


Buy.   Rent.   Access.

Access student data s and other study 
tools on cengagebrain.com.

For detailed instructions visit 
http://solutions.cengage.com/ctdownloads/ 

Store your Data Files on a USB drive for maximum e ency in 
organizing and working with the s.

Macintosh users should use a program to expand WinZip or PKZip archives. 
Ask your instructor or lab coordinator for assistance. 

file

ffici
file

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Australia • Brazil • Mexico • Singapore • United Kingdom • United States

JAVASCRIPT

SIXTH EDITION

Sasha Vodnik

Don Gosselin

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



       This is an electronic version of the print textbook. Due to electronic rights restrictions,
some third party content may be suppressed. Editorial review has deemed that any suppressed 
content does not materially affect the overall learning experience. The publisher reserves the right 
to remove content from this title at any time if subsequent rights restrictions require it. For
valuable information on pricing, previous editions, changes to current editions, and alternate 
formats, please visit www.cengage.com/highered to search by ISBN#, author, title, or keyword for 
materials in your areas of interest.

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



© 2015, 2011 Cengage Learning

ALL RIGHTS RESERVED. No part of this work covered by the copyright 
herein may be reproduced, transmitted, stored or used in any form or by 
any means graphic, electronic, or mechanical, including but not limited to 
photocopying, recording, scanning, digitizing, taping, Web distribution, 
information networks, or information storage and retrieval systems, except 
as permitted under Section 107 or 108 of the 1976 United States Copyright 
Act, without the prior written permission of the publisher.

Library of Congress Control Number: 2014937483

ISBN-13: 978-1-305-07844-4

Cengage Learning
20 Channel Center Street
Boston, MA 02210
USA

Cengage Learning is a leading provider of customized learning solutions 
with office locations around the globe, including Singapore, the United 
Kingdom, Australia, Mexico, Brazil, and Japan. Locate your local office at 
www.cengage.com/global.

Cengage Learning products are represented in Canada by
Nelson Education, Ltd.

To learn more about Cengage Learning, visit www.cengage.com.

Purchase any of our products at your local college store 
or at our preferred online store www.cengagebrain.com

Printed in the United States of America
Print Number: 01      Print Year: 2014

For product information and technology assistance, contact us at 
Cengage Learning Customer & Sales Support, 1-800-354-9706

For permission to use material from this text or product,
submit all requests online at www.cengage.com/permissions.

Further permissions questions can be emailed to
permissionrequest@cengage.com.

JavaScript, Sixth Edition
Sasha Vodnik and Don Gosselin

Product Director: Kathleen McMahon

Senior Product Manager: Jim Gish

Senior Content Developer: Alyssa Pratt

Marketing Manager: Eric LaScola

Senior Content Project Manager: 
Catherine DiMassa

Developmental Editor: Ann Shaffer

Quality Assurance Testers: Danielle Shaw 
and Serge Palladino

Art Director: Jack Pendleton

Manufacturing Planner: Julio Esperas

IP Analyst: Sara Crane

IP Project Manager: Kathryn Kucharek

Compositor: Integra Software Services Pvt. Ltd.

Cover Image: © Galyna Andrushko/
Shutterstock.com

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

WCN: 02-200-203



iii

 PREFACE XIX

CHAPTER 1 INTRODUCTION TO JAVASCRIPT 1

CHAPTER 2 WORKING WITH FUNCTIONS, 
DATA TYPES, AND OPERATORS 73

CHAPTER 3 BUILDING ARRAYS AND CONTROLLING 
FLOW 147

CHAPTER 4 DEBUGGING AND ERROR HANDLING 212

CHAPTER 5 WORKING WITH THE DOCUMENT OBJECT 
MODEL (DOM) AND DHTML 289

CHAPTER 6 ENHANCING AND VALIDATING FORMS 363

CHAPTER 7 USING OBJECT-ORIENTED JAVASCRIPT 452

CHAPTER 8 MANIPULATING DATA IN STRINGS 
AND ARRAYS 533

B R I E F 
C O N T E N T S

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



iv

CHAPTER 9 MANAGING STATE INFORMATION 
AND SECURITY 618

CHAPTER 10 PROGRAMMING FOR TOUCHSCREENS 
AND MOBILE DEVICES 680

CHAPTER 11 UPDATING WEB PAGES WITH AJAX 741

CHAPTER 12 INTRODUCTION TO JQUERY 813

APPENDIX A INSTALLING AND CONFIGURING 
A TESTING SERVER 840

APPENDIX B WORKING WITH HTML AND CSS 854

APPENDIX C JAVASCRIPT REFERENCE 862

APPENDIX D SOLUTIONS TO SHORT QUIZZES Online

 INDEX 886

Brief Contents    

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



v

C O N T E N T S

 Preface xix

CHAPTER 1 INTRODUCTION TO JAVASCRIPT 1

 Introduction to the World Wide Web 2
  Understanding Web Browsers 3

  Creating Web Pages 5

  Basic HTML Syntax 5

  Creating an HTML Document 9

  Working with HTML5 10

 Introduction to Web Development 15
  Understanding Client/Server Architecture 16

  JavaScript and Client-Side Scripting 19

  Understanding Server-Side Scripting 21

  Should You Use Client-Side or Server-Side Scripting? 22

 Adding JavaScript to Your Web Pages 23
  Using the script Element 23

  Understanding JavaScript Objects 26

  Using the write() Method 27

  Case Sensitivity in JavaScript 30

  Adding Comments to a JavaScript Program 31

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



vi Contents    

 Writing Basic JavaScript Code 33
  Using Variables 33

  Assigning Variable Names 33

  Declaring and Initializing Variables 34

  Displaying Variables 36

  Modifying Variables 37

 Building Expressions 39

 Understanding Events 39
  Working with Elements and Events 41

  Referencing Web Page Elements 43

 Structuring JavaScript Code 45
  Including a script Element for Each Code Section 45

