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PREFACE

This book is an introduction to Java and computer programming that focuses on the
essentials—and on effective learning. The book is designed to serve a wide range of
student interests and abilities and is suitable for a first course in programming for
computer scientists, engineers, and students in other disciplines. No prior program-
ming experience is required, and only a modest amount of high school algebra-is
needed. Here are the key features of this book:

Start objects early, teach object orientation gradually.

In Chapter 2, students learn how to use objects and classes from the standard library.
the chapter then shows the mechanics of implementing classes from a given specifi-
cation. Students then use simple objects as they master branches, loops, and arrays.
Object-oriented design starts in Chapter 7. This gradual approach allows students to
use objects throughout their study of the core algorithmic topics, without teaching
bad habits that must be un-learned later.

Guidance and worked examples help students succeed.

Beginning programmers often ask “How do I start? Now what do I do?” Of course,
an activity as complex as programming cannot be reduced to cookbook-style instruc-
tions. However, step-by-step guidance is immensely helpful for building confidence
and providing an outline for the task at hand. “Problem Solving” sections stress the
importance of design and planning. “How To” guides help students with common
programming tasks. Additional Worked Examples are available online.

Practice makes perfect.

Of course, programming students need to be able to implement nontrivial programs,
but they first need to have the confidence that they can succeed. This book contains
a substantial number of self-check questions at the end of each section. “Practice It”
pointers suggest exercises to try after each section. And additional practice opportu-
nities, including lab exercises and skill-oriented multiple-choice questions are avail-
able online.

A visual approach motivates the reader and eases navigation.

Photographs present visual analogies that explain the
nature and behavior of computer concepts. Step- -by-
step figures illustrate complex program operations.
Syntax boxes and example tables present a variety
of typical and special cases in a compact format. It
is easy to get the “lay of the land” by browsing the
visuals, before focusing on the textual material.

Focus on the essentials while being
technically accurate.

Visual features help the reader
An encyclopedic coverage is not helpful for a begin-  with navigation.

ning programmer, but neither is the opposite—
reducing the material to a list of simplistic bullet points. In this book, the essentials are
presented in digestible chunks, with separate notes that go deeper into good practices
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or language features when the reader is ready for the additional information. You will
not find artificial over-simplifications that give an illusion of knowledge.

Reinforce sound engineering practices.

A multitude of useful tips on software quality and common errors encourage the
development of good programming habits. The optional testing track focuses on
test-driven development, encouraging students to test their programs systematically.

Provide an optional graphics track.

Graphical shapes are splendid examples of objects. Many students enjoy writing pro-
grams that create drawings or use graphical user interfaces. If desired, these topics can
be integrated into the course by using the materials at the end of Chapters 2 and 8,
and Chapter 18.

New to This Edition

Problem Solving Strategies

This edition adds practical, step-by-step illustrations of techniques that can help stu-
dents devise and evaluate solutions to programming problems. Introduced where
they are most relevant, these strategies address barriers to success for many students.
Strategies included are:

* Algorithm Design (with pseudocode) ¢ Adapting Algorithms

® Tracing Objects e Discovering Algorithms by

e First Do It By Hand (doing sample Manipulating Physical Objects
calculations by hand) e Patterns for Object Data

e Flowcharts * Thinking Recursively

e Selecting Test Cases ¢ Estimating the Running Time of

e Hand-Tracing an Algorithm

¢ Storyboards

Optional Science and Business Exercises

End-of-chapter exercises have been enhanced with problems from scientific and
business domains. Designed to engage students, the exercises illustrate the value of
programming in applied fields.

New and Reorganized Topics

All chapters were revised and enhanced to respond to user feedback and improve the
flow of topics. Loop algorithms are now introduced explicitly in Chapter 5. Addi-
tional array algorithms are presented in Chapter 6 and incorporated into the prob-
lem-solving sections. Chapter 7 is more clearly focused on the design of a single class,
whereas Chapter 11 deals with relationships between classes. The coverage of data
structures has been completely reorganized. Chapter 14 covers the use of existing
data structures. The implementation of linked lists and stacks is now in Chapter 15,
and a greatly enhanced Chapter 16 covers binary search trees, red-black trees, and
trees whose nodes have more than two children. New example tables, photographs,
and exercises appear throughout the book.



A Tour of the Book
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The book can be naturally grouped into four parts, as illustrated by Figure 1. The
organization of chapters offers the same flexibility as the previous edition; dependen-
cies among the chapters are also shown in the figure.

Fundamentals
L Object-Oriented Design

BN pata Structures & Algorithms

| Applied Topics
“ Online Chapters

1. Introduction

4

2. Introduction
to Objects
and Classes

v

3. Fundamental
Data Types

!

4. Decisions

.

S. Loops

.

