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Welcome to Starting Out with Java: From Control Structures through Data 
Structures, Second Edition. This book is intended for a traditional two-semester 

CS1/CS2 sequence of courses. The fi rst half of the book, intended for a CS1 class, teaches 
fundamental programming and problem-solving concepts using Java. The second half of the 
book, intended for a CS2 class, teaches advanced concepts and provides an introduction to 
algorithms and data structures. The book is written for students with no prior programming 
background, but experienced students will also benefi t from its depth of detail.

Control Structures First, Then Objects, Then Data Structures
The text introduces students to the fundamentals of data types, input/output, control struc-
tures, methods, and objects created from standard library classes. First, students learn to 
write their own classes, and develop simple GUI applications. Next, students learn to use 
arrays. Then, a series of more advanced topics are presented, including inheritance, poly-
morphism, recursion, searching, sorting, algorithm analysis, and generics. Finally, students 
are introduced to the world of data structures, beginning with an overview of the Java 
Collections Framework (JCF), and continuing through a series of chapters in which students 
learn to develop their own data structures, including array-based lists, linked lists, stacks, 
queues, priority queues, binary trees, and AVL trees. Students are shown how to implement 
data structures either with or without generics, which gives instructors a great deal of fl ex-
ibility in presenting the material.

From early in the book, applications are documented with javadoc comments. As students 
progress through the text, new javadoc tags are covered and demonstrated.

As with all the books in the Starting Out With series, the hallmark of the text is its clear, friendly, 
and easy-to-understand writing. In addition, it is rich in concise, practical example programs.

Changes in This Edition
This book’s pedagogy, organization, and clear writing style remain the same as in the previ-
ous edition. Many improvements have been made, which are summarized here:

• Improved Organization in Chapter 3 The section covering the if/else if statement 
has been simplified and now appears immediately following the section on nested if 
statements. These sections have been rewritten to highlight the similarities between an 
if/else if statement and a nested if statement.
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• New In the Spotlight Sections Many of the chapters have new sections titled In the 
Spotlight. Each of these provides a programming problem and a detailed, step-by-step 
analysis showing the student how to solve it.

• Online VideoNotes An extensive series of online videos has been developed to accom-
pany this text. Throughout the book, VideoNote icons alert the student to videos cover-
ing specific topics. Additionally, one Programming Challenge at the end of each chapter 
now has an accompanying VideoNote explaining how to develop the problem’s solution. 
The videos are available at www.pearsonhighered.com/gaddis.

• Additional Programming Problems Additional Programming Challenge problems 
have been added to many of the chapters. Several of these are simple games that will 
challenge and motivate students.

Organization of the Text 
The text teaches Java step by step. Each chapter covers a major set of topics and builds 
knowledge as students progress through the book. Although the chapters can be easily 
taught in their existing sequence, there is some fl exibility. Figure P-1 shows chapter depen-
dencies. Each box represents a chapter or a group of chapters. A solid-line arrow points 
from a chapter to the chapter that must be previously covered. A dotted-line arrow indicates 
that only a section or minor portion of the chapter depends on another chapter. 

Brief Overview of Each Chapter
Chapter 1: Introduction to Computers and Java. This chapter provides an 
introduction to the fi eld of computer science, and covers the fundamentals of hardware, 
software, and programming languages. The elements of a program, such as key words, 
variables, operators, and punctuation are discussed by examining a simple program. An 
overview of entering source code, compiling, and executing a program is presented. A 
brief history of Java is also given. 

Chapter 2: Java Fundamentals. This chapter gets students started in Java by introduc-
ing data types, identifi ers, variable declarations, constants, comments, program output, 
and simple arithmetic operations. The conventions of programming style are also intro-
duced. Students learn to read console input with the Scanner class and with dialog boxes 
using JOptionPane.

Chapter 3: Decision Structures. In this chapter students explore relational operators 
and relational expressions, and are shown how to control the fl ow of a program with the 
if, if-else, and if-else-if statements. Nested if statements, logical operators, the 
conditional operator, and the switch statement are also covered. The chapter discusses 
how to compare String objects with the equals, compareTo, equalsIgnoreCase, and 
compareToIgnoreCase methods. Formatting numeric output with the DecimalFormat 
class is covered, and the System.out.printf method is introduced. 

