(ATAR) (Games
& Recreations

=2

TR
B N T

5 GRAPHICS @
6 PRINT
10 PRINT "LUNAR LANDING B

"V RN,

I

For beginners & advanced
programmers too! Learn to program
in BASIC while you work with your own
ATARI 4007M- or 800T-M-. Play many challenging
educational games & learn to create
programs of your own. Oliff-a1







ATARI®
Games and
Recreations

Herb Kohl
Ted Kahn

Len Lindsay
with Pat Cleland

[llustrated by Steve Oliff

Reston Publishing Company, Inc.
A Prentice-Hall Company
Reston, Virginia



Library of Congress Cataloging in Publication Data

Kohl, Herbert R.
Atari games and recreations.

Includes index.

1. Video games—Data processing. 2. Atari
computer—Data processing. 3. Basic (Computer
program language) |. Kahn, Ted M.

I1. Lindsay, Len. I1]. Title.
GV1469.3.K63 794 82-7629
ISBN 0-8359-0298-6 AACR2
ISBN 0-8359-0242-0 (pbk.)

ATARI is a registered trademark of Atari, Inc. (a Warner Communications
Company), used by permission.

© 1982 by Reston Publishing Company, Inc.
A Prentice-Hall Company
Reston, Virginia 22090

All rights reserved. No part of this book
may be reproduced, in any way or by any means,
without permission in writing from the publisher.

10 9 8 76 5 4 3

Printed in the United States of America



PART |

Chapter 1

Chapter 2

Chapter 3

Contents

LEARNING ABOUT THE ATARI HOME COMPUTERS
THROUGH GAMES 1

Communicating With Your Computer 3

Making Mistakes and Correcting Them, 13

The Elusive and Powerful RND(1), 22

Using RND(1): Some Loops and a Branch Will Make a Game, 26
The Game at Last: Guess a Number, 33

Theme and Variations: An Introduction to the Fine Art of
“Dressing Up” 37

The Tortoise and the Hare at Last—Almost! 47

The Race: Versions 1, 2, and 3, 50

Dressing Up Game Programs, 64

Getting More Complex, 72

Drill and Basic Skills 77
Number Facts, 78

Spelling Drill and a Little Grammar: Using ‘String Variables,’ 94
BASIC Vocabulary Introduced in Part |, 104

iii



iv. CONTENTS

PART Il GAMES FOR THE ATARI HOME COMPUTER 107

Chapter 4 Number and Logic Games 109
Guess the Number—Four Variations, 111
Getting to 100—Three Versions, 116
NIM, 119
Dice, 126
Thrice Dice, 128
Reverse, 132
QWERT, 136

Chapter 5 Word and Guessing Games 159
A Simple Word-Guessing Program, 161
Meditation With Word Imagery, 163
A Three-Letter Word Dictionary and Three-Letter Word Games, 165
Using Your Dictionary, 169
Three-Letter-Word Identifier for ATARI, 173
Series, 175
Secret Codes, 181
Anagrams, 185
Fractured Tales, 188
Fortune Teller, 194
The Oracle, 195
Your First Computer Horoscope Program, 196
Silly Questions, Silly Answers, 198
Color Preference, 200
Some Useful Subroutines for Word and Guessing Games, 217

PART Il THE ATARI SPECIAL 219

Chapter 6 Graphics 221
Some Simple Plotting Games, 223
Rectcent or Guess the Center, 226
Animation, 229
Moving Messages, 233
Some Geometric Experiments, 236
Straight Lines or There’s More in Mathematics Than Meets the Eyes, 241
High Resolution Drawing, 245
Text and Character Graphics, 249

Chapter 7 Sound and Music 253
Pitch, 256
Voice, Distortion and Volume, 262
Chord Builder, 265



Chapter 8

Appendix |

Appendix Il
Appendix 11
Appendix IV
Appendix V
Appendix VI
Appendix VII

CONTENTS

Color and Sound Combinations, 268
Jazz—Combining Color and Sound, 270
The Terrors of War (Sights and Sounds), 273

Color 275

Color Dressing for Number Guessing, 281

A Random Color Mosaic, 281

A 3-D Color Cube, 284

Triangle—A Simple Demonstration of Color Plotting, 285
Modern Art a la Josef Albers, 286

Using Paddle Controllers to Play With Color and Sound, 288

Errors and Error Messages: Helping You ‘“Debug’’ Your
Program 289

ATARI BASIC Cards—Reference Guide 297

ATARI Pokes 313

Clocks, Time, and Timing Input 317

A Scorekeeper Subroutine for More Than One Player 321
Screen Design Sheets for GRAPHICS Modes 0-8 323
ATASCII Character Codes 331

Index 335

14



- - ok
e I .
L
.-.Ii -.IEI' .-:-'|- B
= o oL N N
y it - =
e o
2 s REERL
B o I S |
E T
o B - = =
i ol .'-r-i' -
L EHPE
L - .
S r . .
ST Ly e
s a
" B -

2 o

L-I:l. '

2
- T
a1 (S
. -
-
v
P
ek
PR
ok
_
e
[ B [
o

B
B
B
B
=
B
e
[
B
==l -
B 1 -
- ==
B
[
[ B 1
=
o



Introduction

There are many different ways to approach your ATARI® 400™
or ATARI 800™ Home Computer. You can play with it; create programs
of your own; and explore the keyboard, graphics, sound and color control
built into the machine. Another way is to copy programs that others have
written for you and to play them. '

In this book we will provide many games that you can copy and play
on your ATARI computer. We will also show you ways to play with your
computer, to make up your own programs and games, and to dress up
your games so that they look good on the machine.

Dressing up games so that their presentation is interesting and so that
some humor and character can be integrated into programs is just part of
what might be called the personality of computing. Every computer has
its own personality, and every person who spends time working with
computers also develops a style and personality that characterizes his or
her programs. There are usually many ways to write a given program and
many different ways to display it on the screen. Given the flexibility of
computers and programming you should allow your own style to emerge
and not worry about copying others or making mistakes. Approaching a
computer is like learning a new language. The mistakes you make will
contribute to your ultimate mastery of the computer and its capabilities.

Part of this book is for beginners. Each chapter in Part | will contain

A ATARI is a registered trademark of Atari, Inc. (a Warner Communications
Company), used by permission.
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INTRODUCTION

an exposition of ideas and commands used in most of the programs
presented. However, at the end of each chapter there are sophisticated
programs that should interest experienced programmers. As you read
through the book, we will explain many of those aspects of computer
language that are used in the programs and exercises presented. We will
also illustrate some basic concepts such as looping and branching that will
enable you to develop complex programs. It is possible to use this book as
a basic learning text as well as a games book. In fact, much of the material
in the text can be used on other personal computers to master the central
concepts and vocabulary of BASIC.

The ATARI computer is particularly suited to be approached through
games, as it grew from games like “Pong TM”" and provides you with the
capacity to program complex games controlled by paddles and joysticks.
You can buy packaged games programs for your computer and paddles
and joysticks, as well. You can also, with practice, program games of your
own that use joysticks and paddles and are as challenging as those com-

mercially available.
Here is a picture of a joystick. You might have noticed that there are

two puzzled creatures sitting on it, wondering whether to play ‘‘Star
Raiders TM” or make up their own games. "\,

With the assistance of Steve Oliff who has worked for MARVEL and
other comic book publishers on many projects, we have conjured this
parent and child (we don’t know their sexes nor do we have the slightest
idea what sexes exist in the part of space they come from). According to
Steve, the parent’s name is Ta*ri and the child is Ta*ri, Junior.

Contrary to common assumption about the sophistication and ad-
vanced technological state of extraterrestrial beings, Ta*ri and Junior

Ta*ri Junior

L’S Star Raiders and Pong are registered trademarks of Atari, Inc.
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INTRODUCTION

In addition to critical points, there are places in computer programs
where one has to be extra careful not to make mistakes. Sometimes you
have to introduce new data or refer back and forth to different parts of a
program. It is easy at these and other points to make mistakes. We'll
indicate where you have to watch out for mistakes this way:

There are also many places where you might
want to change a program or introduce a new
program idea. Good places for this kind of
innovation and creativity will be indicated by
At

Places where concepts and words in BASIC are reviewed will be
pointed out in this way:

We hope that Ta*ri and Junior will help you navigate your way
through our programs and make it possible for you to program com-
fortably and creatively.



Here are some additional pointers to help you:

There are several special keys on the keyboard. Some examples are
[RETURN], [SHIFT], [BREAK], and [CLEAR]. The special keys will
be written in upper-case letters and enclosed in brackets.

Sometimes it is important to leave a space as a part of your program;
to do this just press the space bar on the keyboard. A small solid square =
is used in the program listings in Chapter One to indicate places where
spaces are needed within a program. By Chapter Two you will be able to
spot needed spaces without this reminder.

Ta*ri's boot is used to reference footnotes at the bottom of a page.
Since the asterisk is used in programming to indicate multiplication,
Ta*ri’s boot eliminates unnecessary confusion.

Different types of games are presented in this book. In Part I, we’ll
present a number of introductory games as well as the fabulous race
between the tortoise and the hare. We'll also include a section on games
that can be used to help your children learn the basic skills of arithmetic
and spelling. You can set up a spelling test or create some math drills,
and you can easily teach your child to do the same.

In Part [l we will also present language guessing games with an
emphasis on games that are slightly silly and fun to play as well as some
number games. These games provide ways to use your computer as a
party toy for children and adults. Included are fortune telling games,
riddles, jokes, and mystery games.

Part Il will deal with the special graphics, sound, and color aspects
of the Atari Home Computer. It will show you how to draw graphs, do
simple animated cartoons, compose songs, add sound and color to your
games, and mix all of the different modes of the computer to create multi-
media games and performances.

The appendices of the book have a number of useful charts, flash
cards, and graph-paper designs that should be useful when you try to play
with your ATARI computer. The error dictionary will help you deal with
programming errors that the computer can pick up. It is important as you
begin to program for yourself to understand that errors are so common
(even among pros) that the machine has programs built into its logic that
tell you when you make common errors and also give you indications of

how to correct them.
In order to play the games In this book, you will need either an

ATARI 400™ or an ATARI 800™ home computer, equipped with the
power supply transformer box and television interface box (which are
standard equipment for Atari home computers) and an ATARI BASIC
programming language cartridge. Any standard black and white or color
television set may be used with your ATARI Home Computer; however,
many of the games in this book make use of color features of your ATARI
Home Computer and will /ook better on a color set. Some of the games in

INTRODUCTION

xi
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INTRODUCTION

this book require a minimum of 16K of RAM (Random Access Memory);
however, most of the games may be programmed with only 8K of memory.
It is also recommended that you have a copy of the Atari 400/800 BASIC
Reference Manual, as well as a copy of the Atari BAS/C book.

In order to save the games you program so that you can replay them
in the future, you will also need either an Atari 410™ Program Recorder
(which uses standard tape cassettes) or an Atari 810™ Disk Drive with
either the 810 Master Diskette or 810 Master Diskette I1. (The Atari 810
uses standard 5 %" floppy diskettes.)

For a few of the games in this book, you will also need either Atari
CX40 Joystick Controllers or Atari CX30 Paddle Controllers. These
controllers add a great deal to the “‘playability” of many games and are a

wise investment for building up your system’s entertainment value.
It is not necessary to read this book sequentially. If you have ex-

perience with computers, you can start anywhere and use those chapters
that challenge you. If you are a newcomer to the machine, it is best to
begin with Part | and then dip in and out of the book and explore the
various types of games the computer can run. We urge you to play as
many games as you can, as they will familiarize you with the machine.
However, we hope that even more than playing on your ATARI computer,
you will play with it and take power over it. Ultimately, you are the
intelligence of your computer. The more you know and the more you are
willing to experiment, the more interesting things you can do with your
ATARI Home Computer. The computer can be useful, fun, and even com-
passionate if you make it so!
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4  COMMUNICATING WITH YOUR COMPUTER

The first thing to remember about your computer is that it takes

BASIC orders and follows directions. You tell it what to do. If your instructions
are interesting, it can do things that would be very difficult for you to

do with a paper and pencil. If your instructions are faulty, it will likely

have a nervous breakdown and commit errors that you will have to cor-

rect. There are people who dream of building a self-correcting computer,
but that is only a dream at present.

In order to give the computer directions, you and the machine have to
communicate in a common language. One common language of this
v computer and the people that use the machines is called BAS/C. Learning
ATARI BASIC is no more difficult than learning a few new words in a
foreign language or mastering a vocabulary or spelling list in school. In this
book, we will not be using all of the words in ATARI BASIC. In fact, we
will be using fewer than thirty words. The power of the computer is that
with a very small vocabulary it can do many sophisticated and complex
things. When you have mastered the vocabulary introduced here, you will
f\\ find yourself beginning to talk and think BASIC. Mastering the vocabulary

X {— 4 is a way of learning how the computer functions, and as you understand
Q j this, you will be able to take on increasingly complex programming
i? o problems.
~.

Y AN Your ATARI Home Computer is a flexible system which may be
ﬁ\) expanded to include several parts. The most important one is the key-
§ board and console unit, which includes the computer’s central processing
unit (CPU) and memory. You communicate with your ATARI com-
puter through this keyboard and console unit.

The keyboard is much like a typewriter keyboard and has many
features that are similar to ordinary typewriters. However, there are a
number of special features that are built into the computer keyboard and
we will introduce you to many of them throughout the course of this
book. One special feature is that numbers and letters are never inter-
ATARI® changeable. With a regular typewriter, you can freely interchange 1 (the
number) and | (the letter) or 0 and o. This interchange would confuse

CHEHEEHBHABES
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COMMUNICATING WITH YOUR COMPUTER 5

the computer. Remember, for most computer programs, numbers and
letters are two totally separate realms.

Now to BASIC. The first two words to learn are RUN and LIST.A
RUN instructs the computer to do the program that is in its memory.
The program could be a game or a tax computation schedule or an ani-
mated cartoon. The current program in the computer’s memory will
execute when you type RUN and press the [RETURN] key. If you turn
on the machine now, type RUN, and press the [RETURN] key, nothing
will happen because there is nothing in the program memory when you
start out. You have to put something in the memory.

When you type LIST and press the [RETURN] key, the computer
will print on your TV screen the contents of its program memory. If you
type LIST now you will not see anything, since you have not put any-
thing in the memory. The TV will simply say READY, indicating that you
can begin to program whenever you are ready.

In order to put a program into the memory of your ATARI com-
puter, you have to give each line you write a numerical name or label.
That label is called a /ine number. You can start with any line number
you like (as long as it’s an integer from 0-32767). As you continue to
write your program, you may have line numbers out of order; however,
your computer will reorganize your program so that lines are all in
numerical order. Remember: No matter what order you enter the lines of
your program, the computer will order all the line numbers from the
smallest to the largest and will follow the program in that order.

For example, if your lines were entered in this order:

100
50
10

250

They would be reorganized and followed in this order:

10
50
100
250

If you do not use a line number for a BASIC command, your ATARI
computer will try to perform the BASIC command immediately, and the
command will not be stored in the program memory. For example, the
commands RUN and LIST are not preceded by numbers; they are ‘“‘exe-
cuted” as soon as you finish the line by pressing the [RETURN] key. The

L All ATARI BASIC commands are always written in upper-case letters.




6 COMMUNICATING WITH YOUR COMPUTER

fact that you can try out most ATARI BASIC statements in this im-
mediate mode is a convenient way to learn new BASIC commands. It is
also very useful in tracking down programming errors, as we will see later.
However, if you want your computer to remember a BASIC program (even
if it's only one line long), you must use line numbers for each line.

/l

Once you put a program into the memory of your computer it will
remain there unless: 1) you turn the computer off; 2) you type the BASIC
command NEW and then press the [RETURN] key.

It is important to remember these two facts. People who are new to
personal computers sometimes forget that turning off the machine wipes
out the memory. If you are in the middle of a program and want to save
it, use your ATARI 410 Program Recorder or ATARI 810 Disk Drive.
(See the ATARI Operator’s Manuals for instructions.)

Finally, remember that by using the NEW command you can clear
the memory of your machine any time you want and write a new program.

PRINT is a command that tells the computer to print something on
the TV screen. It’s almost as simple as that. If you want the machine to
print your name, type PRINT and put your name in quotes after the
command. Then press [RETURN].

PRINT

PRINT “YOUR NAME” [RETURN]

Use quotes in the PRINT command when you have something you
want the machine to reproduce. Try to have the computer PRINT this
sentence: | KNOW HOW TO PRINT THIS SENTENCE.

After typing: PRINT “I KNOW HOW TO PRINT THIS SENTENCE”
remember to press the [RETURN] key. The computer will execute your
command after [RETURN] is pressed. Did you remember the quotation
marks?

The PRINT command works in a different way if you leave out the
quotes. When there are no quotes, the PRINT instruction tells the com-
puter to act like a calculator. PRINT “3+3” will cause the machine to
print 3+3. However, PRINT 3+3 will cause the machine to print the
result, 6.
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See what happens when you tell the machine to PRINT the following:

PRINT 23+45” [RETURN] Y
PRINT 23+45 [RETURN] Ay
PRINT 45%45 [RETURN] Ly
PRINT “45%45” [RETURN] <)

If you now try to PRINT words or letters and forget the quotes, all
you will get is O (not o) as the computer assumes a value of 0 unless told
otherwise.

Try this:

PRINT CAT [RETURN]
PRINT “CAT” [RETURN]

Now tell the machine to PRINT “I AM JUST A MACHINE" and press
[RETURN]. You will get your sentence. What happens if you instruct the
machine to RUN?

Nothing! That is because you have not given a name (line number) to
the line with the PRINT instruction, and so it did not go into the ma-
chine’s memory. Here is the instruction with a line number added:

10 PRINT “I AM NOTHING BUT A MACHINE”

Now, if you press [RETURN], type RUN, and then press [RETURN]
again, the machine will follow your instructions. In fact, each time you
type RUN and press [RETURN] the computer will print the line. /¢
remembers your instructions and follows your directions. That is the
essence of programming.

If you now type LIST and press [RETURN], the one-line program
you have just written will be printed on the screen. Remember, RUN
makes the program work, and LIST shows you what the program is.

Now for a new word and a new concept. The word is GOTO. GOTO
instructs the computer to go to a specific line in the program and do what
the line says and then continue with the next line. GOTO can set up a
loop, one of the most powerful things that can be done with a computer.
Look at the following program:

10 PRINT “I AM NOTHING BUT A MACHINE”
20 GOTO 10

This simple program says to print the sentence “‘I AM NOTHING BUT
A MACHINE” and then go on to line 20. But line 20 says go back to line
10 and do that again.

The program loops back because of the GOTO instruction. In fact,
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RUN the program and what happens? The sentence is repeated over and
over and over and over. Unless you stop the program it will run until your
TV or computer burns out. You have created an infinite loop which you
can break simply by pressing the [BREAK] key on your computer key-
board. If you want to restart the program from where it left off, type
CONT (for continue).

Now let’s make this simple loop a bit fancier. By adding a semicolon
(;) to the end of the PRINT instruction, your ATARI computer will
print each occurrence of the sentence alongside the previous one instead
of going to the next line each time. This way you will fill up the whole
screen; however, the sentences will be run together like this:

| AM NOTHING BUT A MACHINEI AM NOTHING
BUT A MACHINEI AM NOTHING BUT A MACHI
NEI AM NOTHING BUT A MACHINEI AM NOTHI

If you add a space after the last word of your sentence and place the
quotes like this:

10 PRINT “I AM NOTHING BUT A MACHINE®"’;
You will get more readable spacing and the sentence will be repeated.

I AM NOTHING BUT A MACHINE | AM NOTHIN
G BUT A MACHINE | AM NOTHING BUT A MAC _&
HINE | AM NOTHING BUT A MACHINE | AM N

The reason for this is that anything inside the quotes (including blank
spaces) will be reproduced by the computer. If you ever are depressed and
feel that no one knows your name, here is a program to try in order to fill
up your screen with name recognition:

a0
10 PRINT “YOUR NAME®"; w%
20 GOTO 10 T

Now here is a more complex loop: Read the program and try to
figure out what it will do on the screen before typing it into the machine
and RUNning it. It is a good idea to get into the habit of visualizing your
programs and guessing what they will look like. Later on you will find this
habit useful in correcting complicated programs that don’t do exactly
what you want them to do.

A With ATARI BASIC, your ATARI Home Computer is initially set up to

display 38 characters on each line before automatically moving to the next
line on the screen.
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10 PRINT “I DON’T LIKE SPINACH®'";
20 PRINT “BUT POPEYE DOES®"";
30 GOTO 10

Here is one more simple change to try. Replace the semicolon (;) at
the end of each line with a comma (,). Then run the program. Your pro-
gram should look like this:

10 PRINT “I DON'T LIKE SPINACH=",
20 PRINT “BUT POPEYE DOES®”,
30 GOTO 10

Like the semicolon, the comma is a spacing device. It moves to the
next tab stop on your ATARI computer before printing the next line.
Try using a semicolon on one line and a comma on the next line. How
does this change what you see on the screen?

So far you should be familiar with the following concepts: BASIC
words, special keys and delimiters (the symbols such as quotes which tell
the computer how to execute a command).

Concepts

Program—A series of instructions put in the computer’s memory that
determines what the computer is to do.

Line Number—A positive integer (less than 32768) that begins any ‘‘logical
line” of a program. These numbers instruct the computer to store the
information on that line in the memory. No matter what order you
type line numbers in your program, the computer puts them in order
from smallest to largest. When a program is executed, the computer
begins at the lowest line number and runs through the instructions in
increasing order.

