluation.

here is the list of return values for the typeof operator:

type String returned by typeof
number “number”
string “string”
boolean “boolean”
object “object”
Function “function”
Undefined “undefined”
null “object”

Section-2: exercise Questions 
Perform the following activities in lab.

S. no. activities
1. Write a program to show the use of arithmetic operators in Javascript.
2. Write a program in Javascript to check if the value of two operands is equal 

or not.
3. Write a program in Javascript to implement bitwise operators. 
4. Write a program in Javascript to implement and, or, not operators. 
5. Write a Javascript program to:

u	 add two numbers and display the sum in an alert box. 
u	 subtract two numbers and display the difference

answer the following questions:

Q.1: What is a variable?
Q.2: differentiate between local and global scope of a variable.
Q.3: What is an operator?
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Q.4: What are the major types of operators supported by Javascript?
Q.5: What are undeclared and undefined variables?
Q.6: What is a string?
Q.7: What would be the result of 1+2+“3” in Javascript?
Q.8: What is the difference in the outputs that you get when you use the following 

operators =; == ; and ===.
Q.9: explain what you understand by Modulo operator.
Q.10: specify four types of operators that can be used in Javascript.
Q.11: explain what a logical not operator does using some examples.
Q.12: What is conditional operator?
Q.13: Fill in the blanks

(a) if x = 24 and y = 3 then the output of x*=x/y is ............................ .
(b) if x = 25 and y =3 then the output of x+=y is ............................ . 
(c) , ............................ and ............................ are all logical operators used in 

Javascript
(d) if x = 14 and y = 3 then the output of x mod y is ............................ .
(e) if x = 15 and y =3 then the output of x%y is ............................ .
(f) Plus sign is used to ............................ numbers and strings. 
(g) When i want to display an alert which says ‘Welcome’ and then the name of 

the student, i will have the use the ............................ operator.

further readings
1. http://www.javascriptkit.com
2. https://developer.mozilla.org/en/docs/Javascript 
3. http://www.dynamicdrive.com

Section-3: decision making using if and switch

3.1 Control Structures in JavaScript
Javascript has a similar set of control structures like the other languages such as c, 
c++ and Java. conditional statements are supported by if and else described below:
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Conditional Statements

In JavaScript we have the following conditional statements as defected .in fig. 3.1:

u if  (statement)specify a block of code to be executed, if the specified condition is true
u else (statement) specify a block of code to be executed, if the same condition is 

false
u else if (statement) specify a new condition to test, if the first condition is false
u switch (statement) specify many alternative blocks of code to be executed

syntax: if statement

if (condition) {

note: if is used in lowercase, uppercase letters like iF or iF or if will generate a 
Javascript error

                               block of code to be executed if the condition is true

}

Fig. 3.1
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example: Make a “happy day” greeting if the hour is less than 18:00:

<!doctyPe html>
<html>
<body>
<p>display “good day!” if the hour is less than 18:00:</p>
<p id=“demo”>good evening!</p>
<script>
if (new date().gethours() < 18) {
    document.getelementbyid(“demo”).innerhtMl = “happy day!”;
}
</script>
</body>
</html>

output: display “happy day!” if the hour is less than 18:00:
happy day!

the else statement can be used to specify a block of code to be executed if the same 
condition is false.

syntax: else statement

if (condition) {
                             block of code to be executed if the condition is true
} else 
{ 
                            block of code to be executed if the condition is false
}

example: 

if the hour is less than 18, create a “good day” greeting, otherwise “good evening”:
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<!doctyPe html>
<html>
<body>
<p>click the button to display a time-based greeting:</p>
<button onclick=“myFunction()”>try it</button>
<p id=“demo”></p>
<script>
function myFunction() {
    var hour = new date().gethours(); 
    var greeting;
    if (hour < 18) {
        greeting = “good day”;
    } else {
        greeting = “good evening”;
    }
    document.getelementbyid(“demo”).innerhtMl = greeting;
}
</script>
</body>
</html>

output: the above script will display “good day or good evening” depending upon the 
current time of the day

The ‘else if’ Statement is used to specify a new condition if the first condition is false.

syntax:

if (condition1)
{
               block of code to be executed if condition1 is true
} else if (condition2) {
               block of code to be executed if the condition1 is false and condition2 is true
} else {
           block of code to be executed if the condition1 is false and condition2 is false
}
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example:

if time is less than 10:00, display a “good morning” greeting, if not, but time is less than 
20:00, display a “good day” greeting, otherwise a “good evening”: greeting

<!doctyPe html>
<html>
<body>
<p>click the button to get a time-based greeting:</p>
<button onclick=“myFunction()”>try it</button>
<p id=“demo”></p>
<script>
function myFunction() {
    var greeting;
    var time = new date().gethours();
    if (time < 10) {
        greeting = “good morning”;
    } else if (time < 20) {
        greeting = “good day”;
    } else {
        greeting = “good evening”;
    }
document.getelementbyid(“demo”).innerhtMl = greeting;
}
</script>
</body>
</html>

output: display “good morning or good day or good evening” depending upon the 
current time of the day

the switch statement is used to select one of many blocks of the code to be executed 
in a program described below. the switch expression is evaluated once and the value 
of the expression is compared with the values of each case. if there is a match found, 
then the associated block of code is executed otherwise default code block is executed.
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Syntax: switch statement (as defected in figure 3.2)

switch (expression)
{

case n:
code block
break;

case n:
code block
break;

default:
default code block

}

Fig. 3.2
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example

use the weekday number to calculate weekday name with the help of getday() method. 
the getday() method returns the weekday as a number between 0 and 6. (sunday=0, 
Monday=1, tuesday=2 ..)

<!doctyPe html>
<html>
<body>
<p id=“demo”></p>
<script>
var day;
switch (new date().getday()) {
    case 0:
        day = “sunday”;
        break;
    case 1:
        day = “Monday”;
        break;
    case 2:
        day = “tuesday”;
        break;
    case 3:
        day = “Wednesday”;
        break;
    case 4:
        day = “thursday”;
        break;
    case 5:
        day = “Friday”;
        break;
    case  6:
        day = “saturday”;
        break;
}
document.getelementbyid(“demo”).innerhtMl = “today is “ + day;
</script>
</body>
</html>

output: today is sunday (from sunday to saturday each single day will be displayed 
depending upon current day of the week
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Section-3: exercise Questions 
Perform the following activities in lab.

S. no. activities
1. Write a program to:

u determine if a student has passed in his exam or not. if the marks are greater 
than 40 then he has a passed else he has a failed.

u determine what grade he has obtained based on the marks obtained if  
90-100 is a+; 80-90 is a ;70-80 is b+;  60-70 is b ; 50-60 is c; 40-50 is d 
and below 40 is fail     [hint : use the if-else if..-else]

2. Write a program using the switch statement to print the names of class teacher 
of all grades from 1 to 10. hint: let the grade be a variable. depending on its 
value, print the names of the class teacher.

3. if a student has an amount greater than rs 50 he uses an auto , else if he has 
an amount between rs 20 to rs 50 he uses the shared auto else if he has 
between rs 5 to rs 20 he uses the public bus or else he walks to his school. 
Write this using the if-else if -else condition

4. Write a Javascript program where the program chooses a random integer 
between 1 to 10, then the user is prompted to input a guess number. if the 
user input matches with the guess number, the program will display a message 
“good Work” otherwise it will display “not matched”.

5. Write a JavaScript conditional statement to find the sign of product of three 
numbers. Display an alert box with the specified sign such as:
Sample Input numbers : 3, -7, 2 
Output : the sign is:  - 

6. Write a Javascript conditional statement to sort three numbers in descending 
order. display an alert box to show the result.

