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PREFACE

This book uses the fundamentals-first approach and teaches programming concepts and tech-
niques in a problem-driven way.

The fundamentals-first approach introduces basic programming concepts and techniques
before objects and classes. My own experience, confirmed by the experiences of many col-
leagues, demonstrates that new programmers in order to succeed must learn basic logic and
fundamental programming techniques such as loops and stepwise refinement. The fundamen-
tal concepts and techniques of loops, methods, and arrays are the foundation for program-
ming. Building the foundation prepares students to learn object-oriented programming, GUI,
database, and Web programming.

Problem-driven means focused on problem solving rather than syntax. We make introducto-
Iy programming interesting by using interesting problems. The central thread of early chapters
is on problem solving. Appropriate syntax and library are introduced to support the writing of
a program for solving the problems. To support the teaching of programming in a problem-
driven way, the book provides a wide variety of problems at various levels of difficulty to mo-
tivate students. In order to appeal to students in all majors, the problems cover many
application areas in math, science, business, financials, gaming, animation, and multimedia.

Two Versions

This comprehensive version® covers fundamentals of programming, object-oriented program-
ming, GUI programming, algorithms and data structures, concurrency, networking, internation-
alization, advanced GUI, database, and Web programming. It is designed to prepare students to
become proficient Java programmers. A brief version (Introduction to Java Programming, Brief
Version, Eighth Edition) is available for a first course on programming, commonly known as
CS1. The brief version contains the first 20 chapters of the comprehensive version.

What’s New in This Edition?

This edition substantially improves Introduction to Java Programming, Seventh Edition. The
major improvements are as follows:

B This edition is completely revised in every detail to enhance clarity, presentation, content,
examples, and exercises.

B In the examples and exercises, which are provided to motivate and stimulate student inter-
est in programming, one-fifth of the problems are new.

® In the previous edition, console input was covered at the end of Chapter 2. The new edition in-
troduces console input early in Chapter 2 so that students can write interactive programs early.

B The hand trace box is added for many programs to help novice students to read and trace
programs.

B Single-dimensional arrays and multidimensional arrays are covered in two chapters to give
instructors the flexibility to cover multidimensional arrays later.

B The case study for the Sudoku problem has been moved to the Companion Website. A
more pedagogically effective simple version of the Sudoku problem is presented instead.

B The design of the API for Java GUI programming is an excellent example of how the
object-oriented principle is applied. Students learn better with concrete and visual examples.
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vi

basic GUI earlier

exception handling earlier

design guidelines

sorting

Java 2D

new data structures chapters

learn from mistakes

programmatic solution

object-oriented programming

Java API

So, basic GUI now precedes the introduction of abstract classes and interfaces. The instruc-
tor, however, can still choose to cover abstract classes and interfaces before GUL

m Exception handling is covered before abstract classes and interfaces so that students can

build robust programs early. The instructor can still choose to cover exception handling later.

W Chapter 12, “Object-Oriented Design and Patterns,” in the previous edition has been
replaced by spreading the design guidelines and patterns into several chapters so that these
topics can be covered in appropriate context.

m The chapter on sorting now follows right after the chapter on algorithm efficiency, so that

students can immediately apply algorithm efficiency to sorting algorithms.

B A brand-new bonus Chapter 44 covers Java 2D.

B The coverage on data structures is expanded with new bonus chapters on AVL trees, splay

trees, 2-4 trees, B-trees, and red-black trees, and hashing. So the book can be used for a
full data structures course.

Learning Strategies

A programming course is quite different from other courses. In a programming course, you
learn from examples, from practice, and from mistakes. You need to devote a lot of time to
writing programs, testing them, and fixing errors.

For first-time programmers, learning Java is like learning any high-level programming lan-
guage. The fundamental point is to develop the critical skills of formulating programmatic
solutions for real problems and translating them into programs using selection statements,
loops, methods, and arrays.

Once you acquire the basic skills of writing programs using loops, methods, and arrays,
you can begin to learn how to develop large programs and GUI programs using the object-
oriented approach.