  Placing JavaScript in the Document Head or 
 Document Body 46

  Creating a JavaScript Source File 47

  Working with Libraries 50

  Validating Web Pages 52

  Writing Valid XHTML Code with JavaScript 52

  Validating HTML Code 53

 Summary 56

 Key Terms 58

 Review Questions 62

 Hands-On Projects 65

 Case Projects 72

CHAPTER 2 WORKING WITH FUNCTIONS, DATA TYPES, 
AND OPERATORS 73

 Working with Functions 74
  Defining Functions 74

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



viiContents

  Calling Functions 79

  Understanding Variable Scope 87

  Using Built-in JavaScript Functions 90

 Working with Data Types 91
  Working with Numeric Values 93

  Working with Boolean Values 97

  Working with Strings 98

  String Operators 100

  Escape Characters and Sequences 101

 Using Operators to Build Expressions 103
  Arithmetic Operators 105

  Assignment Operators 112

  Comparison and Conditional Operators 118

  Understanding Falsy and Truthy Values 122

  Logical Operators 123

  Special Operators 125

 Understanding Operator Precedence 127

 Summary 133

 Key Terms 134

 Review Questions 136

 Hands-On Projects 138

 Case Projects 146

CHAPTER 3 BUILDING ARRAYS 
AND CONTROLLING FLOW 147

 Storing Data in Arrays 148
  Declaring and Initializing Arrays 148

  Accessing Element Information 155

  Modifying Elements 158

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



viii

  Determining the Number of Elements in an Array 159

  Using the Array Object 160

  Referencing Default Collections of Elements 160

 Repeating Code 163
  while Statements 163

  do/while Statements 169

  for Statements 173

  Using continue Statements to Restart Execution 178

 Making Decisions 180
  if Statements 180

  if/else Statements 184

  Nested if and if/else Statements 188

  else if Statements 190

  switch Statements 192

 Summary 200

 Key Terms 201

 Review Questions 202

 Hands-On Projects 205

 Case Projects 211

CHAPTER 4 DEBUGGING AND ERROR HANDLING 212

 Introduction to Debugging 213
  Recognizing Syntax Errors 213

  Recognizing Run-Time Errors 214

  Recognizing Logic Errors 215

  Interpreting Error Messages 218

 Using Basic Debugging Techniques 225
  Tracing Errors with the window.alert() Method 225

  Tracing Errors with the console.log() Method 231

Contents    

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



ix

  Using Comments to Locate Bugs 236

  Combining Debugging Techniques 237

 Tracing Errors with Debugging Tools 241
  Understanding the IE, Firefox, and Chrome 

 Debugger Windows 242

  Setting Breakpoints 245

  Clearing Breakpoints 250

  Stepping Through Your Scripts 251

  Tracing Variables and Expressions 253

  Examining the Call Stack 259

 Handling Exceptions and Errors 263
  Using the try and throw Statements 263

  Catching Exceptions 264

  Executing Final Exception Handling Tasks 265

  Implementing Custom Error Handling 270

 Additional Debugging Techniques 272
  Checking HTML Elements 272

  Analyzing Logic 273

  Testing Statements with the Console Command Line 274

  Using the debugger Statement 275

  Using Strict Mode 276

  Linting 276

  Reloading a Web Page 277

 Summary 278

 Key Terms 279

 Review Questions 280

 Hands-On Projects 284

 Case Projects 288

Contents

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



x

CHAPTER 5 WORKING WITH THE DOCUMENT 
OBJECT MODEL (DOM) AND DHTML 289

 Understanding the Browser Object Model 
and the Document Object Model 291

  The Browser Object Model 291

  The Document Object Model 292

  The DOM and DHTML 293

  The DOM tree 293

  DOM Document Object Methods 295

  DOM Document Object Properties 295

 Accessing Document Elements, Content, 
Properties, and Attributes 296

  Accessing Elements by id Value 296

  Accessing Elements by Tag Name 299

  Accessing Elements by Class Name 301

  Accessing Elements by Name 301

  Accessing Elements with CSS Selectors 302

  Accessing an Element’s Content 303

  Accessing an Element’s CSS Properties 305

  Accessing Element Attributes 305

 Adding and Removing Document Nodes 308
  Creating Nodes 309

  Attaching Nodes 312

  Cloning Nodes 315

  Inserting Nodes at Specific Positions in the Document Tree 320

  Removing Nodes 323

 Manipulating the Browser with the Window Object 326
  Opening and Closing Windows and Tabs 328

  Working with Timeouts and Intervals 338

Contents    

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xi

 Working with the History, Location, 
Navigator, and Screen objects 341

  The History Object 341

  The Location Object 343

  The Navigator Object 344

  The Screen Object 346

 Summary 349

 Key Terms 350

 Review Questions 352

 Hands-On Projects 354

 Case Projects 362

CHAPTER 6 ENHANCING AND VALIDATING FORMS 363

 Using JavaScript with Forms 364
  Referencing Forms and Form Elements 366

 Improving Form Usability 369
  Designing Forms to Collect More Accurate Content 369