Sample Input numbers: 0, -1, 4 
Output: 4, 0, -1 

7. Write a JavaScript conditional statement to find the largest of five numbers. 
display an alert box to show the result.  
Sample Input numbers : -5, -2, -6, 0, -1 
Output: 0
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answer the following questions:

Q. 1: What is the use of a conditional operator? give some examples.
Q. 2: explain if the variables “name” and “name” similar.
Q. 3: Explain the rules to write an identifier.
Q. 4: What do you understand by the term local scope?
Q. 5: all students have to come to school by 9 a.M. Would this be declared as a local 

scope or a global scope?
Q. 6: Will this be an acceptable string data type “yah i’m getting through’ this way”?
Q. 7: What is the purpose of the break statement?
Q. 8: What is the purpose of the switch statement? give some examples.
Q. 9: Write a Javascript program that accepts inputs two integers and display the larger 

one.
Q. 10: Fill in the blanks 

(a) switch statements start with keyword. 
(b) if none of the case values in the switch statement match then ............. 

is executed.
(c) ......................... , and are all conditional statements that can be used in 

Javascript
(d) ......................... should not be used as a variable name because it is 

a reserved keyword in Javascript. 
(e) Js has two types of variable scope ..................... & ...................... .
(f) Javascript variables are declared using ...................... as the keyword. 
(g) you should not declare the same variable ...................... in the same scope

further readings
1. http://www.javascriptkit.com
2. https://developer.mozilla.org/en/docs/Javascript 
3. http://www.dynamicdrive.com
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Section-4: iterations: loops

4.1 loops
loops can be used to execute the same code over and over again, particularly useful 
when dealing with arrays as shown in figure 3.3. JavaScript supports different kinds of 
loops described below:

u for - loops through a block of code a number of times
u for/in - loops through the properties of an object
u while - loops through a block of code while a specified condition is true
u do/while - also loops through a block of code while a specified condition is true
the for loop is best suited when you already know the number of times the statements 
should be executed. the loop executes until the condition becomes false.

syntax:
for(initialization;   condition;  increment)
{

//statements      }

Fig. 3.3

When a for loop executes

1. the initializing expression is get executed and this expression usually initializes one 
or more loop variables.

2. the condition expression is evaluated. if the value of condition is true, the loop 
statements are executed. if the value of condition is false, for loop terminates.
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3. The increment expression executes and increments the value by the specified step 
value.

4. the statements execute, and control returns to step 2.

example

<!doctyPe html>
<html>
<body>
<p id=“demo”></p>
<script>
var cars = [“bMW”, “Maruti”, “honda”, “audi”];
var text = “”;
var i;
for (i = 0; i < cars.length; i++) {
    text += cars[i] + “<br>”;
}
document.getelementbyid(“demo”).innerhtMl = text;
</script>
</body>
</html>

output: bMW 
  Maruti
  honda
  audi

example explained

From the above example we can notice that statement 1 sets a variable before the loop 
starts (var i = 0). Statement 2 defines the condition for the loop to run (i must be less than 
4). statement 3 increases a value (i++) each time the code block in the loop has been 
executed. in Javascript, we normally use statement 1 to initiate the variable used in the 
loop (i = 0). although, this is not always the case, Javascript doesn’t care. statement 1 
is optional. We can initiate many values in statement 1 (separated by comma):
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example

for (i = 0, len = cars.length, text = “”; i < len; i++)

{

text += cars[i] + “<br>”;

}

note: We can omit statement 1 when the values are set before the loop starts:

example:

var i = 2;

var len = cars.length;

var text = “”;

for (; i < len; i++) {

text += cars[i] + “<br>”;

}

statement 3 can be used for negative increment (i--), positive increment (i = i + 15), or 
anything else. statement 3 can also be omitted when we increment the values inside 
the loop such as:

example:

var i = 0;

var len = cars.length;

for (; i < len; ) {

text += cars[i] + “<br>”;

i++;

}

the for/in loop: the Javascript for/in statement loops through the properties of an 
object explain below.
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example

<!doctyPe html>
<html>
<body>
<p id=“demo”></p>
<script>
var txt = “”;
var person = {fname:“John”, lname:“doe”, age:25}; 
var x;
for (x in person) {
    txt += person[x] + “ “;
}
document.getelementbyid(“demo”).innerhtMl = txt;
</script>
</body>
</html>

output:  John doe 25

the while loop:

the While loop is another commonly used loop in Javascript. the purpose of the while loop is 
to execute a block of statements over and over again until the condition fails. it is best suited in 
a scenario where we don’t know in advanced as to how many times the loop will be executed 
as shown in figure 3.4.

Fig. 3.4
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Syntax for while loop

var i = 1;
while (i < 10) {
alert(i);
i = i + 1;
}
// At this point the value of i is 10

example:

<!doctyPe html>
<html>
<body>
<p>click the button to loop through a block of code as long as i is less than 10 </p>

<button onclick=“myFunction()”>try it</button>
<p id=“demo”></p>
<script>
function myFunction() {
    var text = “”;
    var i = 0;
    while (i < 10) {
        text += “<br>the number is “ + i;
        i++;
    }
    document.getelementbyid(“demo”).innerhtMl = text;
}
</script>
</body>
</html>
output: on clicking the button to loop generates the following output on screen
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the number is 0
the number is 1
the number is 2
the number is 3
the number is 4
the number is 5
the number is 6
the number is 7
the number is 8
the number is 9

After the loop has finished, the code keeps on running from just after the closing brace 
(“}”) of the loop’s block.

do While loop

this is an another kind of loop and different from the for loop and the while loop. this 
loop will execute the statement at least once that is the statements inside the loop 
will always get executed at least once, even if the condition is false. the condition is 
checked happens after the loop has been executed. the loop will continue to execute or 
will terminate according to on the condition as shown in figure 3.5. 

do while syntax:

var i = 1;
 do {
     alert(i);
     i = i + 1;
 } while (i<10)
 // At this point the value of i is 10
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Fig. 3.5

example:

<!doctyPe html>
<html>
<body>
<p>click the button to loop through a block of code as long as i is less than 10.</p>
<button onclick=“myFunction()”>try it</button>
<p id=“demo”></p>
<script>
function myFunction() {
    var text = “”
    var i = 0;
    do {
        text += “<br>the number is “ + i;
        i++;
    }
    while (i < 10)
document.getelementbyid(“demo”).innerhtMl = text; }
</script>
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</body>
</html>
output: on clicking the button myFunction generates the following output on screen
the number is 0
the number is 1
the number is 2
the number is 3
the number is 4
the number is 5
the number is 6
the number is 7
the number is 8
the number is 9

Break and Continue

the break statement is very useful to break the loop in the middle of an execution. the break 
statement can also be used to jump out of the loop.  the break statement breaks the loop and 
continues executing the code after the loop (if any) as shown in figure 3.6.

Fig. 3.6

consider a situation where you want to check if the word ‘Javascript’ is present in any of the 
given 10 sentences using a for loop. Suppose the computer finds it on the 3rd sentence, but 
keeps on running the loop unnecessarily till the end. by using the break statement here, we can 
exit the loop and stop the unnecessary execution.
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<!doctyPe html>
<html>
<body>

<p>a loop with a break.</p>

<p id=“demo”></p>

<script>
var text = “”;
var i;
for (i = 0; i < 10; i++) {
    if (i === 3) { break; }
    text += “the number is “ + i + “<br>”;
}
document.getelementbyid(“demo”).innerhtMl = text;
</script>
</body>
</html>
output: this loop will stop when i ==3 , with a break.
the number is 0 
the number is 1 
the number is 2
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Section-4: exercise Questions 
Perform the following activities in lab.