6. Arrays
and Array Lists

Figure 1 Chapter Dependencies
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Part A: Fundamentals (Chapters 1-6)

Chapter 1 contains a brief introduction to computer science and Java programming.
Chapter 2 shows how to manipulate objects of predefined classes, and how to build
your own simple classes from given specifications. Fundamental data types, branches,
loops, and arrays are covered in Chapters 3-6.

Part B: Object-Oriented Design (Chapters 7-11)

Chapter 7 takes up the subject of class design in a systematic fashion, and it introduces
a very simple subset of the UML notation. The discussion of polymorphism and
inheritance is split into two chapters. Chapter 8 covers interfaces and polymorphism,
whereas Chapter 9 covers inheritance. Exception handling and basic file input/out-
put are covered in Chapter 10. The exception hierarchy gives a useful example for
inheritance. Chapter 11 contains an introduction to object-oriented design, including
two significant case studies.

Part C: Data Structures and Algorithms (Chapters 12-17)

Chapters 12 through 17 contain an introduction to algorithms and data structures,
covering recursion, sorting and searching, linked lists, binary trees, and hash tables.
These topics may be outside the scope of a one-semester course, but can be covered
as desired after Chapter 6 (see Figure 1). Recursion, in Chapter 12, starts with simple
examples and progresses to meaningful applications that would be difficult to imple-
ment iteratively. Chapter 13 covers quadratic sorting algorithms as well as merge sort,
with an informal introduction to big-Oh notation. Each data structure is presented
in the context of the standard Java collections library. You will learn the essential
abstractions of the standard library (such as iterators, sets, and maps) as well as the
performance characteristics of the various collections. Chapter 17 introduces Java
generics. This chapter is suitable for advanced students who want to implement their
own generic classes and methods.

Part D: Applied Topics (Chapters 18-24)

. Chapters 18 through 24 cover Java programming techniques that definitely go

beyond a first course in Java (20-24 are on the book’s companion site). Although, as
already mentioned, a comprehensive coverage of the Java llbrary would span many
volumes, many instructors prefer that a textbook should give students additional
reference material valuable beyond their first course. Some institutions also teach a
second-semester course that covers more practical programming aspects such as data-
base and network programming, rather than the more traditional in-depth material
on data structures and algorithms. This book can be used in a two-semester course
to give students an introduction to programming fundamentals and broad coverage
of applications. Alternatively, the material in the final chapters can be useful for stu-
dent projects. The applied topics include graphical user-interface design, advanced
file handling, multithreading, and those technologies that are of particular interest to
server-side programming: networking, databases, XML, and web applications. The
Internet has made it possible to deploy many useful applications on servers, often
accessed by nothing more than a browser. This server-centric approach to application
development was in part made possible by the Java language and libraries, and today,
much of the industrial use of Java is in server-side programming.
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Appendices

Many instructors find it highly beneficial to require a consistent style for all assign-
ments. If the style guide in Appendix I conflicts with instructor sentiment or local
customs, however, it is available in electronic form so that it can be modified.

A. The Basic Latin and Latin-1 Subsets F. Tool Summary

of Unicode G. Number Systems
B. Java Operator Summary H. UML Summary
C. Java Reserved Word Summary I. Java Language Coding Guidelines
D. The Java Library J. HTML Summary

E. Java Syntax Summary

Web Resources

This book is complemented by a complete suite of online resources. Go to ww.wiley.
com/col1ege/horstmann to visit the online companion sites, which include

e “CodeCheck,” a new online service currently in development by Cay Horstmann
that students can use to check their homework assignments and to work on addi-
tional practice problems. Visit http://horstmann. com/codecheck to learn more and to
try it out.

* Source code for all example programs in the book and in online examples.
* Worked Examples that apply the problem-solving steps in the book to other

realistic examples.
e Animations of key concepts.
* Lab exercises that apply chapter concepts (with solutions for instructors only).
* Lecture presentation slides (for instructors only).
* Solutions to all review and programming exercises (for instructors only).

* A test bank that focuses on skills, not just terminology (for instructors only). This
extensive set of multiple-choice questions can be used with a word processor or
imported into a course management system.

A Walkthrough of the Learning Aids

The pedagogical elements in this book work together to focus on and reinforce key
concepts and fundamental principles of programming, with additional tips and detail
organized to support and deepen these fundamentals. For a tour of these elements,

please visit the online companion site at ww.wiley.com/horstmann and choose the
“Walkthrough of Learning Aids”.

- Ll I‘ , oY 1
Learn how to find bugs in an algorithm for counting the € “"\' arnt® “, <

Pointgrs in the book s e ot o e el m “c“\r
describe what students oMM e
will find on the Web.

Go towiley.com/go/

javacode to download

a program that dem-
onstrates variables
and assignments.
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