Logical line—What you type from the first digit of the line number until
you press the [RETURN] key. This may appear on the screen as two
or more “visual lines,”” if it is more than 38 characters long.

Loop—A loop exists in a program when the computer is instructed at one
line to go back to a previous line and execute a command or sequence
of commands. An infinite loop occurs when a command sequence is
executed again and again indefinitely with no instruction in the pro-
gram to stop the loop at a particular point.
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BASIC Vocabulary

RUN—AR instruction to execute a program in the computer’s memory.

LIST—An instruction to list all the program lines in the computer’s mem-
ory.

READY—This word appears on the screen to indicate that the computer is
ready for you to enter, LIST, or RUN a program.

PRINT—This command functions in two ways: 1) Without quotes, PRINT
followed by an arithmetic expression turns the computer into a
calculator. Upon pressing the [RETURN] key the answer to your
arithmetic problem will be printed. 2) PRINT followed by anything
in quotes instructs the computer to print whatever is contained
within the quotes.

NEW—This command followed by a press of the [RETURN] key clears
the memory of the computer, makes it new.

GOTO-This instruction at one line instructs the computer to execute the
line number after the GOTO command next. Thus, GOTO 100
means the computer executes line 100 next and continues from
there. Using GOTO the computer can be instructed to skip back-
wards and forwards in a program. This:

10 PRINT “X”
20 PRINT 2+2
30GOTO 10

instructs the computer to skip back and execute line 10.
CONT—See listing under the [BREAK] key for explanation.

Special Keys

[RETURN]—The [RETURN] key is pressed when you are done with a
line and want to enter it into memory and go on to the next line or
when you have entered an instruction like LIST or RUN and want
the computer to begin to execute your instructions.

[BREAK] —The [BREAK] key stops a program or the listing of a program
as soon as you press it. If you want to continue the execution of a
program, type the BASIC word CONT and then press [RETURN].

Delimiters

Quotation Marks—'* " are used with the PRINT command and instruct
the computer to print whatever is between the quotes.
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Semicolon—The ; indicates that if several things are to be printed they
should follow directly after each other across the screen.

Without ; | AM THINKING
I AM THINKING
I AM THINKING

With ; | AM THINKING | AM THINKING | AM THINK
ING | AM THINKING | AM THINKING | AM T

Try to create a number of programs of your own using the vocabulary
and concepts already developed. Here are a few simple programs to get
you started. Try to conceptualize the programs and imagine what they will
do when RUN before you actually program and RUN them yourself. Then
change the program, make your own variations, and play with the few
simple words of BASIC we have introduced so far.

Notice that small changes in a program can make major differences
in what the computer does!

Program TA:

10 PRINT “I DON'T WANT TO®”
20 PRINT “STAYw”
30 GOTO 10

Program 1B:

10 PRINT “I DON'T WANT TO=”’
20 PRINT “STAY®w”;
30 GOTO 10

Program 2A:

10 PRINT “0k - sokok
20 PRINT %% - — 3 — ok
30 GOTO 10

Program 2B:

1O PRINT ‘%% _ _ ***n;
20 PRINT “se¥ .o _ % . _ **n;
30 GOTO 10
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Experiment with simple GOTO loops using numbers, symbols, and
spaces. Whenever you want to study the pattern you have created, press
the [BREAK] key and the pattern will be frozen on the screen. Or see
how to use [CTRL]-1 on page 00).

Here is a slightly more complicated pattern to study:

Program 3:

10 PRINT “11111117;
20 PRINT */0000000";
30 PRINT “@RERERE@ERQ";
40 GOTO 10

Make your own, and try to imagine a pattern and see if you can repro-
duce it on the screen.
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MAKING MISTAKES AND CORRECTING THEM

Don’t be afraid of making mistakes as you learn to program your
ATARI| Home Computer. Experiment with different combinations of
commands and numbers and letters and symbols. The more you experi-
ment, the more familiar you will find the keyboard and the easier pro-
gramming will become.

Even the most advanced programmers make mistakes. Sometimes the
mistakes are simple, like typing TRINT instead of PRINT or GOSO in-
stead of GOTO. Sometimes they are more complex and involve giving the

computer commands it cannot execute such as:

10 PRINT “HELP”
20 GOTO 15

(The computer cannot do this, since there is no line 15.)

A number of special features have been built into your ATARI Home
Computer and ATARI BASIC to help you understand the mistakes you
make and to correct them. One feature is an error detector that shows you
where you have made an error and in some cases tells you the kind of error
you've made. The other feature is the editing function, which makes it
easy to correct these errors.

In order to understand these two features of the ATARI Home Com-
puter, let’s make some deliberate errors and see what happens. Start with a

simple typing error and tell the machine to:

PRIMT “TOO BAD”
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Then press the [RETURN] key. The machine will then write:
ERROR- PRIMT [ITOO BAD”

Notice that there is a square surrounding the first quote. This in-
dicates that the machine cannot do what you commanded, and so you
should look over your command for some simple error (in this case typing
PRIMT instead of PRINT).

Now clear the screen and let’s make a slightly more complex error. To
clear the screen without erasing the memory as you do when you type
NEW and press [RETURN], press the [CLEAR] key while holding down
either [SHIFT] key. The cursor will appear on the upper left-hand corner
of your screen. The cursor is the little square that always tells you where
the computer will print the next letter or symbol you type.

Try this program with a built-in error. (First be sure you have cleared
the memory by typing NEW.)

10 PRINT “ANOTHER ERROR”
20 GOTO 11

Remember to press the [RETURN] key after each line. Try to RUN the
program by typing RUN and pressing [RETURN] once again. The com-

puter will be unable to do what you instructed and will print out two
things. First it will print:

ANOTHER ERROR
executing line 10. Then it will print:

ERROR- 12 AT LINE 20

Don’t panic! ERROR-12 AT LINE 20 means that at line 20 you
referred to a nonexistent line in your program. ERROR 12, as you can
see by looking at the ERROR messages listed in your Atari Basic Refer-
ence Manual, is a clue to you that the line your GOTO command referred
to could not be found in your program. If you could correct the program
to read:

10 PRINT “ANOTHER ERROR”
20 GOTO 10

the error would disappear, and the program would run. All the Error
Messages help you figure out what has gone wrong. In Appendix | you will
find information on “Errors and Error Messages: Helping You ‘Debug’
Your Program.” We've listed and explained the most common Error
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Messages, and in your ATAR/ BASIC Reference Manual there are explana-
tions for others,

If you ever feel bad about making an error or two, just think about
the fact that over 50 Error Messages were built into your computer; no
matter how experienced a programmer is, one always expects to make
mistakes and can use a little help.

Let’s go back to the program with ERROR-12 AT LINE 20. Press the
[SHIFT] [CLEAR] keys to clear the screen and then list the program
again by typing LIST and pressing the [RETURN] key. The screen should
now read:

10 PRINT “ANOTHER ERROR”
20 GOTO 11

Now take a look at the keyboard of your computer. There are a num-
ber of special keys that allow you to change a program, add or delete
things from the middle of a program, and correct errors. These are called
the editing functions and are controlled by the key just above the left
[SHIFT] key. It is labeled [CTRL] and stands for control key.

N\

ATARP®

EHAHEaEBEAARC M
e Jofwhel cfriviuli o] P ESERE e
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The control key is used with other keys on the ATARI keyboard to
move the cursor (the square on the TV screen that indicates where the
computer will print the next letter or symbol you type). Six special keys
that are used with the [CTRL] key for editing are indicated in black and
white and are all on the right side of the keyboard.

Notice the four arrows on the special keys located at the right of rows
two and three on the computer keyboard. The arrows indicate the direc-
tion they move the cursor. Try this experiment. Press down and hold the

SYSTEM
RESET

OPTION

SELECT

START

15
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[CTRL] key and at the same time press the [] key. The cursor will move
to the right. Now press [CTRL] and [1]. The cursor will move up. After
experimenting for a while with the four arrows and the [CTRL] key,
bring the cursor to the second 1 in 11 of your program:

10 PRINT “ANOTHER ERROR”
20GOTO 11

Now all you have to do is type a 0 and press [RETURN] and your
program will be corrected to read:

10 PRINT “ANOTHER ERROR”
20 GOTO 10

Clear the screen by pressing [SHIFT] [CLEAR] and then LIST and
RUN the program. You will find the error eliminated.

One of the special features of your ATARI keyboard is that each of
the keys has a “‘rapid repeat” feature. If you press and hold down the X
key, for example, you will get repeating Xs all across the screen. This
feature may be used to speed up editing with the cursor control func-
tions as well. For example, try the following:

Press and hold down the [CTRL] key, and with your other hand,
also press and hold the [~] key. This is a quick way to relocate the cursor
on the same line. Now, do the same thing with the [1] key. This is a short-
cut for relocation of the cursor key on a different line.

There are two more special keys that can be used with [CTRL] for
editing your program. They are the [INSERT] and [DELETE] keys found
on the upper right-hand side of the keyboard. These keys do just what
they imply—insert and delete spaces or symbols from your programs.

Starting with the corrected program:

10 PRINT “ANOTHER ERROR”
20 GOTO 10

Bring the cursor to the A in ANOTHER as illustrated above. Now
holding the [CTRL] key down, press the [INSERT] key four times. You
will have added four spaces after the cursor. You can now type whatever
you like in these spaces and change your program. Here is one possibility:

10 PRINT “NOT ANOTHER ERROR”
20 GOTO 10
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After you have added something to your program, let’s illustrate the
use of the [DELETE] key. /N You can eliminate what you have added
by bringing the cursor to the N in NOT and pressing both the [CTRL]
and [DELETE] keys at the same time. Each time you press [CTRL]
[DELETE] one letter will be swallowed, and the rest of the line will
move one space to the left.

Here are some exercises in editing that should help you become
comfortable with [CTRL] and its related keys.

Clear the memory of your ATARI computer, and type in the follow-
ing program:

10 PRINT “I AM TIRED”
20 GOTO 10

Now change the phrases “I| AM TIRED" to thc following phrases:

“I AM NOT TIRED”
“I AMNOT TRYING”
“I AM TRYING”

“IT ISTRYING”

“IT ISNOT TIRING”

Clear the memory once again, and type in this program:

10 PRINT “TA*RI";
20 PRINT “TAR|m”
30 GOTO 10

Run the program. Now LIST the program, and experiment with
editing it in the following ways.

Change line 10 in these ways:

10 PRINT “*4i++m’;
10 PRINT “¥¥-—*+u;
10 PRINT “+H4¥-+k+4m”;

Change line 20 and combine with some version of line 10:

20 PRINT “STARWAR®"";
20 PRINT “STAR-WAR®";
20 PRINT “STAR-STARE®";

A In case you hadn’t noticed, the [DELETE] or [BACKSPACE] key can be

used without the [CTRL] function as an eraser when you are writing your
original program. Pressing this key erases the previous character. Holding
down the key will erase a number of characters.

17
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Change line 30 in combination with some of the above changes to:

30 GOTO 20
30 PRINT “THE END”

There is another editing function which adds and deletes lines instead
of spaces. To see how this works type the following into your computer
and bring the cursor to rest on the 2 in line 20 (you should be able to do
this with the editing functions already described):

10 PRINT “*STAR*”;
20 PRINT “+STAR+";
30 GOTO 10

Then press [SHIFT] and [DELETE] at the same time. Line 20 will
disappear altogether. You have done /ine editing instead of letter, symbol,
or space editing. If now you press [SHIFT] and [INSERT] you’ve in-
serted a line where you can add a new line 20. Thus:

[SHIFT] [DELETE] deletes a line
[SHIFT] [INSERT] adds a blank line

In this program delete line 30:

10 PRINT “#+";

20 PRINT “?27;

30 PRINT “NOYESNO”;
40 GOTO 10

Now insert a new line 30 that reads:
30 PRINT “SURPRISE .. I'M BACK!"’;

There is also another way to delete a line of your program. Simply
type the number of the line you wish to delete and press [RETURN] .

30 [RETURN]

And, now, for an editing trick that will save you a lot of time in some
of your future programs. Introducing: “The Amazing Multiple Line
Trick.” Type NEW and press [RETURN], and then enter the following
one-line program:

10 PRINT “THIS ISMY ONLY LINE” [RETURN]
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Now, using your cursor control keys ([CTRL], [*], [«], etc.), move the
cursor until it sits over the 1 in 10 as shown here:

(10 PRINT “THIS IS MY ONLY LINE”

Type a2 and press [RETURN]. Do this again, except overwrite the 2 with
a 3; repeat with a 4 over the 3, etc. After three or four of these, LIST the
program. What has happened? The computer has made multiple copies of
the same line but each has a different line number!

Your program will now look like this:

10 PRINT “THIS IS MY ONLY LINE”
20 PRINT “THIS ISMY ONLY LINE”
30 PRINT “THIS IS MY ONLY LINE”
40 PRINT “THIS IS MY ONLY LINE”

If you RUN this program, it will print this message once for each line
number. In the example above, we got four identical statements. When
you begin writing some more complex programs, this feature will save you
a great deal of typing, since you can duplicate a BASIC statement any-
where in your program by just “editing” its line number! Always be sure
to press the [RETURN] key, or the new line will not be properly stored
in the program memory.

To insert a new line, simply give it a number which falls between the
two line numbers where you want to place it; thus to insert a line between
20 and 30 in this program:

10 PRINT “WW”;
20 PRINT “XX";
30 PRINT “ZZ";
40 GOTO 20

Simply type: 25 PRINT “YY”;

.

Any other line number between 20 and 30 that was not already used
as a line number would also do.

You may have noticed that all the programs in the book so far have
line numbers that are multiples of 10. We didn’t have to do it that way.
They could be multiples of 5, or 100, or any number. These lines could
also be numbered consecutively from 1 on. However it is always a good
idea to leave some numbers open between lines just in case you might
want to insert new lines later on.

19
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Some ways to number a program: A

Program 1—leaves no room for new lines.

1 PRINT “X"’;
2 PRINT “Y";
3 PRINT “27;

Program 2—will generally do.

10 PRINT “X";
20 PRINT “Y";
30 PRINT “Z";

Program 3—is a bit eccentric but will also do the same thing.

14 PRINT “X";
170 PRINT “Y”;
176 PRINT “Z";

Concepts

_Error Messages—These are messages built into ATARI BASIC or into the
logic of your computer. They flash on the screen when you’ve made a
common mistake. For more information on errors and error mes-
sages, see Appendix |.

Special Keys

[SHIFT] [CLEAR] —Pressing the [CLEAR] key while holding down the
[SHIFT] key clears the screen and puts the cursor in the upper left
corner without erasing the memory.

[CTRL]—The control key functions with the following keys to provide
you with the ability to edit your programs.

N ER [E=)ED )
E3|e3 L:JL:J JLW“J

You may have noticed as you’re reading that your TV changes color period-

A ically. This is caused by a mechanism built into your ATARI Home Com-
puter to protect your TV from burning out certain color phosphors as a
result of having one image on the screen for too much time.

(_—ﬁ
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These keys move the cursor, the small square on the screen that
indicates where the computer will enter the next thing you type.

[SHIFT] [INSERT]—Adds a line.
[SHIFT] [DELETE] —Deletes a line.

[10] [RETURN] —Deletes line 10 from your program. Typing a line
number and pressing [RETURN] will delete that line of your pro-
gram.

27
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THE ELUSIVE AND POWERFUL RND(T)

If you have ever played dice or roulette or bingo you already have an
intuitive understanding of RND(1). _& If you have ever had to draw a
name out of a hat or pick acard to see who goes first in a game, you have
also encountered the idea of RND(1). RND(1) is a random number func-
tion in ATARI BASIC that makes use of logic built into your ATARI
Home Computer. It simply picks a number “‘at random,”” such as picking
it out of a hat, spilling it out of a bingo cage, or choosing it from a deck of
cards. Because the computer can command so much information and do
things so quickly it can pick random numbers from a larger sample than
you can do with cards or dice or bingo tokens. Instruct your computer to
PRINT RND(1). Remember, quotes are not used. What do you get? We
got 0.2755226953, a decimal of 10 places. You will also get some 10-place
decimal between 0 and 1. RUN the following program and you’ll get a
slew of random numbers:

10 PRINT RND(1)
20 GOTO 10

Notice that this is just another version of the “name program’ you
did before.

& In ATARI BASIC you may use any number inside the parentheses for the
RND function: RND(0), RND(1), RND(12345), etc. All are equivalent. How-
ever, to make things simple and consistent, we will always use RND(1).
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If you [BREAK] this program and examine the numbers, you will
find that they are all between 0 and 1. For many mathematical purposes
these numbers are quite useful. However, for game purposes we need
numbers that are more like those that we can get from dice and spinners
and cards. We need whole numbers, which in ATARI BASIC language are
obtained by using the /NT function for INTegers. If you put INT in front
of the RND(1) function, the decimal fraction is eliminated or “‘truncated,”
and only the whole number before the decimal will be printed. What do
you think this program will do when you RUN it?

10 PRINT INT(RND(1)) Parentheses are used, as in algebra, to
20 GOTO 10 mark off parts of formulas. They
must always be paired.

The INT function will eliminate the decimal and PRINT the whole
number, which in each instance here will be 0. For this reason we have to
add a few more embellishments to the INT(RND(1)) function in order to
make it useful for games.

At this point it is important to understand what we are doing to the
RND(1) function, as it is an example of the way in which complex pro-
grams are built out of simple parts. We begin with:

RND(1) which gives us a number between 0 and 1 to 10 decimal
places.

INT(RND(1)) Now, in order to go higher we introduce another number that will be
used to make the original RND(1) greater than 1. Let’s say we want to get
up to 10. First we can multiply RND(1) by 10. Try this and see what
numbers are generated by the program:

A

s

10 PRINT RND(1)*10
20 GOTO 10

If you RUN this program you will discover that you now have random
numbers between 0 and 9.99999999. If you modify the program to get
only integers, you will have a short program that looks like this:
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10 PRINT INT(RND(1)*10)
20 GOTO 10

The careful use of parentheses is essential to avoid simple programming
errors. Every left parenthesis has to have its corresponding right paren-
thesis. Check every statement that has several sets of parentheses to see
that they are paired and placed where you want them.

This program will eliminate the decimal parts of all the numbers and
PRINT only the integers between O and 9. If we want the integers between
1 and 10, we will have to add a number so our program would look like
this:

INT(RND(1)*10)+1

10 PRINT INT(RND(1)*10)+1
20 GOTO 10

We now have a program that generates numbers between 1 and 10.
If you wanted a program for throwing one die, you would write a RND
program that would give you random numbers between 1 and 6. Could
you write that program now? All it requires is some simple modifications
of the program for numbers from 1 to 10.

If you have found it hard to follow this argument, don’t give up. Here
is a picture of what is happening. Always try to draw a picture of what
you are doing with a program if you feel that you are getting lost. A
program can be diagrammed, and drawing is a powerful programmer’s
tool!

RND(1) gives numbers here to a maximum of 10 decimal places of
accuracy.

?%Hm

1%

(o)}
~
(o<}
O
I
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RND(1)*10 gives numbers between 0 and 9.99999999.

PR S O SO NI NS OO I R
N S

0 1 2 3 4 5 6 7 8 9 9.99999999

INT(RND(1)*10) drops off the decimals and picks out the integers
from 0 to 9. Notice that 10 is not picked out because RND(1)*10 only
goes to 9.99999999.

By adding one to the previous statement, we get the integers from 1 {_/\,-\\
7
N

to 10:
INT(RND(1)%10)+1 \\ iz}
\ \>
Z

D)

2

\(‘
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N
-

LET X= USING RND(1): SOME LOOPS AND A BRANCH WILL
MAKE A GAME

With a few additions to the vocabulary you will be able to create some
interesting guessing games while mastering ATARI BASIC. The first addi-
tion is quite simple:

LET X =

X is a variable, that is, its value can vary according to what you want
it to be. We will start with number variables and later on show you how to
use string variables which can contain words and letters. Here is a simple
example of deciding what X should be:

10 LET X=10
20 PRINT X+30

What do you think the computer will do when you type RUN? It
will print 40, as it added your X to 30. If you change X to the following
numbers, what do you think the computer will print? X=90,23,2,34,
3.007

Now, to get a little tricky and use what was learned in the section
about RND, let X be a number chosen at random by the computer. We
could ask X to be a number chosen at random between 1 and 6 (like
tossing a die) by letting X be described as follows:
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10 LET X=INT(RND(1)*6)+1
20 PRINT X

Try this program. The computer will choose a random integer be-
tween 1 and 6 and then print it. If we added the following line the com-
puter would keep on.choosing and printing random numbers between 1
and 6 as if it were tossing dice eternally: 30 GOTO 10

Try the following exercises before you go on: Have X be a random
number between 1 and 20, 1 and 4, and 1 and 52. Write a program to
PRINT the numbers chosen if the computer chooses only once. Then add
a line so that the computer goes into a endless loop and keeps on choosing
numbers at random.