S. no. activities

1. Write a Javascript program using for loop that will iterate from 0 to 15. For 
each iteration, it will check if the current number is odd or even, and display a 
message on the screen.
Sample Output :
“0 is even”
“1 is odd”
“2 is even”
----------
---------- 

2. Write a Javascript program which compute the average marks of the following 
students.

Student name Marks
aditya 80 80
akshat 77
divyanshi 88
Monika 95
aslam 68

3. Write a JavaScript program to find the armstrong number of 3 digits. 
note : an armstrong number of three digits is an integer such that the sum 
of the cubes of its digits is equal to the number itself. For example, 371 is an 
armstrong number since 3**3 + 7**3 + 1**3 = 371. 

4. Write a Javascript program to dising the following pattern, using a nested for 
loop.  
*
* *
* * *
* * * *
* * * * *
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5. Write a Javascript program to calculate the factorial of a number.   
in mathematics, the factorial of a non-negative integer n, denoted by n!, is the 
product of all positive integers less than or equal to n. 

For example, 5! = 5 x 4 x 3 x 2 x 1 = 120 

6. Write a JavaScript program to get the first n Fibonacci numbers.   
note : the Fibonacci sequence is the series of numbers: 0, 1, 1, 2, 3, 5, 8, 13, 
21, 34, . . each subsequent number is the sum of the previous two numbers.

7. Write a sorting program in Javascript for ascending and descending orders. 
sample input numbers: 34, 7, 23, 32, 5, 62
sample output: 5, 7, 23, 32, 34, 62 (ascending order)

answer the following questions:

Q. 1: What is a loop?
Q. 2: What are the three main types of loop?
Q. 3: differentiate between do-while and while-do loop.
Q. 4: explain the purpose of loops in Javascript.
Q. 5: explain the while and do-while loops and when to use each of them.
Q. 6: explain a real world situation where the break statement helps.
Q. 7: explain where the continue statement could help.
Q. 8: Write a Javascript program to compute the greatest common divisor (gcd) of 

two positive integers. 
Q. 9: Write a Javascript program to sum the multiples of 3 and 5 under 1000. 
Q. 10: Fill in the blanks 

(a) ...................... execute the same set of operations over and over again.
(b) the ...................... executes at least once irrespective of the condition.
(c) ...................... statement skips the loop execution for a particular iteration.
(d) ...................... the statement exits the loop and stops unnecessary execution 

of the loop.
(e) difference between do-while loop and while loop is ...................... .
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further readings
1. http://www.javascriptkit.com
2. https://developer.mozilla.org/en/docs/Javascript 
3. http://www.dynamicdrive.com

Section-5: Window object
the window object represents an open window in a browser. if a document contain 
frames (<iframe> tags), the browser creates one window object for the htMl document, 
and one additional window object for each frame. there is no public standard that applies 
to the Window object, but all major browsers support it.

5.1 Window object Properties

Properties description
closed returns the boolean variable indicating whether the window has 

been closed or not. 
defaultstatus Read/write property that reflects the default window status bar 

message that appears.
document returns the document object reference to the current document 

object.
frames returns all <iframe> elements in the current window. 

an array referencing all of the frames in the current window, 
including iFraMe elements. 
if the current page is contained in a frame itself and you wish to 
access another sibling frame, navigate up towards the topmost 
frameset document first using the parent property of window, for 
example:
parent.frames[0] //access first frame within parent frameset.

history reference to the history object of Javascript, which contains 
information on the urls, the visitor has visited within the window.
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Properties description
innerWidth, 
innerheight
- Supported in: 
Firefox/Opera/
Safari, but NOT IE.

returns the width and height, in pixels, of the window’s viewable 
content area, which does not include any toolbar, scrollbars 
etc.
innerWidth returns the inner width of a window’s content area 
and innerheight returns the inner height of a window’s content 
area

outerWidth, 
outerheight
- Supported in: 
Firefox/Opera/
Safari, but NOT IE.

returns the width and height, in pixels, of the browser window 
in its entirety, which includes toolbar, scrollbars etc. no ie 
equivalents.

length returns the number of frames contained in the window, which 
includes iFraMes.

location returns or sets the location object of Javascript, which contains 
information on the current url.

name The name of the window as optionally specified when 
calling window.open().

opener contains a reference to the window that opened the secondary 
window via window.open(). this property should be invoked in 
the secondary window. 

parent reference to the parent frameset window of the current window, 
assuming that current window is a frame. otherwise, it simply 
refers to current window.

self a synonym for the current window.
status a read/write property that allows you to probe and write to the 

browser’s status bar.
top a synonym for the topmost browser window.
window references the current window. same as “self.”
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Properties description
pageXoffset, 
pageyoffset
- Supported in: 
Firefox/Opera/
Safari, but NOT IE.

returns an integer representing the pixels the current document 
has been scrolled from the upper left corner of the window, 
horizontally and vertically, respectively. 
you can also use window.scrollX and window.scrolly.

screenX, screeny
- Supported in: 
Firefox/Opera/
Safari, but NOT IE.

Specifies the x and y coordinates of the window relative to the 
user’s monitor screen.
note: ie+ equivalents are “window.screenleft” and “window.
screentop”

screenleft, 
screentop
- IE only properties

Specifies the x and y coordinates of the window relative to the 
user’s monitor screen.

5.2 Window object Methods
in the following table “[ ]” surrounding a parameter within the square brackets means the 
parameter is optional. you can ignore it.

Methods description
alert(msg) displays an alert dialog box with the desired message and oK 

button.
blur() removes focus from the window in question, sending the window 

to the background on the user’s desktop.
clearinterval(id) clears the timer set using var id=setinterval().
cleartimeout(id) clears the timer set using var id=settimeout().
close() closes a window.
confirm(msg) Displays a Confirm dialog box with the specified message and 

oK and cancel buttons. 
returns either true or false, depending on the button, that the 
user has clicked on, for example:
var yourstate=window.confirm(“Are you sure you are ok?”) if 
(yourstate) //boolean variable. sets to true if user pressed “oK” 
versus “cancel.” window.alert(“good!”)
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Methods description
find(string, 
[casesensitive], 
[backward])
- Firefox only 
property

searches for the “string” within the page, and returns string or 
false, accordingly. 
“casesensitive” is a boolean denoting whether search is case 
sensitive. “backwards” is a boolean which when set to true, 
searches the page backwards. 
Final two optional parameters must be set together or none at 
all.

focus() sets focus to the window, bringing it to the forefront on the 
desktop.

home()
- Firefox only 
property

navigates the window to the homepage as designated by the 
user’s browser setting.

moveby(dx, dy) Moves a window by the specified amount in pixels.
moveto(x, y) Moves a window to the specified coordinate values, in pixels. The 

following opens a window and centers it on the user’s screen
open(url, 
[name], [features], 
[replace])

opens a new browser window. 
“Name” argument specifies a name that you can use in the target 
attribute of your <a> tag. 
“Features” allows you to show/hide various aspects of the window 
interface. 
“replace” is a boolean argument that denotes whether the url 
loaded into the new window should add to the window’s history 
list.

print() Prints the contents of the window or frame.
prompt(msg, 
[input])

displays a Prompt dialog box with a message. 
optional “input” argument allows you to specify the default input 
(response) that gets entered into the dialog box. 
this function returns the string the user has entered such as:
var yourname=window.prompt(“please enter your name”) 
 alert(yourname)
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Methods description
resizeby(dx, dy) Resizes a window by the specified amount in pixels.
resizeto(x y) Resizes a window to the specified pixel values. The following 

will resize the current window to be maximized on the screen in 
browsers with no security hang ups over such an operation (ie 
does and will do nothing):
window.resizeto(screen.availWidth, screen.availheight) 

scrollby(dx, dy) Scrolls a window by the specified amount in pixels.
scrollto(x, y) Scrolls a window to the specified pixel values.
settimeout(“func”, 
interval, [args])

Calls the specified function reference (func) or JavaScript 
statement(s) once after the “interval” parameter has expired, in 
milliseconds (ie: 1000=after 1 second). 
this method returns a unique id which can be passed 
into cleartimeout(id) to clear the timer.

stop() stops the window from loading. ns4/ns6+ exclusive method. 
use the optional “args” to pass any number of arguments to the 
function.