When you know how to program and you understand the concept of object-oriented pro-
gramming, learning Java becomes a matter of learning the Java API. The Java API establishes
a framework for programmers to develop applications using Java. You have to use the classes
and interfaces in the API and follow their conventions and rules to create applications. The
best way to learn the Java API is to imitate examples and do exercises.

*
Pedagogical Features
The book uses the following elements to get the most from the material:

m Objectives list what students should have learned from the chapter. This will help them
determine whether they have met the objectives after completing the chapter.

m Introduction opens the discussion with representative problems to give the reader an
overview of what to expect from the chapter.

m Problems carefully chosen and presented in an easy-to-follow style, teach problem solving
and programming concepts. The book uses many small, simple, and stimulating examples
to demonstrate important ideas.

@ Chapter Summary reviews the important subjects that students should understand and
remember. It helps them reinforce the key concepts they have learned in the chapter.

m Review Questions are grouped by sections to help students track their progress and eval-
uate their learning.

® Programming Exercises are grouped by sections to provide students with opportunities to
apply on their own the new skills they have learned. The level of difficulty is rated as easy (no



asterisk), moderate (*), hard (**), or challenging (*#*). The trick of learning programming is
practice, practice, and practice. To that end, the book provides a great many exercises.

B LiveLab is a course assessment and management system. Students can submit programs
online. The system automatically grades the programs/multiple-choice quizzes and gives
students instant feedback. Instructors can create custom programming exercises and
quizzes as well as use the system prebuilt exercises and quizzes.

B Notes, Tips, and Cautions are inserted throughout the text to offer valuable advice and in-
sight on important aspects of program development.

&4 Note
Provides additional information on the subject and reinforces important concepts.

S Tip
Teaches good programming style and practice.

W Caution

Helps students steer away from the pitfalls of programming errors.

% Design Guide

Provides the guidelines for designing programs.

Flexible Chapter Orderings

The book is designed to provide flexible chapter orderings to enable GUI, exception handling,
recursion, generics, and the Java Collections Framework to be covered earlier or later. The
diagram on the next page shows the chapter dependencies.

Organization of the Book

The chapters can be grouped into five parts that, taken together, form a comprehensive intro-
duction to Java programming, data structures and algorithms, and database and Web pro-
gramming. Because knowledge is cumulative, the early chapters provide the conceptual basis
for understanding programming and guide students through simple examples and exercises;
subsequent chapters progressively present Java programming in detail, culminating with the
development of comprehensive Java applications.

Part I: Fundamentals of Programming (Chapters 1-7)

The first part of the book is a stepping stone, preparing you to embark on the journey of learning
Java. You will begin to know Java (Chapter 1) and will learn fundamental programming tech-
niques with primitive data types, variables, constants, assignments, expressions, and operators
(Chapter 2), control statements (Chapters 3—4), methods (Chapter 5), and arrays (Chapters 6-7).
After Chapter 6, you may jump to Chapter 20 to learn how to write recursive methods for solv-
ing inherently recursive problems.

Part II: Object-Oriented Programming (Chapters 8-11, 13-14, 19)

This part introduces object-oriented programming. Java is an object-oriented programming
language that uses abstraction, encapsulation, inheritance, and polymorphism to provide great
flexibility, modularity, and reusability in developing software. You will learn programming
with objects and classes (Chapters 8-10), class inheritance (Chapter 11), polymorphism
(Chapter 11), exception handling (Chapter 13), abstract classes (Chapter 14), and interfaces
(Chapter 14). Processing strings will be introduced in Chapter 9 along with text I/O. Binary
I/O is introduced in Chapter 19.

vii
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Part III: GUI Programming (Chapters 12, 15-18, 32-36, and 44)

This part introduces elementary Java GUI programming in Chapters 12 and 15-18 and advanced
Java GUI programming in Chapters 32-36 and 44. Major topics include GUI basics (Chapter 12),
drawing shapes (Chapter 15), event-driven programming (Chapter 16), creating graphical user
interfaces (Chapter 17), and writing applets (Chapter 18). You will learn the architecture of Java
GUI programming and use the GUI components to develop applications and applets from these
elementary GUI chapters. The advanced GUI chapters introduce Java GUI programming in more
depth and breadth. You will delve into JavaBeans and learn how to develop custom events and
source components in Chapter 32, review and explore new containers, layout managers, and bor-
ders in Chapter 33, learn how to create GUI with menus, popup menus, toolbars, dialogs, and
internal frames in Chapter 34, develop components using the MVC approach and explore the
advanced Swing components JSpinner, JList, JComboBox, JSpinner, and JTable, and
ITree in Chapters 35 and 36. Bonus Chapter 44 introduces Java 2D.