  Programming Forms to Increase Content Accuracy 371

 Customizing Browser-Based Validation 393
  Specifying Browser-Based Validation Parameters 394

  Customizing Browser-Based Validation Feedback 398

 Programming Custom Validation 402
  Validating Submitted Data 404

  Validating Required Fields with Custom Functions 408

  Validating Dependent Fields with Custom Functions 421

  Validating Content Type with Custom Functions 429

Contents

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xii

 Summary 433

 Key Terms 434

 Review Questions 434

 Hands-On Projects 437

 Case Projects 450

CHAPTER 7 USING OBJECT-ORIENTED JAVASCRIPT 452

 Introduction to Object-Oriented Programming 453
  Reusing Software Objects 453

  Understanding Encapsulation 454

  Understanding Classes 456

  Using Built-In JavaScript Classes 457

 Using the Date, Number, and Math Classes 463
  Working with the Date and Time with the Date Class 463

  Manipulating Numbers with the Number Class 479

  Performing Math Functions with the Math Class 483

 Defining Custom JavaScript Objects 490
  Declaring Basic Custom Objects 490

  Enumerating Custom Object Properties 509

  Deleting Properties 510

  Defining Constructor Functions 511

 Summary 517

 Key Terms 518

 Review Questions 519

 Hands-On Projects 521

 Case Projects 531

Contents    

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xiii

CHAPTER 8 MANIPULATING DATA IN STRINGS 
AND ARRAYS 533

 Manipulating Strings 534

 Formatting Strings 537
  Using Special Characters 537

  Changing Case 539

  Counting Characters in a String 540

  Finding and Extracting Characters and Substrings 543

  Replacing Characters and Substrings 548

  Combining Characters and Substrings 548

  Comparing Strings 549

 Working with Regular Expressions 553
  Defining Regular Expressions in JavaScript 553

  Using Regular Expression Methods 555

  Writing Regular Expression Patterns 556

  Setting Regular Expression Properties 575

 Manipulating Arrays 577
  Finding and Extracting Elements and Values 578

  Manipulating Elements 579

  Sorting and Combining Arrays 586

 Converting Between Data Types 588
  Converting Between Strings and Arrays 588

  Converting Between Strings and JSON 592

 Summary 597

 Key Terms 598

 Review Questions 601

 Hands-On Projects 603

 Case Projects 617

Contents

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xiv

CHAPTER 9 MANAGING STATE INFORMATION 
AND SECURITY 618

 Understanding State Information 619
  Saving State Information with Query Strings 623

  Saving State Information with Hidden Form Fields 628

 Storing State Information 634
  Storing State Information with Cookies 635

  Storing State Information with the Web Storage API 655

 Understanding Security Issues 657
  Secure Coding with JavaScript 657

  JavaScript Security Concerns 658

  The Same Origin Policy 659

  Using Third-Party Scripts 660

 Summary 662

 Key Terms 662

 Review Questions 663

 Hands-On Projects 666

 Case Projects 679

CHAPTER 10 PROGRAMMING FOR TOUCHSCREENS 
AND MOBILE DEVICES 680

 Using Touch Events and Pointer Events 681
  Creating a Drag-and-Drop Application with Mouse Events 684

  Understanding Mouse Events on a Touchscreen Device 688

  Implementing Touch Events 689

  Implementing Pointer Events 696

Contents    

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xv

 Using Programming Interfaces for Mobile Devices 700
  Using the Geolocation API 700