LET X= can become a bore. Everytime you want to change X you
have to write a new program just as you did above. In order to simplify
things (and the computer is excellent at simplification once you get the
hang of it), there is a statement in BASIC that lets you put a different
number value for a variable into the computer whenever you choose. The
key word is INPUT and it means just what it says: Put something in. That
something, when it is a number, is usually designated by some variable
name like X or Y or Z. Thus, INPUT X means that the computer will
hold a space in its memory for X, the number you put in. Try the follow-
ing miniprogram:

10 INPUT X
20 PRINT X+30
30 GOTO 10

This program differs from the LET X= program simply by replacing
the LET statement by the INPUT statement. When you RUN the program
a ? appears on the screen. You can now put any number into the program,
say 2345, press [RETURN], and get the sum of that number plus 30.
Notice that after the sum is given, the ? appears again. That is because at
line 30 we told the computer to go back and give us another chance to
put a new number into the machine. In this way you can do multiple
adding (or any complex arithmetic operation) on any number of INPUTs
without having to change the program. For example, if you want to set
up a program for dividing a number by 5 and then multiplying the answer
by 12, here is a simple way to do it:

M@ 10 INPUT X A
3 20 PRINT X/5%12
30 GOTO 10
& Line 20 will calculate in the following order: First calculate X/5; then take
this result and multiply it by 12. ATARI BASIC uses standard mathematical

conventions, i.e., it does all multiplications and divisions first, from left to
right, then additions and subtractions.

27
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Try some numbers and see how easy it is to set up a program for
continued calculation using one INPUT statement. Then stretch a bit and
see if you can develop some programs using INT, RND(1), LET X=, and
INPUT. Here’s one program that uses all these new BASIC words. What
do you think the program does? RUN it and see if you are right.

10 LET X=INT(RND(1)*6)+1
20 INPUT Y
30 PRINT X*Y

With one more concept we will be able to set up a program for a
number guessing game. This might seem like a lot of work to develop a
simple game, but remember that we are now almost halfway through the
words you'll need to know in order to play, program, and modify most
of the games in this book. The simple example belies the complexity that
is embodied in the BASIC vocabulary already presented.

The new BASIC word (actually two words joined together to make
a statement) is IF ... THEN. This concept is understood by the computer
in much the way you use it in everyday life. It tells the computer that |F
something happens to be the case, THEN do something else, which may be
to branch to another part of the program. IF it is not the case, THEN go
on with business as usual.

When you master branches and loops, you are ready to become a
proficient and confident programmer. Here are some everyday loops and
branches:

A Boring Loop

A - SET THE TABLE

l

B - EAT

y

C - CLEAR THE TABLE

v

D - WASH THE DISHES

N

E - GOTO A

LOOP

E is an unconditional branch. and here it sets up a loop.
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The Daily Round
A - GET UP
B - EAT, WORK, PLAY

C - SLEEP

D - GOTO A

Here D is the unconditional branch which sets up a loop.
A Wet Branch
A - START INDOORS

B - GO OUTDOORS

C - MAKE A DECISION

branch ) o
not raining raining

E - PLAY BASEBALL D - GO INDOORS
Another Wet Branch

A - GO INDOORS

7 B - EAT A SNACK
“x"“jg v

C - GOOUTDOORS

D - MAKE A DECISION

LOOP

branch

not raining raining
E

- PLAY FREEZE TAG D-GOTOA

A branch turned into a conditional loop. The condition is whether or
not it is raining.
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Two Conditional Branches and No Loop
A - GO TO BANK

B - CHECK YOUR BALANCE

branch
| 1
less than $100 $100 more than $100
D - DO NOTHING
C1 - BORROW FROM A 2 - CASH A CHECK
FRIEND

After looking at -these everyday examples of loops and branches,
let’s introduce an |F THEN branch to a simple INPUT program.

There is one more symbol we’ll use: < > which means not equal to
(literally, it means “less than or greater than”) and is made by typing
first < and then >._&

10 INPUT X
20 IF X=6 THEN PRINT “THAT IS THE RIGHT NUMBER”
30 IF X <> 6 THEN PRINT “TRY AGAIN"
40 GOTO 10
Try to visualize what this program says. It will help you if you un-
derstand how we made up the games presented in the text and also help

,’\,\\ you to design programs on your own.

The first line, 10 INPUT X, says to put some number, any number,
L @ 3 . S
(3 { into the machine’s memory.

K \E\, # The second line, 20 IF X=6 THEN PRINT “THAT IS THE RIGHT
T 4 NUMBER™”, says that if the number you put in is 6 then the machine

P\‘ Q\>, should print “THAT IS THE RIGHT NUMBER”.
[9 v If the chosen number (X) is not 6, the computer skips line 20 and
- goes on to the next step. That is one of the basic characteristics of |F

yourself. If the conditions of the statement are not met, the computer
goes right on to the next line of the program.

The third line, 30 IF X <> 6 THEN PRINT “TRY AGAIN”, says
that if the X you INPUT into the computer is not 6 then the machine

l\ THEN statements and one to think about when you begin to use them
}‘ #*

A While we're at it, we might as well introduce < and >. They are used as they
are in algebra to stand for less than (<) and greater than (>). < = means less
than or equal to, > = is greater than or equal to, and <> means not equal to.
Arithmetic symbols are: add +, subtract -, multiply *, divide /, and exponen-
tiation A.
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should print “TRY AGAIN" and return to the INPUT statement so that
the guesser can try again.

Here is another example of an IF THEN branch that you should try
to visualize. What will the computer do with this program? Put the pro-
gram into the machine and see if it does what you expected:

10 PRINT “WHAT’S MY NUMBER?"";

20 INPUT X

30 IF X+2=5 THEN PRINT “YOU GOT IT”
40 IF X+2 <> 5 THEN GOTO 10

IF you have been able to visualize this program THEN you are ready
to use all of the language we have developed so far to program a number
guessing game, to embellish it for your own pleasure. Before developing
the game, let’s review the concepts and vocabulary introduced in this part
of the chapter.

Concepts

- Branching—A program has branches at those lines where one of a number
of different things can happen. Branches are represented by |F THEN
statements.

BASIC Vocabulary

RND(1)—This command generates a random number between 0 and 1 (not
including 0 and 1 themselves).

INT—This function turns decimal numbers into integers in the following
way: Each decimal number is reduced to the integer to the left of the
decimal point. Thus 3 and 3.9 and 3.999999 will all be turned into 3
by the INT function. To see this, type PRINT INT(3) and press
[RETURN]. The computer will then PRINT 3. If you type PRINT
INT(3.999) and press [RETURN], the computer will also PRINT 3.

INT(RND(1)*any integer)—This command generates integer random num-
bers between 0 and one less than the number you chose (not counting
that number). To get the positive random numbers from 1 to your
chosen number you change the command to INT(RND(1)*any
positive integer)+1. Thus INT(RND(1)*9) will generate random num-
bers from O to 8, inclusive, and INT(RND(1)*9)+1 will generate
random numbers from 1 to 9, inclusive.

LET X=—This command assigns a number value to the variable named X.
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INPUT X—This command allows the person using the computer to assign
a different number value to X from the keyboard each time the pro-
gram is RUN.

X<Y XlessthanY

X< =Y Xlessthan orequal to'Y
X>Y Xgreater thanY

X >=Y X greater than or equal to'Y
X<>Y Xnotequal toY

X+Y XplusY

X-Y X minusY

X*Y X multiplied by Y

X/Y X divided by Y

XAY Xraised to the Y power

Delimiters

( )—Parentheses are used, as in algebra, to mark off parts of formulas.
They must always be paired.
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THE GAME AT LAST: GUESS A NUMBER

We will now program a simple number-guessing game. The computer
will pick a number between 1 and 10 at random, store the number in its
memory, and then ask you to guess the number. If you guess correctly,
the computer will let you know. If you make a wrong guess, the computer
will give you another chance. Thus the structure of the program will be
as follows (it is a good idea to sketch out the structure of your program
beforehand as a guide to your work):

CComputer picks and stores a random integer between 1 and 10. ' {

I

Computer asks you to guess a number between 1 and 10 )

!

You INPUT your guess. )

]

CComputer tells you how you have done.

i}

IF your answer is not correct THEN you get another guess.)

N

guess correct

guess incorrect

CIF your guess is right THEN the game ends.

In order to write this program in a language the machine under-
stands, we start with the computer choosing a number between 1 and 10
at random. We do this using the RND(1) function.

10 LET X=INT(RND(1)*10)+1

Now the computer has chosen and stored a number. The next step is
for the machine to ask you to guess. That can be done with a simple
PRINT statement:

20 PRINT “l HAVE CHOSEN A NUMBER FROM 1 TO
10.wmTRY TO GUESS WHAT IT IS” _/_\J
Now you INPUT your guess. Notice that you have to use a variable
letter other than X since X is already reserved for the number the com-
puter chose. We'll use Y, but it could be any letter:

M. Whenever you see a line like this with more than 38 characters, keep on typing

until the end of the logical line before pressing the [RETURN] key.

33
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30 INPUT Y

Next we have to set up some |F THEN branches and we’ll be ready to
play:

40 IF Y=X THEN PRINT “YOU GOT IT!mGOOD JOB.”
501F Y <> X THEN GOTO 30

Line 50 instructs the machine to go back to the INPUT line and give
the player another chance.

Now RUN the program and play the game. If you like, change the
messages in the PRINT statements, add a new ending, or embellish the
game in any way that strikes your fancy. For example, you might put in
an endless loop that says “YOU WON”, or make the computer choose a
number from 1 to 25, etc. Here’s one embellishment of the game using an
endless loop.

10 LET X=INT(RND(1)*10)+1
20 PRINT “GUESS A NUMBER FROM 1 TO 10”
—30 INPUT Y

branch
& loop 40 IF Y=X THEN GOTO 60

L5() IFY<>XTHEN GOTO 30 branch

—> 60 PRINT “YOU WON®”; <——
endless
loop — 70 GOTO 60
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This is how the program works:

( Computer chooses and stores a number from 1 to 10.

I

Player INPUTs a guess )

r

G
? ( IF the player guesses the number THEN GOTO
0 r G
: O
IF the player does not guess the number THEN GOTO INPUT T
O
G { Computer PRINTs "“YOU WON J‘
v ]
T
O

Computer goes back )

In this section on number games you'll find a number of embellish-
ments of this simple game. You might want to look at them now or wait
until you develop some more vocabulary and can complicate the game
yourself.

See if you can write the program on your machine without looking at
our program. Try to think through the steps required and recreate the
game. If you can do that, you are ready to move on to more complex
games and to some new BASIC vocabulary. If not, leaf ahead in the book,
copy and play some of the games presented, and then try this chapter
again some other time.
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Chapter 2

Theme and Variations:
An Introduction to

the Fine Art of
“Dressing Up”

The finest games, whether they are played on a computer or not,
generally have evolved from a relatively small number of simple themes.
For example, the ancient games of GO and Chess are games of capture,
and MONOPOL Y® is a game of control of money and property.

What makes each of these games unique is the way in which the theme
has been ‘“‘dressed up.” Each game places us in a play world which has its
own personality and character. And it is this perennial combination of
simplicity and elegance which attracts us and keeps us ‘“hooked.” What
is intriguing about fine games is that we may continue to find endless
ways of playing them and modifying them, sometimes even changing the
rules to create an entirely new game from an old structure.

We hope that this book will encourage you to change and modify
games we present so that they become your own, and that you will create
new games for your ATARI Home Computer that are novel and exciting
to play. One way to get involved in this process is to watch how a very
simple idea can grow and evolve. It's very much like watching a new house
being built.

The theme for the game presented in this chapter is the classic race
between the Tortoise and the Hare. The old, plodding, deliberate Tortoise
is challenged to a race by the speedy Hare. The Tortoise is steady, regular,
and sometimes painfully slow. The Hare is fast but erratic. It jumps all
around, is impatient, and in the original Greek fable is foolish. The Hare

MONOPOLY ® is a registered trademark of Parker Brothers, Inc.
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runs too fast for itself and is defeated by the slow persistence of the
Tortoise. In our computer equivalent of the race, the ending isn’t so
predictable. Each participant has a chance and the outcome differs from
race to race. Before getting more specific about the Tortoise and the Hare,
however, a few new parts of BASIC vocabulary have to be introduced.

The first new concept is that of a FOR-NEXT loop.

The first looping command we introduced was the GOTO command.
In our example it set up loops like the following:

10 PRINT “lI WISH | COULD DO MORE INTERESTING
THINGS WITH MY ATARI COMPUTER”;
20 GOTO 10

This GOTO instruction, without any way of stopping it, sets up an

infinite loop. FOR-NEXT commands make it possible for you to control

FOR the exact number of times you want the computer to run through the

loop. For example, suppose you wanted to PRINT “I’M JUST A MA-

CHINE” exactly five times. Here are two ways of doing this using LET, IF-
THEN, and GOTO statements:

~NEXT

Wt

10 LET X=0

20 LET X=X+1

30 PRINT “I'M JUST A MACHINE”
40 IF X<5 THEN GOTO 20

10 LET X=1

20 PRINT “I'M JUST A MACHINE”
30 LET X=X+1

40 IF X<=5THEN GOTO 20

Now, here is how you can write this same program using a FOR-
NEXT loop:

10 FOR X=1TO 5
20 PRINT “I'M JUST A MACHINE”
30 NEXT X

Examine the program which uses the FOR-NEXT loop. Notice that
line 10 tells the machine how many times to run through the loop. You
can experiment with it; for example, change line 10 to:

10 FOR X=1TO 10




THEME AND VARIATIONS: AN INTRODUCTION TO THE FINE ART OF “DRESSING UP” 39

Or:

10 FOR X=1 TO 1000

Line 20 is the PRINT command, telling the computer what to PRINT
each time it goes through that loop. Line 30 is the crucial line; it closes the
loop and is similar to a GOTO statement. The NEXT X command instructs
the machine to go back to the beginning of the loop and do it again until
the right number of loops are made.

See what happens when you leave out the NEXT X instruction. RUN
this on your ATARI:

10 FOR X=1TO 10
20 PRINT “LOOP DE LOOP”

The machine goes through the loop once and then stops and waits for
the next command. Now, add:

30 NEXT X

RUN the program again. What happened this time?
Here is a little practice with the FOR-NEXT loop:

e Write a program that will PRINT your name exactly 12 times.

e Write a program that will PRINT 3 random numbers between 1
and 6 (the equivalent of tossing a die 3 times).

Another BASIC word that is useful when you write your own pro-
grams or try to understand other people’s programs is REM.

REM means REMark. It really is not a part of your program but is
a note to you, the programmer, to tell you what is in the program. It is
difficult to look through a program and visualize what it is supposed to
do without hints. Therefore, using REM statements is usually a good idea.
In our number guessing game the REM statements might be used this way:

5 REM NUMBER GUESSING GAME FROM 1 TO 9

10 LET X=INT(RND(1)*9)+1

20 PRINT “I HAVE CHOSEN A NUMBER FROM 1 TO 10.
TRY TO GUESS WHAT IT IS”

30 INPUT Y

40 IF Y=X THEN PRINT “YOU GOT IT!”

50 IF Y{()X THEN GOTO 30

Don’t press the [RETURN] key until the end of each “logical line.”
When you run out of room on the screen, your ATARI Home Computer
will just keep going on to the next line.
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Here is another example of a REM statement:

5 REM PRINTING MY NAME MILLIONS OF TIMES
10 PRINT “MY NAME";
20 GOTO 10

The REM statement does not affect the program in any way, and you
can write your REMs in any style that you find comfortable. Some pro-
grammers find BASIC grim and unimaginative, and so they write funny,
eccentric REMs. Other REM statements are as austere as BASIC. It is a
matter of style, of making the program and the machine your own.

There are four more commands that are needed to get on with the
Tortoise and the Hare. These commands throw your ATARI Home Com-
puter into GRAPHICS mode and let you draw on the screen. What this
means is that the screen becomes like graph paper, and you can plot
points on it just as you can plot points on graph paper with a pencil or
pen. To get your TV screen into graph paper mode you must give the
machines a GRAPHICS instruction. For the details of the nine GRAPHICS
modes, your ATARI computer can use see Chapter Six. For our game the
GRAPHICS 7 mode will be used. The command:

10 GRAPHICS 7

enables the computer to draw a graph that has 160 columns (numbered 0-
159) and 80 rows (0-79). In addition, four lines of text can fit on the
screen in the text window that appears at the bottom of your TV screen.
Thus GRAPHICS 7 will set up your screen as illustrated in the following
diagram.

The 0, O point of the graph is at the upper left-hand corner of your
screen. This is very different from most graphs that one sees where the
0, 0 point is at the lower left.

The command 10 GRAPHICS 7 is not enough to get your ATARI
computer to produce a graph, however. To produce an image the com-
puter needs to have instructions about both color control and point

) location on the screen. Remember that your ATARI Home Computer

takes over control of the TV screen. The screen does what the computer
tells it to do. You have to give a COLOR command along with putting
the screen into a GRAPHICS mode. In a while we’ll show you how to be
fancy with COLOR. For now we will assume a black-and-white screen.
To get into GRAPHICS 7 and produce a black-and-white image, this is
the instruction you type for the computer:

10 GRAPHICS 7
15COLOR 1
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There is not much space taken up by these two lines and ATARI
BASIC has a way of joining two short lines together. It uses the colon (:)
to condense two or more BASIC command lines into one line. Thus lines
10 and 15 above can be rewritten as follows:

10 GRAPHICS 7:COLOR 1
15 [RETURN]

Once you have done that you are ready to PLOT points and draw
lines on the screen. You can PLOT points on the screen in the same way
you PLOT points on graph paper (remembering of course that 0, O is at
the upper left). The BASIC word for plotting points is just PLOT, fol-
lowed by two numbers. The first number is the column the point is in,
and the second is the row. The numbers are separated by a comma (,).
Here is a simple program and a graph which represents it:

10 GRAPHICS 7: COLOR 1
20 PLOT 5,4
30 PLOT 6,5
40 PLOT 7,6

Remember that the number in front of the comma is the column number
and the number after the comma is the row number. Also remember that
in GRAPHICS 7 there are 160 columns (0-159) and 80 rows (0-79).

COLUMNS
0 ' 48
o ' 64 80

R
0 16}
W
S

32

Now try to visualize where the following points will be plotted on
your screen, and RUN the program to check out how close you were:

10 GRAPHICS 7:COLOR 1
20 PLOT 20,30

30 PLOT 120,10

40 PLOT 10,60
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50 PLOT 50,60
60 PLOT 150,10

Try to PLOT some points yourself. A good exercise that can help you
get familiar with the screen is to PLOT a point in your program and to @
mark that point on graph paper like the one shown above before RUNning
your program. (See Appendix for blank GRAPHICS sheets to use.) After /
a while you’ll develop a feel for the placement of points on the screen.

There is one final command that we need to consider before getting
to the race. That command is DRAWTO. In ATARI BASIC, DRAWTO
enables you to draw a line from any point on the screen to any other

point on the screen.
Here is a simple DRAWTO program and its graph:

NEW

10 GRAPHICS 7:COLOR 1
20 PLOT 2,2

30 DRAWTO 6,6

COLUMNS
0 16 32 48 64

DRAW TO HERE

16

w=z0ox

32

Try this. Then try the following programs on your ATARI Home
Computer before RUNning the programs; study them and guess what
they will look like on the screen:

10 GRAPHICS 7:COLOR 1
20 PLOT 150,79
30 DRAWTO 0,0

10 GRAPHICS 7:COLOR 1
20 PLOT 5,5

30 DRAWTO 10,10

40 PLOT 1,1

50 DRAWTO 6,7
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Use the [SYSTEM RESET] key or
type GR.0 [RETURN] so yeu can LIST

your complete program on a full
screen. Remember to type NEW
before entering each program.

I’m lost!
How do | do it?

5 REM USING RND(1) WITH GRAPHICS
10 GRAPHICS 7:COLOR 1

20 PLOT 80,40

30 DRAWTO RND(1)*100,RND(1)*50 /5

5 REM ILLUSTRATES HOW REPEATED USE OF
RND(1) IS INTERESTING AND USEFUL FOR
GAMES AND GRAPHICS

10 GRAPHICS 7:COLOR 1

20 PLOT 80,40

30 DRAWTO RND(1)*100,RND(1)*50

40 GOTO 20

Remember the new vocabulary introduced here, and review these

Concepts

Graphics modes—The ATARI Home Computer has the capacity to turn
the TV screen into a graph-paper-like sheet that you can draw on.
There are nine different graphics modes in ATARI BASIC. The one
we will use in this chapter is GRAPHICS 7 (see new BASIC vocabu-
lary below). For further information turn to Chapter Six on ATARI
Graphics.

BASIC Vocabulary

REM—A BASIC statement which stands for REMark, reminder, remember,
or whatever. In any case, it is ignored by the program and is there
for your own use as comment or notes to yourself on what the
program is doing or supposed to do.

GRAPHICS 7—This statement turns the screen into a graph with 160
columns (0-159) and 80 rows (0-79). At the bottom of the screen
is a window that can display four lines of printed text.

Your ATARI Home Computer automatically PLOTs random numbers as inte-

gers.
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COLOR 1-This statement tells the ATARI Home Computer to select a
particular color for drawing or plotting points. With black-and-white
TV screens, it provides a good contrast against the black graphics
screen.

FOR-NEXT—A pair of statements that go together to set up a loop. The
FOR statement opens up the loop and specifies how many times the
loop will be repeated. The NEXT statement closes it each time and
sends the program back to do the loop again until the specified
number of repetitions have occurred. To set up a FOR-NEXT loop,
each FOR statement in a program must be closed by a corresponding
NEXT statement.

