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JavaScript Tutorial



JavaScript Tutorial

JavaScript is the programming language of the Web! In our JavaScript tutorial you will learn how to write JavaScripts and insert them into your HTML documents, and how to make your pages more dynamic and interactive. Start Learning JavaScript!
JavaScript Examples

Learn by 100 examples! With our editor, you can edit the source code, and click on a test button to view the result. Try-It-Yourself!
JavaScript Quiz Test

Test your JavaScript skills at W3Schools! Start JavaScript Quiz! 

JavaScript Reference

At W3Schools you will find a complete JavaScript reference about objects and their properties and methods. JavaScript Reference.
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Introduction to JavaScript



JavaScript is a scripting language developed by Netscape.

JavaScript works in all major browsers that are version 3.0 or higher.



What You Should Already Know

Before you continue you should have a basic understanding of the following:

· WWW, HTML and the basics of building Web pages 

If you want to study these subjects first, go to our Home Page.



What is JavaScript?

· JavaScript is a scripting language 

· A scripting language is a lightweight programming language 

· A JavaScript is lines of executable computer code 

· A JavaScript can be inserted into an HTML page 

· JavaScript is an open scripting language that anyone can use without purchasing a license 

· JavaScript is supported by all major browsers like Netscape and Internet Explorer 



How Does it Work?

When a JavaScript is inserted into an HTML document, the Internet browser will read the HTML and interpret the JavaScript. The JavaScript can be executed immediately or at a later event.



What can a JavaScript Do?

JavaScript gives HTML designers a programming tool
HTML authors are normally not programmers, but JavaScript is a very light programming language with a very simple syntax! Almost anyone can start putting small "snippets" of code into their HTML documents.

JavaScript can put dynamic text into an HTML page
A JavaScript statement like this: document.write("<h1>" + name + "</h1>") can write a variable text into the display of an HTML page, just like the static HTML text: <h1>Bill Gates</h1> does.

JavaScript can react to events
A JavaScript can be set to execute when something happens, like when a page has finished loading or when a user clicks on an HTML element.

JavaScript can read and write HTML elements
A JavaScript can read an HTML element and change the content of an HTML element.

JavaScript can be used to validate data
JavaScripts can be used to validate data in a form before it is submitted to a server. This function is particularly well suited to save the server from extra processing.



JavaScript Joke

Customer: "My browser gives me a JavaScript error. Is JavaScript a dangerous virus?"



JavaScript How To ...



Use the <script> tag to insert a JavaScript in an HTML document.



Examples

Write text
How to write text on a page

<html>

<body>

<script type="text/javascript">

document.write("Hello World!")

</script>

</body>

</html>

Write text with formatting
How to format the text on your page with HTML tags

<html>

<body>

<script type="text/javascript">

document.write("<h1>Hello World!</h1>")

</script>

</body>

</html>



How to Put a JavaScript Into an HTML Document

	<html>

<head>

</head>

<body>

<script type="text/javascript">
document.write("Hello World!")

</script>

</body>

</html>


And it produces this output:

	Hello World! 


To insert a script in an HTML document, use the <script> tag. Use the type attribute to define the scripting language.

	<script type="text/javascript">


Then comes the JavaScript: In JavaScript the command for writing some text on a page is document.write: 

	document.write("Hello World!")


The script ends:

	</script>




Ending Statements with a Semicolon?

With the traditional programming languages C++ and Java, each code statement has to end with a semicolon.

Many programmers continue this habit when writing JavaScript, but in general, semicolons are optional and are required only if you want to put more than one statement on a single line.



How to Handle Older Browsers

Older browsers that do not support scripts will display the script as page content. To prevent them from doing this, you can use the HTML comment tag:

	<script type="text/javascript">

<!--
    some statements
//-->

</script>


The two forward slashes in front of the end of comment line (//) are a JavaScript comment symbol, and prevent the JavaScript from trying to compile the line.

Note that you can't put // in front of the first comment line (like //<!--), because older browsers will display it. Funny? Yes! But that's the way it is.



Computer Joke

My Grandmother: "I can't find my sloppy disk!" 



JavaScript Where To ...



Scripts in the body section will execute while the page loads.

Scripts in the head section will be executed when called.



Examples

Head section
Scripts that contain functions go in the head section of the document. Then we can be sure that the script is loaded before the function is called.

<html>

<head>

<script type="text/javascript">

function message()

{

alert("This alert box was called with the onload event")

}

</script>

</head>

<body onload="message()">

</body>

</html>

Body section
Execute a script that is placed in the body section.

