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Concise Prelude to Programming: Concepts & Design provides a language-inde-
pendent introduction to programming concepts that helps students learn
the following:

= General programming topics, such as data types, control structures,
arrays, files, and subprograms

s Structured programming principles, such as top-down modular
design and proper program documentation and style

= Basic tools and algorithms, such as data validation, defensive pro-

gramming, sums and averages computation, and list searching and
sorting

No prior computer or programming experience or any special knowledge of
mathematics, finance, or other discipline is necessary.

Changes to the Third Edition

The third edition of Concise Prelude to Programming: Concepts & Design has
undergone a thorough revision and expansion to give you an improved tool
for teaching and learning programming concepts. No chapter went
untouched. The major changes include the following:

s A new lively presentation—in writing style and text design—to make
the book accessible to readers at different levels

s Line-by-line explanations of most pseudocode examples to help stu-
dents analyze and design the logic and structure needed to solve
programming problems

s Additional examples that are both practical and non-mathematical
in nature in each chapter
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» What and Why features that give students the opportunity to think
above and beyond the material in the examples and encourage dis-
cussion and student interaction

= Examples of real code in C++ and Visual Basic that show students
how pseudocode translates into real world programming

= An expanded Chapter 3 (selection structures) and Chapter 4 (repe-
tition structures) with many more detailed examples

A chapter presentation in which arrays are covered before data files;
but the material has been written with the option for readers to
cover the topics in reverse order

= Fully implementable C++ and Visual Basic code from the Focus on
Problem Solving sections

= Retooled objectives to encourage active learning and to align better
with Self Checks at the end of each section

= An additional section in Chapter 2 on external documentation

» An appendix of Study Skills guidelines

A second color to show variables in code examples

A Glossary of key terms

Organization of the Text

The text is organized to allow ample flexibility in the coverage of topics, as
outlined in the Chapter Dependency section. Chapter O provides an
overview of general computer concepts. Chapters 1 and 2 discuss impor-
tant issues related to programming and program design, including the
steps involved in the program development cycle and structured program-
ming. Chapters 3 and 4 delve into the details of the basic programming
control structures: sequence, selection (decisions), and repetition (loops).
Chapter 5 focuses on how to use one- and two-dimensional arrays. Chapter
6 explains how to use data files for data manipulation and input.

Chapter Dependency

Chapter 0 may be skipped or assigned as background reading before start-
ing Chapter 1. Chapters 1 through 4 should be covered before the follow-
ing chapters, but Chapters 3 and 4 are independent of one another and may
be taught in either order. Chapters 5 and 6 may also be covered in either
order. Figure P1 is a flowchart showing the interdependence of the chapters.
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Features of the Text

In the Everyday World

Preface

Each chapter after Chapter O begins with a discussion of how the material
in the chapter relates to familiar things, such as “Decisions in the Everyday
World.” This material provides an introduction to the chapter, using an
ordinary and easily understood topic, and establishes a foundation upon

which to present programming concepts.

Making It Work

Making It Work features provide information about how to implement con-
cepts in an actual high-level language such as C++ or Visual Basic. These




vi

Preface

boxed features appear throughout the text and are self-contained and
optional.

What and Why

Often we conclude an example with a short discussion about what would
happen if the program were run, or what would happen if something were
changed in the program. These What and Why features help students
deepen their understanding of how programs run and they are useful in
initiating classroom discussion.

Style Pointers

The concepts of programming style and documentation are introduced in
Chapter 2 and emphasized throughout. Style Pointers appear in the text to
illustrate when these ideas are discussed.

Focus on Problem Solving

Focus on Problem Solving features present a programming problem, ana-
lyze it, design a program to solve it, discuss appropriate coding considera-
tions, and indicate how the program could be tested. In the process, the
student not only sees a review of the chapter material, but also works
through a programming problem of significant difficulty. Complete imple-
mentations of the code from many Focus on Problem Solving sections are
available in C++ and Visual Basic on the student support Web site at
http://www.aw.com/cssupport.