Here is a simple example of a FOR-NEXT loop that goes around five
times:

10 FOR X=1TO 5
20 PRINT “HELLO”
30 NEXT X

If you RUN this simple program, the machine will print:

HELLO
HELLO
HELLO
HELLO
HELLO

PLOT X, Y—This statement places a point on the screen at the intersec-
tion of the X column and Y row. Notice that X and Y are separated
by a comma. X and Y can take values from 0 through all the positive
numbers so long as those numbers fall within the size of the numbers
of rows and columns in the graphics mode you are using. For
GRAPHICS 7, X can range from 0 to 159 and Y from 0 to 79. (Note:
X and Y can be variables as well as numbers. For example, using a
FOR-NEXT loop you can PLOT the following four points, 1,1 2,2
3,34,4.)

10 GRAPHICS 7:COLOR 1
20 FOR X=1TO 4

30 PLOT X,X

40 NEXT X

DRAWTO X,Y—After PLOTting a point, you can draw a line from that
point to any other permissible point on your screen by using the
DRAWTO command. For example, this program will draw a diagonal
line from the top left to the bottom right of your screen when RUN.



46

THEME AND VARIATIONS: AN INTRODUCTION TO THE FINE ART OF “"DRESSING UP”

10 GRAPHICS 7:COLOR 1
20 PLOT 0,0
30 DRAWTO 159,79

Special Keys

[System Reset] —restores the screen display to GRAPHICS 0 (mode 0),

clears the screen and returns margins and other special variables to
their “default” values. In general, if you just want to clear the screen
or the text window in GRAPHICS modes, the proper operation is to
press [SHIFT][CLEAR]. In most cases, pressing [SYSTEM RESET]
will accomplish the same result, but it occasionally has unwanted
side effects.

Delimiters

Colon—The colon (:) is used to combine two or more ATARI BASIC

statements into one statement with one line number. In this ex-
ample:

10 GRAPHICS 7
20 COLOR 1

lines 10 and 20 can be rewritten as follows:
10 GRAPHICS:COLOR 1

Remember, whenever the logical line being typed in exceeds 38
characters, the ATARI Home Computer will automatically move on
to the next line of the screen. (Lines in program listings that show two
or more consecutive lines without a new line number are to be typed
as one continuous line on your computer.)

Comma—The comma (,) is used to separate the variables or numbers

assigned to the columns and rows used in the GRAPHICS mode.
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THE TORTOISE AND THE HARE AT LAST—ALMOST!

The following two programs are building blocks for the Tortoise’s
race with the Hare. Examine each one and try to guess what will happen.
These programs are more complex than the ones you have encountered so
far, but don’t be alarmed if they confuse you. Try them out and notice
what happens. Then look at the programs again and try to puzzle out why
they happened the way they did. Why does one program represent the
Tortoise and the other the Hare? Here are some hints that might be useful!
The first program contains two FOR-NEXT loops. Think about how they
could work together. Remember that the first loop (the X loop) begins,
and then the Y loop follows. We'll explain in more detail later, but see if
you can understand it for yourself. Remember that the REM statements
are not part of what the program does. They are like program notes from a
theater play or a music concert.

i0 REM x THE TORTOISE FILLS THE SCREEN
15 REM X STARTING FROM THE LEFT

20 GRAFHICS 7:COLCR 1

30 FOR X=0 TO 159

40 FOR Y=0 TO 79

50 FLOT XY

60 NEXT Y

70 NEXT X

47
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COLUMNS
0 16 32 48 64

64

79

This program will fill the entire screen, beginning at the upper left-
hand corner and going down the O column until it reaches the bottom.
Then it will begin at the top again and go down the 1 column. Here is
a picture of what the screen would look like at the middle of column
three.

This program plods along, point by point, like the methodical
Tortoise.
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100 REM x THE HARE FILLS THE SCREEN
105 REM x USING RANDOM FOINTS
110 GRAFHICS 7:COLOR 1

120 FLOT RNDC(L)X1S9yRNDC(1)IX79

130 DRAWTO RND(1)X159yRND(1)%X79

140 GOTO 120

——

K—/‘—\\
But you forgot

INT in lines
120 and 130!

This program PLOTs a random point on the screen, picks another
random point on the screen, and then draws a line from the first point to
the second one. Using the GOTO loop at line 140, it then repeats the
process all over again, filling the screen with random lines that dart about
much like a Hare does.

The way we have set up these programs and given them line numbers
makes it possible for you to run one after the other without typing NEW
and clearing them from memory. If you type line numbers 10 through
70 and then RUN them, you will see the Tortoise training for the race
first. Then, if you type lines 100 through 140 you will see the Hare going
through its paces. 153

. To stop either of these programs before they are finished, press the [BREAK]
key. To continue, type CONT. The first program will eventually stop on its
own, but the second program will continue indefinitely, even after the screen
is filled, since there is no provision to stop it.

INT isn’t nem

PLOT points in ATARI
BASIC GRAPHICS modes.

49
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THE RACE: VERSIONS 1,2, AND 3

Now, for the race. We will take the two building blocks and combine
them in a single program-in which the Tortoise uses the left half of the
screen and the Hare uses the right half. Thus all the points on the screen
up to column 79 define the Tortoise’s space, and all those from column
80 to 159 define the Hare's space. In addition, we will have to combine
the moves of the Tortoise and Hare so that they run simultaneously. The
way to do that is to put the Hare’s moves inside of the loop that define
the Tortoise’s moves; so first the Tortoise will make one move, then the
Hare will make one move, and then the loop will begin again.

Here is a program that sets up a race between the Tortoise and the
Hare. It is the most difficult one you’ve encountered so far, so be patient
with it.

Remember, we have changed the screen so that each creature only
moves on one-half of the surface, and we’ve put the two creatures’ moves
inside the same loop.

10 REM x THE TORTOISE & THE HARE

15 REM x VERSTION 1

20 GRAFHICS 7:iCOLOR 1

25 FRINT *"WHO DO YOU THINK WILL FINISH
FIRGT?®

30 FOR X=0 TO 79

40 FOR Y=0 TO 79

50 FLOT XyYI!REM x THIS IS THE TORTOISE



1 uotsiap ‘91BH R 39ST0310] ‘SIJON

LS| HYT HIS|I|N g TIT(I(M MiN|{I| HIL Ny o} & ofd O{HIM
b br . sagaganapuns r ssgessgessnageans rH sssssiies
s§Susinagagia g8 8 g 1 gesasg 1 I HEHBTHB R EHEE T EET
& T T R R HHT T HHIH HiT HHHHER H @n sisdseibetasanyiits
HHHHTHH § HHHH HE HHHHH U H R R H T T T
‘ il ] s R
HHHHH T HH HHTHT . HHITHTH H HIHIH
HH HHH S HT A T M THEH
sgéssssn H geai sdbadoaseugbosndeteghasanpipte sgeahafasefen H i
H. I 11l = a8 ”v\.\.ll 'Vl I H.\.Y. 8 bt ++14++ 1+ 1+ <4 1 111
I asssadll sBan LT H sEs THIRHIT
T L HE L T umnf% HH I
H HH T HHHIT T HHHHHHH TR
HiH A H HH o HHH B T H T R HHHHRHT
H HHH W H HHH i HHHHHHHHE
HHH T HitHT HHH T T SR 1]
BT AT T HHEHTHH HHHHE HHEHHHRHHT
HHT THH B H HH U B A HHEHTHE
ﬂ . = -4 H .\.m {1 sesshans I anee |1|., 1]1“1 ttt I |
H HHHH H | ]
HiHH T HHHH T H
T H 8 HH
0 g Tt . 5 <

vva 821

MOPUIAL IXNIL YIIMm

488

96

¥9 8v [4% 91 0
SNIWNT0D

N..-QO

PON

sdiydeas

6L

12}

8P

43

9T

XO=ZW

57



52  THEME AND VARIATIONS: AN INTRODUCTION TO THE FINE ART OF “DRESSING UP”

A
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5% REM x AND HERE COMES THE HARE...
60 FLOT (RND(LYX79)+80yRND(1)IX79
70 DRAWTO (RND(1)%79)+80yRND(1IX79
B0 NEXT Y

90 NEXT X

Before we move on with some explanatory exercises, you may wish
to save this program on your ATARI 410TM Program Recorder. To do
this, load your recorder with a blank cassette tape, rewind to the begin-
ning of the tape, and type:

CSAVE [RETURN]

Your ATARI computer will beep twice, indicating that you must depress
two buttons on your tape recorder. When this happens, press down both
the [PLAY] and [RECORD] buttons at the same time, and then press
the [RETURN] key on the computer keyboard. When the word READY
appears on the screen, your program has been recorded and saved for
future use.

If you wish to reload the program at a later time, load this same
tape into the recorder, rewind it, and type:

CLOAD [RETURN]

Your computer will then beep once, so press the button on the
recorder and then press the [RETURN] key. Wait until the word READY
appears on your screen; type LIST to see your program, and then RUN
it.

To save a program on a diskette, using your ATARI 810™ Disk
Drive, see the ATARI 810 Operator’'s Manual and the Disk Operating
System (DOS) User’s Manual, available from ATARI Home Computers,
P.O. Box 427, Sunnyvale, CA 94086.

Now, let’s go back and look at “The Tortoise & The Hare, Version 1"
a little more closely. With the exception of line 25, we have almost the
same program from lines 10 through 50 as we did previously on page 000.
Line 50 will be done 6,400 times (80 times 80), plotting one point each
time. The points are also plotted in a very rigid order: 0,0; 0,1; 0,2; . . .
0:79: 7,051,180 5+ 1,495 €te.

Lines 60 and 70 are different from the previous program. They
resemble lines 130 and 140 in the hare program on page 000, but we’ve
changed the X values: (RND(1)*79)+80 will produce a random value
between 80 and 159. Therefore, this X value will always put a point on
the right-hand side of the screen. This is what gives our program the effect
of “running a race,” since we are watching the slow, methodical Tortoise
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(who is actually very fast for a tortoise!) filling up the left side of the
screen, while the sporadic, frenzied Hare is randomly drawing lines,
filling up the right-hand side. At first glance, it seems obvious which side
is going to be filled first. But the initial advantage of the Hare is gradually
eroded by the thoroughness of the Tortoise, who never misses a point!

Also note line 25. When you PRINT while in a GRAPHICS mode,
the text is printed in the small “text window’ at the bottom of the
screen. This is an ideal spot for placing messages, and also for allowing
you to INPUT values or PRINT information needed by the program. You
could put whatever message you wanted in the PRINT statement at line
25 or leave it out entirely.

Note that we have two FOR-NEXT loops in our program. We call
them “nested loops’” because one loop is completely inside the other
loop. The loop in which Y changes values is done over and over, until
completion, for each value of X. Note also that for this reason, the state-
ment NEXT Y must come before NEXT X.

In order to understand the effect of nested loops, let’s simplify the
situation and pretend the screen is only 17 columns across by 17 rows

down (each numbered from 0-16).
0

COLUMNS

Now let’s see what this program of nested loops will do: 0

10 GRAPHICS 7:COLOR 1: REM SIMPLIFIED

—> 20 FOR X=1TO 5

w=0=%m

30 FOR Y=1TO 3
[ 40 PLOT X,Y

50 NEXTY

—— 60 NEXT X

Y loop is
nested inside
X loop.

What this program says is to take the first value of X and then go to

o [ 16 the Y loop and follow the commands in the Y loop. The Y loop goes
1 around three times. So, for the first value of X (X=1), go through the Y
loop as described in this chart and screen diagram:

COLUMN ROW Y LOOP SAYS
X ¢ PLOT X,Y
1 1 )1
16 2 )
3 3
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Now we are out of the Y loop and have to go to the next X. The
next X takes us back into the Y loop with a new value of X:

o o COLUMN ROW Y LOOP SAYS
X Y PLOT X,Y
1 1 1,1
2 1,2
3 1,3
2 1 2,1
2 2,2
3 2,3
16
Complete the following chart and fill in the screen to show what it

would look like when there are no more X values to graph and the pro-

gram stops :
5 COLUMN ROW Y LOOP SAYS
o —~ X 14 PLOT X,Y
£ D
2 2
N 3 1,3
2 1 2.1
2 2,2
3 2,3
3 1
16
4
5

Before going on, run the race a few times and share it with some
friends. Will the Tortoise a/ways win? How could we make the contest
more intriguing? The answer to the first question is “No,” but the odds are
so overwhelming against the Hare winning that we probably wouldn’t
see a Hare victory for quite some time. However, we can make it appear
like more of an even match by speeding our Tortoise up. Thus you could
use this program with your friends as a friendly betting game. On first
sight, most people will go for the Hare immediately! All we will do is to
change lines 40 and 50 in Version 1 of the Tortoise and the Hare. In-
stead of having our Tortoise plot each and every point, we'll have it draw
short line segments, very much like the Hare but in regular fashion.
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<= 40 FOR Y=0TO 39
S 50 PLOT X,Y:DRAWTO X, Y+40
Now RUN this new version and see the difference. The Tortoise is STEP\
still quite slow, but it will almost always come out the winner.
In order to speed up the Tortoise, we need to introduce a new part

of the FOR-NEXT loop concept. This is the BASIC word STEP.
Change lines 40 and 50 so that they read as follows:

40 FOR Y=0TO 75 STEP 5
50 PLOT X,Y:DRAWTO X,Y+4

What STEP does is change the rate at which Y increases each time
through the loop. Instead of adding 1 to Y each time it gets to NEXT
Y, this new program will add 5 to Y. Thus Y will take on the values 0,5,
10,15,20,25, etc., all the way to 75.

COLUMNS
0 16 2 64

Y=0+4

Y=5+4

Y=10+4

Y=15+4

Y=20+4

Y=25+4

Y=30+4{ 32

Y=35+4

FOR X=0

Y=40+4( ¢

Y=45+4( 4

Y=50+4

Y=55+4

Y=60+4

Y=65+4

Y=70+4

Y=75+4
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The Tortoise will now be drawing short lines which don’t overlap,
thus saving a lot of time. It will still look like a sure win for the Hare,
however, so the betting will probably stay the same. But if you play with

T lines 40 and 50 a little more, you can experiment until the visual contest
b looks about even. To start with, try this:

40 FOR Y=0TO 70 STEP 10
50 PLOT X,Y:DRAWTO X,Y+9

We can also improve the visual appearance of the game by having
messages print out during the game, at certain values of X. The listings
on the next page show how to ‘“‘dress this up” a little. It uses what could
be called an “empty” FOR-NEXT loop. An empty loop creates a pause
or delay in your program and might be called a “pause loop” or “time
delay.” Here is an example:

140 FOR WAIT=1 TO 800 : NEXT WAIT A

Add this line to your program and RUN it. Notice the delay before
the start of the race. You can use a pause loop to keep a message or image
on the screen for a while or to slow down the operation of a program.
Here are some examples to try and explore at a later time when we have
finished with the race.

For example, what would this exasperatingly slow program do:

10 PRINT “HELLO";
20 FOR WAIT=1 TO 1500 : NEXT WAIT
30 GOTO 10

You can increase the speed of the same program by making the pause
shorter—in this case by reducing 1500 to 50:

T0 PRINT “HELLO";
20 FOR WAIT=1TO 50 : NEXT WAIT
30 GOTO 10

Now, back to the Tortoise and the Hare. Notice that the next program
listing looks different. It is actually an expansion of Version 1 with some
added dressings.

This program listing has been specially reproduced to make it easy to
read. We will be using this method of reproducing programs throughout
the rest of this book. Some of the lines in the printout will be longer than

‘& WAIT is just a long variable name, like X or Y or A.
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the number of spaces on your screen. When this happens your ATARI
Home Computer will split the line and continue it on the next line auto-
matically. Most of the special function keys will be set off in brackets, and
you will need to remember to press the [RETURN] key at the end of each
logical line. Remember, each new logical line begins with a line number. @\Szx
Finally, the REM statements are optional. They are included to help you ?

understand different parts of the program, but they are not necessary. ¢

/_/A—-
Whenever you see [CLEAR]
in the listing of a program,
this means:

Press the [ESC] key,
then hold down the
[SHIFT] key and at the
same time press the
[CLEAR] key.

S/
\_/_/
10 REM x TORTOISE & THE HARE
20 REM x VERSTION 2
30 REM x COFYRIGHT (C) 1980 BY
40 REM x TED M. KAHN & HEREERT R. KOHL

w0 REM

100 GRAFRICS 7:iCOLOR 1

120 FPRINT *LCCLEARIA RACE? THE TORTOISE

UG, THE HARE®

140 FOR WAIT=1 TO BOOINEXT WAILT

145 REM x THE AEBOVE LOOF DOES NOTHING
BEUT DELAY BETWEEN FRINT STATEMENTS

188 PRINT "CCLEARIDON YOUR MARKS, GET

BET, GOYIT

190 FOR WAXT=1 TO S00INEXT WAILT

200 REM x THE RACE

210 FOR X=0 T0O 79

5 REM % THE TORTOISE

FOR Y=0 TO 7% STEF S5

FLOT Xy YIDRAWTO X,Y+4

60 IF X=10 THEN FRINT *"LCLEART] FLACE

YOUR EBETS, FOLKGI®

262 IF X=40 THEN FRINT *LCLEARIWANT TO

CHANGE YOUR BETS?...°

264 TF X=40 THEN FRINT *LCLEARI IT'S

DOWN TO THE WIREs FOLK..."

%

SR
=

=

ST BN B AN

o
=
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266 IF X=7% THEN FRINT °"LCLEARJAND THE
WINNER TIG...777"

f//?.éB IF X=79 THEN FRINT °*LCLEAR] GUESS
| 310 FLOT (RNDCLYX79Y+80sRND(1)YX79

( WHO 1L
| [ 200 REM % THE HARE

f 370 DRAWTO (RNDC1)X79)+80 yKND(1)X79
|| 330 NEXT Y

LL~’340 NEXT X

400 FRINT "CCLEAR] ONCE AGAINsy ORDER
TRIUMFHS OVER CHADS!®
500 FOR WAIT=1 TO 1000¢NEXT WAIT

Lines 120, 180, 260, 262, 264, 266, 268, and 400 all contain PRINT
statements with messages which will appear as comments in the text
window when you RUN the program. When embedded in a PRINT state-
ment [CLEAR], which means you first press down the [ESC] key and
then hold down the [CTRL] key and at the same time press the [CLEAR]
key, serves to clear the text window before the next comment appears.

Now, before moving on to the next program you may wish to save
the last program on your ATARI 410TM Program Recorder or your
ATARI 810TM Disk Drive.

Your patience and perserverance are rewarded! Here is Version 3 of
the race between the Tortoise and the Hare. You may not immediately
understand this program, but it will show you some of the things you can
do with your ATARI Home Computer.

This version uses two colors and has a “title page.” It also shows you
an example of some of the things you will be able to do after reading the
later sections of this book. Copy the program, RUN it, and add it to your
collection.

A Your ATARI Home Computer will display 24 lines of text on the screen at

) one time. Text is moved up and off of the screen when more than 24 lines
appear in a program LISTing. To stop the program from scrolling off the top
of the screen, press and hold down the [CTRL] key and at the same time type
the number 1. To continue the LISTing, just press the [CTRL] key and type 1
again. Also, the program listings in this book conform to the standard margin
settings on your ATARI Computer—that is, there are 38 characters per line on
the screen. One printed line is the same as 1 line on the screen.
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10 REM x TORTOXISE & THE HARE

20 REM x VERSION 3

30 REM x COFYRIGHT (C) 1980 EBY

40 REM x TED M. KAHN & HEREERT R. KOHL

S0 REM x

100 GOSUE 1000:REM x ADD A TITLE FAGE

110 GOSUE 1100:REM x ADD SUSFENSE

120 GRAFHICS 7

125 POKE 7E82y1¢(REM x TURN CURS0R OFF

130 SETCOLOR 0+354:SETCOLOR 2+15+4

FRINT "WHO WILL FINISH FIRST?®

REM x

> REM x THE RACE BEGINS...

REM X

FOR X=0 T0O 79

FOR Y=0 TO 80 STEF 4

REM x

> REM x THIS IS THE TORTOISE

REM x

FLOT XsYIDRAWTO X,Y+3

REM x

REM x AND HERE IS THE HARE

REM x

COLOR 3

FLOT (RNDC(LYX79)+80RND(1)%80

DRAWTO (RND(1YX72)+80sRND(1)%80

IF X=20 THEN GOSUE 1200

IF X=40 THEN GOSUE 1400

IF X=60 THEN GOSUE 1400

NEXT Y

NEXT X

GOSUE ZOO00:REM x WINNING MESSAGE

> REM x NOTE THAT THIS FROGRAM

REM x ASSUMES THE TORTOISE WITLL

REM x ALWAYS WIN! WILL IT?!

