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The past decade has seen an explosive growth in home and small-business computers
and the use of BASIC. The utility of BASIC has far exceeded the expectations of its cre-
ators. Today BASIC is widely used in homes as well as in education, business, industry,
and science because of its innate simplicity and ample processing power.

BASIC comes close to being the ideal language for the home computer as well as
the classroom. It is easily learned and is suitable for both small and large computers.
BASIC is well on its way to being the de facto standard of hobbyists and users of small
computers.

This book is an easy-to-understand introduction to BASIC. It gives the reader a
firm grasp of the fundamental tools needed to use a computer. This book includes several
significant features to help you learn the language.

1. Clear, nontechnical language is used to convey the fundamental concepts of the
language. Ideas are presented in terms that the reader will already understand or can grasp
easily. Advanced programming concepts and difficult terms have been kept to a minimum
and are explained clearly.

2. A nonmathematical approach to the language is used. Although programs of some
mathematical sophistication are presented, the reader is not required to learn mathematics
as a prerequisite to learning BASIC.

3. The book uses a modular approach. Each chapter is self-contained, discussing
a different part of the programming process. Each BASIC statement is presented in an
individual unit, with examples, explanatory material, and exercises.

4. The subject matter is introduced as the reader needs it, moving from the simple
to the complex. This allows the reader to begin writing working programs early in his or
her study of the language.

5. A list of rules at the end of each language unit brings together all the many do’s
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and don’ts related to each command. This facilitates referencing easy-to-forget details and
helps the reader improve his or her programming skills.

6. Learning is reinforced by the inclusion of exercises at the end of each language
unit. The reader can immediately apply new knowledge and test his or her understanding
of that command.

7. A diverse set of sample programs are carefully documented and explained. They
illustrate statement usage, fundamental algorithms, and program logic. The diverse nature
of the examples demonstrates the graphic, mathematical, text processing, and interactive
capabilities of the language.

8. The reader is introduced to flowcharting and program debugging in the appen-
dices. This will be useful throughout the reader’s study of the language.

9. Unless otherwise noted, all programs and examples in this book have been run
and tested on Microsoft BASIC. Microsoft is one of the most common versions of BASIC
found on microcomputers. However, the reader will find that even if his or her system
does not have Microsoft BASIC, virtually all of the programs and examples in this book
will still run on his or her system. The language concepts are presented in a generic form,
without tying them to specific pieces of equipment or language implementations.

An important feature of this book is the appendices, which are devoted to error
prevention, program debugging, and documentation. Many illustrations are included, both
to help the reader avoid errors in the first place and to enable him or her to find and correct
those that will inevitably occur.

The authors wish to thank the following firms who have kindly provided assistance
in preparing this manuscript: Vector Graphic, Inc.; Apple Computer, Inc.; and Radio
Shack, a division of Tandy Corporation.

GERALD A. SILVER
MYRNA SILVER



- CONTENTS

Preface

PART ONE EXPLANATORY TEXT

Chapter 1 Introduction to BASIC Programming
Chapter 2 How to Run a Program in BASIC
Chapter 3 System Commands

PART TWO LANGUAGE UNITS

Unit 1 Program Remarks (REM Statement)

Unit 2 End of Program (END Statement)

Unit 3 Terminating Execution (STOP Statement)

Unit 4 Print Single or Blank Line (PRINT Statement)

Unit 5 Print Headings (PRINT-Quotation Marks)

Unit 6 Print Standard Columns (PRINT-Comma)

Unit 7 Print Tightly Spaced Fields (PRINT-Semicolon)

Unit 8 Print Computations and Mixed Data (PRINT-Equations)

Unit 9 Entering Data Via Program (READ/DATA and RESTORE
Statements)

Unit 10 Branch Unconditional (GOTO Statement)

Unit 11 Entering Data Via Keyboard (INPUT Statement)

Unit 12 Entering Data Via Program (LET Statement)

Unit 13 Performing Mathematics (LET Statement, Arithmetic Operators)

Unit 14 Counters (LET Statement)

12
22

35

39
42

A7
51
55
60
66

71
76
79
83
86
93



iv

Unit 15 Branch Conditional (IF/THEN Statement, Relational Operators)

Unit 16 Tabbing to a Column (TAB Command)
Unit 17 Standard Functions (SOR, LOG, RND . . )
Unit 18 User-Defined Functions (DEF Statements)

Unit 19 Repeat a Sequence (FOR/NEXT Statements)
Unit 20 Using Subscripts to Store Data (DIM Statement, Subscripts)
Unit 21 Automatic Read, Print, and Calculate (MAT READ, MAT

PRINT, and MAT Arithmetic Statements)

Unit 22 Subroutines (GOSUB, RETURN Statements)

PART THREE SAMPLE PROGRAMS FOR STUDY

Program 1 Printing Out Text Information
Program 2 Printing Out Results of Calculations
Program 3 Outputting Information in Program
Program 4 Enrollment Report