5.3 Window object events
events description

onblur Fires when the window loses focus.
onerror Fires when a Javascript error occurs. by returning true inside 

this event, Javascript errors on the page (if any) are suppressed, 
with no error messages popping up.

onfocus Fires when the focus is set on the current window.
onload Fires when the page has finished loading, including images. This 

is a popular event to use to run some Javascript once everything 
on the page has loaded/ is available:
window.onload=function(){
runsomefunction()
}

onresize Fires when the window is resized.



110

events description
onscroll Fires when the window is scrolled. the following shows the 

current y coordinate of the upper left corner of the viewable 
window in the browser’s title bar when the page is scrolled:
window.onscroll=function(){
var scrolly=window.pageyoffset || document.body.scrolltop
document.title=scrolly
}

onbeforeunload Fires when the page is about to be unloaded, prior to window.
onunload event firing. Supported in all modern browsers. By 
settingevent.returnValue to a string, the browser will prompt 
the user whether he/she wants to leave the current page when 
attempting to:
window.onbeforeunload=function(e){
e.returnValue=”any return string here forces a dialog to appear 
when user leaves this page”
}
window.location=“http://www.google.com”  //prompt is invoked

onunload Fires when the page is unloaded- process cannot be overruled 
at this point. often used to run code cleanup routines.

Window features in window.open

there are several features you can pass into the “feature” parameter of window.open() 
to manipulate its interface. Most features support a value of true or false. though, in 
general, simply including the name of the feature implies it should be added to the 
window (yes), while not including it means it shouldn’t (no). you should apply each 
feature separated with a comma (,).

feature description
channelmode Specifies if window should be opened in channel mode. IE only.
fullscreen Specifies if window should be opened in full screen mode. IE only.
height Specifies the height of the window.
left Specifies the x coordinates of the window in pixels. IE only. 
location Specifies if the location bar of the window should be included.
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feature description
menubar Specifies if the menu bar of the window should be included.
resizable Specifies if window should be resizable.
screenX Specifies the x coordinates of the window in pixels. NS only. See “left” 

as well.
screeny Specifies the x coordinates of the window in pixels. NS only. See “top” 

as well.
scrollbars Specifies if window should contain scrollbars.
status Specifies if the status bar of the window should be included.
toolbar Specifies if the toolbar of the window (ie: reload button) should be 

included.
top Specifies the y coordinates of the window in pixels. IE only. See 

“screeny” as well.
width Specifies the width of the window.

5.4 location object
the location object contains information about the current url. the location object is 
part of the window object and is accessed through the window location property.

note: there is no public standard that applies to the location object, but all major 
browsers support it.

location object Properties

Property description
hash sets or returns the anchor part (#) of a url
host sets or returns the hostname and port number of a url
hostname sets or returns the hostname of a url
href sets or returns the entire url
origin returns the protocol, hostname and port number of a url
pathname sets or returns the path name of a url
port sets or returns the port number of a url
protocol sets or returns the protocol of a url
search sets or returns the query string part of a url
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5.5 location object Methods
Method description

assign() loads a new document
reload() reloads the current document
replace() replaces the current document with a new one

5.6 History object
the history object contains the urls visited by the user (within a browser window). the 
history object is a part of the window object and is accessed through the window.history 
property. 

note: there is no public standard that applies to the history object, but all major browsers 
support it.

History object Properties

Property description
length returns the number of urls in the history list

History object Methods

Method description
back() loads the previous url in the history list
forward() loads the next url in the history list
go() Loads a specific URL from the history list

Section-5: exercise Questions
Perform the following activities in lab.

S. no. activities
1. Write a Javascript program using onerror event when a Javascript error 

occurs. by returning true inside this event, Javascript errors on the page (if 
any) are suppressed, with no error messages popping up.

2. Write a Javascript program using onload event when the page has finished 
loading, including images. 
note: this is a popular event to use to run some Javascript once everything 
on the page has loaded/ is available.

3. Write a Javascript program using frames.length to probe the number of frames. 
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S. no. activities
4. Write a Javascript program where an integer representing the pixels the 

current document has been scrolled from the upper left corner of the 
window, horizontally and vertically, respectively. you can also use window.
scrollX and window.scrolly instead for brevity, which are equivalent properties.  
hint: apply pageXoffset, pageyoffset properties of window objects.

5. Write Javascript for displaying an alert dialog box with the desired message 
and oK button.

6. Write a Javascript program for moving a window to the specified coordinate 
values, in terms of pixels and also opens a window and centers it on the 
user’s screen.

answer the following questions:

Q. 1: What are different types of window objects?
Q. 2: explain any three features of Window of window.open.
Q. 3: What is an event?
Q. 4: Write any three location object properties.
Q. 5: Define location object methods.
Q. 6: Write any two location object methods.
Q. 7: Define any history object.
Q. 8: Write any property of history object.
Q. 9: explain back() and forward() method of history object.
Q. 10: What is onerror event?
Q. 11: What is onfocus event?
Q. 12: What is onload event?
Q. 13: differentiate between innerWidth and innerheight properties of the Window.
Q. 14: What is length property of the Window object.
Q. 15: Write parent property of the Window object.
Q. 16: Fill in the blanks:

(a) Event .................................. fires when the window is resized.
(b) Event .................................. fires when the window is scrolled.
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(c) Event .................................. fires when the page is about to be 
unloaded, prior to window.onunload event firing.

(d) .................................. property of the window returns the boolean variable 
indicating whether window has been closed or not

(e) .................................. property of the window that reflects the default window 
status bar message that appears.

(f) .................................. property of the window that references to the history 
object of Javascript, which contains information on the urls the visitor has 
visited within the window.

(g) .................................. property of the window that returns the width and 
height, in pixels, of the window’s viewable content area, which does not 
include any toolbar, scrollbars etc

(h) .................................. property of the window returns or sets the location object 
of Javascript, which contains information on the current url

(i) .................................. property of the window that returns an integer 
representing the pixels the current document has been scrolled from the 
upper left corner of the window, horizontally and vertically, respectively. 

(j) the window method which removes focus from the window in question, 
sending the window to the background on the user’s desktop ......................
............ .

(k) The window method which displays a Confirm dialog box with the specified 
message and oK and cancel buttons. returns either true or false, depending 
on which button the user has clicked, is .................................. .

(l) the window method which sets focus to the window, bringing it to the 
forefront on the desktop is .................................. .

(m) the window method which displays a Prompt dialog box with a message is 
..................................

(n) The window feature in window.open which specifies the x coordinates of the 
window in pixels is .................................. .

(o) The window feature in window.open which specifies the x coordinates of the 
window in pixels is .................................. .
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further readings
http://www.javascriptkit.com
https://developer.mozilla.org/en/docs/Javascript 
http://www.dynamicdrive.com

Section-6: Popup Boxes 

Popup Boxes
JavaScript has three kind of popup boxes: Alert box, Confirm box, and Prompt box.

