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This book presents the BASIC language in the context of modern computer program-
ming. It is written for high-school graduates who have had no previous experience with
computers or BASIC programming.

The proper performance of contemporary computer programming requires not
only familiarity with a computer and knowledge of a programming language such as
BASIC, but also an understanding of problem solving, structured programming, and
modular design. Furthermore, it calls for an awareness of the tools and procedures for
designing output, the techniques for developing programs that are interactive and menu-
driven, and the methods for processing arrays, data files, and strings. This textbook
covers all these essentials and much more.

Chapter 1 provides a concise textual and pictorial introduction to computers and
programming, pointing out the interrelated roles of computers, programs, data, and
people. Chapter 2 covers the fundamentals of modern problem solving in more depth
than most other BASIC programming textbooks, beginning with how to define prob-
lems and emphasizing the stepwise refinement procedure for designing algorithms to
express problem solutions. Chapter 3 explains how to run BASIC programs on a com-
puter after presenting a simple, useful BASIC program that follows directly from an
algorithm designed in chapter 2. Students are encouraged to run the program while
studying the chapter. Then, at the end of the chapter, they are given the opportunity
of running several other uncomplicated programs.

BASIC language instruction begins in chapter 4, where the fundamental state-
ments necessary for writing a complete program are described and illustrated. Stu-
dents are expected to start programming individually while studying this chapter.

In chapters 5 and 6 the fundamental and built-in control structures of BASIC
are described, and structured programming is stressed. Then, after one-dimensional
arrays, subscripted variables, and sorting are covered in chapter 7, modular design is
formally introduced in chapter 8, along with the subroutine and function features of
BASIC. Data file processes, designed and formatted output, string processing, two-
dimensional arrays, and matrix processes are the subjects of chapters 9 through 13.

Ideally, the chapters should be studied in sequence; most of them build on the
material of the preceding chapters. However, the following variations from sequential
study are practicable: Students who have had a general introduction to computers may
begin with chapter 2 or 3; chapter 3 can be studied after chapter 1; and chapter 12
can follow chapter 7. The entire book can be covered in a one-semester or one-quarter
BASIC programming course. For shorter courses or courses of which BASIC pro-
gramming is only a part, chapters 1 through 8 can be used to provide a solid foun-
dational knowledge of BASIC programming; then, time permitting, the study of chapter
9 and/or chapter 12 will add substantially to that foundation.
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In addition to those already mentioned, this text also offers the following fea-
tures:

The use of a program-design language (PDL) for presenting algorithms. The PDL
is a succinct, structured pseudocode that is independent of any programming
language or computer. It serves as a convenient mechanism for expressing
algorithms in their final refined form.

A complete presentation of program flowcharting. Although it is pointed out in the
text that BASIC programs can be written from PDL algorithms, standard
flowcharting is also completely described and illustrated in chapter appendices
because of the importance of the flowchart as the traditional means of
expressing algorithms prior to program coding. The flowcharting material
corresponds directly with the coverage of the chapter it accompanies and can
therefore be used in conjunction with it.

Early coverage (chapter 4) of external input data and the INPUT statement, along
with later coverage (chapter 7) of internal data and the READ/DATA
statements. This arrangement provides students with a correct view of how
input data are actually treated in practice.

Many example algorithms and programs that are designed to solve a wide variety
of practical problems. In chapter 2 and chapters 4 through 13, case study
examples are provided in individual sections. These examples are completely
developed in the text, from problem conception through algorithm and
program coding, thereby providing students with thoroughly documented,
readable, and structured algorithm and programming models for each major
programming topic. They illustrate programming techniques for interactive
execution, sorting, searching, table handling, menu-driven processing, file
updating, file inquiry handling, report generation, editing, code conversion,
curve fitting, and other processes.

Summary and Key Term sections in every chapter. Each Summary section provides
a review of the important concepts in the chapter. Each Key Term section
consists of a list of the important words defined in the chapter. The definitions
are restated, for study purposes, in the Glossary at the back of the book.

BASIC Statement Review Sections toward the end of each chapter, beginning with
chapter 4. Included for ready reference and review, each of these sections
contains the syntactical form, purpose, and section cross-reference for every
BASIC statement covered in the chapter.
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Self-Assessment Tests, consisting of review questions and short-answer exercises, in
each chapter and in the flowcharting appendices. The test answers are then
given in the section Self-Assessment Test Answers, which is located at the
back of the book.

