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Preface

This textbook was written with both students and instructors in mind. It attempts to
provide all the material needed for a course having the following objectives:

1. To teach the student how to program, that is, to teach the theory and practice of
structured programming and the standard techniques generally employed in pro-
gramming

To teach the student how to use the IBM/PC

To teach the student how to use the PC-DOS operating system

To teach the student the syntax of the Pascal language

To teach the student how to use the Turbo Pascal system for developing programs
in Pascal

e W

To help meet all five goals in one course—an ambitious undertaking—this text
contains a systematic and comprehensive explanation of structured programming and
a thorough discussion of PC-DOS and the Turbo Pascal integrated development envi-
ronment (IDE), as well as a complete presentation of Pascal syntax.

Organization

To obtain the maximum benefit from this textbook, it is important to understand how
it is organized and to appreciate the philosophy behind that organization. A brief sum-
mary is given here; more information is provided in the instructor’s manual.

The book has two parts: Part [ is a thorough introduction to programming in
general and structured programming in particular; Part II presents the syntax of Pascal.
It is critically important to understand how Parts I and II are related to each other:

Parts I and II are not intended to be taught
in succession, but rather simultaneously.

Part I is organized around the phases of program development. The philosophy
of structured programming is developed as each phase is explained. This part of the
book emphasizes primarily the “how” of programming—something essentially lan-
guage-independent.
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Despite the distinct emphases of the two parts, the philosophy and programming
techniques discussed in Part I are illustrated with a specific language to enhance the
book’s usefulness. Thus, Part I includes example Pascal code with a few brief com-
ments on syntax. The instructor can amplify these comments or assign the appropriate
sections of Part II for more details. This organization not only gives the student a clear,
systematic development of the principles of structured programming, it also allows
the instructor a significant degree of freedom to introduce topics of syntax and assign
programming projects as he desires. Therefore, the following recommendation is made:

Part I should be taught sequentially; its
twelve chapters represent the entire course.

Part II is organized around the main features of the Pascal language. It begins
with two rather detailed chapters, one discussing PC-DOS and the other the Turbo
Pascal IDE. The remainder of Part II is a comprehensive presentation of Pascal syntax
written in the form of an expanded manual. This part is organized around Pascal syn-
tax in much the same way as the Pascal User Manual and Report by Jensen and Wirth.
Using this textbook, therefore, will help the student gain facility in using manuals—a
significant skill in data processing. Part 1I is an “expanded”” manual, however, in that
detailed explanation is provided, along with many examples.

Major Features

Style and format.

This book is not intended for the shelf of the local computer store. It is not a self-
study guide; it is a textbook. As such, it demands effort on the part of the student, and
it assumes an instructor.

While effort has been made to achieve clarity of exposition, students are encour-
aged to use dictionaries for the nontechnical words that may be new to them. I have
long decried the slow erosion of proficiency in language use and grammar. To write a
text that uses no words outside the present vocabulary of the students who use it and
that contains no complex or compound sentences is a disservice to them. A student’s
task is to learn new things. A true education is one in which the student’s ability to
use language grows with progress in his chosen field.

Required background and mathematical level.

A general knowledge of computer terminology is helpful, but no specific programming
experience is assumed. The level of the text is suitable for a beginning programming
class in college. The mathematical background assumes only algebra and a rudimen-
tary knowledge of trigonometry.

This book takes a generic approach to applications; it is neither engineering ori-
ented nor business oriented. None of the relatively simple examples and programming
assignments represent technical aspects of any field. Rather, they include elementary
topics useful in both scientific and business programming.

Avoidance of “case studies.”

Because extended “case studies” of long programs do not represent the best way to
illustrate either programming principles or points of syntax, the illustrations in this
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book are short and simple. The techniques represented can, however, be incorporated
into longer programming assignments that the students themselves write.

For instructors who like to present case studies in their lectures, the instructor’s
manual includes solutions to all the programming assignments in Appendix B. Some
of the more lengthy programs can be reproduced and distributed to the students.

Exercises, problems, and programming assignments.