Exercises

The text contains the following diverse selection of exercises:

» Self Checks at the end of each section include several questions that
test the student’s understanding of the material covered in that sec-
tion (answers are provided on the student support Web site).

= Review Questions at the end of each chapter include questions of
various types that provide further review of the material covered in
the chapter (answers to the odd-numbered questions are provided
on the student support Web site; answers to the even-numbered
questions are provided on the instructor support Web site).

= Programming Problems at the end of each chapter require the stu-
dent to design programs that use material learned in that chapter
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and certain previous chapters (solutions to some Programming
Problems are provided on the student support Web site; solutions to
most of the Programming Problems are provided on the instructor
support Web site).

Study Skills Guidelines Appendix

Nine sets of guidelines to improve student study skills are provided in an
appendix. Each set of guidelines has a specific theme; for example, Getting
the Most Out of Class, Writing Programs, and Using the Textbook.

Supplements
Student Support Web Site

A variety of supplemental materials is available with the text. The following
resources are available for all students at http://www.aw.com/cssupport:

» Answers to Self Checks

= Answers to odd-numbered Review Questions

» C++ and Visual Basic implementations for Focus on Problem Solving
sections

Instructor’s Supplements

The following supplements are available to qualified instructors from
Addison-Wesley's Instructor's Resource Center. Please visit

http://www.aw.com/irc or contact your campus Addison-Wesley represen-
tative to register.

Student support materials
Answers to even-numbered Review Questions

Solutions to most Programming Problems
Testbank
PowerPoint slides

Acknowledgments

Just as there is no one right way to teach programming, there is no one
right way to write a textbook about programming. In creating this book we
were fortunate to have the following experienced instructors offer varied

vii



viii Preface

points of view and numerous helpful suggestions. For the third edition, we
thank the following people for taking the time to work with us:

William Bowers

The Pennsylvania State University, Berks

Xiomara Casado

Manatee Community College

Diane Cassidy
University of North Carolina, Charlotte

Lall Comar
Florida Community College, Jacksonville

Nicholas Duchon
University of Maryland, University College

James Fuller
Treasure Valley Community College

Patrick Hogan
Cape Fear Community College

Michael Kelly
Community College of Rhode Island

Robert Molnar
Indiana University, Purdue

David Morgan
Santa Monica College

Judy Scholl
Austin Community College

Joe Sherrill
Martin Community College

Melinda White
Seminole Community College

Julie Wright
Baker College

Over the years, many more people have been involved in the development
of this text. They include the following: Colin Archibald, Heather K. Bloom,
David W. Boyd, Ashraful Chowdhury, Ramona Coveny, Linda Denney,
Elizabeth Dickson, Kathie Doole, Judy Dunn, Daniel L. Edwards, Jaime



Preface

Espinosa, Terry Felke-Morris, Terry Foty, Tom Friday, Susan Fulton, Carol
Grimm, Bill Hammerschlag, John Humphrey, Chung Lee, Mike Matuszek,
John W. Miller, Michael Passalacqua, Diane Perreault, Carol M. Peterson,
Betty Reiter, Patty Santoianni, Philip Soward, Catherine D. Stoughton,
Daniel R. Terrian, Peggy Watkins, and Marilyn Wildman.

The In the Everyday World essays, which provide a unique feature of this
book, were envisioned and drafted by Bill Hammerschlag of Brookhaven
College for the second edition, and remain in this edition.

The implementations of the code from the Focus on Problem Solving sec-
tions were created by Anton Drake from the University of Florida.

We want to extend a special thank you to Michael Hirsch, Executive Editor,
who brought us together on this project and then consistently guided and
encouraged us throughout, and Lindsey Triebel, Assistant Editor, who
answered all our questions and provided support at every stage of the
process. We are also indebted to the entire book team at Addison-Wesley,
including Michelle Brown, Sarah Milmore, Marilyn Lloyd, Joyce Wells,
Gillian Hall, Kathy Cantwell, Holly McLean-Aldis, and Jack Lewis.
—Stewart Venit and
Elizabeth Drake

I would like to thank my wife, Corinne, and my daughter, Tamara, for their
patience and understanding; they never complained about the countless
hours I spent seemingly glued to the computer keyboard while creating this
book.