6.1 alert Box
What is an alert box?
an alert box is often used if you want to make sure information comes through to the 
user.
When an alert box pops up, the user will have to click “oK” to proceed.

Syntax

window.alert(“sometext”);
the window.alert() method can be written without the window prefix.

example

alert(“i am an alert box!”);

try it out!

<!doctyPe html>
<html>
<body>
<p>click the button to display an alert box:</p>
<button onclick=“myFunction()”>try it</button>
<script>
function myFunction() {
    alert(“i am an alert box!”);
}
</script>
</body>
</html>



116

6.2 Confirm Box
A confirm box is often used if you want the user to verify or accept something. When 
a confirm box pops up, the user will have to click either “OK” or “Cancel” to proceed 
further. if the user clicks “oK”, the box returns true. if the user clicks “cancel”, the box 
returns false.

Syntax
window.confirm(“sometext”);

the window.confirm() method can be written without the window prefix.

example
var r = confirm(“Press a button”);
if (r == true) {

x = “you pressed oK!”;
} else {

x = “you pressed cancel!”;
}

try it out!

<!doctyPe html>
<html>
<body>
<p>Click the button to display a confirm box.</p>
<button onclick=“myFunction()”>try it</button>
<p id=“demo”></p>
<script>
function myFunction() {
    var x;
    if (confirm(“Press a button!”) == true) {
        x = “you pressed oK!”;
    } else {
        x = “you pressed cancel!”;
    }
    document.getelementbyid(“demo”).innerhtMl = x;
}
</script>
</body>
</html>
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6.3 Prompt Box
a prompt box is often used if you want the user to input a value before entering a page.

When a prompt box pops up, the user will have to click either “oK” or “cancel” to proceed 
after entering an input value. if the user clicks “oK” the box returns the input value. if the 
user clicks “cancel” the box returns null.

Syntax
window.prompt(“sometext”,“defaultText”);

the window.prompt() method can be written without the window prefix.

example:
var person = prompt(“Please enter your name”, “harry Potter”);
if (person != null) {

document.getelementbyid(“demo”).innerhtMl =
“hello “ + person + “! how are you today?”;

}

try it out!

<!doctyPe html>
<html>
<body>

<p>click the button to demonstrate the prompt box.</p>

<button onclick=“myFunction()”>try it</button>

<p id=“demo”></p>

<script>
function myFunction() {
    var person = prompt(“Please enter your name”, “harry Potter”);

    if (person != null) {
        document.getelementbyid(“demo”).innerhtMl =
        “hello “ + person + “! how are you today?”;
    }
}
</script>

</body>
</html>
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Section-6: exercise Questions

appendix a: exercises for practice using JavaScript
1. check the output generated from the following code and analyze the result

<!doctyPe html> 
<html> 
<body> 
<h1>My First Javascript</h1> 
<button type=“button” 
onclick=“document.getelementbyid(‘demo’).innerhtMl = date()”> 
click me to display date and time.</button> 
<p id=“demo”></p> 
</body> 
</html>

2. check the output generated from the following code and analyze the result
<!doctyPe html> 
<html> 
<body> 
<p id=“demo”>display the result here.</p>  
<script> 
// create the array here 
</script> 
</body> 
</html>

3. check the output generated from the following code and analyze the result
<!doctyPe html> 
<html> 
<body> 
<p id=“demo”></p> 
<script> 
if () { 
     document.getelementbyid(“demo”).innerhtMl = “Well done!”; 
} 
</script> 
</body> 
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</html>
4. check the output generated from the following code and analyze the result

<!doctyPe html> 
<html> 
<body> 
<p id=“demo”>display the result here.</p> 
<script> 
var firstName = “Greg”; 
if (firstName === “John”) { 
     document.getelementbyid(“demo”).innerhtMl = “hello John!”; 
} 
</script> 
</body> 
</html>

5. check the output generated from the following code and analyze the result
<!doctyPe html> 
<html> 
<body> 
<p id=“demo”></p> 
<script> 
var i; 
for (i = num1; i < num2; i++) { 
     document.getelementbyid(“demo”).innerhtMl += i + “<br>”; 
} 
</script> 
</body> 
</html>

6. check the output generated from the following code and analyze the result
<!doctyPe html> 
<html> 
<body> 
<p id=“demo”></p> 
<script> 
var text = “”; 
var food = [“Pizza”, “beans”, “tacos”, “Fish”, “chicken”]; 
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var i; 
for () { 
     text += “i love “ + food[i] + “<br>”; 
} 
document.getelementbyid(“demo”).innerhtMl = text; 
</script> 
</body> 
</html>

7. check the output generated from the following code and analyze the result
<!doctyPe html>
<html>
<body>
<p id=“demo”></p>
<script>
function myFunction() {
    document.getelementbyid(“demo”).innerhtMl = “hello World!”;
}
// call the function here
</script>
</body>
</html>

8. check the output generated from the following code and analyze the result
<!doctyPe html>
<html>
<body>
<p id=“demo”></p>
<script>
function myFunction() {
    // add code here
}
document.getelementbyid(“demo”).innerhtMl = myFunction();
</script>
</body>
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</html>
9. check the output generated from the following code and analyze the result

<!doctyPe html>
<html>
<body>
<p id=“demo”>display the result here.</p> 
<script>
// create the variables here
document.getelementbyid(“demo”).innerhtMl = 
firstName + “ “ + lastName + “ is “ + age;
</script>
</body>
</html>

10. check the output generated from the following code and analyze the result
<!doctyPe html>
<html>
<body>
<p id=“demo”>display the result here.</p> 
<script>
var carname = “Volvo”;
document.getelementbyid(“demo”).innerhtMl = carname;
</script>
</body>
</html>

answer the following questions:

Q. 1: What are major types of Javascript popup boxes?
Q. 2: Define an alert Box.
Q. 3: What is the purpose of defining alert Box?
Q. 4: Define a confirm Box.
Q. 5: What is the purpose of defining confirm Box?
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Q. 6: Define an prompt Box.
Q. 7: What is the purpose of defining prompt Box?
Q. 8: Fill in the blanks

(a) When a prompt box pops up, the user will have to click ................... to 
proceed after entering an input value.

(b) When an alert box pops up, the user will have to click ................... to proceed 
after entering an input value.

(c) When a confirm box pops up, the user will have to click ................... to 
proceed after entering an input value.

(d) When a prompt box pops up, the user will have to click ................... to 
proceed after entering an input value.

further readings
1. http://www.javascriptkit.com
2. https://developer.mozilla.org/en/docs/Javascript 
3. http://www.dynamicdrive.com

Section-7: arrays

7.1 arrays
Javascript arrays are used to store multiple values in a single variable. arrays in 
Javascript are actually a special type of object. they work similar to regular objects but 
they have one special property called ‘length’. the length of the array (size of the array) 
is always one more than the highest index in the array. the traditional way of creating 
arrays is as follows:

Syntax:

var a = new array();

a[0] = “dog”;

a[1] = “cat”;

a[2] = “hen”;

a.length
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output: 3

a more convenient notation can be used while dealing with arrays.

example:

var a = [“apple”, “Mangoes”, “orange”, “banana”];

 a.length              

output:  4

note: leaving a trailing comma at the end of an array literal is inconsistent across 
browsers, so don’t do it. the length of the array is one more than the highest index. 
however, the array.length isn’t necessarily the number of items in the array. 

