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PREFACE

A C LANGUAGE
PERSPECTIVE

FEATURES OF
THE BOOK

This text has two primary objectives. First, to teach the student
the basic principles of programming as outlined in the ACM
curriculum for a CS1 class. Second, to teach the basic con-
structs of the C Language. While accomplishing both of these
objectives, this text also puts them in the context of good soft-
ware engineering concepts that we have developed through
over thirty years of experience in industry and academia.

While C is a complex and professional language, our experi-
ence of using an early version of this book in the classroom
has shown that beginning students can easily understand it.
We believe that if the language is put into a perspective that al-
lows the student to understand its design it is not difficult.

There are two aspects of C that separate it from most
other languages: expressions and pointers. The concept of
expressions, as used in C, is unique. This is one of the rea-
sons that we felt this book had to be built for C from the
ground up, not based on a book that used Pascal. The first
half of this text, therefore, builds a firm understanding of
expressions, introducing pointers only to the extent neces-
sary to cover pass-by-reference and arrays. Our experienc-
es have shown that with a firm grasp of the expression
concept, much of the mystery of C disappears.

Beginning slowly with Chapter 9, we develop the concept
of pointers ending with a simple introduction to linked lists.
While not all courses will have time to cover linked lists,
those that do will give the students a head start into data
structures. Good students will also find that they can study
the linked lists material as a preview to data structures during
their term break. The last chapter of the text covers C con-
structs that are generally beyond the scope of a CS1 class.
This material is included to provide the students with refer-
ences to these subjects that will be useful when they take oth-
er courses that require the complete C Language.

There are several features of this book that not only make
it unique, but make it easier for beginning students to un-
derstand.



Preface

Structure and Style

Principle Before
Practice

Visual Approach

Examples

Coding Techniques

Software Engineering

One of our basic tenets is that good habits are formed early. The corollary to this tenet
is that bad habits are hard to break. Therefore, we consistently emphasize the principles
of structured programming and software engineering. Every complete program in the
book uses a consistent style. As programs are analyzed, style and standards are further
explained. We are not saying that there aren't other good styles, but our experience has
shown that if students are exposed to a good style and implement it, they will be better
able to adapt to other good styles. On the other hand, unlearning sloppy short-cut habits
is very difficult.

Whenever possible, we develop the principle of a subject before we introduce the lan-
guage implementation. For example, in Chapter 5 we first introduce the concept of log-
ical data and selection and then we introduce the if...else and switch statements. This
approach gives the student an understanding of selection before introducing the nuances
of the language.

A brief scanning of the book will demonstrate that our approach is very visual. There
are over 400 figures, plus over 70 tables and 180 program examples. While this tends to
create a large book, the visual approach makes it much easier for students to follow the
material.

While the programming examples vary in complexity, each of them uses a consistent
style. Our experience working with productional programs that live for 10 to 20 years
convinced us that readable and understandable programs are easier to work with than
programs written in a terse, cryptic manner. For that reason, and to emphasize the struc-
ture of the language, we label the sections in a function with comments. We consistently
follow a style that places only one declaration, definition, or statement on a line. These
programs are available to allow students not only to run them, but to explore related top-
ics through modification and experimentation.

Throughout the text we include coding techniques that make programs more readable and
often more efficient. For example, on page 248 you will find the following discussion:

Where do we check for greater than? The answer is that we
default the greater than condition to the nested else. When
coding a two-way selection statement, try to code the most
probable condition first; with nested selection statements,
code the most probable first and the least probable last.

These techniques are drawn from our extensive industry experience and are not found
in most texts.

A discussion of software engineering principles concludes each chapter. Our intent is
not to replace a separate course in software engineering. Rather, we firmly believe that
by incorporating basic software engineering principles early in their studies, students
will be better prepared for a formal treatment of the subject. Even more important, by
writing well engineered programs from the beginning, they will not be forced to unlearn
and relearn. They will also relate more to, and comprehend more of, software discus-
sions in their subsequent classes.
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Preface

While the Software Engineering Sections are found at the end of the chapter, they are
most successfully taught by introducing them as the chapter unfolds. Then, a short re-
view at the end of the chapter summarizes the principles that have been demonstrated
during the lectures.

You will note that these sections are visually distinguishable from the rest of the
chapter. They have been set apart for several reasons. First, they are in reality a small
book in a book. While these sections contain important material, the rest of the book
stands on its own without them. You may, therefore, decide to cover the Software Engi-
neering Sections formally as a topics for lectures or informally while the chapter mate-
rial is being covered. You may decide to leave them to the student as additional reading.
Or, you may decide to exclude them entirely from the formal materials for your class.

In all but two chapters the Software Engineering Sections directly pertain to the chap-
ter material. Of the other two chapters, the Software Engineering Section in Chapter 12,
Strings, covers an important general topic, Software Quality. Then, in Chapter 15, we
develop a case study that builds a structure chart.

The end material of each chapter contains two parts. The first part includes three sec-
tions that are intended to aid the student in reviewing the chapter. The second part, Prac-
tice Sets, includes three sections of questions that test the student's knowledge of the
chapter material.

Tips and Common Programming Errors points out helpful hints and possible
problem areas.

Key Terms provides a list of all of the boldface terms introduced in the chapter.

Summary contains a concise overview of all of the key points for students to under-
stand in the chapter.

Exercises are short questions covering the material in the chapter. The answers to the
odd numbered questions are included in the back of the book.

Problems are short coding problems generally intended to be run on a computer.
They can usually be developed in two to three hours.

Projects are longer, major assignments that may take the average student six to nine
hours to develop.

The Instructor’s Solution Manual contains a complete set of solutions to all exercises
and problems.

The appendixes are intended to provide quick reference material, such as the ANSI Char-
acter Set, or a review of material, such as numbering systems, usually covered in a general
computer class. An appendix is also included that discusses the standards and guidelines
used throughout the book. Inside the covers are two important figures that are used con-
tinually throughout the course: the Precedence Table and the Formatted I/0O Codes.

No text of this scope can be developed without the support of many people. This is espe-
cially true for this text, which was "field tested"for two years by our students at De Anza
College. Our first acknowledgment, therefore, has to be to the hundreds of students who by
using the text and commenting on it made a vital contribution. We thank four students for
their tremendous assistance in correcting and clarifying the material: Madeline Damiano,
Sophia Fegan, Shouli Tiechman and Tomo Nagai.

We would also like to acknowledge the support of the De Anza staff. Their encouragement
helped us launch the project and their comments contributed to its success. To name them all
is impossible, but we especially thank Beverly D'Urso, Anne Oney, and George Rice.
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pecially like to acknowledge the contributions of the following reviewers:
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Last, and most obviously not the least, is the support of our families and friends.
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that their sacrifices were worth it.
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