  Using the Battery Status API 715

  Using the Device Orientation API 716

  Using the WebRTC API 717

 Enhancing Mobile Web Apps 717
  Testing Tools 717

  Minimizing Download Size 718

 Summary 726

 Key Terms 726

 Review Questions 727

 Hands-On Projects 730

 Case Projects 739

CHAPTER 11 UPDATING WEB PAGES WITH AJAX 741

 Introduction to Ajax 742
  Understanding the Limitations of Ajax 747

  Accessing Content on a Separate Domain 747

  Running Ajax from a Web Server 750

 Working with HTTP 752
  Understanding HTTP Messages 754

  Sending HTTP Requests 757

  Receiving HTTP Responses 760

 Requesting Server Data 765
  Instantiating an XMLHttpRequest Object 766

  Opening and Sending a Request 769

Contents

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xvi

 Receiving Server Data 774
  Processing XML Data in a Response 775

  Processing Text Data in a Response 776

  Sending and Receiving Synchronous Requests 
 and Responses 776

  Sending and Receiving Asynchronous Requests 
 and Responses 778

  Refreshing Server Data Automatically 783

 Creating Cross-Domain Requests Without a 
Proxy Server 784

  Updating Content with JSON-P 785

  Updating Content with CORS 790

 Summary 791

 Key Terms 792

 Review Questions 793

 Hands-On Projects 796

 Case Projects 811

CHAPTER 12 INTRODUCTION TO JQUERY 813

 Implementing jQuery 813
  Including the Library 815

  Starting a jQuery Statement with $ 817

  Selecting Elements with jQuery 817

  Traversing the DOM with jQuery Methods 818

  Manipulating the DOM with jQuery Methods 819

  Specifying an Event Handler 822

 Using jQuery Built-in Effects 825

 Summary 829

Contents    

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xvii

 Key Terms 829

 Review Questions 829

 Hands-On Projects 832

 Case Projects 839

APPENDIX A INSTALLING AND CONFIGURING 
A TESTING SERVER 840

 Installing XAMPP for Windows 841

 Installing XAMPP for Mac OS X 849

APPENDIX B WORKING WITH HTML AND CSS 854

 Writing HTML5 854

 Writing XHTML 855

 Working with Cascading Style Sheets (CSS) 858

APPENDIX C JAVASCRIPT REFERENCE 862

 Comment Types 862

 Reserved Words 863

 Commonly Used Events 863

 Primitive Data Types 864

 Escape Sequences 865

 Operators 865

 Control Structures and Statements 869

 Built-In Functions 871

 Built-In Classes 872

Contents

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xviii

 Regular Expression Components 878

 Objects of the Browser Object Model 880

 Objects of the Document Object Model 883

APPENDIX D SOLUTIONS TO SHORT QUIZZES Online

 INDEX 886

Contents    

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xix

PREFACE

JavaScript is a client-side scripting language that allows web page authors to develop 
interactive web pages and sites. Although JavaScript is considered a programming language, 
it is also a critical part of web page design and authoring. This is because the JavaScript 
language enables web developers to add functionality directly to a web page’s elements. 
The language is relatively easy to learn, allowing non-programmers to quickly incorporate 
JavaScript functionality into a web page. In fact, because it is used extensively in the 
countless web pages that are available on the World Wide Web, JavaScript is arguably the 
most widely used programming language in the world.

JavaScript, Sixth Edition teaches web page development with JavaScript for students with 
little programming experience. Although it starts with an overview of the components 
of web page development, students using this book should have basic knowledge of 
web page creation, including familiarity with commonly used HTML elements and CSS 
properties. This book covers the basics of ECMAScript Edition , which is compatible with 
older versions of Internet Explorer, as well as some features of ECMAScript . , which is 
supported by all modern browsers. This book also covers advanced topics including object-
oriented programming, the Document Object Model (DOM), touch and mobile interfaces, 
and Ajax. The HTML documents in this book are written to HTML  standards, with some 
XHTML-compatible element syntax. After completing this course, you will able to use 
JavaScript to build professional quality web applications.

The Approach
This book introduces a variety of techniques, focusing on what you need to know to start 
writing JavaScript programs. In each chapter, you perform tasks that let you use a particular 
technique to build JavaScript programs. The step-by-step tasks are guided activities 
that reinforce the skills you learn in the chapter and build on your learning experience 
by providing additional ways to apply your knowledge in new situations. In addition to 
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step-by-step tasks, each chapter includes objectives, short quizzes, a summary, key terms 
with definitions, review questions, and reinforcement exercises that highlight major 
concepts and let you practice the techniques you’ve learned.

Overview of This Book
The examples and exercises in this book will help you achieve the following objectives:

Use JavaScript with HTML elements

Work with JavaScript variables and data types and learn how to use the operations that 
can be performed on them

Add functions and control flow within your JavaScript programs

Trace and resolve errors in JavaScript programs

Write JavaScript code that controls the web browser through the browser object model

Use JavaScript to make sure data was entered properly into form fields and to perform 
other types of preprocessing before form data is sent to a server

Create JavaScript applications that use object-oriented programming techniques

Manipulate data in strings and arrays

Save state information using hidden form fields, query strings, cookies, and Web 
Storage

Incorporate touchscreen support and mobile capabilities in web applications

Dynamically update web applications with Ajax

Build a web application using the jQuery library

JavaScript, Sixth Edition presents twelve chapters that cover specific aspects of JavaScript 
programming. Chapter  discusses basic concepts of the World Wide Web, reviews HTML 
documents, and covers the basics of how to add JavaScript to web pages. How to write basic 
JavaScript code, including how to use variables, data types, expressions, operators, and 
events, is also discussed in Chapter . This early introduction of key JavaScript concepts 
gives you a framework for better understanding more advanced concepts and techniques 
later in this book, and allows you to work on more comprehensive projects from the start. 
Chapter  covers functions, data types, and how to build expressions. Chapter  explains 
how to store data in arrays and how to use structured logic in control structures and 
statements. Chapter  provides a thorough discussion of debugging techniques, including 
how to use the browser consoles integrated into all modern browsers. Chapter  teaches how 
to use JavaScript to manipulate the web browser using the Window, History, Location, 
Navigator, and Screen objects. Chapter  explains how to use JavaScript to make sure data 
was entered properly into form fields and how to perform other types of preprocessing before 
form data is sent to a server. Chapter  presents object-oriented programming concepts, 
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including how to use JavaScript’s built-in Date, Number, and Math classes. Chapter  covers 
advanced techniques for manipulating data in strings, arrays, and JSON. Chapter  explains 
how to save state information using hidden form fields, query strings, cookies, and Web 
Storage, and also briefly discusses JavaScript security issues. Chapter  covers supporting 
touch and pointer events in a web application, as well as using data provided by mobile 
device hardware and optimizing a web app for mobile users. Chapter  introduces the 
basics of how to use Ajax to dynamically update portions of a web page with server-side data. 
Chapter  introduces using the jQuery library to simplify common programming tasks in 
JavaScript. Appendix A provides detailed instructions on installing the XAMPP web server 
on a local machine. Appendix B gives a brief refresher on the basics of HTML, XHTML, 
and CSS. Appendix C serves as a one-stop reference for JavaScript syntax and usage covered 
throughout the book. Appendix D, which is online, lists answers for all Short Quizzes.

What’s New in This Edition?
The sixth edition includes the following important new features:

New, professionally-designed chapter projects, including mobile layouts in most chapters.

All new Hands-On Projects in all chapters, along with new individual and group Case 
Projects.

