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PREFACE

BASIC was developed in 1965 by Dr. John Kemeny and Dr. Thomas Kurtz at Dart-
mouth College for use in an academic environment. Its use has expanded considerably
since then, particularly since its adoption in the late 1970’s as the primary language on
microcomputers. Today, it is probably the most widely used language in the world, with
many minicomputers and over 1 million microcomputers using it as the main
programming language.

When BASIC was developed in 1965, only a few of the characteristics of a good
programming language as we know them today had been recognized. Further, little
significant research had been published on how to design and write a good program.
During that era, a program which produced the correct output was considered a good
program. Little or no consideration was given to the need for reviewing a program at
some future date.

In the years since BASIC was created, considerable maturity has occurred in the
computing industry, particularly with respect to the programming process. The tech-
niques of structured programming, with a heavy emphasis on developing logic using
well-defined control structures and writing code which is easy to read, understand, and
modify, have become widely accepted in the industry.

Unfortunately, this acceptance has not always been applied in the development of
programs written in the BASIC language. Most periodicals serving those who use the
BASIC language illustrate programs which are so poorly written that only the original
programmer can decipher the processing taking place. Many BASIC textbooks illustrate
trivial examples that violate the most fundamental rules of modern program design and
coding. These books urge students to get on the computer and try different methods
without instruction in the use of good program design and coding. Indeed, statements
have even been made in textbooks that modern programming techniques cannot be
taught when using the BASIC language. Such statements reflect a complete lack of
understanding about the concepts of modern program design. Good program design is
not dependent upon the programming language used. The programming language is
merely the vehicle to implement the program design. Good program design using the
control structures of structured programming can be implemented clearly and easily in
any programming language.

The widespread use of BASIC as the first programming language taught to
students and the use of poorly designed and written programs in the first programming
course has led to considerable difficulty in later programming courses. For example,
students who have been allowed or even encouraged to write programs in any format
using any logic which will eventually work find the transition to a disciplined approach
in programming quite difficult. It has been the authors’ experience in talking with
instructors that many students are unable to break the bad habits acquired in their first
programming course using the BASIC language.

Clearly, then, there is a real need for a book which teaches good programming
methodology using the BASIC language. This textbook is designed to teach not only the
BASIC language but also the proper and correct ways to design and write programs.

The book uses a problem-oriented approach; that is, the student is introduced to
computer programming through the use of a series of sample programs that are com-
pletely designed and coded. From the first program, students are shown the proper way
to design and code a program using the BASIC language. Trivial examples that have no
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relation to an application are avoided. Heavy emphasis is placed on using only the three
logic control structures found in structured programming: the sequence logic structure,
the if-then-else logic structure, and the looping logic structure. By using these struc-
tures, the design and coding of the program is made much simpler than when a shotgun,
haphazard approach is used.

Each sample program is thoroughly documented with remarks. All coding is
indented following coding standards to improve the readability of the program listing.
These concepts, although not new, are seldom found in textbook programs. They
reflect a professional approach to the task of programming in the same manner that
other educational disciplines require adherence to certain standards and rules. Indeed, it
is difficult to imagine that an English teacher would allow a term paper to be submitted
in any form desired by the student; for example, with no title page and no sentence or
paragraph structure. Yet this is what has been occurring in BASIC programming classes
for many years. The approach has often been . . . write the program in any way you
want just to get it to work. By following the standards introduced in this text, students
will emerge with a firm foundation in program design and will be able to produce
professional quality software.

The book is designed to be used in a one quarter or one semester course in BASIC
programming. No prior knowledge of data processing or computer programming is
required. The first chapter provides a brief overview of basic computer concepts. An
explanation is also included of the concept of a stored program and the process of
developing a computer program. Each of the remaining chapters contains an explana-
tion of an application, the program design and program code for the application, and a
detailed explanation of the program design and the program code. In addition, each
chapter contains an explanation of other BASIC statements and programming
techniques related to the class of problem being studied.

There are many well-defined concepts which must be taught in an introductory
programming class. These include basic input/output operations, basic arithmetic
operations, accumulating and printing totals, comparing, array processing, searching
and sorting, string processing, file processing, and report generation. In addition,
modern computer systems are centered around transaction-oriented or interactive proc-
essing. In this type of environment, the user enters data directly into the computer
system, processing occurs, and the results are immediately conveyed back to the user.
Interactive processing many times includes the use of a menu and the editing of data
entered from the keyboard. The sample programs in this textbook are unique because
they illustrate all of these important concepts.

At the conclusion of each chapter, review questions, debugging exercises, and stu-
dent programming assignments are provided. The review questions use a variety of
methods to test the student’s understanding of the material covered in the chapter. The
debugging exercises present, for student review, both syntax errors and errors occurring
in the execution of a program. The programming assignments should be designed and
coded using the standards recommended in the textbook. These assignments range from
applications very similar to those shown in the sample program of the text to more dif-
ficult programs which require creative thinking on the part of the programmer to arrive
at a solution to the problem.

Upon completion of this textbook, the student will have gained experience and



practice in designing and writing a variety of programs covering important program-
ming techniques applicable to all disciplines. The emphasis on good program design and
coding will lay the foundation for the subsequent study of other programming
languages, as well as providing the student with a model of good software which may be
used in analyzing and evaluating packaged software systems.
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book, are two people who continually make contributions that only the authors can
truly understand and appreciate. This book is as much a part of them as it is of us.
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OBJECTIVES:
Familiarization with computer systems

Familiarization with the basic data processing cycle —
input, process, and output

Familiarization with the function of a computer program

An understanding of the operational capabilities of a
computer system — input/output, arithmetic, and logical
operations

A familiarization with the program development cycle
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Today, the computer is an integral part of our d ives. Airlingrepervations
are made using a computer. A check used at the Yoc#lh Qeparemeny store may
require computer verification. A bank teller is likedy to use a gomputer ter-
minal to find the balance in your account. Few aspects of our daily lives are
left untouched by some type of computerized processing. With increasing fre-
quency, children in elementary schools, students in high schools and colleges,
and business executives everywhere are using the computer as a tool to assist in
solving a variety of problems.

The ability to understand and use a computer system is rapidly becoming
as important as the ability to read and write. People from all walks of life will
routinely use computers in the future. The purpose of this book is to provide
the ability to use many computer systems available today by teaching the
BASIC computer programming language.

To most people, the computer is a mystery. This view may have arisen from
the rapid manner in which the computer has entered our lives and the variety
of computer systems that are found.

Computer systems of all sizes and capabilities are used today. Very small
computer systems can be used to control electric appliances or regulate gas
consumption in an automobile (Figure 1-1). Microcomputer systems are
found in homes, businesses, and schools for a variety of uses (Figure 1-2).
These machines provide new methods for learning, accessing information, and
performing calculations.

Other computer systems, not much larger than an average desk, are found
in thousands of businesses (Figure 1-3). They are used for business, scientific,
and engineering applications.

Very large computer systems may be used to prepare thousands of
telephone bills each day or to perform the millions of calculations required to
make long-range weather forecasts. Such systems typically require large rooms
housing what appears to be a bewildering array of electronic devices
(Figure 1-4).

A computer is a device which can perform computations, including arithmetic
and logic operations, without human intervention. To accomplish this, all
computers perform basically the same functions regardless of their size. These
functions are:
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