Chapter 4: Loops and Files. This chapter covers Java’s repetition control structures. The 
while loop, do-while loop, and for loop are taught, along with common uses for these 
devices. Counters, accumulators, running totals, sentinels, and other application-related top-
ics are discussed. Simple fi le operations for reading and writing text fi les are included.
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Figure P-1 Chapter Dependencies
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Chapter 5: Methods. In this chapter students learn how to write void methods, value-
returning methods, and methods that do and do not accept arguments. The concept of 
functional decomposition is discussed. 

Chapter 6: A First Look at Classes. This chapter introduces students to design-
ing classes for the purpose of instantiating objects. Students learn about class fi elds and 
methods, and UML diagrams are introduced as a design tool. Then constructors and 
overloading are discussed. A BankAccount class is presented as a case study, and a section 
on object-oriented design is included. This section leads the students through the process 
of identifying classes and their responsibilities within a problem domain. There is also a 
section that briefl y explains packages and the import statement. 

Chapter 7: A First Look at GUI Applications. This chapter presents the basics of 
developing GUI applications with Swing. Fundamental Swing components and the basic 
concepts of event-driven programming are covered. 

Chapter 8: Arrays and the ArrayList Class. In this chapter students learn to create 
and work with single and multi-dimensional arrays. Numerous array-processing tech-
niques are demonstrated, such as summing the elements in an array, fi nding the highest 
and lowest values, and sequentially searching an array are also discussed. Other topics, 
including ragged arrays and variable-length arguments (varargs) are also discussed. The 
ArrayList class is introduced and Java’s generic types are briefl y discussed and demon-
strated. 

Chapter 9: A Second Look at Classes and Objects. This chapter shows students 
how to write classes with added capabilities. Static methods and fi elds, interaction 
between objects, passing objects as arguments, and returning objects from methods are 
discussed. Aggregation and the “has a” relationship is covered, as well as enumerated 
types. A section on object-oriented design shows how to use CRC cards to determine the 
collaborations among classes. 

Chapter 10: Text Processing and More about Wrapper Classes. This chapter 
discusses the numeric and Character wrapper classes. Methods for converting num-
bers to strings, testing the case of characters, and converting the case of characters are 
covered. Autoboxing and unboxing are also discussed. More String class methods are 
covered, including using the split method to tokenize strings. The chapter also covers the 
StringBuffer and StringTokenizer classes. 

Chapter 11: Inheritance. The study of classes continues in this chapter with the 
subjects of inheritance and polymorphism. The topics covered include superclasses, 
subclasses, how constructors work in inheritance, method overriding, polymorphism and 
dynamic binding, protected and package access, class hierarchies, abstract classes, abstract 
methods, and interfaces. 

Chapter 12: Exceptions and More about Stream I/O. In this chapter students learn 
to develop enhanced error trapping techniques using exceptions. Handling exceptions is cov-
ered, as well as developing and throwing custom exceptions. The chapter discusses advanced 
techniques for working with sequential access, random access, text, and binary fi les. 

Chapter 13: Advanced GUI Applications. This chapter continues the study of GUI 
application development. More advanced components, menu systems, and look-and-feel 
are covered.
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Chapter 14: Applets and More. In this chapter students apply their knowledge of 
GUI development to the creation of applets. In addition to using Swing applet classes, 
AWT classes are discussed for portability. Drawing simple graphical shapes is discussed.

Chapter 15: Recursion. This chapter presents recursion as a problem-solving tech-
nique. Numerous examples of recursive methods are demonstrated.

Chapter 16: Sorting, Searching, and Algorithm Analysis. In this chapter stu-
dents learn the basics of sorting arrays and searching for data stored in them. The chapter 
covers the bubble sort, selection sort, insertion sort, Quicksort, sequential search, and 
binary search algorithms. A section on algorithm analysis is also provided, which covers 
basic steps, complexity, and Big O notation.

Chapter 17: Generics. This chapter shows students how to write generic classes and 
methods. Topics include erasure, passing instances of a generic class as arguments to a 
method, constraining type parameters, generics and inheritance, and generics and inter-
faces. Restrictions on the use of generic types are also discussed.

Chapter 18: Collections. This chapter introduces students to the Java Collections 
Framework (JCF). Lists, sets, maps, and the Collections class are discussed.

Chapter 19: Array-Based Lists. In this chapter students learn to write a resizable 
array-based list. First, students study a list that holds String objects, and then learn how 
generics can be used to create a list for holding objects of any type. Students also learn 
how to write an iterator for their own list classes.

Chapter 20: Linked Lists. This chapter introduces concepts and techniques for writing 
a linked list class. Basic linked list operations, such as adding, inserting, removing, and 
traversing, are covered. Doubly-linked lists, circularly-linked lists, and using recursion 
with linked lists are discussed.