<html>

<head>

</head>

<body>

<script type="text/javascript">

document.write("This message is written when the page loads")

</script>

</body>

</html>

External script
How to access an external script.

<html>

<head>

</head>

<body>

<script src="xxx.js">

</script>

<p>

The actual script is in an external script file called "xxx.js".

</p>

</body>

</html>



Where to Put the JavaScript

Scripts in a page will be executed immediately while the page loads into the browser. This is not always what we want. Sometimes we want to execute a script when a page loads, other times when a user triggers an event.

Scripts in the head section: Scripts to be executed when they are called, or when an event is triggered, go in the head section. When you place a script in the head section, you will ensure that the script is loaded before anyone uses it. 

	<html>

<head>

<script type="text/javascript">
     some statements
</script>
</head>


Scripts in the body section: Scripts to be executed when the page loads go in the body section. When you place a script in the body section it generates the content of the page.

	<html>

<head>

</head>

<body>

<script type="text/javascript">
     some statements
</script>
</body>


Scripts in both the body and the head section: You can place an unlimited number of scripts in your document, so you can have scripts in both the body and the head section.

	<html>

<head>

<script type="text/javascript">
     some statements
</script>
</head>

<body>

<script type="text/javascript">
     some statements
</script>
</body>




How to Run an External JavaScript

Sometimes you might want to run the same script on several pages, without writing the script on each and every page.

To simplify this you can write a script in an external file, and save it with a .js file extension, like this:

	document.write("This script is external")


Save the external file as xxx.js.

Note: The external script cannot contain the <script> tag

Now you can call this script, using the "src" attribute, from any of your pages:

	<html>

<head>

</head>

<body>

<script src="xxx.js"></script>
</body>

</html>


Remember to place the script exactly where you normally would write the script.



JavaScript Variables



A variable is a "container" for information you want to store.



Examples

Variable
Variables are used to store data. This example will show you how.

<html>

<body>

<script type="text/javascript">

var name = "Hege"

document.write(name)

document.write("<h1>"+name+"</h1>")

</script>

<p>This example declares a variable, assigns a value to it, and then displays the variable.</p>

<p>Then the variable is displayed one more time, only this time as a heading.</p>

</body>

</html>



Variables

A variable is a "container" for information you want to store. A variable's value can change during the script. You can refer to a variable by name to see its value or to change its value.

Rules for Variable names:

· Variable names are case sensitive 

· They must begin with a letter or the underscore character 



Declare a Variable

You can create a variable with the var statement:

	var strname = some value


You can also create a variable without the var statement:

	strname = some value




Assign a Value to a Variable

You assign a value to a variable like this:

	var strname = "Hege"


Or like this:

	strname = "Hege"


The variable name is on the left side of the expression and the value you want to assign to the variable is on the right. Now the variable "strname" has the value "Hege".



Lifetime of Variables

When you declare a variable within a function, the variable can only be accessed within that function. When you exit the function, the variable is destroyed. These variables are called local variables. You can have local variables with the same name in different functions, because each is recognized only by the function in which it is declared.

If you declare a variable outside a function, all the functions on your page can access it. The lifetime of these variables starts when they are declared, and ends when the page is closed.



JavaScript Operators



Operators are used to operate on values.



Arithmetic Operators

	Operator
	Description
	Example
	Result

	+
	Addition 
	x=2
x+2 
	4 

	-
	Subtraction 
	x=2
5-x 
	3 

	*
	Multiplication 
	x=4
x*5
	20 

	/
	Division 
	15/5
5/2 
	3
2.5

	%
	Modulus (division remainder) 
	5%2
10%8
10%2
	1
2
0

	++
	Increment
	x=5
x++ 
	x=6 

	--
	Decrement
	x=5
x-- 
	x=4 


Assignment Operators

	Operator
	Example
	Is The Same As

	=
	x=y
	x=y

	+=
	x+=y 
	x=x+y 

	-=
	x-=y 
	x=x-y 

	*=
	x*=y 
	x=x*y 

	/=
	x/=y 
	x=x/y

	%=
	x%=y 
	x=x%y


Comparison Operators

	Operator
	Description
	Example

	==
	is equal to 
	5==8 returns false 

	!=
	is not equal 
	5!=8 returns true 

	>
	is greater than 
	5>8 returns false 

	<
	is less than 
	5<8 returns true

	>=
	is greater than or equal to 
	5>=8 returns false

	<=
	is less than or equal to 
	5<=8 returns true


Logical Operators

	Operator
	Description
	Example

	&&
	and 
	x=6
y=3 

(x < 10 && y > 1) returns true

	||
	or 
	x=6
y=3 

(x==5 || y==5) returns false

	!
	not 
	x=6
y=3 

x != y returns true


String Operator

A string is most often a text, for example "Hello World!". To stick two or more string variables together, use the + operator.

	txt1="What a very"

txt2="nice day!"

txt3=txt1+txt2 


The variable txt3 now contains "What a verynice day!".

