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%

This book grew out of a sense of frustration with existing BASIC programming
texts intended for liberal arts students. Two characteristics of most of the texts
on the market are most objectionable. First, almost all quickly begin to use
mathematics at a level that excludes the vast majority of the very students we
are most interested in, many of whom can rely on introductory algebra (very
- dimly remembered) but who need to learn how to program in BASIC. The
second objection is that generally nothing in the structure of the texts requires
students to spend much (if any) time on the computer. Students typically try
to study programming like any other subject and do not feel the need to
experiment with and execute programs on the computer. It seems axiomatic
that much more effective learning will take place if most of the study of BASIC
takes place on the computer. This text’s main thesis is that more traditional
text material should be preceded by a good deal of time experimenting with
the language on the computer. The experience to date validates the idea that
students work through the material more rapidly and effectively with this
initial exposure to BASIC on the computer.

The instructor and student will immediately note that the structure of this
book is quite different from that of most texts on the market. Each chapter
begins with a statement of the objectives for that chapter. Then students are
guided through a set of exercises that let them experiment with the charac-
teristics of BASIC and see the language in action. Once students have ac-
quired a “feel” for BASIC, they can profitably proceed to a more traditional
treatment. The mathematics level has intentionally been kept very low.
Students with more advanced mathematical skills can learn to use these on the
computer on their own. However, if the mathematics level in the text were set
too high, the majority of beginning students would become discouraged in the
first few chapters. At the level presented, nearly any student should be able to
work through the material without getting “hung up” by the mathematics.
Students must have access to a time-sharing computer that supports the
BASIC language.

The text is organized into nine chapters plus an appendix. Each chapter
forms a module of instruction that should require about 2 hours of classroom
time and possibly 3 or 4 hours of time outside class. Review tests are provided
at the end of each chapter, enabling the student to see if the objectives have
been mastered. A key explaining how to use the text material on various
computers is given in Appendix A.

The text can be used in several different ways. It has been used very
effectively in an open-entry, open-exit, self-paced course. If desired, the

xi



PREFACE

material can be presented in a traditional lecture format. Finally, it can be
used with a minimum of supervision as a self-study text.

Students at any level from junior high through graduate school should be
able to use the material effectively. The goal is to provide programming skills
in BASIC as rapidly and effectively as possible. As indicated above, no
mathematics past introductory algebra is required, and the algebra used is
mainly formula evaluation. More mathematical ability is nice but unnecessary.

FOR THE INSTRUCTOR

Students must have account numbers to gain access to the computer. Cer-
tainly, the best method is to issue a different account number to each student.
If desired, it is usually possible to issue a single account number to an entire
class. The issue should be explored with the computer staff and settled one
way or the other.

There are several advantages to having individual account numbers. When
students request a listing of programs they have stored, they will see only the
programs they have put there. However, if a common account number is
used, all programs stored by the class will be in the same location on the
computer. This may cause some confusion for the beginner. Most computers
have programs that print out terminal time accumulated for each account
number. Ifindividual account numbers are used, this record provides an easy
way to keep track of the time spent by individuals on the computer.

Allow about 1000 characters of storage in memory for each student. If a
group account is used, all this memory allocation should be lumped together.
Some of the computer exercises require students to move programs to mem-
ory and then retrieve them. This is the purpose of the storage space in
memory.

You should check Appendix A to see if your computer is listed. If so, verify
that instructions for various system commands are correct. If your computer is
not included, you can easily prepare a student handout giving the proper
procedures for your facility using Appendix A as a guide.
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Computers are now a common part of our lives. We may not see them, but
they are there, involved in some way in most of our daily activities. Businesses
of all sizes, educational institutions, various branches of government—none
would be able to handle the bewildering quantity of information that seems to
characterize our society except for computers. Only recently, however, has it
become common for students at all levels to use computers routinely in their
educational activities. As the price of computers continues to drop, this trend
will surely continue. More and more people will need to know how to use
computers if they are to participate fully in our society.

WHAT IS BASIC?

You are about to embark upon the study ofa computer language called BASIC.
BASIC is a very specialized language designed to permit you and the compu-
ter to understand and communicate with one another. This language is not
complicated and is certainly much easier to learn than a spoken language such
as Spanish or French. Even so, BASIC does have a simple vocabulary consist-
ing of a few words, a grammatical structure, and rules of use just like any other
language. Your main tasks will be to learn the vocabulary of BASIC, become
used to its grammar rules, and begin to see how the language permits you to
use the computer to do your bidding. The level of mathematics involved has
intentionally been kept very low. Therefore if you feel a bit rusty in your
mathematical skills, don’t be too concerned. As we proceed through BASIC,
you will have an opportunity to brush up on some elementary mathematics.

A very effective way to learn about anything is to observe details and
characteristics while actually performing a task: the “discovery” method. This
is the strategy that will be used in this book. You will be asked to begin each
chapter with a session on a computer terminal. After following the directions
and watching closely what the computer does in response to your instructions,
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you will begin to acquire a “feel” for BASIC. Once you have this type of
understanding, you can proceed more profitably to study written material that
summarizes what you have learned. Thus, the directed exercise on a compu-
ter terminal is a key part of learning about BASIC as presented in this book.