Program 5 Repro Report

Program 6 Membership Cards

Program 7 Profit Report

Program 8 Ratio Demonstration

Program 9 True Annual Interest Rate
Program 10 Statistical Correlation

Program 11 Land Population Density

Program 12 Computer Art Program

Program 13 Numeric Array Demonstration
Program 14 Store Personnel Information
Program 15 Alphabetize List

Program 16 Matrix Demonstration

Program 17 Stored Function Demonstration
Program 18 User-Defined Function Demonstration
Program 19 Quality Control Report

Program 20 Merge Program

Program 21 Binary Search

APPENDICES

Appendix A Flowcharting
Appendix B Program Debugging and Documentation
Index

CONTENTS

96
102
106
112
116
124

135
144

151

155
157
160
163
167
172
178
183
189
195
200
209
217
226
232
239
244
252
258
264
271

281
298
312



EXPLANATORY
TEXT




I
m. s
Reriit,
:
"
A

NN

24

M o
Y .




—
| i
o 0 R

INTRODUCTION
TO BASIC
PROGRAMMING

Let’s begin by dispelling a few myths about computers: “You must have an extensive back-
ground in electronics, mathematics, or some other technical subject to understand com-
puters.” “Computers are complicated, mystical machines, which are only for business or
scientific use.”

Nothing could be further from the truth! Computers can be fun and entertaining.

Directing the computer to produce the results you want requires only three qualities:
a basic skill in typing, a familiarity with a computer language (such as BASIC), and an
understanding of programming principles. (And, of course, even the typing skills can often
be delegated to someone else.) So if you don’t know a bit from a byte, or an arc sine from
a stop sign, don’t be worried; you can still have a lot of fun with BASIC and your small
computer.

WHAT IS BASIC?

BASIC stands for Beginner’s All-purpose Symbolic Instruction Code, which is the
name of a computer language; for convenience, it is usually called just BASIC. BASIC
is one of the many computer languages that have appeared during the past several decades
to facilitate communications between people and computers. It is the means a hobbyist
or a professional programmer uses to direct a computer through the various steps necessary
to get results.

In many respects, BASIC is like a foreign language. A Frenchman who speaks no
English must be given directions in French if he is to be expected to understand them.
Similarly, since the computer cannot “speak English,” the user must learn its language
in order to communicate with it.

And, like French, computer languages have rules of grammar, spelling, order, and
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FIGURE 1.1 Microcomputer systems are widely used in business applications. (Vector Graph-
ics, Inc.)

so on. If the directions are to be understood by the computer (or the Frenchman), the
words and phrases must follow the rules.

When computers were developed in the 1940s and 1950s, it became evident that
one of the biggest problems was in human-machine communication. Although the com-
puter was capable of processing problems very quickly and accurately, the actual task of
directing it was complex and difficult.

The computer understands instructions in only one language—machine lan-
guage—which is composed of a combination of 1s and Os, such as

0110 0010 1001 0001 1010

(A simplified explanation of these symbols is that they represent “on” and “off.” They
tell the computer which circuits to turn on and which to turn off.) Writing programs
in machine language is obviously a cumbersome way for human beings to communicate
with machines. In order to simplify programming, interpreter languages were developed.
An interpreter is a program that remains in the computer and translates instructions into
the machine language which the computer can execute.

The first computer languages were designed for use by professional program-
mers, scientists, and engineers, and they were relatively complicated. That hobbyists,
secretaries, or even grade school children might do programming was never considered.
What was needed was a simple language the professional and nonprofessional program-
mer could use.

John G. Kemeny and Thomas E. Kurtz, working under a National Science Founda-
tion grant at Dartmouth College, developed a relatively simple language, which they
named BASIC. Dartmouth students found BASIC easy to learn and use; and before long,
many schools, colleges, and business firms became interested in the language.

BASIC uses only about 20 fundamental words. This simplifies the task of learning
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FIGURE 1.2 A wide variety of games and hobby programs are available on small computers.
(Radio Shack/Tandy Corp.)

the language. Today almost every home and small-business computer is equipped with
a BASIC interpreter.

ADVANTAGES AND LIMITATIONS OF BASIC

BASIC is an easily learned language. It includes only a few words and concepts,
being composed of readily recognizable English words and algebraic symbols. BASIC is
an interactive language, which makes it very versatile.

BASIC is a powerful language, possessing good mathematical and alphabetic capa-
bilities. It is used by the professional and nonprofessional programmer for a variety of appli-
cations—for instruction in schools and colleges, for design and engineering by engineers,
mathematicians, and statisticians, among others. It is also used by business people for pro-
gramming inventory, financial, accounting, marketing, and other problems (Fig. 1.1).

BASIC’s usefulness is further expanded by an extensive library of ready-made pro-
grams. These programs, written by manufacturers or users, are stored in the computer’s
system library and can be called into use by any user. This saves a user much time and
effort, since he or she can process data with these programs without taking the time and
effort to write a program.