New boxed elements in each chapter: Best Practices box highlights a guideline for 
real world implementation of the topic at hand; Programming Concepts box explains 
a principle underlying the subject of the chapter; and Skills at Work box provides 
guidance for navigating the world of work.

Multicolor code samples in each chapter identifying language components visually, 
with numbered lines for longer code blocks.

Full-color figures showing the state of the project after each modification.

Non-mobile projects coded for IE  compatibility.

Debugging coverage moved to Chapter , providing you with skills for finding and 
correcting errors in your apps before moving past the introductory chapters.

Updated coverage of current industry best practices for creating arrays and objects, 
writing equality operators, and listening for events.

Use of document.write(), window.alert(), and similar methods limited to earliest 
chapters, and replaced with modern techniques in remainder of book.

New Chapter  on developing for touchscreen and mobile devices.

New Chapter  on introductory programming with jQuery.

Appendix A on installing a web server simplified to use the free, open-source XAMPP 
GUI installer rather than the command line.
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Appendix B on HTML and CSS updated to cover HTML  instead of XHTML, and 
expanded to cover CSS selectors.

New, streamlined layout that makes locating information easier.

Features

Each chapter in JavaScript, Sixth Edition includes the following features:

Chapter Objectives: Each chapter begins with a list of the important concepts 
presented in the chapter. This list provides you with a quick reference to the contents of 
the chapter as well as a useful study aid.

Figures and Tables: Plentiful full-color screenshots allow you to check your screen 
after each change. Tables consolidate important material for easy reference.

Code Examples: Numerous code examples throughout each chapter are presented in 
any easy-to-read font, with key words shown in color. Longer code blocks include line 
numbers for easy reference.

New Terms: New terms are printed in boldface to draw your attention to new material.

Preface    

These elements provide additional helpful information on specific techniques 

and concepts.Note

These cautionary notes flag steps you need to perform with care to avoid 

potential pitfalls.Caution

Skills at Work: These notes provide guidance for navigating the world of work.

Best Practices: These notes highlight guidelines for real world implementation of 
various topics.

Programming Concepts: These notes explain principles underlying the subject of 
each chapter or section.

Short Quiz: Several short quizzes are included in each chapter. These quizzes, 
consisting of two to five questions, help ensure you understand the major points 
introduced in the chapter.

Summary: These brief overviews revisit the ideas covered in each chapter, providing 
you with a helpful study guide.

Key Terms: These lists compile all new terms introduced in the chapter along with 
their definitions, creating a convenient reference covering a chapter’s important 
concepts.
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Review Questions: At the end of each chapter, a set of twenty review questions 
reinforces the main ideas introduced in the chapter. These questions help 
you determine whether you have mastered the concepts presented in the chapter.

Hands-On Projects: Although it is important to understand the concepts behind 
every technology, no amount of theory can improve on real-world experience. To this 
end, each chapter includes detailed Hands-On Projects that provide you with practice 
implementing technology skills in real-world situations.

Case Projects: These end-of-chapter projects are designed to help you apply what 
you have learned to open-ended situations, both individually and as a member of 
a team. They give you the opportunity to independently synthesize and evaluate 
information, examine potential solutions, and make decisions about the best way to 
solve a problem.

Instructor Resources

The following supplemental materials are available when this book is used in a classroom 
setting. All of the instructor resources available with this book are available on the 
Instructor Companion Site at sso.cengage.com. An instructor account is required.

Instructor’s Manual. The Instructor’s Manual that accompanies this textbook includes 
additional instructional material to assist in class preparation, including items such as 
Sample Syllabi, Chapter Outlines, Technical Notes, Lecture Notes, Quick Quizzes, Teaching 
Tips, Discussion Topics, and Additional Case Projects.

Cengage Learning Testing Powered by Cognero is a flexible, online system that 
allows you to:

Author, edit, and manage test bank content from multiple Cengage Learning solutions.

Create multiple test versions in an instant.

Deliver tests from your LMS, your classroom, or wherever you want.

PowerPoint® Presentations. This book comes with Microsoft PowerPoint slides for 
each chapter. These are included as a teaching aid for classroom presentation, to make 
available to students on the network for chapter review, or to be printed for classroom 
distribution. Instructors can add their own slides for additional topics they introduce to 
the class.

Data Files. Files that contain all of the data necessary for the Hands-on Projects and Case 
Projects are also provided to students on CengageBrain.com.

Solution Files. Solutions to end-of-chapter questions and projects are available for 
this text.

Preface
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Read This Before You Begin
The following information will help you prepare to use this textbook.

Data Files

To complete the steps, exercises, and projects in this book, you will need data files that have 
been created specifically for this book. The data files are available at CengageBrain.com. 
Note that you can use a computer in your school lab or your own computer to complete the 
steps, exercises, and projects in this book.

Using Your Own Computer

You can use a computer in your school lab or your own computer to complete the chapters. 
To use your own computer, you will need the following:

A modern web browser, such as the current version of Chrome, Internet Explorer, 
Firefox, or Safari. If possible, you should have access to all of the most popular modern 
browsers (Chrome, Internet Explorer, and Firefox), as well as to Internet Explorer  for 
testing backward-compatible code.

A code-based HTML editor, such as Aptana Studio , Komodo Edit, Notepad , 
TextWrangler, Adobe Dreamweaver, or Sublime Text.

A web server (for Chapter ) such as Apache HTTP Server or Microsoft Internet 
Information Services and PHP. Appendix A contains detailed instructions on how to 
install a web server and PHP.