Part IV: Algorithms and Data Structures (Chapters 20-28, 45-48)

This part introduces the main subjects in a typical data structures course. Chapter 20 intro-
duces recursion to write methods for solving inherently recursive problems. Chapter 21 intro-
duces generics to improve software reliability. Chapter 22 introduces the Java Collection
Framework, which defines a set of useful API for data structures. Chapter 23 introduces mea-
surement of algorithm efficiency in order to choose an appropriate algorithm for applications.
Chapter 24 introduces classic sorting algorithms. You will learn how to implement several
classic data structures lists, queues, priority queues, binary search trees, AVL trees, splay
trees, 2-4 trees, B-trees, and red-black trees in Chapters 25-26 and 45-47. Chapters 27 and 28
introduce graph applications. Chapter 48 introduces hashing.

Part V: Advanced Java Programming (Chapters 29-31, 37-43)

This part of the book is devoted to advanced Java programming. Chapter 29 treats the use of
multithreading to make programs more responsive and interactive. Chapter 30 introduces how
to write programs that talk with each other from different hosts over the Internet. Chapter 31
covers the use of internationalization support to develop projects for international audiences.
Chapter 37 introduces the use of Java to develop database projects, Chapter 38 introduces
advanced Java database programming, and Chapters 39 and 40 introduce how to use Java
servlets and JSP to generate dynamic contents from Web servers. Chapter 41 introduces rapid
Web application development using JavaServer Faces. Chapter 42 introduces Web services.
Chapter 43 introduces remote method invocation.

Java Development Tools

You can use a text editor, such as the Windows Notepad or WordPad, to create Java programs
and to compile and run the programs from the command window. You can also use a Java
development tool, such as TextPad, NetBeans, or Eclipse. These tools support an integrated
development environment (IDE) for rapidly developing Java programs. Editing, compiling,
building, executing, and debugging programs are integrated in one graphical user interface.
Using these tools effectively can greatly increase your programming productivity. TextPad is
a primitive IDE tool. NetBeans and Eclipse are more sophisticated, but they are easy to use if
you follow the tutorials. Tutorials on TextPad, NetBeans and Eclipse can be found in the sup-
plements on the Companion Website.

LivelLab

This book is accompanied by an improved faster Web-based course assessment and manage-
ment system. The system has three main components:

IDE tutorials



B Automatic Grading System: It can automatically grade programs from the text or creat-
ed by instructors.

® Quiz Creation/Submission/Grading System: It enables instructors to create/modify
quizzes that students can take and be graded upon automatically.

® Tracking grades, attendance, etc: The system enables the students to track grades and
instructors, to view the grades of all students, and to track attendance.

The main features of the Automatic Grading System are as follows:

B Allows students to compile, run and submit exercises. (The system checks whether their
program runs correctly—students can continue to run and resubmit the program before the
due date.)

B Allows instructors to review submissions; run programs with instructor test cases; correct
them; and provide feedback to students.

| Allows instructors to create/modify custom exercises, create public and secret test cases,
assign exercises, and set due dates for the whole class or for individuals.

B All the exercises in the text can be assigned to students. Additionally, LiveLab provides
extra exercises that are not printed in the text.

m  Allows instructors to sort and filter all exercises and check grades (by time frame, student,
and/or exercise).

B Allows instructors to delete students from the system.

B Allows students and instructors to track grades on exercises.

The main features of the Quiz System are as follows:

B Allows instructors to create/modify quizzes from test bank or a text file or to create com-
plete new tests online.

| Allows instructors to assign the quizzes to students and set a due date and test time limit
for the whole class or for individuals.

