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PREFACE

This book was designed for use in introductory computer science or programming
classes that use the Pascal language. This edition uses standard Pascal. (There is a sep-
arate edition designed for users of Borland’s Turbo Pascal.) This book can be used for
courses as short as one quarter or as long as one academic year. It includes a thorough
introduction to problem solving and programming techniques as well as a complete
description of standard Pascal. It assumes no knowledge of computers and no mathe-
matics beyond high school algebra. Changes made since the last edition and some of
the main features of the book are described below.

Changes From the Previous Edition

This fourth edition has the same pedagogical approach as the third edition. The order-
ing of topics is basically the same as in the third edition. A course designed around the
third edition can be carried over to this edition almost without change. However, this
new edition contains additional topics that can be used to enhance a course. This new
material can be introduced immediately or phased in over several different offerings of
the same course. Two topics that receive extensive new coverage in this edition are
abstract data types and analysis of algorithms. This new edition has a greater emphasis
on abstract data types (ADTs), including a more detailed description of how ADTs can
be implemented in standard Pascal. New examples of ADTs have been added at various
places throughout the book. This edition also has new material on analysis of algorithm
including coverage of big O notation. The coverage of big O notation is designed so
that it can be introduced early, late, or even completely omitted from a course. This
new edition also contains many smaller changes designed to make the book more ac-
cessible to students and more useful for instructors. The chapters on loops and on ar-
rays have been rewritten to be more up to date. Other smaller sections throughout the
book have been rewritten. We have added more material on the UNIX operating system
as well as new material on an alternative Pascal environment known as Dr. Pascal. This
material on particular systems is confined to appendixes so that it is truly optional.

Computer Science, Not Just Programming

This textbook includes extensive coverage of Software Engineering concepts and Com-
puter Science theory. Topics covered include the software life cycle, abstract data
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types, analysis of algorithms including the big O notation, sorting and searching, pro-
gram verification and loop invariants, as well as other conceptual material. A complete
chapter on program design methodologies summarizes and elaborates on the software
development techniques emphasized throughout this book.

Early Introduction of Procedures

As with previous texts in this series, this book introduces procedures very early and
presents a complete discussion of parameters as soon as procedures are introduced.
Both value and variable parameters are introduced immediately after introducing the
notion of a procedure.

Abstract Data Types

One of the shortcomings of standard Pascal is that most standard Pascal compilers do
not have built-in facilities for defining Abstract Data Types (ADTs) in a way that uses
accepted principles of information hiding. Nonetheless, students in an introductory
Pascal-oriented class should receive some information on this modern topic. In order to
teach ADTs using standard Pascal, this book gives a detailed presentation of an easy-
to-learn style for writing ADTSs. This approach emphasizes the information hiding as-
pects of ADTs, and yet it can be used with any standard Pascal compiler. To emphasize
the information hiding features of ADTs, this book gives examples showing that a pro-
gram which uses an ADT can be written before the implementation of the ADT is writ-
ten. Since the program cannot be run without the implementation, this book also gives
careful instructions for combining an ADT and an algorithm that uses the ADT to
produce a complete standard Pascal program. ADTs and examples of ADTs are pre-
sented at several points in the book, but ADTs are not presented at the cost of cutting
out more traditional material. Our intention is that ADTs should be an integral part of
any Pascal-oriented course. However, if desired, it is possible to skip the sections on
ADTs without losing continuity of the rest of the material.

Thorough Coverage of Problem Solving Techniques

The text includes complete coverage of problem solving techniques and illustrates
these techniques with case studies showing the complete design process in detail from
problem definition to final Pascal program.

Thorough Coverage of Debugging and Programming
Techniques

Thorough coverage of debugging and programming techniques is presented throughout
the text. Boxed sections on common Pitfalls highlight important techniques in a com-
pact easy-to-find and easy-to-digest way.
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Extensive Array Coverage

In addition to extensive coverage of new topics, this book includes thorough coverage
of the older “bread and butter” issues of day-to-day programming. For example, two
full chapters are dedicated to arrays. These chapters cover one-dimensional and multi-
dimensional arrays with heavy emphasis on programming techniques such as reading
data into arrays, manipulating partially filled arrays, and designing data structures
using arrays. The array coverage is followed by a chapter with complete coverage of
records. This permits covering records immediately after arrays (or later, if that is
preferred).

Extensive Coverage of Recursion

An entire chapter is dedicated to recursion. Extensive use of figures and examples
makes this difficult topic accessible to beginners.

Analysis of Algorithms and Big O Notation

Chapter 12 includes a new section on analysis of algorithms and big O notation. The
material on big O notation is written so that it can be covered at any desired point. It
can be moved forward or delayed until a later chapter. The material on big O notation is
optional and may be completely omitted.

UNIX Appendixes

Appendixes on basic UNIX file manipulation, input/output redirection, and the vi edi-
tor are included at the end of the book. This eliminates the need for a separate UNIX
manual for those classes that use the UNIX system.