To add a space between two string variables, insert a space into the expression, OR in one of the strings.

	txt1="What a very"

txt2="nice day!"

txt3=txt1+" "+txt2

or

txt1="What a very "

txt2="nice day!"

txt3=txt1+txt2


The variable txt3 now contains "What a very nice day!".



JavaScript Functions



A function is a reusable code-block that will be executed by an event, or when the function is called.



Examples

Function
How to call a function.

<html>

<head>

<script type="text/javascript">

function myfunction()

{

alert("HELLO")

}

</script>

</head>

<body>

<form>

<input type="button" 

onclick="myfunction()" 

value="Call function">

</form>

<p>By pressing the button, a function will be called. The function will alert a message.</p>

</body>

</html>

Function with arguments
How to pass a variable to a function, and use the variable value in the function.

<html>

<head>

<script type="text/javascript">

function myfunction(txt)

{

alert(txt)

}

</script>

</head>

<body>

<form>

<input type="button" 

onclick="myfunction('Hello')"

value="Call function">

</form>

<p>By pressing the button, a function with an argument will be called. The function will alert

this argument.</p>

</body>

</html>

Function with arguments 2
How to pass variables to a function, and use these variable values in the function.

<html> 

<head> 

<script type="text/javascript"> 

function myfunction(txt) 

{ 

alert(txt) 

} 

</script> 

</head> 

<body> 

<form> 

<input type="button" 

onclick="myfunction('Good Morning!')" 

value="In the Morning"> 

<input type="button" 

onclick="myfunction('Good Evening!')" 

value="In the Evening"> 

</form> 

<p>

When you click on one of the buttons, a function will be called. The function will alert

the argument that is passed to it.

</p>

</body> 

</html>

Function that returns a value
How to let the function return a value.

<html>

<head>

<script type="text/javascript">

function myFunction()

{

return ("Hello, have a nice day!")

}

</script>

</head>

<body>

<script type="text/javascript">

document.write(myFunction())

</script>

<p>The script in the body section calls a function.</p>

<p>The function returns a text.</p>

</body>

</html>

A function with arguments, that returns a value
How to let the function find the sum of 2 arguments and return the result.

<html>

<head>

<script type="text/javascript">

function total(numberA,numberB)

{

return numberA + numberB

}

</script>

</head>

<body>

<script type="text/javascript">

document.write(total(2,3))

</script>

<p>The script in the body section calls a function with two arguments, 2 and 3.</p>

<p>The function returns the sum of these two arguments.</p>

</body>

</html>



Functions

A function contains some code that will be executed by an event or a call to that function. A function is a set of statements. You can reuse functions within the same script, or in other documents. You define functions at the beginning of a file (in the head section), and call them later in the document. It is now time to take a lesson about the alert-box:

This is JavaScript's method to alert the user.

	alert("This is a message")




How to Define a Function

To create a function you define its name, any values ("arguments"), and some statements:

	function myfunction(argument1,argument2,etc)

{

some statements
}


A function with no arguments must include the parentheses:

	function myfunction()

{

some statements
}


Arguments are variables used in the function. The variable values are values passed on by the function call.

By placing functions in the head section of the document, you make sure that all the code in the function has been loaded before the function is called.

Some functions return a value to the calling expression

	function result(a,b)

{

c=a+b

return c

}




How to Call a Function

A function is not executed before it is called.

You can call a function containing arguments:

	myfunction(argument1,argument2,etc)


or without arguments:

	myfunction()




The return Statement

Functions that will return a result must use the "return" statement. This statement specifies the value which will be returned to where the function was called from. Say you have a function that returns the sum of two numbers:

	function total(a,b)

{

result=a+b

return result

}


When you call this function you must send two arguments with it:

	sum=total(2,3)


The returned value from the function (5) will be stored in the variable called sum.



JavaScript Conditional Statements



Conditional statements in JavaScript are used to perform different actions based on different conditions.