Practical assignments in each chapter. These let students apply the concepts
presented in that and earlier chapters. Some of the assignments call for
computer-store visits, computer center tours, computer magazine reading, and
execution of prewritten programs provided in the book. The vast majority,
however, require that algorithms be designed and that programs be written.
These assignments provide the practice necessary for a person to become adept
at programming in BASIC.

Complete coverage of Standard BASIC (American National Standard for minimal
BASIC),! plus extensions that have widespread use. Programs written with
only Standard BASIC, which is presented in chapters 4 through 8 and 12, are
transportable; that is, they will run with little or no change on virtually any
computer that has a BASIC language processor.

Three appendices for reference and review: “BASIC Command Summary,”
“BASIC Statement Summary,” and “BASIC Function Summary.”

Two additional appendices: “Using Microsoft BASIC”? and “Using Applesoft
BASIC.” These present two BASIC Language dialects that are used
extensively in microcomputers. The first describes BASIC for the IBM
Personal Computer (PC)? and other computers that are IBM PC-compatible.
The second describes BASIC for Apple* computers.

An instructor’s manual is available from the publisher. The manual contains the
following information for each chapter: teaching and assignment recommendations,
solutions for the assignments, and suggested exam questions with answers. It also con-
tains an appropriate selection of transparency masters. I prepared the manual with the
same care as the text in order to help instructors teach modern BASIC programming
in a complete and convenient manner.

Jarrell C. Grout
Nacogdoches, Texas

1. ANSJ X3.60-1978, American National Standards Institute, 1430 Broadway, New York,

1978.

2. Microsoft is a registered trademark of Microsoft Corporation.

3. IBM PC is a registered trademark of International Business Machines Caorporation.
4. Apple is a registered trademark of Apple Computer, Inc.
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The purpose of this book is to acquaint you with computer programming and the pro-
gramming language known as BASIC (Beginner’s All-purpose Symbolic Instruction
Code). BASIC is one of several languages that people can use to program computers.
Relative to the others, it is one of the simplest to learn: at the same time, it is a very
capable language. Furthermore, BASIC is usable with virtually every computer and
is the language that has the most widespread use with personal computers—the small
computers employed in offices and homes.

This first chapter provides essential background information. It describes the rel-
evant attributes, interactions, and roles of computers, programs, data, and people.

1.1 Characteristics of Computers

A computer is an electronic machine that performs certain actions in accordance with
a set of specially written instructions. It works extremely fast—at electronic speeds
that cannot even be imagined by most people. Furthermore, it is capable of accom-
plishing repetitive, boring tasks exactly as instructed for as long as necessary.

The actions performed include accepting and storing instructions, numeric data,
and other types of data, such as character sequences (letters, digits, and other symbols)
called strings; adding, subtracting, multiplying, dividing, comparing, and replacing
numbers; comparing and podifying strings; displaying the results in a form that people
can use; and saving the results in a form that the computer can use again. The specially
written instructions constitute a computer program. They are prepared in a special type
of language, known as a programming language, that has been designed for the com-
puter to accept and use. BASIC is one of these languages.

As shown in Figure 1.1, a computer consists of five primary components: input,
memory, control, arithmetic-logic, and output. The input component receives instruc-
tions and data from outside the computer and transmits them to memory. These ac-
tivities—receiving from outside and transmitting to memory—are collectively referred
to as inputting or reading.

Memory, or primary storage, is designed to hold the data and instructions tem-
porarily until they are needed by one of the other components. Control directs the
activities of the other components by fetching the instructions from memory in the
proper sequence, interpreting each instruction to determine which action is to be per-
formed, and then initiating the performance by the proper component. The perfor-
mance of an action is called execution.

Arithmetic-logic executes instructions that contain arithmetic operations or
comparisons. The arithmetic operations produce computed results; the comparisons
are used in making decisions.

Output accepts data (i.e., results) from memory and either displays them for use
by people or saves them for later use by the computer. The output process is known as
printing or writing.

The items of equipment that physically constitute these components are referred
to as computer hardware. They all require electrical power. Control, arithmetic-logic,
and memory are completely electronic. The control and arithmetic-logic components
are placed together and designated as the central processing unit (CPU).