®  Allows students and instructors to review submitted quizzes.
B Allows students and instructors to track grades on quizzes.

Video Notes are Pearson’s new visual tool designed for teaching students key programming con-
cepts and techniques. These short step-by-step videos demonstrate how to solve problems from
design through coding. Video Notes allows for self-paced instruction with easy navigation includ-
ing the ability to select, play, rewind, fast-forward, and stop within each Video Note exercise.
Video Note margin icons in your textbook let you know what a Video Notes video is avail-
able for a particular concept or homework problem.
Video Notes are free with the purchase of a new textbook. To purchase access to Video

Notes, please go to www.pearsonhighered.com/liang.

Student Resource Materials

The student resources can be accessed through the Publisher’'s Web site
(www.pearsonhighered.com/liang) and the Companion Web site (www.cs.armstrong.edu/liang/intro8e).
The resources include:

B Answers to review questions

B Solutions to even-numbered programming exercises



Source code for book examples

Interactive self-test (organized by chapter sections)
LiveLab

Resource links

Errata

Video Notes

‘Web Chapters

To access the Video Notes and Web Chapters, students must log onto www.pearsonhighered.com/liang
and use the access card located in the front of the book to register and access the material. If there is
no access card in the front of this textbook, students can purchase access by visiting
www.pearsonhighered.com/liang and selecting purchase access to premium content.

LR
Additional Supplements
The text covers the essential subjects. The supplements extend the text to introduce additional
topics that might be of interest to readers. The supplements listed in this table are available
from the Companion Web site.

Supplements on the Companion Web site

Part I General Supplements F Enumerated Types
A Glossary G Packages
B Installing and Configuring JDK H Regular Expressions
C Compiling and Running Java from the I Formatted Strings
Command Window J The Methods in the Object Class
D Java Coding Style Guidelines K Hiding Data Fields and Static
E Creating Desktop Shortcuts for Java Methods
Applications on Windows L Initialization Blocks
F Using Packages to Organize the Classes M Extended Discussions on Overriding
in the Text Methods
N Design Patterns
Rae Uk o s O Text 10 Prior to JDK 1.5 (Reader and

A TextPad Tutorial

B NetBeans Tutorial | One Page Startup Wiriter Classes)

P Assertions

C lll:altr":lfltllgo?ava Effectively with g ‘l"ackaging and Deploying Java Projects
NetBeans ava Web Start

D Eclipse Tutorial | One Page Startup 5 gnr?:gafal‘iﬁm | OverlayLayout |
Instruf:tion ; ; s T NI:.tworkiillg Using Datagram Protocol

E Learning Java Effectively with Eclipse U Creating Internal Frames

Part III Java Supplements V Pluggable Look and Feel

A Java Characteristics W UML Graphical Notations

B Discussion on Operator and Operand X Testing Classes Using JUnit
Evaluations Y JNI

C The & and | Operators Z The StringTokenizer Class

D Bitwise Operations
. Part IV Database Supplements
E mif;g;&:bels wiith beeak A SQL Statements for Creating and
Initializing Tables Used in the Book

Xi



Xii

B MySQL Tutorial Part V Web Programming Supplements

C Oracle Tutorial A HTML and XHTML Tutorial

D Microsoft Access Tutorial B CSS Tutorial

E Introduction to Database Systems C XML

F Relational Database Concept D Java and XML

G Database Design E Tomcat Tutorial

H SQL Basics F More Examples on JSF and Visual Web
I Advanced SQL Development

Instructor Resource Materials
The instructor resources can be accessed through the Publisher's Web site
(www.pearsonhighered.com/liang) and the Companion Web site (www.cs.armstrong.edw/liang/intro8e).
For username and password information to the Liang 8e site, please contact your Pearson Repre-
sentative.

The resources include:

PowerPoint lecture slides with source code and run program capacity

u

B Instructor solutions manual
® Computerized test generator
n

Sample exams using multiple choice and short answer questions, write and trace pro-
grams, and correcting programming errors.

B LiveLab

B Errata

B Video Notes
B Web Chapters

To access the Video Notes and Web Chapters, instructors must log onto www.pearsonhighered.com/liang
and register.
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