Chapter 21: Stacks and Queues. In this chapter students learn about the operations 
of stacks and queues, and how to write array-based and linked list-based stack and queue 
classes. 

Chapter 22: Binary Trees, AVL Trees, and Priority Queues. This chapter covers 
various aspects of binary trees and binary tree operations. The specifi c binary tree imple-
mentations covered are binary search trees, AVL trees, and priority queues.

Features of the Text

Concept Statements. Each major section of the text starts with a concept statement 
that concisely summarizes the focus of the section.

Example Programs. The text has an abundant number of complete and partial exam-
ple programs, each designed to highlight the current topic. In most cases the programs 
are practical, real-world examples.

Program Output. Each example program is followed by a sample of its output, which 
shows students how the program functions.
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Checkpoints. Checkpoints, highlighted by the checkmark icon, appear at intervals 
throughout each chapter. They are designed to check students’ knowledge soon after 
learning a new topic.

NOTE: Notes appear at several places throughout the text. They are short explana-
tions of interesting or often misunderstood points relevant to the topic at hand.

TIP: Tips advise the student on the best techniques for approaching different pro-
gramming problems and appear regularly throughout the text.

WARNING! Warnings caution students about certain Java features, programming 
techniques, or practices that can lead to malfunctioning programs or lost data. 

In the Spotlight. Many of the chapters provide an In the Spotlight section that pres-
ents a programming problem, along with detailed, step-by-step analysis showing the 
student how to solve it.

VideoNotes. A series of online videos, developed specifi cally for this book, are available for 
viewing at www.pearsonhighered.com/gaddis. Icons appear throughout the text, alerting 
the student to videos about specifi c topics.

Case Studies. Case studies that simulate real-world business applications are introduced 
throughout the text and are available for download from the Gaddis resource page at www.
pearsonhighered.com/gaddis.

Common Errors to Avoid. Most chapters provide a list of common errors and expla-
nations of how to avoid them.

Review Questions and Exercises. Each chapter presents a thorough and diverse set 
of review questions and exercises. They include Multiple Choice and True/False, Find the 
Error, Algorithm Workbench, and Short Answer.

Programming Challenges. Each chapter offers a pool of programming challenges 
designed to solidify students’ knowledge of topics at hand. In most cases the assignments 
present real-world problems to be solved. 

Supplements

Student Resources

Many student resources are available for this book from the publisher. The following items 
are available on the Gaddis Series resource page at www.pearsonhighered.com/gaddis:

• The source code for each example program in the book
• Access to the book’s companion VideoNotes
• Appendixes A–K (listed in the Contents)
• A collection of seven valuable Case Studies (listed in the Contents)
• Links to download the Java™ Edition Development Kit
• Links to download numerous programming environments, including jGRASP™, 

Eclipse™, TextPad™, NetBeans™, JCreator, and DrJava
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Instructor Resources

The following supplements are available to qualifi ed instructors:

• Answers to all of the Review Questions
• Solutions for the Programming Challenges
• PowerPoint presentation slides for each chapter
• Computerized test banks

Integrated Development Environment Resource Kits

Professors who adopt this text can order it for studetns with a kit containing seven popular 
Java IDEs (the most recent JDK from Oracle, Eclipse, NetBeans, jGRASP, DrJava, BlueJ, 
and TextPad) and access to a website containing written and video tutorials for getting 
started in each IDE. For ordering information, please contact your campus Pearson Educa-
tion representative or visit www.pearsonhighered.com.

myCodeMate—Your Own Teaching Assistant
Is Just a Click Away        

Pearson’s MyCodeMate is a book-specifi c Web resource that provides tutorial help and eval-
uation of student programs. Selected Programming Challenges throughout the book have 
been integrated into MyCodeMate (indicated by the MyCodeMate icon). Using this tool, 
students are able to write and compile programs from any computer with Internet access, 
and receive guidance and feedback on how to proceed and on how to address compiler 
error messages. Instructors can track each student’s progress on Programming Challenges 
from the text or can develop projects of their own. A complimentary subscription to MyCo-
deMate is included when an access code is ordered packaged with a new copy of this text. 
Subscriptions can also be purchased online. For more information about MyCodeMate, 
visit www.mycodemate.com, or contact your campus Pearson representative.

Visit the Pearson Instructor Resource Center (www.pearsonhighered.com/gaddis) or send 
an e-mail to ccomputing@pearson.com for information on how to access these resources.
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