Examples

If statement
How to write an If statement. Use this statement if you want to execute a set of code if a specified condition is true.

<html>

<body>

<script type="text/javascript">

var d = new Date()

var time = d.getHours()

if (time < 10) 

{

document.write("<b>Good morning</b>")

}

</script>

<p>

This example demonstrates the If statement.

</p>

<p>

If the time on your browser is less than 10,

you will get a "Good morning" greeting.

</p>

</body>

</html>

If...else statement
How to write an If...Else statement. Use this statement if you want to execute one set of code if the condition is true and another set of code if the condition is false.

<html>

<body>

<script type="text/javascript">

var d = new Date()

var time = d.getHours()

if (time < 10) 

{

document.write("<b>Good morning</b>")

}

else

{

document.write("<b>Good day</b>")

}

</script>

<p>

This example demonstrates the If...Else statement.

</p>

<p>

If the time on your browser is less than 10,

you will get a "Good morning" greeting.

Otherwise you will get a "Good day" greeting.

</p>

</body>

</html>

Random link
This example demonstrates a link, when you click on the link it will take you to W3Schools.com OR to RefsnesData.no. There is a 50% chance for each of them.

<html>

<body>

<script type="text/javascript">

var r=Math.random()

if (r>0.5) 

{

document.write("<a href='http://www.w3schools.com'>Learn Web Development!</a>")

}

else

{

document.write("<a href='http://www.refsnesdata.no'>Visit Refsnes Data!</a>")

}

</script>

</body>

</html>

Switch statement
How to write a switch statement. Use this statement if you want to select one of many blocks of code to execute.

<html>

<body>

<script type="text/javascript">

var d = new Date()

theDay=d.getDay()

switch (theDay)

{


case 5:



document.write("Finally Friday")


break


case 6:



document.write("Super Saturday")


break


case 0:



document.write("Sleepy Sunday")


break


default:



document.write("I'm really looking forward to this weekend!")

}

</script>

<p>This example demonstrates the switch statement.</p>

<p>You will receive a different greeting based on what day it is.</p>

<p>Note that Sunday=0, Monday=1, Tuesday=2, etc.</p>

</body>

</html>



Conditional Statements

Very often when you write code, you want to perform different actions for different decisions. You can use conditional statements in your code to do this.

In JavaScript we have three conditional statements:

· if statement - use this statement if you want to execute a set of code when a condition is true 

· if...else statement - use this statement if you want to select one of two sets of lines to execute 

· switch statement - use this statement if you want to select one of many sets of lines to execute 



If and If...else Statement

You should use the if statement if you want to execute some code if a condition is true.

Syntax

	if (condition)

{

code to be executed if condition is true
}


Example

	<script type="text/javascript">

//If the time on your browser is less than 10,

//you will get a "Good morning" greeting.

var d=new Date()

var time=d.getHours()

if (time<10) 

{

document.write("<b>Good morning</b>")

}

</script>


Notice that there is no ..else.. in this syntax. You just tell the code to execute some code if the condition is true.

If you want to execute some code if a condition is true and another code if a condition is false, use the if....else statement.

Syntax

	if (condition)

{

code to be executed if condition is true
}

else

{

code to be executed if condition is false
}


Example

	<script type="text/javascript">

//If the time on your browser is less than 10,

//you will get a "Good morning" greeting.

//Otherwise you will get a "Good day" greeting.

var d = new Date()

var time = d.getHours()

if (time < 10) 

{

document.write("Good morning!")

}

else

{

document.write("Good day!")

}

</script>




Switch Statement

You should use the Switch statement if you want to select one of many blocks of code to be executed.

Syntax

	switch (expression)

{

case label1:
  code to be executed if expression = label1
  break    

case label2:
  code to be executed if expression = label2
  break

default:

  code to be executed

  if expression is different 

  from both label1 and label2
}


This is how it works: First we have a single expression (most often a variable), that is evaluated once. The value of the expression is then compared with the values for each case in the structure. If there is a match, the block of code associated with that case is executed. Use break to prevent the code from running into the next case automatically.

Example

	<script type="text/javascript">

//You will receive a different greeting based

//on what day it is. Note that Sunday=0,

//Monday=1, Tuesday=2, etc.

var d=new Date()

theDay=d.getDay()

switch (theDay)

{

case 5:

  document.write("Finally Friday")

  break

case 6:

  document.write("Super Saturday")

  break

case 0:

  document.write("Sleepy Sunday")

  break

default:

  document.write("I'm looking forward to this weekend!")