REM X

GOSUR S000IREM x FAUSE

FRINT *"THE END"

?Z FOKE 7S250(REM x TURN CURSOR ON

999 END (REM x END OF MAIN EODY OF
FROGRAM AND EBEGINNING OF SUEBROUTINES
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1000 REM x ADD A TITLE FAGE

1010 GRAFHICS 1

1015 FOKE 752y1!REM (CURSOR OFF)

1020 FOSITION 4,3

1022 FPRINT %63 °"THE TORTOISE®

1024 FOSITION 8,5 1FRINT #4653 "AND"

1026 FOSITICN 657 :FRINT #63"THE HARE®
1099 RETURN (REM EACK TO MAIN FROGRAM
1100 REM x INITIAL SUSFENSE MESSAGE
1110 FRINT °*CCLEARION YOUR MARK..."®
1115 GOSUE S000

1120 FRINT "CCLEARIGET SET.+.."

1125 GOSUE 5000

1130 GRAPHICS 2+16!REM (ELACK-0UT)
1135 FOSITION 8s46iFRINT #65°G0O! 1"
1140 GOSUER S000

1199 RETURN {REM RETURN TO FROGRAM
1200 REM x INTERMITTENT MESSAGES

1210 FRINT *CCLEAR] ARE YOU STILL
SURE?"

1299 RETURN

1400 REM x MORE INTERMITTENT MESSAGES
1410 FRINT *LCCLEARIDO YOU WANT TO CHAN
GE YOUR BET?®

1499 RETURN

1600 REM x ANOTHER SUSFENSE MESSAGE
1610 FRINT "LCLEARIWHAT A THRILLER!
WHAT SUSFENSE!"®

1699 RETURN

2000 REM x THE WINNER

2010 FRINT "LCCLEARI THE TORTOISE WING
AGATIN! "

2099 RETURN

000 REM x DELAY (FAUSE) ROUTINE

9010 FOR WAIT=1 TO 600 INEXT WAIT

099 RETURN

You'll notice that some of the BASIC vocabulary and programming

ideas are unfamiliar. They are more advanced, and it is beyond the scope
of this book to explain all of them. Still, you can copy and RUN the
advanced programs and use them in your games.
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The new BASIC words, GOSUB and RETURN, will be explained in
the next chapter. Just briefly, the GOSUB statement tells the computer to
go to the line number indicated, just like a GOTO statement. When the
program reaches a corresponding RETURN statement (not to be confused

- \) with the [RETURN] key), it goes back to where it left off from the main
RETURN

body. This way, you don't have to keep track of where you left off and
: A where to resume. Writing programs in this way is called modular program-
\5/ ming and is generally accepted as good programming style.

For example, after RUNning this program you will probably have a
better idea of how simple games can be made more complex as well as
dressed up and made more attractive. We’ll end this chapter with a number
of dressings you can add to games. Many involve BASIC vocabulary and
programming concepts we have already introduced. You should be able to
create your own version of these dressings as well as use some of the more
complex ones whose structure you may not completely understand.

Concepts

Text Window—When you PRINT while in a GRAPHICS mode, the text is
printed in a small “text window” at the bottom of the screen. This
is an ideal place for placing messages, and also for allowing you to
INPUT values or information needed by the program.

Nested Loops—The ability to use more than one loop, sometimes having
loops within other loops, is one of the most powerful features of a
computer programming language. It saves a lot of extra programming
and makes it easy to do a lot of tasks, especially those which require
going through the same operation over and over for different values.
However, for the beginning programmer, it can be confusing. The
following is an example of a nested loop:
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10 REM NESTED LOOP
“ 20 GRAPHICS 7:COLOR 1

2 30 FOR X=0 TO 159
-3

40 FOR Y=0 TO 79
[50 PLOT X,Y
L60 NEXT Y

70 NEXT X

Note that the NEXT Y statement comes before the NEXT X state-
ment. This is because the Y loop must be completed before the
NEXT X value will be changed. Thus, while X=0, this loop changes
the value of Y from O, 1, 2, 3, 4, all the way to 79. It does line 50
eighty times before changing X to 1; then it does it 80 more times
before the NEXT X value. All told, line 50 is executed 12,800 times
in the course of these two loops. . . and at a very fast pace!

Delay (Wait) Loop—A delay or pause is an “empty” FOR-NEXT loop. It
causes the computer to count silently to itself while doing nothing
else. You can control the pause in action by varying the number of
inactive cycles the computer goes through.

Here is a slow loop: %Q\
A
10 FOR WAIT=1 TO 2000 {

20 NEXT WAIT

This one is faster:

10 FOR WAIT=1TO 200
20 NEXT WAIT

BASIC Vocabulary

STEP—The STEP function creates regular jumps in numerical values and
is used to modify FOR-NEXT loops. Thus:

10 FOR X=1TO 5 STEP 2
20 PRINT X
30 NEXT X
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would begin a 1, then STEP up by 2 to 3 and then STEP up another
2 to 5. When RUN this program will print:

1

This process of regularly changing the value of a variable is also called
incrementing.

Here is another example:

10 FOR X=1TO 10 STEP 5
20 PRINT X
30 NEXT X

This program will print out:

1
6

because 1 is the first number and 1+5=6. No other numbers will be
printed since 6 STEP 5 is 11. Eleven is out of the range of X whose
highest value is 10 as stated in line 10 of this program.

Special Keys

[ESC] [CLEAR] —Using the |ESC] key allows you to put commands
normally used in the Direct mode (executed immediately) into the
Deferred mode (executed within a program). To clear the screen with-
in your program, do the following after the program line number.
Press the [ESC] key once. Then hold the [CTRL] key down and at
the same time press the [CLEAR] key. This procedure will be shown
as just [ESC] [CLEAR] within program listings used in this book.
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DRESSING UP GAME PROGRAMS

Have you ever seen one of the new electronic scoreboards that many
stadiums and arenas have installed recently? A player hits a homerun or
scores a touchdown and the scoreboard explodes, flashes the player’s
name in a dozen colors, sets off sirens, and runs cartoons. The play is
dressed up by the display on the scoreboard. In the same way you can
dress up the games you program using your ATARI Home Computer.
There are probably no special effects that those fancy boards can pro-
duce that you can’t program on your computer. The only limitations you
face are the size of your TV screen and the power of its loudspeakers.

In this section we will introduce you to a number of ways of dressing
up your game programs: for example, adding fancy endings, introducing
the game in unusually interesting ways, applauding winners, and encourag-
ing losers to try again. The tone and interest your games create can be
enhanced by the way you dress them. Our suggestions are only a start.
Invent your own beginnings and endings, try a dozen for the same game,
and test them out on friends to find those that add the most fun and
style to the game.

Start by using this dressing. It is a reinforcing message for the winner,
printed in large letters. To get large text on the ATARI computer, we can
use either of two special GRAPHICS modes: GRAPHICS 1 or GRAPHICS
2. GRAPHICS 1 prints letters which are standard height and double width.
GRAPHICS 2 prints text which is double height and double width. In
order to print text in these modes, we have to add something to a standard
PRINT statement. Instead of PRINT “TEXT”, we use PRINT #6;
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“TEXT". This is because we are printing to a special kind of GRAPHICS
screen or ‘‘device” which your ATARI Home Computer knows as device
#6. Try this example:

10 GRAPHICS 1
20 PRINT #6; “HELLO”

sl

The word “HELLO’ will print in the upper-left corner of the screen.
The ATARI computer can also PRINT large lower-case letters, but this
requires some more advanced concepts, so we won't introduce it now. You
can actually PRINT the text in small letters by pressing the [CAPS/
LOWR] key. However, they will appear on the screen as capital letters,
but in a different color in GRAPHICS 1 and 2. Try this:

PRINT #6; “hello” [\

We can also specify where we want the text printed on the screen by
using the POSITION statement. In GRAPHICS 1 mode, we have 20
available horizontal locations (numbered 0-19) and 20 available vertical
locations, not including the text window at the bottom (numbered 0-19).

Here’s a very simple program ending which congratulates the winner
of a game. Using line numbering conventions just introduced in this
chapter, this “dressing” will begin at line 2000.

2000 REM x CONGRATULATIONS
2002 REM x TO THE WINNER
2004 REM x GRAFHICS 2+16

20046 REM x

2010 GRAFHICS 2+16

2020 FOSITION 655

2030 FRINT #63"YOU WON!'!®

2040 FOR WAIT=1 TO 10003INEXT WAIT

In line 2010, GRAPHICS 1 has been changed to GRAPHICS 2 (extra
large letters), and the number 16 has been added. This gives us a complete
GRAPHICS 2 screen, without the small text “window’ at the bottom. The

#_ Be sure to always return to the standard keyboard mode by pressing the
<+— [SHIFT] and [CAPS/LOWR] keys after you've finished typing lower case
letters!

65
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same thing can be done with GRAPHICS 1: Change line 2010 to GRAPH-
ICS 1+16 and RUN this ending again. How are the two different?

Line 2020 POSITIONs the beginning of the message at a particular
location on the screen. It uses the same idea as PLOT X,Y. X is the column
number, Y is the row number, and the 0,0 point is located in the upper-
left corner of the screen. In GRAPHICS 2 mode, line 2020 tells the com-
puter to start at 6 character-size spaces from the left margin and 5 spaces
down from the top of the screen.

- VM //

Here is a summary of the permissible values for POSITIONing large
text in GRAPHICS modes 1 and 2.

GRAPHICS MODE X Y
‘ =
GRAPHICS 1 0-19 0-19
GRAPHICS 1+16 0-19 0-23
(full screen)

—
GRAPHICS 2 0-19 0- 9
GRAPHICS 2+16 0-19 0-11
(full screen)

Another way to liven up a winning message is to use the ATARI
BASIC SOUND command. A Here’s a short ending which uses stand-
ard-size text, along with musical reinforcement. Be sure to turn up the
volume on your TV set so that you can hear it!

2100 REM X COMGRATULATIONS
2102 REM X WITH S0OUND
2104 REM x

2110 FOR T=1 T0O 100

A Look at Part I11, Chapter Seven, for a detailed description of the SOUNDX, Y,
> Z, W command.
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2115 FOSTITION INT(RNDCIIX30)yINTC(RND(L)%23)
2120 FRINT "YOU WONI®;

2130 SOUND 0sRND(1)IX250510,8

2140 NEXT I

Now let’s look at dressing up the beginning of a program. Here is how
to put a title page at the beginning of your game. You can use this pro-
gram as a simple, no-frills way of introducing your game to the user. The
program name is displayed on the screen in double-size text (lines 20 and
30) until the [START] key is pressed and then the program continues.
PEEK(53279) ‘; in line 100 is a command that tells the computer to
check to see if any of the special console keys, [START], [SELECT], or
[OPTION], have been pressed. The [START]| key has a value of six; if
the key has not been pressed, the computer goes back and checks again
until it (the [START] key) has been pressed.

Type NEW and enter this program:

0 REM x TITLE FAGE FOR FROGRAM

2 REM x

8 REM x DOQUELE STIZE TEXT WITH WINDOW
20 GRAFHICS 2

28 REM x SET CURSOR AT COLUMN 3,L.INE 4
30 FOSITION 3,4

38 REM x PRINT FROGRAM NAME IN

40 FRINT #6463 "FROGRAM NAME®

98 REM x WAIT UNTIL START IS HIT

100 IF FEEK(S3279)<36 THEN GOTO 100
198 REM x FROGRAM NOW STARTS HERE

200 FRINT "THANK YOU.®"

You may know about pressing the [START] key, but perhaps an-
other player won’t. You can let them know by adding a line of instruction
to your program. Press the [SYSTEM RESET] key, LIST your program,
and add the following line:

50 PRINT “PRESS START KEY TO BEGIN”

Now let’s explore ways to dress up that title page. First, let’s make
the background of the screen and the text window the same color (black).

#_ The PEEK(X) command is more complex than the ones we’ll explain in this
’ beginning book. If you already understand PEEK(X), however, there are
some PEEK numbers that are useful for game programming in Appendix I11.



68  THEME AND VARIATIONS: AN INTRODUCTION TO THE FINE ART OF “DRESSING UP”

Just add this line:

25 SETCOLOR 2,0,0:REM TEXT WINDOW BLACK A

Next, you can have the color of the letters in your program name
change in a pulsating effect. This is very simple. Just add these two lines:

52 SETCOLOR 0,HUE,6: REM COLOR REGISTER
CONTROLING THE LETTERS OF NAME
60 HUE=HUE+T  n A

Line 100 must also be changed to this:
100 IF PEEK(53279)< >6 THEN 52

Note that the effect is quite nice. If you would like the colors to
change at a slower rate, just add a delay loop as follows:

90 FOR WAIT=1 TO 200:NEXT WAIT

Now, you don’t have to change the color of the letters. You could
change the background color instead. Just change the O in line 52 to a4,
so it reads:

52 SETCOLOR 4,HUE,6:REM BACKGROUND COLOR

Notice, however, that the text window has now returned.

But wait, there is more. How about having the title blink off for half
a second before changing color? This also is easy to arrange! Just turn
line 52 into line 55 and add a new line 52 and 53. Be sure to return line
55 back into its original form. Now we have:

For a detailed explanation of the SETCOLOR X, Y, Z command, see Part 111,
A Chapter Eight.

,ﬁ\\‘&HUE, like WAIT, is just a variable name, like X, Y, or A. ATARI BASIC
4+ L Oallows you to use long variable names (up to 255 characters—but no spaces)
so that you can read and understand your programs more easily.



DRESSING UP GAME PROGRAMS 69

52 SETCOLOR 0s0503iREM x ELANK OUT THE
TITLE
53 FOR WATT=1 TO 1C00INEXT WAITIREM x
THIS IS A DEL&Y LOOF
2% SETCCLOR QsHUE»6IREM x FUT COLOR
BACK INTO TITLE

How would you like your title to be displayed upside down every
other blink? This only sounds complicated. It’s all a matter of one
POKE. A POKE 755,4 turns all characters on the screen upside down.
POKE 755,2 returns the characters back to normal. Just add these lines
for this unique effect:

4% FLIF=2ZIREM x SET INITIAL VALUE FOR
'FLIF' VARTAEBLE TO UFSIDE DOWN
446 REM x NOTE: 'FLIF=2' IS SHORT FOR
"LET FLIF=2'
70 FOKE 7E5,FLIFPIFLIF=FLIFP-6IREM X
,_,{ NOW FLIF TITLE UF AND DOWN
a/ 101 FOKE 755,2tREM x RETURN CHARACTERS
TO NORMAL. BEFORE STARTING FROGRAM

If upside down is a bit too much for you, how about switching it to
lower-case letters and then back to upper-case letters? This is just as easy
as upside down. Just add the following lines:

43 FLIP=224} REM INITIALIZE VARIABLE FOR
FLIP (POKE)

70 POKE 734, FLIPIFLIP=450-FLIPIREM FLIP
TITLE UP & DOWN

101 POKE 75¢,224'REM RETURN CHARACTERS
TO NORMAL UPPER CASE MODE

. POKE is a special command which places a numerical value directly into a
" specified location in the ATARI computer’s memory. As such, it’s like a
BASIC LET X= statement. However, POKE is used to do things you cannot
do in ATARI BASIC like flipping letters in the title upside down. For more
information of POKE and its inverse, PEEK, see the Appendix and the ATARI
BASIC Reference Manual. POKE should be used with some care, since it may
cause changes to your program which are undesirable if you don’t understand
what you are doing.
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This change now gives a title in alternating upper-case and lower-case
letters. However, it also results in an interesting and usually undesirable
side effect: Whenever the title appears in lower-case letters, so do a lot of
colored hearts! Now, if you like this effect, there is no problem. If you
don’t, there is unfortunately no simple way to get rid of the hearts due to
the way your ATARI Home Computer’s character codes are organized. We
can use this feature to understand a little more about color changes. We
won’t explain exactly how these changes work here, but you may want to
try the following modifications to your program and refer to Chapter
Eight for more examples of how colorful your ATARI Home Computer
can be!

Retype line 40 as follows:

40 PRINT #6; “program name”’

To get lower-case letters, press the [ CAPS/LOWER] key once before
typing the letters you want. To get back to upper-case letters, hold down
either [SHIFT] key and press the | CAPS/LOWER| key again. This key is
like a switch; it turns upper/ lower case on and off.

Now, RUN the program. What happened? The hearts are still there
half of the time, but the title is always the same color. Typing the title
in lower-case letters did not put the letters in lower case.

Change line 55 to read:

55SETCOLOR 1,HUE,6

This causes a color change in the title. Now enter this line and RUN the
program again. What happens?

52 SETCOLOR 0,0,0

Did your program work the way you thought it would? Or, did you
get lost somewhere along the way? In this next program we have com-
bined many of the lines from the past few pages so that you can use
them to create an interesting title page for one of your programs. You
can try it out now or come back to it later.

10 REM x TITLE FAGE FOR YOUR FROGRAM
12 REM x

18 REM x DOUEBELE-SIZE TEXT WITH WINDOW
20 GRAFHICS 2

24 RIEM x SET BACKGROUND COLOR TO BLACK
2% SETCOLOR 25040

30 FOSTITION 354
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FRINT #63 "FROGRAM NAMZ®

: FLIF=224

FRINT "FRESS START KEY TO EBEGIN®
SETCOLOR 05090

FOR WATT=1 TO 2Z00¢NEXT WAIT
SETCOLOR 0sHUEs&IREM x COLOR TITLE
HUE=HUE+1

FOKE 756y FLIFIFLIF=430-FLIF

FOR WATT=1 TO 200INEXT WAIT

100 IF PEER(S3279)<x6 THEN GOQTO 52
101 FOKE 7565224
200 REM x FROGRAM THEN EBEGINS HERE

71
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GETTING MORE COMPLEX

At this point, we would like to show you some really complex ways
to dress up your programs. However, in order to do this we need some
special notation that deals with the complex features of your ATARI 400
or ATARI 800 Home Computers, such as: inverse video letters (letters
which appear as dark on a white background instead of the usual white on
dark); graphic symbols; and control characters that allow you to print any-
where on the screen (up, down, left, and right). The Code Works™ ) pub-
lishers of IRIDISTM have created excellent programs and documentation
for the ATARI Home Computer. They have developed a special system
of notation to deal with these features, and they have been kind enough to
give us permission to use their system for the programs in the book which
use these special features.

The notation has two basic rules: anything underlined is in inverse
video, and anything in brackets is special. Anything else you see is just
what it appears to be.

A single character or punctuation mark in brackets represents a
graphics character. Enter these characters by holding down the control
key (marked CTRL) while pressing the key specified in the brackets.
For example, [S] is a control-S and [.] is a control-period. A control-S
will appear on the screen as a cross. A control-period is a diamond. When a
graphics character is to be displayed in inverse video, the character in the
brackets will be underlined. [S] represents the graphics heart in inverse
video. T

A word in brackets denotes a special control function. [CLEAR] will
clear the screen. [BELL] buzzes the console speaker. To enter the
[CLEAR] character you must press the |[ESC|] (ESCAPE) key once and
then hold down the shift while you press the CLEAR key. On the screen
the [CLEAR] character will look like a curved arrow pointing to the left.
To enter the [BELL] character you would again press the [ESC]| key;
then hold the CTRL (CONTROL) key while you press the number 2 key.
The following chart explains how to enter all of the special function
characters.

The programs listed in this book differ from CODEWORDS!™ |[istings
in only one way: this is when the same special character is entered more
than once consecutively. The CODEWORKS!™ wuses 3[,] to represent
three graphics ‘heart’ characters. The listings in this book represent three
‘hearts’ like this: [,][,][,]

If you’re interested in finding out more about IRIDISTM, here’s the address:
The Code Worksm
P.O. Box 550
Goleta, California 93017
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Now, here’s a program that uses some of these special features. Notice
that line 30 contains the word START with underlined letters. This means
that you press the key with the ATARI logo on it and that the letters
underlined will appear on the screen in inverse video (for highlighting).
Be sure to press the inverse video key again after typing this word in order
to return to normal character mode.

Lt REM x TITLE DISFLAY

12 BEM %

) GRAFHICS ZIREM x LARGE TEXT

0 FRINT "FRESS S8TART TO BEGIN"IREM X
THIS T8 FRINTED IN THE SMALL TEXT
WINDOW AT BOTTOM OF SCREEN

40 POSTITION 3y40FRINT %63 "FROGRAM NAME®
98 REM x CHECK TO SEE IF START

100 IF PEEK(S53279)<6 THEN GOTO 40
198 REM x FROGRAM EEGING NOW

200 FRINT "THANK YOU."

First, let’s add line 25 to set the text window color to black like the
main screen background:

25 SETCOLOR 2,0,0:REM TEXT WINDOW BLACK

Now let’s have the title start at the top of the screen and move down.
Change line 100 to THEN 29 and the 4 in line 40 to ROW:

40 POSITION 3,ROW:PRINT #6;PROGRAM NAME";
100 IF PEEK(53279)< >6 THEN GOTO 29

Add these lines:

29 PRINT #6;“[CLEAR]”;:REM CLEAR
SCREEN
50 ROW=ROW+1:IF ROW>9 THEN ROW=0

Remember that the [CLEAR] in line 29 means that you are to press
the [ESC] key and then press the [CTRL] and [CLEAR] keys together.
This allows the text window to be cleared within your program.

Now your program title races down the screen, probably a bit faster
than you would like. So let’s add a delay:

90 FOR WAIT=1 TO 200:NEXT WAIT
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You can have your title page change colors as it goes down the screen
by adding this line:

80 SETCOLOR 0,0,ROW*17+238:REM CHANGE
THE COLOR OF TITLE

Notice that we are changing the color by changing the luminance
level. It seems that a luminance level over 14 will affect the color as well.
The effect is quite pleasing and something you can well take advantage of.

One more effect you might like to see in action. Add line 1 to any
of the above programs:

1 POKE 77,128:REM SCREEN PROTECTION ON

Now the built-in screen-protection color change begins. Interesting!
Or try using the value 126 instead of 128 for a few seconds delay before
it kicks in.

That’s it for spicing up a simple title page. Experiment with the in-
formation on the last few pages, make a few changes, explore the pos-
sibilities—you take it from here!
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Chapter 3

Drill and Basic Skills

Drill is a bore! Number facts, times tables, spelling lists, and other
mechanical aspects of learning require repetition and memorization.
About the only pleasure they provide derives from having mastered them
to the point where you don’t have to practice them again. Using your
ATARI computer, it is possible to set up drill programs and dress them
up to make drill more interesting than using flash cards and memorizing
lists.