—Stewart Venit

I want to thank my coauthor, Stewart Venit. It was a pleasure to work with
him and [ am grateful for his advice, expertise, and feedback. Gillian Hall
and Kathy Cantwell were especially patient with me and I am indebted to
them for their gracious assistance. I also want to thank Anton and my col-
league at Santa Fe Community College, Nancy McCurdy who were invalu-
able research assistants. And above all, I want to thank Severia, Anton,
Frank, Justito, and Jacob, just for being my family. Their continuous
encouragement and support have made it possible for me to do what I've
always wanted to do—write.

—Elizabeth Drake



Contents  xiii

0
1
2
3
4
5
6

Introduction 1

An Introduction to Programming 27
Developing a Program 69

Selection Structures: Making Decisions
Repetition Structures: Looping 177
Arrays: Lists and Tables 239
Sequential Data Files 301

Study Skills 341
Glossary 351
Index 365

123




\. Contents

0 Introduction 1

0.1 Computers Everywhere 1

0.2 A Brief History of Computers 2
What Is a Computer? 2
Early Computers 2
Personal Computers 5
Today’s Computers 6
The Internet 7
0.3 Computer Basics 9
The Central Processing Unit 10
Internal Memory 11
Mass Storage Devices 12
Input Devices 14
Output Devices 14

0.4 Software and Programming Languages 16
Types of Software 16
Types of Programming Languages 18

Chapter Review and Exercises 21

1 An Introduction to Programming 27

In the Everyday World: You Are Already a Programmer! 28
1.1 What Is Programming? 28

A General Problem-Solving Strategy 29

Creating Computer Programs: The Program Development Cycle 31
1.2 Basic Programming Concepts 32

A Simple Program 32

The Price Conversion Program 33
Data Input 35

The Input and Write Statements 36

xiii



xiv

Contents

1.3

1.4

Use Input Prompts 37

Other Forms of input 37

Program Variables and Constants 37

Variables Names 39

Variable Names Should Be Meaningful! 39

What's Really Going On with Variables in the Computer? 40

Data Processing and Output 41

Processing Data 41

The Set Statement 42

Assigning and Reassigning Values to Variables 42
Operations on Data 43

Hierarchy of Operations 44

Data Qutput 46

The Write Statement Revisited 47

Annotate Your Output 48

Types of Data 50

Numeric Data 51

Integers 51

Dividing Integers 52

Real Numbers 52

The Declare Statement 53

The Last Word on Price Conversion 54
Scientific and Exponential Notation 55
Character String Data 57

The Character Data Type 58
Operating on Strings 58

Chapter Review and Exercises 61

2 Developing a Program 69

In the Everyday World: Planning to Program? You Need a Plan

2.1

2.2

The Program Development Cycle 71
The Process of Developing a Program 71
Analyze the Problem 71

Design the Program 72

Code the Program 73

Test the Program 74

Additional Steps in the Cycle 76
Program Design 80

Modular Programming 80

Using Modules and Submodules 81
Benefits of Modular Programming 81
Provide a Welcome Message at the Beginning of Your Program

86

70



Contents

2.3 Coding, Documenting, and Testing a Program 90.
Coding and Documenting a Program 90
How Can a Computer Know What to Ignore? 91
External Documentation 93
Types of Errors 94

2.4 Commercial Programs: Testing and Documenting 95
The Testing Phase Revisited 96
External Documentation 97
The User's Guide 97
The Program Maintenance Manual 98
Design Documentation 98
Trade Study Documentation 99

2.5 Structured Programming 100
Flowcharts 100
Control Structures 101
The Sequential Structure 101
Loop or Repetition Structures 103
Decision or Selection Structures 103