At the end of each section of each chapter, there is a set of simple review questions.
These are not “thought questions” or research projects. They simply break the monot-
ony of reading and give students the opportunity to check their comprehension of the
previous section before proceeding. They direct students to the important points in
that section.

Most chapters also conclude with a set of problems. In Part II, these include
many short programs that require the student to find an error or determine the output.

The end-of-chapter problems also include many programming assignments in
which students apply what they have learned in the chapter. The resulting programs
vary in length. Although detailed specifications and formatting requirements are not
given for these assignments, Appendix B does contain a number of thoroughly de-
scribed programming assignments from which the instructor can choose. These pro-
grams also vary in length. To aid the instructor in choosing appropriate assignments,
each project begins with a statement of purpose that summarizes the syntactical re-
quirements. Detailed specifications for each program are then provided, often with
extended discussions of how the student might write the program.

Additional features.

0 Each chapter begins with an outline of the chapter sections.

0 Many chapters, especially in Part I, conclude with a list of suggested outside read-
ings. These readings may include books that give a more detailed discussion of par-
ticular topics covered in the chapter, or they may include important articles in the
history of structured programming. Instructors are encouraged to assign these read-
ings.

07 Proper technical terminology is emphasized throughout. In Part II, dealing with Pas-
cal syntax, standard Pascal terminology is defined and regularly used in describing
the language. The more important definitions are set off for easy reference. They
have not simply been copied from the ANSI or OSI standards but have been care-
fully tailored to the overall development presented in this book.

Contents

Part I deals with programming in general and specific programming procedures and
techniques. It is the heart of this book, and it explains the philosophy now known as
structured programming.

Chapter 1 contains a general introduction to structured programming: its history,
rationale, definition, and advantages. Some rather interesting stories and accounts are
related in this chapter. It should build interest in the subject. Chapter 2 introduces an
important feature of this book—six specific steps that guide students through the en-
tire process of structured programming. Chapters 3 through 12 explain and amplify
each of the six steps in this “programming sequence.”
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Chapter 3 is devoted to the concept of problem solving in general and top-down
analysis in particular without any direct use of programs. The hierarchy chart is also
introduced as a means of summarizing the result of a top-down analysis and as a guide
to the organization of a program implementing the solution.

Chapter 4 explains modular structure for programs and how to implement it
using Pascal procedures. Both flowcharts and pseudocode are discussed in chapter 5;
the instructor can choose whichever technique he prefers. Chapter 6, in turn, intro-
duces the fundamental control structures used in writing structured code, while chap-
ter 7 discusses how to “build” a structured module using the control structures.

Chapters 8 through 10 explain some of the standard programming “tricks of the
trade,” such as how to use counters, accumulators, switches, sentinel values, nesting,
and complex decisions; how to write menu-driven programs; how to check input data;
how to use headers and perform pagination; and how to sort and search arrays. Chap-
ter 11 introduces students to file processing in Pascal. Finally, chapter 12 discusses
how to debug, test, and document a program.

In Part II, Chapter 13 contains a thorough introduction to IBM PC-DOS, while
chapter 14 explains the Turbo Pascal IDE. Chapter 15 provides a general introduction
to the Pascal language, and chapter 16 discusses operators, functions, expressions, and
data types. Chapter 17 explains simple monitor screen I/O, and chapter 18 presents
the syntax for all of the statements available in Pascal. Chapters 19 and 20 explain the
syntax of functions and procedures. Chapter 21 covers user-defined scalar and sub-
range data types, while chapters 22 through 26 discuss Pascal’s structured data types.
Chapter 27 consists of a brief introduction to pointers and dynamic storage allocation,
together with a discussion of linked lists.

Appendix A contains four preliminary laboratory exercises that can be used dur-
ing the early weeks of class. They contain step-by-step directions that introduce stu-
dents to the operation of the IBM/PC, PC-DOS, and the Turbo Pascal IDE, with empha-
sis on using the editor. The last exercise includes a simple but complete Pascal
program to type and run. Appendix B contains detailed specifications for 18 program-
ming assignments. Appendix C contains an introduction to every feature of the Turbo
Pascal integrated debugger.
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