The input and output components virtually always consist of several different
items of equipment and, in fact, usually share some devices that have dual input/output
(I/O) capabilities. All I/O devices are constructed of electronic and mechanical parts.
The most common dual capability devices—computer terminals with typewriter-like
keyboards, magnetic disk drives, and magnetic tape drives—are pictured in Figures 1.2
through 1.4. The most widely used input-only device (punched card reader) and output-
only device (line printer) are shown in Figures 1.5 and 1.6. Figures 1.3 through 1.5
also contain photographs of the data recording medium used with each device: disk
pack with disk drive, tape reel with tape drive, and punched card with card reader.

Programming with Basic: A Structured Approach



. Figure 1.1
Input The primary components of a
= 2 p B computer
Control '
[J Memory
Arithmetic-

Logic

Output

—— Flow of instructions and data

7 Control communication

Figure 1.2
Computer terminals with
keyboards: dual I/0O capability

poneywell

a. Video Display Unit (Courtesy
of Honeywell Information
Systems, Inc.)

b. Printing Terminal (Photo
courtesy of Digital Equipment
Corporation)
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Figure 1.3

Magnetic disk drive and packs:
dual I/0 as well as secondary
storage capability

a. Drive (Courtesy of Honeywell
Information Systems, Inc.)
A Device for /O Using Disk
Packs

b. Packs (Courtesy of Honeywell
Information Systems, Inc.)
Media for Information Storage
and 1/0 via Disk Drives
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Figure 1.4

Magnetic tape drive and reels:
dual I/0 as well as secondary
storage capability

a. Drive (Courtesy of Honeywell
Information Systems, Inc.)
A Device for |/0O Using Tape
Reels

b. Reels (Courtesy of Honeywell
Information Systems, Inc.)
Media for Information Storage
and I/0 via Tape Drives
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Figure 1.5

Card reader and punched card

input only
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for Input via a

The entry of information into a computer’s memory is accomplished with the use
of the keyboard on a terminal, a magnetic disk pack in a disk drive, a magnetic tape
reel in a tape drive, or punched cards through a card reader. The display of information
from a computer’s memory for direct use by people occurs on the screen of a video

display terminal or on paper, the latter printed by a line printer or printing terminal.

Information coming from a computer’s memory can be recorded magnetically
on the disks in the disk packs and the tape on the tape reels by disk and tape drives in
much the same manner as sound is recorded by ordinary tape recorders. Such infor-
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mation is said to be stored for later use by the computer. Thus magnetic disk and tape
devices are also called secondary storage devices.

The hardware devices of a computer are connected by electrical cables and other
linking mechanisms designed for transmitting information. Some of the devices are
located near the CPU; others are remote. Terminals of the type shown in Figure 1.2a,
for instance, are often remote. Furthermore, several of them may be connected to the
same CPU in such a way as to allow a number of people located in different places to
use the same computer during the same time period—that is, to engage in computer
time sharing. The computer operates so fast, though, that time sharing does not seem
like sharing at all; it usually seems like having your own computer.

Time sharing is the operational mode by which you may use the computer as you
do the programming assignments of this book. Even if you do your work on a small
computer without time-sharing capability, you will probably use a terminal that has a
keyboard and display screen; your working environment, then, will be similar to that
of time sharing. On the other hand, if you do not have access to a terminal, you will
use punched cards and enter your information through a card reader. In this case, the
operational mode is batch processing, so named because similar programs are collected
and processed in groups.

Figure 1.7 pictures a large-scale computer that may have many remotely located
terminals and card readers in operation at the same time. The smaller scale computer
in Figure 1.8, a minicomputer, can also have a number of remote terminals in operation
at the same time. Figure 1.9 shows two microcomputers, i.e., small-scale or personal
computers. Microcomputers ordinarily have only one keyboard and one video display
screen each. They usually are not designed for remote terminal operations; rather, they
handle the work of one person at a time as that person enters information through the
single available keyboard.
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Line printer with continuous form
paper: output only (Courtesy of
Honeywell Information Systems,
Inc.)



‘ Front End Network Processors
Figure 1.7 (Remote Communication Processors)

A large-scale computer system ; ] -- .
with time-sharing and batch- ‘

processing capabilities (Courtesy f

of Honeywell Information Systems, ‘ s ZYer-

Inc.) e —

Magnetic Tape Drives

Operator’s Console

Figure 1.8

A minicomputer with time-sharing
capability (Photo courtesy of
Digital Equipment Corporation)
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