2.6 An Introduction to OOP and GUIs 106
GUls and Event-Driven Programming 106
Object-Oriented Programming 110
Object-Oriented Programming Design 112
Everyone Needs Structured Programming 114

Chapter Review and Exercises s

Selection Structures: Making Decisions 123

In the Everyday World: Decisions, decisions, decisions . . . 124
3.1 An Introduction to Selection Structures 125
Types of Selection Structures 125
Single- and Dual-Alternative Structures 127
Single-Alternative Structure: The If-Then Structure 127
Dual-Alternative Structure: The If-Then-Else Structure 129
3.2 Relational and Logical Operators 133
Relational Operators 133
A Little More Explanation about Relational Operators 134
Logical Operators 137
Truth Tables for the OR, AND, and NOT Operators 138
Compounding the Compound Condition Issue 140
Hierarchy of Operations 143

3.3 Selecting from Several Alternatives 146
Using If Structures 147
The Action of a Case Statement 150

Xv



xvi Contents

3.4 Applications of Selection Structures 154
Defensive Programming 154
Menu-Driven Programs 158

3.5 Focus on Problem Solving:
A New Car Price Calculator 161
Problem Statement 161
Problem Analysis 162
Program Design 162
Program Code 166
Program Test 166

Chapter Review and Exercises 167

4 Repetition Structures: Looping 177

In the Everyday World: Loops 178

4.1 An Introduction to Repetition Structures: Computers
Never Get Bored! 179
A Simple Example of a Loop 179
Beware of the Infinite Loop! 181
Relational and Logical Operators 183
Pre-Test and Post-Test Loops 184

4.2 Counter-Controlled Loops 189
Constructing a Counter-Controlled Loop 190 .
Summing: How a Computer Adds 190
Counting Up, Down, and Every Way 193
Built-In Counter-Controlled Loops 193
The Careful Bean Counter 197

4.3 Applications of Repetition Structures 202
Using Sentinel-Controlled Loops to Input Data 202
Data Validation 204

4.4 Nested Loops 215
Nested For Loops 215
Nesting Other Kinds of Loops 218
Nesting Loops and Selection Structures 220

4.5 Focus on Problem Solving:
A Cost, Revenue, and Profit Problem 223
Problem Statement 223
Problem Analysis 224
Program Design 226
Program Code 229
Program Test 230

Chapter Review and Exercises 232



Contents

5 Arrays: Lists and Tables 239

In the Everyday World: Arrays 240

5.1 One-Dimensional Arrays 241
Array Basics 241
Declaring Arrays 242
Parallel Arrays 248
Some Advantages of Using Arrays 252

5.2 Searching and Sorting Arrays 256
The Serial Search Technique 256
The Bubble Sort Technique 261
Other Sorts of Sorting 271

5.3 Other Uses of Arrays 272
Strings As Arrays of Characters 272
Declaring an Array As a Data Type 272
String Length versus Array Size 274

5.4 Two-Dimensional Arrays 277
An introduction to Two-Dimensional Arrays 277
Declaring Two-Dimensional Arrays 278
Using Two-Dimensional Arrays 279

5.5 Focus on Problem Solving:
An Invoice Preparation Program 284
Problem Statement 284
Problem Analysis 285
Program Design 285
Program Code 290
Program Test 291

Chapter Review and Exercises 292

6 Sequential Data Files 301

In the Everyday World: Data Files 302
6.1 An Introduction to Data Files 303
File Basics 303
Creating and Reading Sequential Files 306
6.2 Modifying a Sequential File 312
Deleting Records 314
Modifying Records 316
Inserting Records 317
Using Arrays in File Maintenance 320

6.3 Merging Sequential Files 322



xviii Contents

6.4 Focus on Problem Solving:

Control Break Processing 326
Problem Statement 326

Problem Analysis 327

Program Design 328

Program Code 331

Program Test 332

Chapter Review and Exercises 333

Study Skills 341
Glossary 351
Index 365