To The Instructor
To complete all the exercises and chapters in this book, your students must work with a set 
of user files called data files. The data files are available on the Instructor Companion Site 
and on CengageBrain.com.

Cengage Learning Data Files License

You are granted a license to copy the data files to any computer or computer network used 
by individuals who have purchased this book.

Feedback and Questions
We welcome feedback and questions about this book from instructors and students. You 
can contact author Sasha Vodnik on Twitter at @sashavodnik.

Preface    
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When you complete this chapter, you will be able to:

      Explain the history of the World Wide Web

       Describe the differences between client-side and 

server-side scripting

       Understand the components of a JavaScript 

statement

      Add basic JavaScript code to your web pages

      Structure your JavaScript programs

INTRODUCTION TO 
JAVASCRIPT

1C H A P T E R

The original purpose of the World Wide Web (WWW) was to locate and display 
information. However, once the web grew beyond a small academic and scientific 
community, people began to recognize that greater interactivity would make the 
web more useful. As commercial applications of the web grew, the demand for 
more interactive and visually appealing websites also grew.

To respond to the demand for greater interactivity, an entirely new web program-
ming language was needed. Netscape filled this need in the mid- s by devel-
oping the JavaScript programming language. Originally designed for use in the 
Navigator web browser,  JavaScript is now supported by all of the most popular web 
browsers, including Internet Explorer, Firefox, Chrome, Safari, and Opera.
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2 Chapter 1 Introduction to JavaScript

Although JavaScript is considered a programming language, it is also a critical part of web 
page design and authoring. This is because the JavaScript language enables web developers 
to add functionality directly to a web page’s elements. JavaScript can turn static documents 
into applications such as games or calculators. JavaScript code can change the contents of 
a web page after a browser has rendered it. It can also create visual effects such as anima-
tion, and it can control the web browser window itself. None of this was possible before the 
creation of JavaScript.

In this chapter, you will learn the skills required to create basic JavaScript programs. To be 
successful in your JavaScript studies, you should already possess a strong knowledge of tech-
niques for authoring web pages. The first part of this chapter provides a quick refresher on 
the history of the World Wide Web and the basics of how to create web pages. Even if you 
are highly experienced with HTML, you might not be familiar with the formal terminology 
that is used in web page authoring. For this reason, be certain to read through these sections 
to ensure that you understand the terminology used in this book.

Introduction to the World Wide Web
The Internet is a vast network that connects computers all over the world. The original plans 
for the Internet grew out of a series of memos written by J. C. R. Licklider of the Massachu-
setts Institute of Technology (MIT), in August , discussing his concept of a “Galactic 
Network.” Licklider envisioned a global computer network through which users could access 
data and programs from any site on the network. The Internet was actually developed in 
the s by the Advanced Research Projects Agency (or ARPA) of the U.S. Department of 
Defense, which later changed its name to Defense Advanced Research Projects Agency (or 
DARPA). The goal of the early Internet was to connect the main computer systems of vari-
ous universities and research institutions that were funded by this agency. This first imple-
mentation of the Internet was referred to as the ARPANET. More computers were connected 
to the ARPANET in the years following its initial development in the s, although access 
to the ARPANET was still restricted by the U.S. government primarily to academic research-
ers, scientists, and the military.

The s saw the widespread development of local area networks (LANs) and the per-
sonal computer. Although at one time restricted to academia and the military, computers 
and networks soon became common in business and everyday life. By the end of the s, 
businesses and individual computer users began to recognize the global communications 
capabilities and potential of the Internet, and they convinced the U.S. government to allow 
commercial access to the Internet.

In  and , Tim Berners-Lee created what would become the World Wide Web, or the 
web, at the European Laboratory for Particle Physics (CERN) in Geneva, Switzerland, as a way 
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3 Introduction to the World Wide Web

to easily access cross-referenced documents stored on the CERN computer network. When 
other academics and scientists saw the usefulness of Berners-Lee’s system, the web as we 
know it today was born. In fact, this method of accessing cross-referenced documents, known 
as hypertext linking, was, in the early years, one of the most important aspects of the web 
because it allowed users to open other web pages quickly. A hypertext link, or hyperlink or 
link, contains a reference to a specific web page that you can click to open that web page.

A common misconception is that the words “web” and “Internet” are synonymous. The web 
is only one part of the Internet and is a means of communicating on the Internet. The Inter-
net is also composed of other communication elements such as email systems that send and 
receive messages. However, because of its enormous influence on computing, communica-
tions, and the economy, the World Wide Web is arguably the most important part of the 
Internet today and is the primary focus of this book.

A document on the web is called a web page and is identified by a unique address called the 
Uniform Resource Locator, or URL. A URL is also commonly referred to as a web address. 
A URL is a type of Uniform Resource Identifier (URI), which is a generic term for many 
types of names and addresses on the World Wide Web. The term website refers to the loca-
tion on the Internet of a set of web pages and related files (such as graphic and video files) 
that belong to a company, organization, or individual. You display a web page on the screen of 
a computer, tablet, or phone by using a program called a web browser. A person can retrieve 
and open a web page in a web browser either by entering a URL in the web browser’s Address 
box or by clicking a link. No matter which method is used, the user’s web browser asks a web 
server for the web page in what is referred to as a request. A web server is a computer that 
delivers web pages. What the web server returns to the user is called the response.

Many apps installed on smartphones and tablets are technically web docu-

ments that access web servers. They generally use the default web browsers 

on the devices where they’re installed to connect with their servers, without 

requiring users to enter URLs.