The libraries of programs vary from one computer manufacturer to another. They
include statistical, financial, engineering, and mathematical procedures. Some libraries

have many games and demonstration programs, such as Star Trek, Bandit, and Blackjack
(Fig. 1.2).
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Input Processing Output
Read Add. Print Results
Numbers, Subtract. on Page.
Names, Sort. Display Results on
Characters. Find Square Root. Video Screen.
Compute.

FIGURE 1.3 Data processing cycle.

HOW COMPUTERS “THINK”
AND CARRY OUT INSTRUCTIONS

To solve a problem, a computer must be given a clear set of instructions and the
data to be operated on. This set of instructions, called a program, is written by a program-
mer, who may be a student, an engineer, or a hobbyist. The data are the numbers or words
that the machine is to process.

The program, or set of instructions, directs the computer to perform various tasks
in a predetermined sequence. The machine may be directed to read in numbers or words,
to rearrange numbers or words, to calculate sums and products, and so on. And it may
be instructed to print out the results in a usable form.

The entry of data or information into the computer is called input, and the manipu-
lation of data is called processing. The communicating of results to the user is called out-
put. Figure 1.3 illustrates the input-processing-output sequence.

( Start )

Input /

Process

Output /

End

FIGURE 1.4 Batch processing.
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The sequence of steps followed by the computer is thus
INPUT — PROCESSING — OUTPUT

In order for the machine to perform these tasks, the programmer must

1. write a program (give a clear set of instructions)

2. prepare the data (arrange the numbers or words to be processed)
3. enter the program into the computer

4. enter the data into the computer

The computer responds by

receiving the program

receiving the data

processing the data according to the instructions in the program
outputting results

i N (D =

A computer may output results in many ways. For example, it may type out informa-
tion on a line printer, punch data into paper tape, display information on a video screen,
or record it on magnetic tape.

WHAT IS INTERACTIVE PROGRAMMING?

Programs and data can be processed by the computer in two ways: batch processing
and interactive programming. In batch processing, the program and data are entered into
the computer at once and run without any further intervention or direction from the pro-
grammer. The computer operates on the data exactly as instructed by the program and
outputs the results as directed. This is shown in Fig. 1.4.

In interactive programming, the program and data are entered at once, or in steps,
while the computer is executing the problem. The programmer interacts with the comput-
er, giving and receiving information, while the processing proceeds. This is illustrated in
Fig. 1.5.

Interactive programming differs from batch processing in several ways. In interactive
programming,

1. the program and data can be entered in parts

2. the computer can request more information or data while it is processing the
data

3. the instructions in the program can be changed by the programmer during the
run of the program to direct the computer to perform different steps than were
originally planned

4. the programmer is in direct communication with the computer at all times

Interactive programming has numerous advantages. It provides the programmer
with a fast, flexible means of solving a problem. It allows the programmer to process a



Start

Input

o

Process

j

Process Output

j

Process

L

End

FIGURE 1.5 Interactive programming.

FIGURE 1.6 Interactive programming allows the programmer to alter program flow. (Apple
Computers, Inc.)
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Analyze
problem

Turn on
computer.,
Enter BASIC.

Enter program
(keyboard)

Enter data Process
(keyboard) data

Output /
printout f
results

Check
results

FIGURE 1.7 Computer session.

problem step by step and check each step as he or she goes along (Fig. 1.6). It allows
him/her to change instructions during processing and add or delete data or perform other
procedures on the data after observing the results of processing.

EXAMPLE OF HOW
THE COMPUTER IS USED TO SOLVE A PROBLEM

Sue Smith wants to determine the average of the scores her classmates have achieved
in her English literature class. Sue proceeds to solve the problem in the steps listed in
Fig. 1.7.

1. Analyze the problem. After some study Sue writes a program that directs the
computer to read the group of 20 scores, find their sum, divide by 20, and print out the
answer. It takes Sue about half an hour to write down the set of instructions. Now she

is ready to enter the information into the computer. The set of instructions is shown in
Fig. 1.8.
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10 REM PROGRAM AVERAGES 20 NUMBERS
20 LET T=0

30 LET C=0

40 INPUT S

50 LET C=C+l

60 LET T=T+S

70 IF C=20 THEN 90

80 GOTO 40

90 LET A=T/C

100 PRINT

110 PRINT

120 PRINT "THE CLASS AVERAGE IS: "; A
130 END

FIGURE 1.8 Sample program (BASIC).

2. Turn on computer and enter BASIC. This step involves preparing the computer
to receive instructions in BASIC. Since Sue is using a Radio Shack TRS-80 (Fig. 1.9),
she will turn on the power switch and press the ENTER key. The machine will respond
by displaying the word READY on the televisionlike screen before her.

3. Type in the program. Sue now keyboards her program. Each instruction she has
written down is typed line by line. Sue then types in END as the last instruction, which

et

S, “URES
RN

FIGURE 1.9 TRS-80 model Il microcomputer. (Radio Shack/Tandy Corp.)