}

</script>




Conditional Operator

JavaScript also contains a conditional operator that assigns a value to a variable based on some condition.

Syntax

	variablename=(condition)?value1:value2 


Example

	greeting=(visitor=="PRES")?"Dear President ":"Dear "


If the variable visitor is equal to PRES, then put the string "Dear President " in the variable named greeting. If the variable visitor is not equal to PRES, then put the string "Dear " into the variable named greeting.



JavaScript Looping



Looping statements in JavaScript are used to execute the same block of code a specified number of times.



Examples

For loop
How to write a For loop. Use a For loop to run the same block of code a specified number of times

<html>

<body>

<script type="text/javascript">

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

{

document.write("The number is " + i)

document.write("<br>")

}

</script>

<p>Explanation:</p>

<p>The for loop sets <b>i</b>  equal to 0.</p>

<p>As long as <b>i</b> is less than , or equal to, 5, the loop will continue to run.</p>

<p><b>i</b> will increase by 1 each time the loop runs.</p>

</body>

</html>

Looping through HTML headers
How to use the For loop to write the HTML headers.

<html>

<body>

<script type="text/javascript">

for (i = 1; i <= 6; i++)

{

document.write("<h" + i + ">This is header " + i)

document.write("</h" + i + ">")

}

</script>

</body>

</html>

While loop
How to write a While loop. Use a While loop to run the same block of code while or until a condition is true

<html>

<body>

<script type="text/javascript">

i = 0

while (i <= 5)

{

document.write("The number is " + i)

document.write("<br>")

i++

}

</script>

<p>Explanation:</p>

<p><b>i</b>  equal to 0.</p>

<p>While <b>i</b> is less than , or equal to, 5, the loop will continue to run.</p>

<p><b>i</b> will increase by 1 each time the loop runs.</p>

</body>

</html>

Do while loop
How to write a Do While loop. Use a Do While loop to run the same block of code while or until a condition is true. This loop will always be executed once, even if the condition is false, because the statements are executed before the condition is tested

<html>

<body>

<script type="text/javascript">

i = 0

do

{

document.write("The number is " + i)

document.write("<br>")

i++

}

while (i <= 5)

</script>

<p>Explanation:</p>

<p><b>i</b>  equal to 0.</p>

<p>The loop will run</p>

<p><b>i</b> will increase by 1 each time the loop runs.</p>

<p>While <b>i</b> is less than , or equal to, 5, the loop will continue to run.</p>

</body>

</html>



Looping

Very often when you write code, you want the same block of code to run a number of times. You can use looping statements in your code to do this.

In JavaScript we have the following looping statements:

· while - loops through a block of code while a condition is true 

· do...while - loops through a block of code once, and then repeats the loop while a condition is true 

· for - run statements a specified number of times 



while

The while statement will execute a block of code while a condition is true.. 

	while (condition)

{

    code to be executed
}




do...while

The do...while statement will execute a block of code once, and then it will repeat the loop while a condition is true

	do

{

    code to be executed

}

while (condition)




for

The for statement will execute a block of code a specified number of times

	for (initialization; condition; increment)

{

    code to be executed
}




JavaScript Guidelines



Some things to know about JavaScript. 



JavaScript is Case Sensitive

A function named "myfunction" is not the same as "myFunction". Therefore watch your capitalization when you create or call variables, objects and functions. 



Symbols

Open symbols, like  ( { [ " ', must have a matching closing symbol, like  ' " ] } ).



White Space

JavaScript ignores extra spaces. You can add white space to your script to make it more readable. These two lines mean exactly the same:

	name="Hege"

name = "Hege"




Break up a Code Line

You can break up a code line within a text with a backslash. The example below will be displayed properly:

	document.write("Hello \

World!")


Note: You can not break up a code line like this:

	document.write \

("Hello World!")


The example above will cause an error.



Insert Special Characters

You can insert special characters (like " ' ; &) with the backslash:

	document.write ("You \& I sing \"Happy Birthday\".") 


The example above will produce this output:

	You & I sing "Happy Birthday".




Comments

You can add a comment to your JavaScript code starting the comment with two slashes "//":

	sum=a + b  //calculating the sum


You can also add a comment to the JavaScript code, starting the comment with "/*" and ending it with "*/"

	sum=a + b  /*calculating the sum*/


Using "/*" and "*/" is the only way to create a multi-line comment:

	/* This is a comment

block. It contains

several lines*/
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