WHERE DID BASIC ORIGINATE?

The original version of BASIC was designed and written at Dartmouth Col-
lege under the direction of Professors John G. Kemeny and Thomas E. Kurtz.
In September 1963 work began on a project to perfect the concept of time
sharing on a computer and to create a programming language written from the
user’s point of view. A very interesting sidelight was that much of the actual
programming on the project was done by undergraduate students at
Dartmouth. The birthday of BASIC is May 1, 1964, so the language is still a
teen-ager.

The success of this pioneering effort at Dartmouth soon attracted national
attention, and very quickly other institutions became interested. The rest is
history. Today nearly every time-sharing computer supports the BASIC
language. BASIC itself has grown significantly in both power and capability
from its early versions. Each year the percentage of total computer activities
done in BASIC increases. What started as a project ata single college is now an
established part of the computer industry throughout the world.

WHERE IS THE COMPUTER?

Your contact with the computer will be through a computer terminal with a
typewriter-like keyboard. You can send instructions and messages to the
computer by typing on the keyboard. Likewise, the computer can send
information to you by typing out on your terminal. It makes very little
difference where the computer itselfis. It could be right beside your terminal
(or, what with the astonishing decrease in size, inside your terminal!), in the
next room, or halfway around the world. All that is necessary is that messages
can flow back and forth between the computer and your terminal. These
messages can pass over wires, through phone circuits, via radio transmission,
or even by transmission of signals via satellites in orbit.

As you look around the terminal room, you will more than likely notice
other people working at terminals. Each terminal is not connected to its own
private computer, as this could be quite expensive. Instead, the terminals are
usually connected to the same computer. The computer handles all the
terminals, giving its attention briefly to each of the users and moving quickly
from one terminal to the next. This happens so rapidly that you may feel you
have the entire computer to yourself. Machines like this are known as time-
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sharing computers and can handle from a few terminals to several hundred at
the same time, depending on size and cost (see Figures 1 and 2.)

Quite often, introductory computer programming texts spend a consider-
able amount of time on the hidden workings and inner‘sechanisms of compu-
ters. This will not be done in this book. As a typical user, you are most likely
interested in learning how to use the computer rather than the details ofhow it
works. In precisely the same sense, you do not need to be an expert in internal
combustion engines to drive an automobile! Consequently we will pursue
one, and only one, goal throughout the book: how to write and execute
programs in BASIC.

Even though we will not become involved with the specifics of computer
construction, we should pause to note the astonishing changes that have taken
place in computers in the past ten years. What was once a giant power-
gobbling electronic monster can now be placed on a tiny chip. We have just
begun to see the changes in our lives that this sophisticated technology will

Figure 1 Large time-sharing computer, DECsystem-10. (Copyright © 1976 by Digital
Equipment Corp. All rights reserved.)
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Figure 2 Small time-sharing computer, Hewlett Packard 2000 System.
(Courtesy of Hewlett Packard Co.)

bring about. An entire industry exists today to build and distribute the
marvelous pocket calculators that are so common but were unknown justafew
years ago. Within a few years, small computers on chips will be used in
automobiles to monitor and control various functions (see Figure 3). Probably
the one thing that we can count on is that computers of all sizes and with many
different characteristics will become more and more common.

TERMINALS

There are three different kinds of computer terminals in general use today.
The first is the printing (or hard-copy) terminal, which prints the results on
paper. Probably the Teletype terminal (Figure 4) is the most common of
these, although newer types of hard-copy terminals are coming into general
use. The advantage of a printing terminal is that you have a record of your work
with the computer which can be saved for later use (see Figure 5).

A second type of terminal is the CRT (which stands for cathode ray tube)
terminal (Figure 6). Instead of a printed copy on paper, this terminal shows
the output on a television-like screen (the cathode ray tube). Sometimes it is
possible for you to use a separate machine to make a paper copy of whatever
appears on the facesof your CRT terminal.
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Figure 3 Computer chip on a finger. (Photo-
graph courtesy of Intel.)

Figure 4 Model 33 teletype terminal. (Photo-
graph courtesy of Teletype Corp.)
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Figure 5 DECwriter Il hard-copy terminal. (Copyright © 1976 by Digital
Equipment Corp. All rights reserved.)

Finally, there are graphic terminals. These look like ordinary CRT termi-
nals but can also draw lines to produce pictures, charts, and graphs. It is this
ability that leads to the name “graphic” terminal. Since we will not become
involved with graphics in this book, if you find a graphic terminal use it as a
CRT terminal and we will ignore the graphics ability.

The specific details of use may vary slightly from terminal to terminal. The
differences are slight, however, and you should have little difficulty in adapt-
ing to the different types that may be found.

HOW TO START

You should approach each chapter in the book in the same way. The material
has been organized with special learning patterns in mind, and any changes
will be less effective and require more of your time.
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