There are a number of drill-and-practice programs that can be adapted
to the particular needs of children. The first part of this chapter will deal
with number facts: addition, subtraction, multiplication, division, and
algebra. The second half of this chapter will include some simple programs
to help with the practicing of spelling, vocabulary, and grammar.

We will start with programs that use some of the BASIC vocabulary
already introduced and show how they can be modified to help children
with the mechanical facts of reading, writing, and arithmetic. Then we’ll
present a number of more sophisticated programs which use games to
provide the same practice that drill does.

7T
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NUMBER FACTS

This first program should interest four-, five-, and six-year-olds. In
this program the computer puts a number on the screen and asks the
player to INPUT the next number. If the player guesses the right number,
another number is put up for guessing. If not, the computer types “TRY
AGAIN" and gives the player another chance. In this program, as in most
good interactive programs, a message or ‘prompt’ is PRINTed before you
INPUT your response. Thus, in line 120 the computer PRINTs, “WHAT
NUMBER COMES RIGHT AFTER ", where the blanks are replaced
by the value of X. The variable X gets its value using the RND (random
number) function at line 110 and will be an integer between 0 and 10.
When you see the “?" appear on the screen, the computer is awaiting the
INPUT of your answer.

Remember to include “prompts” in your games that tell the player
what he or she is supposed to do.

RUN this simple program; it will continue to RUN until you press the
[BREAK] or the [SYSTEM RESET] key. It is a “bare-bones’ version of
many different kinds of programs which involve practicing number facts
or guessing an unknown number.

10 REM X FIRST DRILL FOR LITTLE ONES

12 REM x  (C) 1980 BY HEREBERT KOHL

14 REM x (no dress—ug)

16 REM X

100 FRINT "LCLEARIYIREM x CLEAR SCREEN
108 REM x CHOOSE RANDOM NUMEER 0 - 10
110 LET X=INT(RND(1)x11)

120 FRINT *WHAT NUMEER COMES RIGHT AFTER

[
?

130 FRINT X3
200 REM x
202 REM x GET THE ANSWER




204 REM x
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210 INFUT Y
220 TIF Y=X+1 THEN GOTO 2000:REM % CORREC

T ANSKER
230 GDOTO
2000 REM
2002 REM
2004 REM

3000IREM x INCORRECT ANSWER

X
X MESSAGE FOR CORRECT ANSWER
X

2010 FRINT (FRINT "GOOD"
2020 FRINT (FRINT
2030 GOTO 110

3000 REM
3002 REM
3004 REM

X
X MESSAGE FOR INCORRECT ANSWER
X

3010 PRINT (FRINT *TRY AGAIN,.."
3020 PRINT
3030 €OT0 1290

This simple program can be dressed up in a number of different ways.
A branch can be added so that after each guess the player can decide
whether to play again or end the game. Or this game can be modified to
use color and large letters and numbers on the screen display so that it
will be easier for younger children to read. The next version of this pro-
gram includes these modifications, using some new BASIC vocabulary.
We have already been introduced to GRAPHICS 2 (large text) and PRINT
#6 in Chapter Two. DIM A$, INPUT A$, GRAPHICS 0, and END will be
explained later in this chapter. The two most important new BASIC state-
ments in this new version of the program are GOSUB and RETURN.

I\
AA LR )
\/J ///

sOSUB and RETURN represent a very powerful programming idea,
that of a subroutine. A subroutine is a small program within a program.
For example, in the modification of the simple drill program shown next,
we use four subroutines. They are located at lines 2000 through 2099,
3000 through 3099, 4000 through 4060, and 5000 through 5099. The
first GOSUB at line 320 goes to the subroutine starting at line 2000. It
is used to PRINT the message, “GOOD!" if you get the correct answer.
Then, it RETURNSs back to line 330 and goes on with the program. Line
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330 is also a GOSUB, this time using the subroutine at line 5000. This
subroutine causes the computer to pause briefly after PRINTing this
message. Line 400 begins a series of GOSUBs which are used if you didn’t
get the correct answer. First, the subroutine at 3000 is used and then the
pause routine at line 5000 is used. Note that you can do a GOSUB from
one subroutine to another. Both of the subroutines at lines 2000 and 3000
“call” the subroutine at line 5000 to do a short pause before RETURNing
to the main program.

10 REM
12 REM
14 REM
16 REM
20 REM
S50 DIM A%(L)

70 REM x FRORELEMS IN GROUFS OF 10

100 FOR I=1 TO 10

110 REM x CHOOSE NUMEER FROM 0 - 10

120 LET X=INT(RND{1)x11)

200 REM x USE GRAFHICS 2 TEXT

210 GRAFHICS 2

220 FRINT #6463 "[CLEARIWHAT NUMEER COMES®
230 FRINT %63 "RIGHT AFTER "iX3*?"

300 REM % GET THE ANSWER

310 INFUT YIFRINT #63Y

315 REM x IF CORRECTs THEN DO ANDTHER
320 TIF Y=X+1 THEN GOSUE 2000:G0TO 340
A28 REM x OTHERWISE: TRY AGAIN...

330 GOSUR 3000:E0TO 210

340 NEXT X

400 REM x ABK TO FLAY AGAIN?

410 GOSUR 4000

420 GOTO 100

2000 REM x

2010 REM x CORRECT ANSWER MESSAGE

2020 REM x

2030 FRINT #4IREM X FRINT BLANK LINE
2040 FRINT #43"GOODL®

2020 GOSUR SC00IREM x FAUSE BRIEFLY
2099 RETURN

2000 REM x

3040 REM x INCORRECY ANSWER MESSAGE
3020 REM %

303C FRINT #4IREM x FRINT BLANK LLINE

SIMFLE DRILL FOR LITTLE ONES
COFYRIGHT 1981 BY

HERE KOHL AND TED M. KAHN

uses laree letters & numbers

€ I ¥ ¢

3%




3040 FRINT #43"NQs TRY AGAIN..."

2099 RETURN

4nnn REM X

4010 REM x FLAY AGAIN?
4020 REM x

GATNTIFRINT " (YESR DR NO)Y ™}

4058 TF Af="Y" THEN RETURN

4040 GDTN Q99VQIREM X TF °*Nf THEN

SA0G REM X

NUMBER FACTS

3050 GOBUE SCO0IREM X PAUSE RRIEFLY

4040 INRUIT AdiREM x TF *Y"' (GO RBACK

END

SeI0 OREM % FAUSE OR DELAY ROUTINE

S020 REM X

2030 FOR WaATT=1 TO ACOINEXT WATTY

S056 RETHHN

PRIY CRAFHTCE QIEND TREM x ZND OF

0

A couple of quick explanations about some statements in this pro-
gram might help reduce its seeming complexity. Actually, it's the same
basic program as Version 1. Line 320 shows an interesting use of |F-
THEN. If you follow the THEN part of this BASIC IF-THEN statement
with more than one BASIC command separated by the colon (:), each will
be done in order IF the condition is true. Therefore the sequence for line
320 is as follows:

1. Check to see IF Y=X+1

2. IF itis, THEN jump to the subroutine at line 2000 (GOSUB 2000);
after RETURNing, GOTO line 340.

3. IF Y is not equal to X+1, THEN go on with the next statements
(line 325 and 330)

Similarly, line 330 first jumps to the subroutine at line 3000 (GOSUB
3000). After a RETURN is reached at line 3099, it comes back and
finishes line 330, that is, it then goes to line 210.

If you ever have trouble following the flow between these subroutines
and the main program, think of each RETURN statement as a telegraph
message which says, “Send me back to where | was called with the last
GOSUB.” Tracing a program’s ‘“‘flow’" in this fashion is a very good way to
understand its structure.

The next programs are examples of arithmetic drills and can be used
to practice addition, subtraction, multiplication, and division. Depending

4030 PBRINT "ICLEARIDD YOU WANT TO FLLAY &

FROGRA

817



82  DRILL AND BASIC SKILLS

upon the size of the numbers you choose, these programs can be used with
5- to 12-year olds. For example, an addition drill with numbers under 5 is
appropriate for kindergarten and first grade. By making a slight modifica-
tion in the program, you can have the computer create addition drills with
numbers up to 10, 100, 1000, or any figure you choose. For convenience,
all the programs illustrated here will use numbers up to and including 10.
You can change the numbers used in the drill by modifying the line as
indicated by Ta*ri or Junior.

In this simple program the computer gives you an addition problem.
If you guess correctly it gives you another problem. If not, you get addi-
tional chances to get the right answer.

10 REM x VERY SIMFLE ADDITION DRIILL
20 REM x (C) 1981 EBY HERBERT KOHL

30 REM x (without subroutines)

40 REM x

100 PRINT "LCLEARIHOW MANY ADDITION FROF
LEMS®

108 FRINT *WOULD YOU LIKE®":

110 INFUT N

120 FOR I=1 TO N

130 REM x SIZE OF NUMBERS DEFENDS ON
135 REM x VALUES IN LINES 140 & 150
140 LLET X=INT(RND(1)X10)+1

150 LET Y=INT(RND(1)X10)+1

160 FRINT "WHAT IS THE ANSWER?®

170 PRINT X3" + "3Ys* = *;

200 INFUT Z

210 IF Z=X+Y THEN GOTO 300

220 FRINT (FRINT "TRY AGAIN..."$FRINT
230 GOTO 170

300 FRINT (FRINT *YOU GOT IT!®

310 IF T<N THEN FRINT "HERE'S ANOTHER ON
E TO TRY®"

370 FRINT

330 NEXT I

By substituting the word multiplication for addition in line 100 and a
multiplication sign (*) for the addition sign (+) in lines 170 and 210, you
can create this multiplication drill program:
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10 REM x SIMFLE MULTIFLICATION DRTLL
20 REM x (C) 1981 BY HEREERT KOHL

30 REM X {(without subroutires)

40 REM x

100 PRINT "CCLEARIHOW MANY MULTIFLICATIO
N FRORLEMG®

10% FRINT "WOULD YOU LIKE®:

110 INRUT N

120 FOR I=1i TO N

130 REM x SIZE OF NUMEERS DEFENDS ON
13% REM x VALUES IN LINES 140 & 150
140 LET X=INTC(RND(IIX10)+1

10 LET Y=INT(RND{(1)X10)+1

160 FRINT "WHAT T8 THE ANSWER?®

170 PRINT X3" X "3Y3® = %3

200 INFUT Z

210 TIF Z=XXY THEN GOTO 300

220 PRINT tPRINT "TRY AGAIN..."!FRINT
230 GOTO 170

300 FRINT (FRINT *YOU GOT IT!"

210 IF I<N THEN FRINT "HERE'S ANOTHER ON
E T TRY*

220 FRINT

330 NEXT I

Subtraction drill requires a modification of the drill program if posi-
tive integer answers are required. The reason is that if the computer
chooses 8 as X and 9 as Y in the above addition program, the subtraction
version would yield “8 - 9 = ?” as a problem, and this has no positive
solution. Modifying the program is not a difficult task, however. All we
have to do is be sure that X is bigger than Y before we tell the computer
to print out the problem. In the next example we added a branch at line
155 to take care of this. The IF-THEN statement says that |[F X is smaller
than Y, THEN choose another pair of numbers; IF not, print out the
subtraction problem.

10 REM X SIMPLE SUETRACTION DRILL

20 REM x (C) 1981 RY HEREBERT KOQHL.

30 REM % (without subroutines)

49 REM X

100 PRINT "LCLEARIHOW MANY SUETRACTION F
RORLEMS®

105 PRINT "WOULD YOU LIKE®S

110 INPUT N
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120 FOR I=1 TO N

130 REM x SIZE OF NUMEERS DEFENDS ON
13% REM x VALUES IN LINES 140 & 150
140 LET X=INT(RNDC(L)X10)+1

150 LET Y=INT(RNDC(1)X10)+1

185 IF XY THEN GOTO 140

160 PRINT "WHAT IS THE ANSWER?®

170 FRINT X3" - "§Y3" = "3

200 INFUT Z

210 IF Z=X-Y THEN GOTO 300

220 FRINT SFRINT °"TRY AGAIN..." {FRINT
230 GOTH 170

300 FRINT (FRINT "YOU GOT IT!*®

310 IF I<N THEN FRINT "HERE'S ANOTHER ON
E TO TRY*®

320 FRINT

330 NEXT I

Division drills also require modification if we are to avoid fractions
in the answer or division by 0. Division by zero is not a problem if we use
only the numbers from 1 to 10 in our programs. If you have forgotten
how this works refer back to Chapter One and the section on “The Elusive
and Powerful RND(1).”

To get whole-number answers for division problems, the easiest
strategy to adopt is to have the computer select two whole numbers:
X and Y. Multiply them together: X * Y = W. Use the answer W to set up
the problem: W / Y = ?; INPUT another number, Z; then if Z = X the
division program is correct.

This strategy is accomplished in lines 140 through 155 and 170
through 210 of the following division-drill program:

10 REM x STMFLE DIVISION DRILL
20 REM x (C) 1981 EY HEREBERT KQHIL.
30 REM x (without subroutines)
40 REM x

100 PRINT "LCLEARIHOW MANY DIVISION FROE
LEMS "

105 PRINT "WOULD YOQU LIKE®";

110 INFUT N

120 FOR I=1 TO N

1230 REM x SIZE OF NUMBERS DEFENDS ON
1395 REM x VALUES IN LINES 149 & 150

» — 140 LET X=INT(RND(1)X10)+1

150 LET Y=INT(RNDC(1)IX10>+1



p LET W=XXY

PRINT W#* /7 "§Y3* = s
INFUT Z
IF Z=W/Y THEN GOTD 300

230 GOTO 170

NUMBER FACTS

FRINT "WHAT IS THE ANSWER?®

FRINT (FRINT "TRY AGAIN..."$FRINT

300 FRINT (FRINT *"YOU GOT IT!®
310 IF I<N THEN FRINT "HERE'S ANOTHER ON

E TGO TRY™
320 FRINT
330 NEXT I

Now you can write addition, subtraction, multiplication, and division
drill programs for any numbers you choose. In order to make these basic
programs more interesting, they can be dressed up with sound, color, and
graphics. If you cared to, you could even have your ATARI Home Com-
puter play the Star Spangled Banner, explode firecrackers, and display
a rainbow every time someone gets 10 or 20 (or any number you choose)
of the problems correct in the series programmed.

Here is a modest dressing of the simple addition-drill program. It uses
the new BASIC word DIM at line 50 and a new type of variable shown by
NAMES$ in lines 50, 70, and 320. These enable the computer to handle
letters as well as numbers and will be explained fully later in this chapter.
You can use them in this program now and understand some things about
how they are used.

10 REM
20 REM
30 REM
40 REM x

S0 DIM NAME$(20)

* ¥ K

70 INFUT NAMES$

LEMS*®

105 PRINT "WOULD YOU LIKE,
110 INFUT N

120 FOR I=1 TO N

VERY SIMFLE ADDITION DRILL
WITH A LITTLE DRESSING
(C) 1981 BY HEREBERT KOHL

60 FRINT *LCLEARIWHAT IS YOUR NAME"S

100 FRINT "CCLEARIHOW MANY ADDITION FROE

"INAMES S

130 REM x SIZE OF NUMBERS DEFENDS ON
135 REM x VALUES IN LINES 140 & 150

140 LET X=INT(RND(1)X10)+1
150 LET Y=INT(RND(1)x10)+1
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160 FRINT "WHAT IS THE ANSWER?®
170 PRINT X35® + "3Y3® = "}
200 INFUT Z
210 IF Z=X+Y THEN GOTOQ 300
220 FRINT (FRINT "TRY AGAIN..." FRINT
230 GOTC 170
300 REM x CONGRATULLATIONS
310 FOR T=1 TO 10
—> 320 FRINT °"GREAT JOEs "iNAME$3®! *3
NEXT T
NEXT I

This program asks the player for his or her name and then asks how
many problems the player wants, using the player’s name. If the answer
to a problem is correct, the computer then PRINTs “GREAT JOB,
NAMES$" (where NAMES$ is replaced by the actual name of the player)
10 times. The player is then asked to try another problem, up to the
total number of problems he or she requested at the beginning of the
program. The program is nearly identical to the simple addition-drill
program we presented before, except that it is personalized by referring
to the player by name and we have added a little dressing to congratulate
the player after getting the correct answer on lines 300 through 330.

Take a look at the structure of this program and the dressings that are
used. Line 60 asks the player for his or her name, and lines 50 and 70
enable the computer to store that name in its memory in the variable
NAME$. Every time you ask the computer to PRINT NAME$, you'll
get the name stored in NAMES$. Line 60 and 125 clear the screen, and
lines 100 and 160 personalize messages for the game. Finally, lines 300
through 330 tell the machine to PRINT out the player’s name next to
the words “GREAT JOB” 10 times, and linc 390 ends a FOR-NEXT
loop which instructs the computer to present another problem.

If you were to do a diagram or “flow chart’’ of this program, it might
look like this:



e

Computer clears screen and asks player’s name

)

|

/\

Player INPUTs his or her name (NAMES)

)

I

Computer asks how many problems the player wants

~

~

!

m

Player INPUTs (N), the number of problems

!

Computer clears the screen

m

~

)

J

.

m

Computer selects a problem at random

D

1

Computer asks player for the answer, using their name

)

!

Computer PRINTs a problem

!

Qlayer INPUTSs the answer h\

WRONG

o400

RIGHT

4xmz\®0m

T O ©

Computer PRINTs
“TRY AGAIN"

Computer PRINTs “GREAT JOB
(NAME)” 10 times and goes on to the
next problem if less than (N)

problems have been given

Here is another drill program for addition in which the player rather
than the computer decides upon the numbers to be used. Do you see the

line in the program where this happens?

10 REM x
20 REM X (You

FICK

THEM)

ADDITION OF TWO NUMEBERS

NUMBER FACTS
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30 REM X

100 FRINT *LCLEARI®

110 FPRINT "TIME FOR ADDITION.®

120 PRINT "PFICK TW0O NUMEERS & ADD THEM®
130 INFUT XY

140 FRINT X3® + ®*3Ys§®" = "3}

150 INFPUT Z

160 IF Z=X+4Y THEN GOT0O 200

170 IF Z<aX4Y THEN GOTO 30C

200 FRINT (FPRINT "YOU GOT IT!®

210 GOTO 129

300 FRINT (FRINT *SORRYy TRY AGAIN®
310 GOTO 140

The structure of this program is seen more clearly in the following

diagram:

O—-00m

( Computer asks player for two numbers

!

Player INPUTs two numbers

!

CComputer PRINTSs problem

i

CPIayer INPUTSs answer

oO-+400o

WRONG RIGHT

Computer PRINTs
“SORRY,
TRY AGAIN"

Computer PRINTs
“YOU GOT IT”

This program can be modified for multiplication, subtraction, or
division. However, if you try to do it for subtraction and division and want
the answers to be positive integers, be careful about the instructions you
have the computer PRINT.



The next arithmetic drill program does the same thing as flash cards.
The player picks the times table he or she wants to drill, and the computer
comes up with the problems and checks the answers. This same program
can be modified to provide problems for addition, subtraction, or division
by a particular number. As before, division provides a particularly interest-
ing problem if we want to limit ourselves to integer results. The solution
to this problem is reviewed again following the LISTing of this program.

10 REM x SIMFLE VERSION OF TIMES

20 REM x TAELE DRILL

30 REM x  (C) 1981 EY HERBERT KOHL

40 REM x

50 DIM NAME$(20)

60 FRINT "LCLEARIWHAT IS YOUR NAME®;
E*3

79 INFUT NAMES

80 FRINT "LCLEARIWHICH NUMERER FROM YOUR
TIMES TARLE®

20 FRINT *DO YOL' WANT T0O FRACTICEs " 3iNAM
E$

100 INFUT N

120 REM x SIZE OF NUMZERS DEFENDS ON
125 REM x VALUE OF X IN LINE 130

130 LET X=INT(RNDC(1)YX10)+1

140 FRINT "WHAT IS THE ANGWER, " iNAMES$
150 PRINT X3" X "3jNs® = "%

160 INFUT Z

170 IF Z=XxN THEN GOTO 200

180 FRINT (FRINT "TRY AGAIN..." tFRINT
120 GOTO 15¢C

200 PRINT (FRINT *"YOU GOT IT:°

210 PRINT "HERE'S ANOTHER ONE TO TRY®"
220 PRINT

230 GOTO 130

It is somewhat more challenging to provide a drill program for
practice in division. One reason is that division by 0 has no meaning in
ordinary arithmetic. Second, the ATARI Home Computer is designed to
carry out the answers to mathematical calculations to more decimal places
than most children or adults need or are interested in knowing.

A program has already been LISTed which provides simple drill in
division. An interesting challenge is to modify this program so that it can

NUMBER FACTS 89
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L handle any division problem, check to be sure that no division by zero
@ passes through, and allows you to pick your own values for the divisor.
/JU; You already have all the BASIC vocabulary to do this!

J@g Your ATARI Home Computer can do complex mathematics, and for
- that reason it can be used to set up practice programs for learning algebra.
/% The computer can set up equations, solve them, question you about solu-
: tions, and correct your answers.
Here is a program with simple addition equations that yields answers
that are positive integers. This program might be a good way to introduce
people to algebra.