Note

Understanding Web Browsers

NCSA Mosaic was created in  at the University of Illinois and was the first program to 
allow users to navigate the web by using a graphical user interface (GUI). In , Netscape 
released Navigator, which soon controlled  percent of the market. Netscape maintained 
its control of the browser market until , when Microsoft entered the market with the 
release of Internet Explorer, and the so-called browser wars began, in which Microsoft and 
Netscape fought for control of the browser market.

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



4 Chapter 1 Introduction to JavaScript

The browser wars began over dynamic HTML (DHTML), which is a combination of various 
technologies, including HTML and JavaScript, that allows a web page to change after it has 
been loaded by a browser. Examples of DHTML include the ability to reposition text and 
elements, change document background color, and create effects such as animation. Earlier 
versions of Internet Explorer and Navigator supported DHTML elements in ways that were 
exclusive to each browser, meaning that the DHTML code for Internet Explorer was incom-
patible with Navigator, and vice versa. Furthermore, Microsoft and Netscape each wanted 
its version of DHTML to become the industry standard.

To settle the argument, the World Wide Web Consortium set out to create a platform-
independent and browser-neutral version of DHTML. The World Wide Web Consortium, 
or W C, was established in  at MIT to oversee the development of web technology 
standards. While the W C was drafting a recommendation for DHTML, Internet Explorer 
version  and Navigator version  each added a number of proprietary DHTML elements 
that were completely incompatible with the other browser. As a result, when working with 
advanced DHTML techniques such as animation, a programmer had to write a different 
set of HTML code for each browser. Unfortunately for Netscape, the W C adopted as the 
formal standard the version of DHTML found in version  of Internet Explorer, which 
prompted many loyal Netscape users to defect to Microsoft.

The W3C does not actually release a version of a particular technology. 

Instead, it issues a formal recommendation for a technology, which essentially 

means that the technology is (or will be) a recognized industry standard.
Note

One benefit of the browser wars was that they forced the web industry to rapidly develop 
and adopt advanced web page standards (including JavaScript, CSS, and DHTML) that are 
consistent across browsers. In , Internet Explorer appeared to have essentially won 
the browser wars, as it controlled  percent of the browser market. However, Microsoft 
did not fully support web standards in subsequent versions of Internet Explorer, creating 
an opening for browsers that were more fully compliant with current standards. In the past 
decade, Internet Explorer has lost significant market share on desktop computers to Mozilla 
Firefox and Google Chrome. Other browsers—including Apple Safari and Opera—have also 
captured slices of the desktop browser market.

Several companies collect and publish statistics on web browser usage. 

Each company uses a slightly different methodology, resulting in different 

conclusions. You can examine each company’s findings by searching on web 

browser usage statistics with a search engine.

Note
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5 Introduction to the World Wide Web

In the last few years, major technology companies have begun a new contest for browser 
market share on mobile devices. Apple Safari established a dominant position in this market 
as the default browser for both the iPhone and iPad. Google Chrome, the default browser 
on recent Android phones, also has significant market share, as does the mobile version 
of Opera. Unlike during the desktop browser wars of the s, at the time of this writing 
Microsoft had yet to establish a significant market share in the mobile market.

Creating Web Pages

Originally, people created web pages using only Hypertext Markup Language. Hypertext 
Markup Language, or HTML, is a markup language used to create the web pages that 
appear on the World Wide Web. Web pages are also commonly referred to as HTML pages 
or documents. A markup language is a set of characters or symbols that defines a docu-
ment’s logical structure—that is, it indicates the meaning or function of each item in a 
document. HTML is based on an older language called Standard Generalized Markup 
Language, or SGML, which has a wider scope than HTML and can define the structure of 
documents in many different contexts.

Markup languages are designed to separate the data in a document from the way that data 
is formatted. Each element in an HTML document is marked according to its type, such 
as a paragraph or a heading. For a brief period in the early days of the web, the standards 
for HTML also incorporated specifications defining how elements should appear in a web 
browser—for example, the b element was used to format text in bold, and the i element to 
format text as italic. However, the people and organizations responsible for the growth of 
the web recognized the importance of keeping the appearance of documents independent 
from their structure, and restored HTML elements to their original purpose of identifying 
structure only. A separate, complementary language called Cascading Style Sheets (CSS) 
was developed for specifying the appearance of web page elements.

This textbook uses the terms web pages and HTML documents 

interchangeably.Note

Basic HTML Syntax

An HTML document is a text document that contains codes, called tags, which specify 
how the data in the document is treated by a web browser. HTML tags can indicate a wide 
range of elements, from different types of text content—like headings and paragraphs—to 
controls that allow user input—such as option buttons and check boxes. Other HTML tags 
allow you to display graphic images and other objects in a document. Tags are enclosed in 
brackets (< >), and most consist of an opening tag and a closing tag that surround the text 
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6 Chapter 1 Introduction to JavaScript

or other items they format or control. The closing tag must include a forward slash ( / ) 
immediately after the opening bracket to define it as a closing tag. For example, to mark a 
line of text as a paragraph, you use the opening tag <p> and the closing tag </p>. When you 
open the HTML document in a web browser, the browser recognizes text enclosed in these 
tags as a paragraph.

A tag pair and any data it contains are referred to as an element. The information contained 
between an element’s opening and closing tags is referred to as its content. Some elements 
do not require a closing tag. Elements that do not require a closing tag are called empty 
elements because they do not allow you to use a tag pair to enclose text or other elements. 
For instance, the br element, which inserts a line break on a web page, does not include a 
closing tag. You simply place the <br /> tag anywhere in an HTML document where you 
want a line break to appear.