example:

var a = [“dog”, “cat”, “hen”];
a[100] = “fox”;
a.length
output: 101
If we query a non-existent array index, we get undefined result shown as below.
example:  typeof a[90]
Output:  undefined
if we take the above example into account, we can iterate over an array using the 
following:
for(var i = 0; i < a.length; i++)
 {
    // do something with a[i]
}

example:
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<!doctyPe html>
<html>
<body>
<p id=“demo”></p>
<script>
var cars = [“audi”, “Volvo”, “bMW”];
document.getelementbyid(“demo”).innerhtMl = cars[0];
</script>
</body>
</html>

output: audi

<!doctyPe html>
<html>
<body>
<p id=“demo”></p>
<script>
var cars = [

“audi”,
“Volvo”,
“bMW” ];

document.getelementbyid(“demo”).innerhtMl = cars[0];
</script>
</body>
</html>

output: audi

arrays using the JavaScript Keyword new

var cars = new array(“audi”, “Maruti”, “bMW”);
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<!doctyPe html>
<html>
<body>

<p id=“demo”></p>

<script>
var cars = new array(“saab”, “Volvo”, “bMW”);
document.getelementbyid(“demo”).innerhtMl = cars[0];
</script>

</body>
</html>

output: audi

7.2 arrays & objects
arrays are a special type of objects. the typeof operator in Javascript returns “object” 
for arrays. arrays use numbers to access its elements. consider the following example:

<!doctyPe html>
<html>
<body>

<p id=“demo”></p>
<script>
var person = [“John”, “doe”, 46];
document.getelementbyid(“demo”).innerhtMl = person[0];
</script>

</body>
</html>

output: in this example person[0] returns John

objects can also use names to access its members. in the above example, person.
firstName returns John. We can declare the object alternatively such as:

var person = {firstName:“John”, lastName:“Doe”, age:46};
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the strength of Javascript arrays are the built-in array properties and methods:

examples

var x = cars.length;          // the length property returns the number of elements in cars 
var y = cars.sort();       // the sort() method sort cars in alphabetical order

the length Property

the length property of an array returns the length of an array (the number of array 
elements).

example

var fruits = [“banana”, “orange”, “apple”, “Mango”]; 
fruits.length;                // the length of fruits is 4

adding array elements

the easiest way to add a new element to an array is using the push method:

example

var fruits = [“banana”, “orange”, “apple”, “Mango”]; 
fruits.push(“lemon”);    // adds a new element (lemon) to fruits

<!doctyPe html>
<html>
<body>

<p>the push method appends a new element to an array.</p>
<button onclick=“myFunction()”>try it</button>
<p id=“demo”></p>
<script>
var fruits = [“banana”, “orange”, “apple”, “Mango”];
document.getelementbyid(“demo”).innerhtMl = fruits;

function myFunction() {
    fruits.push(“lemon”)
    document.getelementbyid(“demo”).innerhtMl = fruits;
}
</script>
</body>
</html>
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output: the push method appends a new element to an existing array every time you 
execute the program.

new element can also be added to an array using the length property:

example

var fruits = [“banana”, “orange”, “apple”, “Mango”]; 
fruits[fruits.length] = “lemon”;     // adds a new element (lemon) to fruits

looping array elements

the best way to loop through an array, is using with the help of for loop:

example

<!doctyPe html>
<html>
<body>

<p>the best way to loop through an array is using a standard for loop:</p>

<button onclick=“myFunction()”>try it</button>

<p id=“demo”></p>

<script>
function myFunction() {
    var index;
    var text = “<ul>”;
    var fruits = [“banana”, “orange”, “apple”, “Mango”];
    for (index = 0; index < fruits.length; index++) {
        text += “<li>” + fruits[index] + “</li>”;
    }
    text += “</ul>”;
    document.getelementbyid(“demo”).innerhtMl = text;
}
</script>

</body>
</html>



128

7.3 objects
Javascript objects are simply collections of name-value pairs. the “name” part is a 
Javascript string, while the value can be any Javascript value including more objects. 
there are two basic ways to create an empty object:

var obj = new object( );  and  
var obj = { };

these are semantically equivalent, the second is called object literal syntax, and is more 
convenient. once created, an object’s properties can again be accessed in one of two 
ways:

obj.name = “simon”;
var name = obj.name;
obj[“name”] = “simon”;
var name = obj[“name”];

these are also semantically equivalent. the second method has the advantage that the 
name of the property is provided as a string, which means it can be calculated at run-
time. it can also be used to set and get properties with names that are reserved words:

obj.for = “simon”; // syntax error, because ‘for’ is a reserved word

obj[“for”] = “Simon”; // works fine

object literal syntax can be used to initialise an object :

var obj = { 
name: “carrot”,
“for”: “Max”,
details: {
color: “orange”,

size: 12
}

} 

attribute access can be chained together:

To find the color of the given object

obj.details.color  //output orange
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to get the size of the given object

obj[“details”][“size”]  //output is 12

arrays and string come with a number of methods summarized as follows:

substring() extracts the characters from a string,  
between two specified indices

concat() Joins two or more strings, and returns a copy to the joined strings
join() Joins all elements of an array into a string
pop() removes and returns the last item.
push() Push adds one or more items to the end.
reverse() reverses the order of an element  in an array
shift() Removes the first element of an array and returns that element
slice() returns a sub-array.
sort() takes an optional comparison function.

splice()
Modify an array by deleting a section and replacing it with more 
items.

unshift() Prep ends items to the start of the array.

Section-7: exercise Questions
Perform the following activities in lab:

S. no. activities
1. Write a simple Javascript program to join all elements of the following array 

into a string.   
Sample Input array : mycolor = [“red”, “green”, “White”, “black”]; 
Expected Output :  
“red,green,White,black” 
“red,green,White,black” 
“red+green+White+black”

2. Write a Javascript program which accepts a number as input and insert  
dashes (-) between each two even numbers. For example if you accept 025468 
the output should be 0-254-6-8. 
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S. no. activities
3. Write a Javascript program to sort the items of a given array in ascending order.   

Sample Input array : var arr1 = [ 3, 8, 7, 6, 5, -4, 3, 2, 1 ]; 
Sample Output : -4,-3,1,2,3,5,6,7,8

4. Write a Javascript program to add items in an blank array and display the 
items.   
Sample Input Screen : 

5. Write a Javascript program which prints the elements of the following array.  
note : use nested for loops. 
sample input array : var a = [[1, 2, 1, 24], [8, 11, 9, 4], [7, 0, 7, 27], [7, 4, 28, 
14], [3, 10, 26, 7]]; 
Sample Output :  
“row 0”  
“ 1”  
“ 2”  
“ 1” 
“ 24” 
“row 1”  
------

answer the following questions:

Q. 1: What is an Array? Explain the purpose of defining array.
Q. 2: What are major types of arrays?
Q. 3: explain the procedure to access an array.
Q. 4: Write a JavaScript program to find the most frequent item of an array.   

sample input array : var arr1=[3, ‘a’, ‘a’, ‘a’, 2, 3, ‘a’, 3, ‘a’, 2, 4, 9, 3]; 
sample output : a ( 5 times ) 

Q. 5: Write a Javascript program which accept a string as input and swap the case 
of each character.  For example if you input ‘the Quick brown Fox’ the output 
should be ‘the quicK broWn foX’. 
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Q. 6: Write a JavaScript program to find the sum of squares of a numeric given array. 
Q. 7: Write a Javascript program to compute the sum and product of an array of 

integers. 
Q. 8: Write a Javascript program to remove duplicate items from an array (ignore case 

sensitivity).
Q. 9: How will you define an object in Javascript?
Q. 10: Fill in the blanks

(a) an array is accessed by the ....................... numbers.
(b) Property  ....................... is used to find the number of elements in an array.
(c)  .......................  joins two or more strings, and returns a copy to the joined 

string
(d)  ....................... extracts the characters from a string, between two specified 

indices
(e)  .......................  joins all elements of an array into a strings
(f)  ....................... removes and returns the last item
(g)  ....................... reverses the order of an element  in an array

further readings
1. http://www.javascriptkit.com
2. https://developer.mozilla.org/en/docs/Javascript 
3. http://www.dynamicdrive.com

Section-8: functions 

functions
Functions are reusable blocks of code that carry out a specific task. To execute the code 
in a function we need to call it. a function can be passed through arguments to use, and 
a function may return a value to whatever called it. you can save functions as the value 
of a variable, and you call a function using this variable and a pair of parentheses. this 
is also called invoking the function.