The Dr. Pascal System

This book can be used with any system that is running a version of standard Pascal. If,
however, you are still choosing a system, we have some suggestions and software that
may help you with your planning. One very nice system for an introductory course is
the Dr. Pascal system produced by the Visible Software Co. The Dr. Pascal system
provides an editor, debugger, and a standard Pascal compiler together in one integrated
environment. The Dr. Pascal system was designed specifically to be used in introduc-
tory courses. The debugger displays variable values and procedure calls in a layout that
is nice for any programmer, and is particularly clear to beginning programmers.
Dr. Pascal has a number of other nice little additions that are important for a beginning
student, such as the ability to restart a program that has failed due to incorrect input.
Versions of Dr. Pascal are available for PC, Macintosh, and VMS systems.
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Discounted and Free Pascal Interpreters

A free copy of the complete Dr. Pascal system in either a Mac or PC compatible ver-
sion is available to qualified instructors upon adoption of this text while supplies last. A
coupon that allows students to buy the complete Dr. Pascal system at a discounted price
is included at the end of this book.

A less elaborate Pascal interpreter (produced by the same company that produces
Dr. Pascal) is available free via anonymous ftp from the publishers of this book. This
interpreter can be distributed free to students so that each student who owns a home
computer can have her or his own Pascal interpreter. There are versions of this com-
mand line interpreter for both PC and Macintosh systems. Instructions for obtaining the
interpreter via anonymous ftp are included in the section of this preface entitled Sup-
plements and ftp.

Flexibility

This book has a modular organization. Each chapter covers a topic in its entirety. For
example, procedures and parameters are covered in complete detail in one chapter; all
loop statements are covered in the chapter on loops; array topics are grouped together
into two consecutive chapters. This makes rearranging the order in which chapters are
covered easier, and it increases the value of the book as a reference source. The depen-
dency chart at the front of this book shows the possible orders in which the chapters can
be covered without losing continuity.

Allows Early or Late Coverage of Text Files

The chapter on text files is divided into two parts to allow for two possibilities, either
postponing the topic entirely until later in a course or briefly introducing them early
and giving more detail later on.

Optional Advanced Topics

Most advanced topics—such as big O notation, recursion, some software engineering
topics, some numeric programming techniques, and a substantial amount of material
on data structures including records, files, and pointers—are packaged into chapters
that can be covered in almost any order. Alternatively, a subset of the chapters may be
chosen to form a shorter course. To add even more flexibility, sections with optional
topics are included throughout the book.




Supplements and FTP
The following supporting materials are available from the publisher:

INSTRUCTOR’S GUIDE

A complete chapter-by-chapter instructor’s guide is available from the publisher only in
a hard copy format. ISBN: 37462-0.

COMPUTERIZED TEST BANK

Software for automatically generating tests corresponding to each chapter is also avail-
able to instructors. ISBN: 37464-7.

HARD COPY TEST BANK

A chapter-by-chapter hard copy listing of multiple choice test questions is available to
instructors. These questions are the same as the questions used by the COMPUT-
ERIZED TEST BANK. Hard copy test bank ISBN: 37463-9.

PROGRAM CODE

All of the programs in this text are available in machine-readable form. Available via
anonymous FTP only. Directory bc/savitch/pascal/progcode.

ALGORITHMS IN ACTION

Tutorial software for the student including lessons demonstrating algorithm behavior
and programming concepts along with a collection of 21 quizzes. Available via anony-
mous FTP only. Directory: bc/savitch/pascal/algo-act.

DR. PASCAL

An integrated programming environment including an editor, debugger, and a standard
Pascal compiler published by Visible Software. A free copy of the complete Dr. Pascal
system in either a Mac or PC compatible version is available to qualified instructors
upon adoption of the book while supplies last. Contact your local Benjamin/Cummings
Sales representative for more details.

COMMAND-LINE INTERPRETERS

Command line standard Pascal interpreters are available free to both instructors and
students courtesy of the Visible Software Co. These interpreters allow students to run
programs on their home computers without purchasing a Pascal compiler. Interpreters
are available in both a Mac and PC version and may be obtained via anonymous FTP
only.
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FTP INSTRUCTIONS

Some of the above listed supplemental materials for this book are only available via
anonymous FTP from bc.aw.com in the subdirectory, ‘‘bc/savitch/pascal.” To retrieve
Supplements available via anonymous FTP, FTP to bc.aw.com as follows

ftp bc.aw.com

and then log in as “‘anonymous”. Use your e-mail address as your password. Once
logged in, change to the directory for this book by typing:

cd be/savitch/pascal

Before retrieving supplements, look at the README file to see if changes have been
made since this book went to press.

get README

will retrieve this file. Quit ftp to log off and read the file. (Although the README file
can be read online, it is courteous not to tie up the login port for reading.) Then log
back on when you are ready to download. You can also get a listing of available file
names using either the convention UNIX “Is” command, or the DOS *dir”” command.

Using anonymous FTP and then de-archiving files can get complicated. Instruc-
tions vary as to whether you are downloading Macintosh, DOS, or UNIX files. If you
are new to using anonymous FTP, it is best to consult your instructor, your local Inter-
net expert, or UNIX guru.
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