HTML documents must have a file extension of .htm or .html.Note

There are literally hundreds of HTML elements. Table -  lists some commonly used 
elements.

HTML ELEMENT NAME DESCRIPTION

article Marks the main content of a web document

body Marks the body of an HTML document

div Marks a generic section of the web page body

head Marks the page header and contains information about the entire page

hn Marks heading level elements, where n represents a number from 1 to 6

html Marks the content of an HTML document

img Inserts an image file

nav Marks navigation options, such as a navigation bar at the top or bottom of a page 

or along its side

p Identifies the marked text as a paragraph

Table 1-1: Common HTML elements
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7 Introduction to the World Wide Web

All HTML documents must use the html element as the root element. A root element 
contains all the other elements in a document. This element tells a web browser to assemble 
any instructions between the tags into a web document. The opening <html> and closing 
</html> tags are required and contain all the text and other elements that make up the 
HTML document.

Two other important HTML elements are the head element and the body element. The 
head element contains information that is used by web browsers, and you place it at the 
beginning of an HTML document, after the opening <html> tag. You place several ele-
ments within the head element to help manage a document’s content, including the title 
 element, which contains text that appears in a browser’s tab or title bar. A head element 
must contain a title element. With the exception of the title element, elements con-
tained in the head element are not visible in the HTML document shown in the browser. 
The head element and the elements it contains are referred to as the document head.

Following the document head is the body element. The body element and the text and ele-
ments it contains are referred to as the document body.

HTML is not case sensitive, so you can use, for instance, <P> in place of <p>. However, an 
offshoot of HTML, a language called XHTML, is case sensitive, and requires the use of low-
ercase letters for tags. Because it can be useful to write code that works in both HTML and 
XHTML documents, this book uses lowercase letters for all tags. (You will learn more about 
XHTML shortly.)

You use various parameters, called attributes, to provide additional information about 
many HTML elements. You place an attribute before the closing bracket of the opening tag, 
and separate it from the tag name or other attributes with a space. You assign a value to an 
attribute using the syntax attribute="value". For example, to add an image to an HTML 
document, you use the img element with a number of attributes. One of these, the src 
attribute, specifies the filename of an image file. To add the file logo.jpg to a web document, 
you would use the src attribute within the img element, as follows:

<img src="logo.jpg" />

When you open an HTML document in a web browser, the document is assembled and for-
matted according to the instructions contained in its elements. The process by which a web 
browser assembles and formats an HTML document is called parsing or rendering. The 
final document that appears in the web browser includes only recognized HTML elements 
and text. When a web browser renders an HTML document, it ignores nonprinting char-
acters such as tabs and line breaks. Although you can use the Enter or Return key on your 
keyboard to add line breaks to text within the body of an HTML document to make the code 
more legible, browsers ignore these line breaks when parsing the document. In addition, 
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8 Chapter 1 Introduction to JavaScript

most web browsers ignore multiple contiguous spaces in a web document and replace them 
with a single space. The following code shows the document head and a portion of the 
document body for the web page shown in Figure - .

   1 <!DOCTYPE html>

   2 <html>

   3    <head>

   4       <meta charset="utf-8" />

   5       <title>Hotel Natoma - Reservations</title>

   6       <link type="text/css" rel="stylesheet" media="screen"

   7             href="natoma.css" />

   8       <link type="text/css" rel="stylesheet" media="screen"

   9             href="hnform.css" />

10       <link rel="shortcut icon" href="favicon.ico" />

11 </head>

12    <body>

13       <div id="box">

14          <h1>

15             <img src="images/natoma.gif" width="368"

16                  height="65" alt="Hotel Natoma" title="" />

17          </h1>

18          <nav>

19             <ul id="mainnav">

20                <li><a href="index.html">Home</a></li>

21                <li><a href="nearby.html">

22                       What&#39;s Nearby</a></li>

23                <li><a href="http://bit.ly/bb3Sic" 

24                       target="_blank">Location</a></li>

25                <li><a href="museums.html">SF Museums</a></li>

26                <li><a href="greensf.html">Green SF</a></li>

27                <li><a href="reserve.html">Reservations</a></li>

28             </ul>

29          </nav>

30          <article>

31             <h2 id="main">Reservations</h2>

32 ...
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9 Introduction to the World Wide Web

Creating an HTML Document

Because HTML documents are text files, you can create them in any text editor, such as 
Notepad or TextEdit, or any word-processing application capable of creating simple text 
files. If you use a text editor to create an HTML document, you cannot view the final result 

Figure 1-1: Web page in a browser
© 2015 Cengage Learning®

Throughout this book, each instance of four or more lines of HTML, CSS, or 

JavaScript code includes line numbers along the left side to make the code 

easier to read and discuss. These numbers are not part of the code, so take 

care not to type the line numbers when you type code into a text editor.

Note

The screen captures of web pages shown in this book were taken in current 

versions of Internet Explorer, Firefox, and Chrome running on the Windows 8 

operating system. Current versions of all major browsers should render docu-

ments with very little variation across Windows, Mac, and Linux platforms. 

However, documents may look markedly different in older browser versions, 

especially Internet Explorer 8 and earlier. While older browsers can play an 

important role in the testing process, you should use the current version (or 

a recent version) of a major browser to ensure that your screen matches the 

figures in this book.

Note
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