10 REM x  SOME ALGERRA WITH FOSITIVE
20 REM x INTEGER SQLUTIONS

30 REM x  ecuations im one variahle
40 REM x  (C)Y 1981 EBY HEREERT KOHL

S0 FRINT °"LCLEART"

100 LET X=INT(RND(LIxI11)

110 LET Y=INT(RNDCLIX11)

129 IF XY THEN GOTO 100

130 PRINT "HERE IS A SIMFLE ALGEERA FROE
LEM.®

140 PRINT

150 FRINT "WHAT IS A CORRECT VALUE FOR W
FAFRINT *IF "3

160 FRINT X3 + W = "3Y

170 PRINT "W="3 IINFUT W

180 IF W=Y-X THEN GOSUE 200:GOT0O 100

190 FRINT *"S0ORRY... TRY AGAIN":GOTO 150
200 REM X

210 REM x GOOD ANSHER

220 REM X

230 FRINT (FRINT "WELL DONE! NOW TRY TH
IS ONE®

240 RETURN

The next program uses equations of the form: W=AX+AY.

10 REM x SETTING UF ANDTHER SIMFILE
20 REM x DRILL IN ALGEERA

30 REM x (C) 1981 EY HERRBERT HOHL
40 REM x



100 LET X=INT{(RND(1I)XZ21)+1
110 LET Y=INT(RND(1)I)X21)+1
120 FRINT *LCCLEARI®
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120 PRINT *HERE IS A SIMFLE EGUATION.®
135 PRINT "FICK AN A AND SOLVE IT FOR W*"

1490 PRINT " (AX"3X:") + (AX"3Y3:")

150 FRINT "CHOOSE AN A"
160 INFUT A
170 LET W=axX+axyY

= W*

180 PRINT (FRINT "WHAT IS YOUR SOLUTION "3

190 INFUT N
200 IF N=W THEN GOTO 300

210 FRINT "TRY AGAIN...":GOTO 190

300 FRINT (FRINT *YOQU GOT XT!*®

END

Notice the word END at line 999. This command does just what it
says. It formally ENDs the program. In this case, after you get the right
answer the computer does not provide a new equation. To begin the
program again, you have to type RUN and press the RETURN key. There
are times when you want the computer to RUN a program and then stop.
That’s the role of the END command.

Here is another program that provides practice with some algebraic
concepts and provides exercise in ‘“‘inductive thinking skills.” Drill and
practice need not be limited to basic arithmetic facts. Learning to think
is vital to learning to solve more complex problems, and ‘““thinking skills”’
need exercise too!

The goal of this game is to determine the number which comes next
in a series. It is recommended for students in the upper elementary and
junior-high grades as well as for older students or adults. It involves more
BASIC vocabulary than you know at present. However, you can type it
into your computer, RUN it, and experiment in making changes.

When you RUN the program, you will notice that it first asks for a
“rule-maker” to INPUT three numbers. This is so that the game can be
played by two people: The rule-maker INPUTs their numbers and then
the other player tries to guess the rule by looking at each new number in
the series. The rule-maker could be a parent, teacher, or friend.

The game is especially good practice for algebra since the values used
here are all of the same form (linear function of the form Y=A*X+B).
Try this game out, and see if you can improve on it!
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10 REM x i WHAT NEXT =i
20 REM x () 1981 by Ted M. Kahn
30 REM x -A same of rsractice in

40 REM x  dimductive thirkineg skill

afl GOSUE 300

60 GRAFHICS 0

70 DIM A$(1)yGUESS$(7)

B0 REM x MYSTERY NUMRER = AXX+E

20 GRAFHICS 0IFRINT "FOR THE RULE-MAKER
ONLY S " IFRINT

100 TRAPM 1003IFRINT "INFUT A VALUE FOR X
(1-10) "3 $INFUT XIIF X1 OR X310 THEN X=4
ESC(INT(X/10))

110 TRAF 110:FRINT (FRINT "INFUT A VALUE
FOR A (0-10"3 $INFUT ASIF A<0 OR A=10 TH
EN A=AEBRS(INT(A/10))

120 TRAF 120:FRINT (FRINT "INFUT A& VALUE
FOR B (0-10)"3¢INFUT BSIF B<Q OR E=10 T
HEN BE=ABS(INTE/103)

130 TRAF 130IFRINT "HOW MANY CGUESSES AlL
OWED® 3 TINFUT GUESS

140 LET GUESS=CUESS+1LILET GUESS%="GUESSE
S B

150 GReFHICS 2IREM X RIGC LETTERS

160 COLOR 1

170 LET GUESS=CUESS~13TIF GUESS<1 THEN GO
TO 260

180 IF GUESS=1l THEN LET GUESS$="GUFESS"
190 FRINT "LCLEARIWHEAT'S THE NEXT NUMRER
IN THIS SERIEG?®

200 FRINT "(YOU HAVE *3GUESSS " "5GUESSS;
Y LEFTYY

210 FRINT ®#635" "$X3$

220 LET X=AXX+E

230 TRAF Z30:INFUT Y

240 IF Y=X THEN GOSUR 440:C0O8UF &610:G0TO
o0

2590 GOSUR EE0:60T0O 170

260 PRINT *LCLEARITHE NEXT NUMEBER WAS *;
X

270 FRINT "THE SECRET RULE WAS "5A3" % X
S R

280 GOSUE 610

290 END

300 REM x



310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510

520
53¢
540
350
560
370
580
INT
o990
609
610
620
6310
6410
£S

660
670
680
690
700
710
720

REM x TITLE FAGE

REM x

GRAFHICS 1

COLOR 1

FOSITION 554

FRINT #65"what next?* IFRINT #6
FRINT #63" MYSTERY NUMEERS®
FOSITION 4,10

PRINT #63"(C) 1981 EY"

FRINT #6&63° ted me kahn®

FRINT ®"(FRESS START TO EEGIN...)*"
IF FEEK(33279)<36 THEN 420

RETURN

REM x

REM x CORRECT ANSWER

REM x

GOSUE &80

FOR I=1 TC S

GRAFHICS 2:COLOR 2

FOSITION 4sS5¢FPRINT #6%°wou ot it!"®
FOR J=50 TO 100:SOUND 1,Js105103NEXT

SOUND 1+0+0450

NEXT I

RETURN

REM x

REM x INCORRECT ANSWER

REM x

FRINT (FRINT *NOs THAT'S NOT IT."i{FR
"HERE'S THE NEXT ONE..."

GOSUE 680

RETURN

REM x

REM x WANT ANOTHER GAME?

REM X

FRINT *"D0O YOU WANT TO FLAY AGAIN":
INFUT A%

IF A$="Y"® THEN RETLURN

GOTO Z9O0IREM x END OF GAME

REM x
REM x FAUSE (WAIT) ROUTINE
REM x
FOR WAIT=1 TO 300:INEXT WAIT
RETURN

NUMBER FACTS
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L

SPELLING DRILL AND A LITTLE GRAMMAR: USING
‘STRING VARIABLES’

There are some new BASIC words that have to be introduced in order
to write drill programs or games involving letters and words. The reason
for this is that ATARI BASIC handles words differently than it handles
numbers. To understand this, you must first understand the concept of
character strings. You have already used character strings before, but you
probably weren’t aware of them. Every time you PRINT a message, you
are PRINTIing a character string. For example:

PRINT “HELLO THERE!”

In this statement, the letters, spaces or blanks, and the punctuation
mark (!) are all characters and the entire message is a string of characters.
You might think of this as a string of beads, with each bead containing
one character. In the above example, the string contains exactly 12 char-
acters, as shown here.

(HHEHLHLHOH HTHHHE HRHE H! |

1T 2 3 4 5 6 7 8 9 10 11 12

Anything used inside the quotation marks in ATARI BASIC is a char-
acter string, sometimes called a /iteral string, since it is used literally just
as you see it. Just about anything can be part of a character string, in-
cluding numbers, special graphics characters (those produced by pressing
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down on the [CTRL] key and at the same time typing another key),
and cursor controls (up, down, left, and right). However, pressing the
four cursor-control keys must be preceded by pressing the [ESC] key if
used in this fashion. Each string has a length, measured by the exact
number of characters in the string, and each may be PRINTed on the
screen. Here are some other examples of character strings:

e “NOUN”—(4 characters; a character string with one word)
e “12 BUCKLE MY SHOE”—(17 characters)

e “this is lower case”—(18 characters)

e “inverse video”—(13 characters; done by pressing the ATARI logo
key after the first quote (‘) mark and before the final quote mark)

o “odde’_(four graphics characters obtained using the [CTRL] key
with the T and H keys; ® is [T] and 4is [H]).

Strings, like numbers, may be used directly or they may be stored in
memory locations, labeled by a variable name. We have already used many
variable names for numbers such as X, Y, or NUMBER. If we want to store
character strings in memory using ATARI BASIC, we must do the follow-
ing:

1. Reserve a place for the string variable by using a statement called
DIM (for DIMension). The DIM statement for one or more string variables
consists of the word DIM, followed by the string-variable name which
always ends with a dollar sign ($), and the maximum number of char-
acters to be stored in the variable,

2. In order to give the variable a value, use the LET or INPUT state-
ments.

3. Once the string variable has a value (whatever character string of

words, letters, symbols, etc., you put into it), you can PRINT its value,
just as you can with numeric variable like X or Y.

Does all this sound confusing to you? Don’t worry! With a little
patience and practice with some simple examples, you’ll get the idea
quickly.

Suppose you want to reserve space in the memory of your ATARI
Home Computer for a word that has 10 or fewer letters. You would begin
by giving a name to a string variable that will contain your word. The
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name will end in a dollar sign ($) to signify that the variable will always
be used for character strings. This name could be A$, B$, NAMES$, or
W10$. In fact, in ATARI BASIC the variable name can begin with any
letter, followed by a combination of up to 254 letters or numbers! Never
use a blank space as part of the variable name, although it is fine to use
spaces as characters in the string itself. We recommend that you choose
names that are meaningful to you, as long as they don’t include embedded
ATARI BASIC words. [

Let’s make life easy and choose the name A$. In order to tell the com-
puter to reserve space for the word or characters in A$, we use the DIM
statement. Following the words DIM A$, we put the maximum number of
characters to be stored in A$, enclosing this value in parentheses. So the
whole thing looks like this:

10 DIM A$(50)

This tells your ATARI Home Computer that the variable called A$ will be
able to hold letters or strings of up to 50 characters.

Now that you have saved the space, you can INPUT any word or
other string of up to 50 characters in length and store it in memory using
the INPUT statement. Add this line to your program:

20 INPUT A$

If you want to have what you INPUT displayed on the screen, add
this next line:

30 PRINT A$

Now, let’s add a message or prompt to the program which tells the
player what to do. Add this line, using your own words between the
quotes if you wish:

15 PRINT “WHAT’S YOUR WORD”;

LIST the whole program. What do you think it will do? RUN it and
see! What happens when you INPUT a word or sentence having more than
50 characters? Experiment with the amount of space you reserved in the
DIM statement by changing the number in parentheses in line 10.

As you probably discovered, this program will cut off any characters
at the end of your INPUT that are beyond the number of characters

Using words like NEXT$, LET$, RUN$, GOTOS$, etc., may cause problems,
since they may be confused with the BASIC commands.
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DIMensioned for A$. This can be quite useful, however. Make the follow-
ing changes in your program and RUN it again:

10 DIM A$(1)
and add this line:
40 GOTO 15

Try several different INPUTs (for example, YES, NO, ADDITION,
etc.). What actually gets stored in A$? This small program allows us to
check for simple YES-NO answers. Because A$ will contain only the first
letter of the INPUT, we can immediately tell which word was entered.
A$ will contain Y if YES was INPUT and N if NO was INPUT. You could
also use it to ask the player to select from a list or menu of options, such
as the type of arithmetic problems to be practiced: A for ADDITION, S
for SUBTRACTION, etc. An example of this type of program is given at
the end of this chapter.

We already used DIM and INPUT with NAMES$ earlier in the chapter
to personalize a program. Look at this simple adaptation of an earlier
drill-and-practice program. It should be clear how NAMES$ is used:

10 DIM NAMES$(20)

20 FRINT "WHAT IS YOUR NAME"S$

20 INFUT NAMES$

40 FRINT "HI» "3iNAMES

45 FPRINT "HERE'S AN ADDITICN FROELEM FOR
YOU TO TRY®

S50 FRINT "2+2="}

60 INFUT X

70 IF X=4 THEN FRINT "GODOD JOE " 3iNAME$
B0 IF X<x4 THEN FRINT "EETTER LUCK NEXT
TIMEy "3iNAME%

Notice that there are no quotation marks used around NAMES$ here.
If you surrounded NAMES$ with quotes in lines 40, 70, or 80 the com-
puter would literally PRINT the characters “NAMES$” rather than the
name stored in the variable labeled NAMES.

Before introducing some drills and games using letters and words,
we need to introduce one other aspect of string variables. As we said
earlier, strings are composed of individual characters. Each string stored in
a string variable has a length and a certain number of individual characters
at any given time. We can find out what any individual character contains
by making use of an ATARI BASIC string function, A$(l,J). For example,
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here is a very simple program for young children to practice identifying
words that begin with different letters of the alphabet. The computer
chooses a letter at random and asks the child to input a word that begins
with that letter. The computer then informs the child whether he has
chosen a word that fulfills the original condition.

10 REM x LETTER IDENTIFICATION GAME

20 REM x FOR YOUNG CHILDREN

30 REM x (C) 1981 EY FRONA STAR &

49 REM x TED M. KAHN

S50 DIM ASCL) s ALFHABET${26) s X% (1) y WORDS (2

0)

60 LET ALFHARETS="ARCDEFGHIKLMNOFQRSTUV
WXYZ*®

70 GRAFHICE 2

80 FRINT *CCLEARILET'S FLAY A LETTER GAM
E«"

B85 PRINT *I'LL TYFE A& LETTER AND YOU TYF
E A "IPRINT "WORD THAT BEGING WITH MY LE
TTER®*(GOSUE 200

20 FRINT *LCLEAR]®

9% PRINT #6463 "LCLEARTD®

100 LET L=INT(RND(1)X26)+1

110 AS=ALFPHABETS (L sL)

120 POSITION 944

130 FRINT #%&344%

140 INFUT WORD®:LET X$=WORD&(1y1)

150 IF X%$=A% THEN GOSUE 200:G60T0 90

160 FRINT "NOy "3WORD%3® DOESN'T BEGIN W
ITH "3A%: " " FRINT "TRY ANOTHER WORD®
170 GCTO 140

200 REM x  REWARD FOR CORRECT WORD

210 FRINT #463°LCLLEART®

220 FOSITION 1.4

230 FRINT #63Aa%3" IS5 FOR "3WORD$%

240 GOSUR 500

250 RETURN

500 REM x FAUSE/DELAY

510 FOR WAIT=1 TO 1000¢NEXT WAILT

520 RETURN

This program uses several character strings, all of which are DIM-

ensioned in line 50. The string ALPHABET$ contains the 26 letters of
the alphabet in order (line 60). WORDS$ is used to store the word a child
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INPUTs (line 140). At line 100, a random number from 1-26 is selected,
and then the letter at this position in the alphabet is used as a stimulus
for the child’s response (line 110). Let’s examine this line and line 140 a
little more carefully:

110 A$=ALPHABETS(L, L)
(This is short for LET AS=ALPHABETS$(L, L)

This line says to take the value of L and use this to find the ‘‘substring’’ of
ALPHABETS$ beginning with character number L and ending with char-
acter number L. Since this substring begins and ends with the same char-
acter, it will choose the Lth character in the alphabet. For example, if the
value of L was chosen to be 5, the 5th letter or ““E” would be chosen from
ALPHABETS$ and assigned to A$. Similarly,

140 INPUT WORDS$: X$=WORD$(1, 1)

says to INPUT a word and assign the first character (letter) of the word to
the variable X$.

This is a very simple version of this game, although it has a nice
reward of actually typing a phrase based on the word the child chooses if
it begins with the letter chosen, all in big (GRAPHICS 2) text. It does not
check for correct spelling, however. A drill for spelling practice is coming
up next.

A Spelling Drill Program /"

Here is a program that can be used to drill a list of five words from a
weekly spelling list. The words could even be in foreign languages, such as
French, Spanish, or Latin, except that accents and capitalized letters can’t
be used in this version. While the program is limited to only five words at a
time, it is worthwhile to store on tape or diskette, since it can be used each
week with a new list (INPUT by the student).

For the most part, the program uses only ATARI BASIC vocabulary
words with which you are already familiar. One new BASIC statement,
however, may be found at line 125, the ON-GOSUB statement:

125 ON W GOSUB 200, 300, 400, 500, 199

This powerful statement allows us to specify a number of different sub-
routine calls, depending upon the value of the named variable after the

/,A In this program, words are limited to a maximum of 10 letters each. You may
L5 increase this maximum by changing the DIM statements in lines 20-27.

99
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BASIC word ON (in this case, it’s W). This one statement replaces the
following five BASIC statements:

125 IF W=1 THEN GOSUB 200
126 IF W=2 THEN GOSUB 300
127 IF W=3 THEN GOSUB 400
128 IF W=4 THEN GOSUB 500
129 IF W=5 THEN GOSUB 199

The statement always assumes integer values for the variable (e.g., W) and
the line numbers for the GOSUBs must be specified exactly to correspond
with the values 1,2,3,4 . . . for W (in order). Note that in this program the
subroutines at lines 200-500 are each only one line long.

10 REM x SIMFLE SFELLING DRILL FROGRAM
15 REM x (C) 1980 EBY HEREERT KOHL

20 DIM A$CI0)»yES (10X »CHCL0) »DECL0D

25 DIM E$C10)yM$(10)

30 FRINT *CCLEARI"

3% PRINT "WRITE DOWN S OF YOUR *3
40 PRINT "SFELILING WORDS®" (FRINT *®
R LINEy FOLLOWED BY RETURN)®

4% INFPUT A$sEssCEeDEE$

50 FRINT *CCLEARZD®

5% FRINT "ONE OF YOUR SFELLING WORDS WIL
L BE"

60 FRINT "FLASHED ON THE SCREEN BRIEFLY.
"IFRINT °*GTUDY IT."

65 GOSUER 700

70 GRAFHICS 2

7% FOR W=1 TC S

BO FRINT #6353 "LCLEART]"

85 FOSITION 654

20 FRINT *&63A%

925 GOSUR 700(FRINT #65"LCLEARI"

100 PRINT "NOW TRY TO SFELL THE WORD®
105 INFUT M$

110 IF M$<:=6% THEN GOSUE 400:GOTO 105
115 FOSITION 4-4iFRINT *65°"WAY TO CGOI"
120 GOSUE 700

125 ON W GOSUER 200»,300,400-500,199

130 NEXT W

199 END

200 A%=EPIRETURN

(ONE FE
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300 As=C$IRETURN

400 A%=D%®IRETURN

200 A%=E$IRETURN

600 REM x INCORRECT SFELLING

610 FRINT *"NOT QUITE... TRY AGAIN"
620 RETURN

700 REM x FAUSE ROUTINE

710 FDOR WAIT=1 TO 1000INEXT WAIT
720 RETURN

A second version of this same program is somewhat more flexible and
makes use of two more new BASIC words: READ and DATA. These
words, like FOR and NEXT and GOSUB and RETURN, are used in pairs:
READ A$ performs the same function as INPUT AS$, except that the
contents of A$ is READ from the first available DATA statement. A
DATA statement can appear anywhere in the program and contains the
string (or numerical data, for numeric variables) data to be read into the
A$ variable in the READ statement. Each time a READ statement is
executed, the next item in the DATA “list” is READ. This may include
going on to a new DATA statement (if available) in order to find the next
item.

In the next program, the spelling DATA is inserted at line 6000 and
beyond. Five French words, representing possible spelling or vocabulary
items, are currently located in line 6000. These can be replaced by any
five words having 10 letters or less. If you want to increase the number
of words to be drilled, change line 100 (the beginning of the FOR-NEXT
loop) so that W goes from 1 to the total number of words in your DATA
list; also, add as many words as necessary in succeeding DATA statements,
after line 6000. Remember to separate each word from the ones before or
after it with a comma.

Again, this program may be stored away for future use any time you
need to practice the spelling of a list of words.

10 REM x << SFELLING DRILL #2 &

20 REM x corgriacht 1980 bw

30 REM x HERBERT KOHL. & TED KAHN

40 DIM AS(10) e X$(10)

50 FRINT "LCCLEARIJEACH WORD WILL EBE *

60 PRINT °"BRIEFLY FLASHED ON THE SCREEN®

70 PRINT "HERE THEY ARE..."
20 GOSUE S00

100 GRAFHICS 2

110 FOR W=1 TO S

, DATA

A
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120
130
140
150
1410
170
i8n
190
200
210
220
230
300
310
320
330
400
410
420
430
500
510
520
G99
600
ER

READ A%

FRINT ®"NOW STUDY THE NEXT WORD®
FRINT #&6%"LCLEART]"

FOSITION 0s4:FRINT ¥6:A4%

GOSUER 500

FRINT #6463 “CCLEART"

FRINT "CCLEARINOW SFELL THE WORD®
INFUT X$

IF X%$=A% THEN GOSUE 300:GOTO 220
IF X%<:A% THEN GOSUE 400:GOTO 140
NEXT W

END

REM x CORRECT SFELLING

FRINT *YOU GOT IT! GOOD GOING!®
GOSUE S00

RETURN

REM x INCORRECT SFELLING

FRINT *NOT QUITE... TRY AGAIN."
GOSUE S00

RETURN

REM x FAUSE/DELAY

FOR WAIT=1 TO 1000INEXT WAIT
RETURN

REM x DATA IS FROM LINE 400 ON-
DATA MANGERyFORTERyVENIRsyFAIREy TOUCH

Concepts

" Subroutine—A subroutine is a program within a program. It could be a
dressing, an ending, an instruction to a player to try again. Sub-

routines are convenient ways of grouping separable parts of pro-
grams. For example, this is a simple pause subroutine:

1000 REM PAUSE ROUTINE
1110 FOR WAIT=1 TO 1000:NEXT WAIT
1199 RETURN

New BASIC Vocabulary

GOSUB and RETURN—GOSUB is used to tell the computer to “jump’’ to
a subroutine which begins at the line number specified, and RETURN
ends the subroutine, sending the program back to the place where it
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left off. The power of subroutines is that they can often be used in
many different programs to accomplish the same function.
Here is a use of the pause subroutine:

10 PRINT “GUESS A NUMBER FROM 1 TO 10"
20 INPUT X

30 GOSUB 1000

40 IF X=7 THEN PRINT “YOU GOT IT”

: etc.