A Function may be defined as a piece of code that does not execute until you specifically 
call it. The code can be reused in many places across files. This saves a lot of code 
from been re-written unnecessarily. depending on the need you can write the function 
on your own or reuse functions written by other professional programmers. 
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function Syntax

A JavaScript function is defined with the ‘function’ keyword, followed by a name, followed 
by parentheses (). Function names can contain letters, digits, underscores, and dollar 
signs (similar to the rules for declaring as variables). the parentheses may include 
parameter names separated by commas: (parameter1,  parameter2, ...). the code to be 
executed, by the function, is placed inside curly brackets ‘{}’

function declaration

function name (parameter1, parameter2, parameter3)
{

code to be executed
}

Function parameters are the names listed in the function definition and function arguments are 
the real values received by the function when it is invoked. inside the function, the 
arguments are used as local variables.

to create a function, use the ‘function’ keyword. you can then list the arguments in 
parentheses, and then supply a block that contains the function’s code. here’s a function 
that adds two numbers:

var add = function (a, b) 
{

return a + b;
};

a and b are the two function’s parameters, and the value it returns is signified by 
the return keyword. the return keyword also stops execution of the code in the function.

var result = add(1, 2); // it will generate result 3

this calls function add with the arguments 1 and 2, which will be saved in the 
variables a and b.

a Javascript function can take 0 or more named parameters. the function body can 
contain as many statements and can declare its own variables which are local to that 
function. the return statement can be used to return a value at any time, or terminating 
the function. if no return statement is used (or an empty return with no value), Javascript 
returns undefined.
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function invocation

the code inside the function will execute when “something” invokes (calls) the function:

u When an event occurs (when a user clicks a button)
u When it is invoked (called) from Javascript code
u (self invoked) when it is invoked automatically.

function return

When Javascript reaches a return statement, the function will stop executing. if the function 
was invoked from a statement, Javascript will “return” to execute the code after the invoking 
statement. Functions often compute a return value. the return value is “returned” back to the 
“caller”:

note: Javascript allows you to return a single value from a function. the return statement 
must be the last line in the function. 

example: calculate the product of two numbers, and return the result:

<!doctyPe html>
<html>
<body>
<p>this example calls a function which performs a calculation, and returns the result:</
p>
<p id=“demo”></p>
<script>
function myFunction(a, b) {
    return a * b;
}
document.getelementbyid(“demo”).innerhtMl = myFunction(4, 3);
</script>
</body>
</html>

output: this example calls a function “myfunction” which performs a calculation, and 
returns the result:12
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Why there is need for functions?

You can reuse code, define the code once, and use it many times. You can use the same code 
many times with different arguments, to produce different results.

example: convert Fahrenheit to celsius:

<!doctyPe html>
<html>
<body>
<p>this example calls a function to convert from Fahrenheit to celsius:</p>
<p id=“demo”></p>
<script>
function tocelsius(f) {
    return (5/9) * (f-32);
}
document.getelementbyid(“demo”).innerhtMl = tocelsius(32);
</script>
</body>
</html>

output: this example calls a function “tocelsius” to convert from Fahrenheit to celsius, 
result is 0

the () operator invokes the Function

using the example above, tocelsius refers to the function object, and tocelsius() refers 
to the function result.

Example: Accessing a function without () will return the function definition:
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<!doctyPe html>
<html>
<body>
<p>Accessing a function without (), will return the function definition:</p>
<p id=“demo”></p>
<script>
function tocelsius(f) {
    return (5/9) * (f-32);
}
document.getelementbyid(“demo”).innerhtMl = tocelsius;
//document.getelementbyid(“demo”).innerhtMl = tocelsius(32);
</script>
</body>
</html>

output: Accessing a function without (), will return the function definition like,  function 
tocelsius(f) { return (5/9) * (f-32); }

Functions used as Variables: in Javascript, you can use functions the same way as you 
use variables.

example: using Javascript functions the same way as you have used variables

<!doctyPe html>
<html>
<body>
<p id=“demo”></p>

<script>
document.getelementbyid(“demo”).innerhtMl =
“the temperature is “ + tocelsius(32) + “ centigrade”;

function tocelsius(fahrenheit) {
    return (5/9) * (fahrenheit-32);
} 
</script>
</body>
</html> 

output: the temperature is 0 centigrade
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Section-8: exercise Questions 
Perform the following activities in lab.

S. no. activities
1. create a program using functions to:

a. Pass 3 arguments a, b and c to a function.
 add the values a & b. Multiply c with the sum of a & b.
b. Pass your name as an argument and display 

“hello My name is <yourname>”
2. Write a program and pass a number to a function and determine if the number 

is greater than 50. return true if it is greater and false if it not.
3. Write a program using a function named calculateage which:

takes 2 arguments: birth year and current year.
calculates the possible ages based on those years.
outputs the result to the screen like so: “you are either “nn or nn”
call the function three times with different sets of values.

4. Write a program using function called celsiustoFahrenheit that:
store a celsius temperature into a variable.
convert it to fahrenheit and output “nn°c is nn°F”.
create a function called fahrenheittocelsius:
now store a fahrenheit temperature into a variable.
convert it to celsius and output “nn°F is nn°c.”

5. Write a Javascript function that checks whether a (passed) string enter by the 
user is palindrome or not?
a palindrome is word, phrase, or sequence that reads the same backward as 
forward, e.g., madam or nurses run.

answer the following questions:

Q. 1: explain the purpose of a function.
Q. 2: explain the use of a return statement.
Q. 3: What do you understand by local and global variables? explain using a function 

specifying the value of the local variable and the global variable.
Q. 4: Write a Javascript program using function to get the current date. expected 

output: mm-dd-yyyy, mm/dd/yyyy or dd-mm-yyyy, dd/mm/yyyy.
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Q. 5: Write a JavaScript program using function to find the area of a triangle where 
lengths of the three of its sides are 5, 6, 7.

Q. 6: Write a Javascript function that reverses a number. For example x = 32243; then 
expected output : 34223 

Q. 7: Write a Javascript function to compute the factors of a positive integer.
Q. 8: Write a Javascript program to calculate multiplication and division of two numbers 

(input from the user) using 2 functions namely Multiply and divide shown as 
below:

Sample Output form :

Q. 9: Fill in the blanks
(a) the function is ..................... used to display the current day and time 
(b) a ..................... is not executed until you call it.
(c) the return statement returns a ..................... value to the calling statement.
(d) a function should always return ..................... .
(e) a function is invoked when .......................................................................... .

further readings
1. http://www.javascriptkit.com
2. https://developer.mozilla.org/en/docs/Javascript 
3. http://www.dynamicdrive.com

reference Books
1. JavaScript: the Complete reference. by thomas Powell and Fritz schneider, 

third edition, tMh.
2. Javascript for Programmers, “deitel  guide to XHtMl®,CSS and JavaScript™
3. Programming Javascript applications robust Web architecture With node, htMl5, 
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and Modern Js libraries by eric elliott Publisher: o’reilly Media.
4. htMl5 Programming with Javascript For dummies by John Paul Mueller 

Publisher: Wiley / For dummies.
5. training guide: Programming in htMl5 with Javascript and css3 by glenn 

Johnson Publisher: Microsoft Press released: January 2013.

additional online reading resources
1. http://en.wikipedia.org/wiki/Javascript
2. http://www.w3schools.com/js
3. http://www.javascriptkit.com
4. https://developer.mozilla.org/en/docs/Javascript 
5. http://www.dynamicdrive.com

test your Skills exercise: Programming
Q. 1: Define the characteristics of JavaScript? Is java and javascript both are similar? 

Write the difference between both of them.
Q. 2: Point the errors in the following code and write the corrected script:

<scriPt lang=“Javascript”>  
var a=10; 
var b=6; 
switch a%b 
{ 
case 0; 
document.write(“the input is:”); 
break; 
case 1; 
document.write(“the color is:”) 
break; 
else; 
document.write(“you didn’t choose”) 
} 
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</scriPt> 
Q. 3: give the output of the following code segment: 

<body> 
<scriPt language=“Javascript”> 
var sum = new array(6); 
var total = 0; 
sum[0] = 0; 
for(var icount = 1; icount < 4; icount++) 
{ 
total += icount; 
sum[icount] = total; 
document.write(sum[icount]+“<br>”); 
} 
document.write(total); 
</scriPt> 
</body> 

Q. 4: (a) explain the functions and arrays in javascript with example?
           (b) how the forms are handled in javascript?explain.
Q. 5: how can javascript make a website easier to use?that is, are there certain 

javascript techniques that make it easier for people to use a website?

Q. 6: how do you convert numbers between different bases in javascript?

Q. 7: how do we get javascript on a web page explain?

Q. 8: Write a program in javascript using various data types to find the round off integer  
values?

Q. 9: Write the program in javascript to solve the given polynomial:
Q. 10: design a home page of your school. include some images/pictures and other 

events of an academic calendar for session 2013-2014. also include some audio/
video features to make your web-site more interactive.
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4
Work integrated learning  

it – Wa-i

learning objectives
after studying this unit the students will be able to achieve the following objectives:

u To understand the various work areas where the students can fit themselves after 
having working knowledge of software development tools namely; multimedia 
authoring tools, html, css and javascript.

u to understand various domains in which students can use their acquired programming 
skills  for the development of different software applications specially web applications  
to cater the needs of the business  

u to explore various projects in different domains which can be developed by the 
students using multimedia authoring tools, html, css and javascript.

introduction
u now a days, there are enormous job/employment opportunities in the market to 

develop various web applications catering the business needs. in order to develop 
web application, the student must be exposed to web applications development tools 
such as multimedia authoring tools, html, css and javascript. there are different 
domains such as human resources, education, banking, insurance, retail chain, 
Planning, Finance, Media, Marketing, advertising, Medical  etc. in which students 
can use their acquired programming and functional skills of multimedia authoring 
tools, html, css and javascript for development of web applications.       

resource requirement
Hardware: Computer system with latest/sufficient configuration supported by power 
backup 
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relevant softwares: operating system(windows/linux), Java development tool kit, 
multimedia authoring tools, web browsers like internet explorer, Mozila, google chrome 
etc.

E1. Identification of Work Areas
Suitable web applications can be developed for improving efficiency and effectiveness of 
the organizations working in different domains. the purpose of developing software(web 
applications) is to maintain huge information related to the business domain, infrastructure, 
manpower etc. the software system/application  must provide useful information for 
discharging various functions in the organization for achieving business/social goals. 
The different work areas/domains  are identified with typical requirements as  mentioned 
below, which are indicative and not exhaustive in nature.

1. human resources domain, which may involve maintaining information related to 
unskilled labor, skilled labor, supervisory and middle level of work force, professionals 
etc. along with various kind of industries where persons are employed.

2. education domain, which may involve elementary, primary, undergraduate, post 
graduate and doctoral level. the focus should be to maintain the information related 
to teachers, students  and schools, colleges at the level of city, state or country level. 
the information may be needed to extract from regulatory authorities like cbse, 
Mhrd, aicte, ugc etc.

3. banking domain, which may involve maintaining information related to various kinds 
of customers, various schemes which are offered by the banking organization. bank 
can take different kind of decisions on the basis of information related to customers 
and schemes for example, which scheme is attractive?

4. insurance domain, which may involve maintaining information related to various 
kinds of products offered(policies) with benefits and other terms and conditions.

5. hospitals domain,  which may involve maintaining information related to various 
kinds of patients, doctors, specializations etc.

6. retail chain business maintains information related to various outlets in the city,  
employee, product etc.

e2. Work experience
the students can have working exposure in the above mentioned work areas, where 
they would get an opportunity to develop various web applications. the list of web 
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applications, which can be developed by the students are mentioned below. the following  
list is indicative not exhaustive:

1. development of web based human resources management system.

2. development of web based education facilitation system

3. development of web based bank information system.

4. development of web based insurance information system (web portal)

5. development of web based retail chain management system

6. development of web based hospital information system

7. development of web based hotel reservation system

8. development of web based railway ticket reservation system

9. development of web based application for managing advertising activities

10. development of web based application for managing placement activities
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Web Applications

5
Case study: designing a Web-site 

for your sChool

one of the most important steps involved in creating a school web site is deciding what 
content will be included and how it will be organized. building a school web site provides 
a unique addition to the curriculum. in the development phase, students and teachers 
should discuss the kinds of materials they want to add to the site. students may consider 
the following issues while designing web-site for your own school.

u School information: general information such as the school’s telephone number 
and address along with driving directions should be included. Mentioning of the 
school boundaries is also useful. the school’s history, mission statement, and 
awards received are interesting and serve to promote a feeling of community. the 
names of the administration and faculty along with their school email addresses may 
also be added. Other information about the office hours, the bell and bus schedules, 
and after-school care may also be included.

u School policy: the school policy is a very important document that may be made 
readily available by posting it on the school site. school policy information might 
include use of the Web in school, admission procedures/ requirements, dress code, 
absences, and behavior expectations. Publishing school policies on your site can 
help increase awareness and access to this information.

u Calendar of events: a calendar of events provides parents, teachers and students 
with an easy way to keep up-to-date with the happenings at the school. special 
events such as school plays, sports, field trips, and standardized tests are just a 
few examples of what may be included. the school lunch menu may be added to 
the calendar as well. calendars are easily updated each month and this method 
of showing events cuts down on the amount of paper and printing that needs to 
be done. in addition, parents can always have access to the most recent calendar 
without worrying about it becoming lost. 
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u extracurricular activities: school clubs or organizations involved in organizing 
special events may create their own pages describing their purposes and anticipated 
activities for the entire year. Meeting and event schedules with detailed information 
are useful for informing students and gaining their interest.

u newsletters: newsletters written by the students are another great way to relay 
information about the school. students may submit articles, reports on class trips, 
and special school events. involving students gives them a chance to share their 
thoughts in writing and build school spirit. a message from the principal that provides 
motivation and encouragement to students and promotes parent involvement  
may be included.

u Parent involvement: an excellent way to encourage parent involvement is to keep 
them informed of opportunities such as volunteering, Pta meetings, and fundraising 
activities. By providing a wide range of choices, the school can help parents find the 
activities that fit their time and schedule constraints as well as their interests. 

u links: there are many excellent resources available on the Web for teachers, 
students and parents. Providing links to some of these sources is very helpful. be 
sure to check the links periodically to make sure the resources are still available. 
teachers can have easy access to learning communities and lesson plan ideas. 
students can link to reference or ask-an-expert sites and sites with virtual museums. 
links of interest to parents can also be included.
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