1000 FOR Z=1TO 1,000
1010 NEXT Z
1020 RETURN

Of course this program is incomplete, but it illustrates the use of sub-
routines. At line 30 the program jumps to line 1000, which creates a
pause in the game. After the pause, line 1020 instructs the computer
to return to line 40 and continue with the rest of the program.

ON W GOSUB—The ON-GOSUB statement makes it possible to have the
computer go through a number of different subroutines according to
the value of a variable W. The value of W must be specified clearly
using for example a simple FOR-NEXT loop like this:

100 FORW=1TO 3

110 PRINT “HERE’S SOMETHING INTERESTING TO READ”

120 ON W GOSUB 200, 300, 400

130 FOR Y=1 TO 250:NEXT Y

140 NEXT W

150 END

200 PRINT “IT WAS THE BEST OF TIMES”

210 PRINT “IT WAS THE WORST OF TIMES”

220 RETURN

300 PRINT “E=(M*C*C)”

310 RETURN

400 PRINT “WHAT IS BLACK AND WHITE AND PURPLE ALL
OVER”

410 RETURN

END—This statement means just what it says, END the program.

DIM A$(X)—The DIM statement reserves a specified number of places
in the computer’s memory for the variable A$. These places can hold
letters and special characters as well as numbers. DIM A$(10) reserves 10
places for A$. An INPUT statement is used to store something in A$,
and you can PRINT what is in A$ whenever you want. Here’s an example:
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10 DIM A$(25)

20 PRINT “WHAT IS YOUR NAME?”
30 INPUT A$

40 PRINT “HELLO®”;A$

A$(X, Y)—A$(X, Y) lets you get a particular letter or group of letters out

of a DIMensioned string. If A$="‘ABCDE” then
A$(1, 3)=A, B, C the first three letters, and
A$(4, 5)=D, E the fourth and fifth letters
A$(1, 1)=A and, in general, the first letter
A$(X, X) will give you whatever is at the Xth place of A$.

READ-DATA—READ-DATA allows you to put multiple data into a

variable. For instance, here's a READ-DATA program.

10 FOR X=1TO 3
20 READ X

30 PRINT X+40

40 NEXT X

50 DATA 17, 18, 19

This program says that for X=1 to 3, read the DATA at line 50, add
40 to each X and print the answer. The result of this simple program
would be:

57
58
59

A program such as the following would allow you to put in 100 dif-
ferent numbers at line 50 and have the computer square each number
and print out the answer:

10 FOR X=1TO 100
20 READ X

30 PRINT X*X

40 NEXT X

50 DATA

BASIC Vocabulary Introduced in Part |

A$ IF...THEN ...
INPUT A$ RND(1)
A$(X,Y) INPUT X RUN

INT(X) SETCOLOR



CLOAD

COLOR X
CSAVE
CONT

DIM A$(X)
DRAWTO X, V
END

FOR-NEXT
FOR-STEP-NEXT
GOSUB-RETURN
GOTO
GRAPHICS 2
GRAPHICS 7

Delimiters|

X T]

)

()

[BACKSPACE]
[BREAK]
[CTRL]
[DELETE]
[ESC]
[ESC][CLEAR]
[ESC][CTRL]

SPELLING DRILL AND A LITTLE GRAMMAR: USING ‘STRING VARIABLES’

INT(RND(1)) SETCOLOR X, Y, Z
INT(RND(1)*10)+1 SOUND W, X, Y, Z
LET X=
LIST X<Y
NEW X<=Y
X>Y
ON W GOSUB X>=Y
PLOT X, ¥ X<>Y
POSITION X, Y X+Y
PRINT X-Y
PRINT #6 X*Y
X/Y
READ-DATA XAY
READY <>
REM
Concepts
Branching Loop
Delay Loops Nested Loops
Error Messages Program
Graphic Modes Subroutine
Line Number Text Window
Logical Line
Special Keys
[INSERT] [SYSTEM RESET]
[RETURN] [CTRL] [INSERT]
[SHIFT] [CTRL] [DELETE]
[SHIFT][CLEAR] or [CTRL][*] (up)
[CTRL][CLEAR] |CTRL] [] (down)
[SHIFT] [DELETE] [CTRL][«] (left)
[SHIFT][INSERT] [CTRL] [~](right)
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Part I

Games for the ATARI
Home Computer

In the first part of this book we presented an introduction
to ATARI BASIC using game programs. In this section we will
provide many games you can copy and dress up using your
ATARI 400 or 800 Home Computer. Some of the easier game
programs should be easy for you to understand if you have
worked through Part I. However, many of the game programs
are quite complex and involve a deeper knowledge of program-
ming than we can provide in this book. That is no reason to skip
them. Enter the programs in your computer’s memory and play
the games. In order to avoid excess work, save these programs
using your ATARI 410 Program Recorder or ATARI 810 Disk
Drive. Also list and change the game programs. You’ll be able to
recognize subroutines we mentioned before, PRINT statements,
loops and branches. Consult your ATAR/ BASIC Reference
Manual for unfamiliar BASIC commands. You’'ll find that your
knowledge of programming will grow quickly as you work with
your computer.
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Chapter 4

Number and Logic Games
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NUMBER AND LOGIC GAMES

Probably the simplest games to program for a computer involve the
symbols with which the computer is most familiar: numbers. We can use
numbers in a variety of ways, from just guessing what number the com-
puter (or your friend) is thinking of, to using the computer to design
“Magic Squares.” Most of these games involve, at some level or other, the
use of random numbers and the RND(1) function. By using the computer
to generate random numbers, we have the capability of creating an infinite
number of games which use elements of chance. The computer can be our
dice thrower, our “spinner,” our playing opponent (or even our partner),
and our record keeper. Furthermore, because we can take advantage of the
use of the television screen, the computer can also be our game board or
our playing space. And being ecology-minded, this means we don’t have to
keep using new pieces of paper or cardboard to make up new games: They
can all be done on the computer!

Let’s begin with some simple guessing games. Remember: These are
given as your game ‘“‘seeds”—they will grow and flower as they are given
the proper attention. By dressing them up, you will start to develop a
whole game library, which you may store and bring out whenever you
want to show your friends how you have learned to use your ATARI
Home Computer!



GUESS THE NUMBER—FOUR VARIATIONS

GUESS THE NUMBER—FQUR VARIATIONS

The computer chooses a number at random, and you try to guess it.
In order to limit the infinite possibilities (and therefore, be able to ‘‘play”),
we must give the computer a range of acceptable numbers. This first pro-
gram does just that—picks a number between 1 and 10, and you try to
guess what it is. It is the same program we presented in Chapter One.

Version 1

10 REM * SIMPLE GUESS-MY-NUMBER**

20 PRINT “I HAVE PICKED A NUMBER"”

25 PRINT “BETWEEN 1T AND 10.”

30 PRINT “TRY TO GUESS IT.”

40 LET X=INT(RND(1)*10)+1

50 PRINT “YOUR GUESS”;

60 INPUT Y

70 IF Y=X THEN PRINT “YOU GOT IT!":END
80 PRINT “NO, TRY AGAIN .. .":PRINT

90 GOTO 50

This is the simplest possible version. No frills—the computer picks a num-
ber between 1 and 10 (line 40), and you try to guess it. It will keep going
until you get it.

Here is a simple improvement on the program above: It asks you
whether you want to play again (once you get the right answer, that is!).
It uses the YES/NO subroutine introduced in Chapter Three.
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Version 2
5DIM A$(1)
10 REM ** GUESS-MY-NUMBER #2 **
15 REM #* ADD “PLAY AGAIN"” FEATURE **
20 PRINT “lI HAVE PICKED A NUMBER"
25 PRINT “BETWEEN 1T AND 10.”
30 PRINT “TRY TO GUESS IT.”
40 LET X=INT(RND(1)*10)+1
50 PRINT “YOUR GUESS”;
60 INPUT Y
70 IF Y=X THEN 100
80 PRINT “NO, TRY AGAIN .. .":PRINT
90 GOTO 50
100 PRINT “YOU GOT IT!”
110 PRINT “DO YOU WANT TO PLAY AGAIN?"
120 INPUT A$
130 IF A$=“N" THEN END
140 CLR
150 GOTO 20

Version 3 adds another improvement—it allows you to see the answer,
if you so choose, after each incorrect guess. (See lines 70-90.)

Version 3

5DIM A$(1)

10 REM ** GUESS-MY-NUMBER #3 **

15 REM * ADD “PLAY AGAIN” FEATURE & **
17 REM * “[CLEAR] WHAT’S THE ANSWER?” #3*
20 PRINT “I HAVE PICKED A NUMBER”

25 PRINT “BETWEEN 1 AND 10.”

30 PRINT “TRY TO GUESS IT.”

40 LET X=INT(RND(1)*10)+1

50 PRINT “YOUR GUESS”;

60 INPUT Y

70 IF Y=X THEN 100

80 PRINT “TYPE Y TO TRY AGAIN OR”

85 PRINT “TYPE N TO SEE THE ANSWER”;

87 INPUT A$: IF A$="Y” THEN GOTO 50

90 PRINT “MY NUMBER IS”;X:GOTO 110

110 PRINT “YOU GOT IT!”

110 PRINT :PRINT “DO YOU WANT TO PLAY AGAIN?"
130 IF A$="Y” THEN CLR:GOTO 20

140 PRINT “BYE FOR NOW”

150 END



GUESS THE NUMBER—FOUR VARIATIONS

Version 4 adds a very important improvement: hjnts (lines 140-
150). This way, you know whether your guess was too small or too large,
and then you can adjust your next guess according to the hint you just
received.

This version also allows you to expand the range of the number the
computer will choose (see lines 40-50). Up to now, all versions have used
the range 1-10; this one will use the range 1 to MAX where MAX is the
top of the range that you input. It also keeps track of how many guesses
you use and will quit if you don’t get it after MAX guesses.

Version 4

5DIM A$(1)

10 REM ** GUESS-MY-NUMBER #4 **

20 REM ** (WITH HINTS) **

30 PRINT “I WILL PICK A NUMBER BETWEEN”

40 PRINT “1 AND (YOU FILL IN)";

50 INPUT MAX

60 PRINT “THEN, YOU TRY TO GUESS IT.”

70 LET X=INT(RND(0)*MAX)+1

80 PRINT :PRINT “OK, I'VE GOT A NUMBER.”

100 FOR 1=1 TO MAX

110 PRINT :PRINT “YOUR GUESS”;

120 INPUT Y

130 IF Y=X THEN GOTO 250

140 IF Y>X THEN PRINT “NO, THAT’S TOO HIGH. . .
TRY AGAIN”: GOTO 200

150 IF Y<X THEN PRINT “NO, THAT'S TOO LOW...TRY
AGAIN”

200 NEXT |

210 PRINT :PRINT “SORRY. MY NUMBER WAS”; X

220 GOTO 290

250 PRINT :PRINT “YOU GOT IT IN”; I;” GUESSES!”

290 POP :PRINT “DO YOU WANT TO PLAY AGAIN (YES OR
NO)”;

295 INPUT A$

300 IF A$="Y” THEN CLR:GOTO 30

310 PRINT “THANKS FOR PLAYING”

399 END

Here’s an interesting twist on the typical number-guessing games. In
this game, the computer guesses your number instead of the other way
around. By watching the way the program chooses its guesses, you can
learn something about one of the most effective strategies for playing
guessing games of this type!
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10 REM << COMPUTER GUESSES YOUR # =

20 DIM GAMEC(L00)

30 SWITCH=E327918TART=41G=0

40 FOKE SWITCH.O

S0 FPRINT "LCLEARITHINX OF A NUMEER BETWE
ENY

60 FRINT "1 AND 100. WHEN YOU'VE GOT®
70 PRINT "ITy» FRESS START.®

B0 REM XWATIT TILL START I8 FUSHED x

920 IF FEEK(SWITCH) <=8TART THEN 90

100 LAST=0

110 FPRINT $FRINT "OKy NOW T'LL GUESS & Y
Cu TYRE"
120 FRINT * I'M 100 HIGHS:®

130 FRINT F T'M TOO LOW: &"°

140 PRINT * 0 IF I'M RIGHT ON."

180 NOW=40+INT(RND (1IX20)+1

160 FRINT

170 FOR I=1 TO 10

180 FPRINT FCUESS # "3T3" = "INOW:® (21
y OR 0 "3

190 TRAF ZZ20INFUT X

200 IF X=0 THEN 2260

210 IF X=2 0OR X=1 THEN GOSUE 380:G0OT0 24
0

220 FRINT "PLEASE JUST TYFE 251y OR 0%
230 GOTO 190

240 NEXT I

250 GOSUER 480:6G0T0 270

260 PRINT (FRINT *TI GOT IT IN "3X:" GUES
8ES."

270 PRINT (FRINT "FLAY AGAIN (1=YESs, 2=N
0y =3

280 INFUT FA

290 C=C+11CGAME(G)=T

300 IF FA=L THEN 50

310 SUM=0

320 FOR J=1 T0 G

330 SUM=SUM+GAME (J)

240 NEXT J

350 FRINT (PRINT "MY AVERAGE FOR "3Gi¢* G
AMES WAGSS " LFRINT SFRINT ® "ISUM/GE" GU

ESSES."
360 FRINT (FRINT "THANKS FOR FLAYING!®



370
360
390
400
430
420

440

430

460

440
440
450
460
470
480
490

GUESS THE NUMBER—FOUR VARIATIONS

END

REM x GUESS TOO HIGH OR LOW %

A=NOW

IF I=1 AND X=1 THEN LAST=100

DIF=ARS (NOW~LAST)

IF DIF<4 AND X=2 THEN NOW=NOW-1:GOTO
IF DIF<4 AND X=1 THEN NOW=NOW+1:GOTO
IF X=2 THEN NOW=NOW-INT(DIF/2):G0OT0O
IF X=1 THEN NOW=NOW+INT(DIF/2)
LABT=A

RETURN

REM x

FRINT (FRINT "ONE OF THE FOLLOWING H

AS OCCURREDS™®

500 PRINT * 1. MY STRATEGY HAS FAILED®
510 FRINT * 2. YOU'RE NOT FLAYING EY TH
E RULES."®

520 FPRINT (RETURN
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GETTING TO 100—THREE VERSIONS

Following are three versions of a very simple game: Be the first one to
reach 100. This game can be played by two or more people or by one and
a computer. Each person takes a turn selecting a number, which is added
to the current total. The person who equals or breaks 100 on his turn is
the winner.

This game has a great deal of similarity to NIM games, which we will
introduce shortly. The game can be changed in a number of ways, such as
limiting the range in which a player may select his/her next number,
making the provision that the winner must get exact/y 100 (rather than
breaking it), etc. It may be dressed up with fancy graphics (such as
showing an animal moving closer to a finish line), congratulations for the
winner, consolation for the loser, and ways to heighten the suspense of
who will finish first (see Chapter Two for some of these suggestions).

In the first version of the game, we have just the bare structure, with-
out any limitations on range and barely any instructions. The second
version shows how this structure may be expanded, providing an introduc-
tion, instructions, and protection so that the user may only pick a number
in a specified range (in this case, 1-10). There is also a color/sound show
for the winner. Finally, the third version adds competition with the com-
puter, where the computer picks its number at random. In all three ver-
sions, either reaching or exceeding 100 is permissible; this may be easily
changed so that reaching 100 exactly is the criteria for winning.

Version 1—Getting to 100

$ REM ** GETTING TO 100:

2 REM #* THE BASIC STRUCTURE**
10 LET T=0

20 INPUT X



GETTING TO 100-THREE VERSIONS

30 LET T=T+X

40 PRINT “TOTAL =";T

50 IF T<100 THEN GOTO 20
60 PRINT “YOU WIN”

Version 2—Getting to 100

1 REM **GETTING TO 100:

2 REM **DRESSED UP WITH INSTRUCTIONS

3 REM ** LIMIT ON YOUR INPUT **

5 PRINT “THE OBJECT OF THIS GAME IS TO BE”

6 PRINT “THE FIRST TO GET TO 100"

7 PRINT “YOU MAY ONLY USE NUMBERS FROM 1 TO 10.”

8 PRINT “EACH TIME YOU ENTER A NUMBER,”

9 PRINT “IT IS ADDED TO THE TOTAL”

10 LET T=0

12 PRINT “TYPE IN A NUMBER BETWEEN 1 AND 10”;

20 INPUT X

25 IF X<1 OR X>10 THEN PRINT “NUMBER MUST BE
BETWEEN 1 & 10”;:GOTO 20

30 LET T=T+X

40 PRINT “TOTAL = ;T

50 IF T<100 THEN GOTO 12

60 PRINT “YOU WIN"";

70 SETCOLOR 2, INT(RND(1)*16),4

80 SOUND 0,RND(1)*250,10,8

120 GOTO 60

Version 3—Getting to 100

10 REM X s GET 100 =0

20 REM x copyrignt 1980 by

30 REM x Herb Kohl & Ted Kahn

40 DIM WIN$(7)

50 FPRINT "LCLEARITHE OBJECT OF THIS CGCAME
I8 TO EBE"

60 FRINT "THE FIRST TO GET TO 100"

70 FRINT "YOU MAY ONLY USE NUMEERS FROM
1 TO 10."

80 FRINT "EACH TIME YOU ENTER A NUMEER,"

90 FRINT "IT IS ADDED TO THE TOTAL"

100 LET T=0

110 FRINT $TRAF 110
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120 FRINT "CHOOSE YOUR NUMEER (1 THRU 10
) " ;

130 INFUT GUESS

140 X=INT(GUESS)

150 IF X<1 OR Xx10 THEN FRINT “"NUMEER MU
ST BE BETWEEN 1 & 10 ";:GOTO 130

160 FRINT "LCLEARI"

170 FRINT "YOU FICK "3X

180 LET T=T+X

190 FRINT "TOTAL = "3T
200 IF Tix=100 THEN WIN$="YOU win"iGOTO 2
70

210 C=INTC(RND(L)X10)+1

220 FRINT $FRINT "I FICK "iC

230 T=T+C

240 FRINT "TOTAL = "§T$PRINT

250 IF T#=100 THEN WIN$="I win":GOTO 270
260 GOTO 120

270 GRAFHICS 2+16

280 FOR LOOF=1 TO 250

290 FOSITION INT(RND(1)%14),INT(RND(1)x1
2)

300 FRINT #63WIN$}

310 SOUND 1,RND(1)X25%5,6,8

320 NEXT LOOF

330 RUN
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NIM

NIM is an ancient Chinese gambling game that is usually played with
matches. A simple version played with two piles of matches is easy to
figure out and some gamblers use the two-pile version to lure people into
playing more complex versions where figuring out a running strategy is not
so easy. Here's the setup for a two-pile version of NIM. (There can be any
number of matches in either pile.)

(Pile 1)

[Eh— 7]

e

e
—

|

(Pile 2)

—a

The players are to take turns removing as many matches as they please
(at least one) from one of the piles. The players are free to decide which
of the piles they will take matches from. The players can also decide
whether the object of the game is to take the last match or to force one’s
opponent to take the last match. Here’s an example of the game with the
winner being the player who takes the last match:

I
I o

Setup:

C—=.

NImM
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Player 1:
(takes 3 matches from D )
pile I1)

Player 2:
(takes 3 matches from (1
pile 1)

Player 1:
(takes 1 match from (1)
pile 1)

ﬂ L)
Player 2:
(takes 1 match from pile 11, :, (1)
thus forcing a win for him or U
herself since Player 1 can only (1)
draw matches from one column)

Player 1:

(takes match from pile | and (n

Player 2 gets the last match.) a
T
U

In this version of the two-pile game, the strategy is to force your op-
ponent to draw from two equal piles. You can then keep equalizing the
piles until you get last draw. Here’s a simple version of the strategy:

K
i -



If the first player takes two matches from |, equalizing the columns,
the second player can be forced to lose:

After Player 1 moves H H ﬂ (1)
1]

Now the second player can pick from either pile and will still be
forced to face equal columns.

Player 2 moves, taking

two from Column |
H ﬂ G (1)

and Player 1 counters by equalizing the columns and forcing a win (by

guaranteeing that he or she will get the last match)
Player 1 n (1
]
l (1)
Player 2: (n

(1

[@R— ]

Player 2 takes the last match and wins.

The game of NIM becomes much more complex when three or more
piles of matches are involved. Here’s a game involving three piles. The rules
are the same. Try this a few times before entering the more complex world
of NIM that you can explore with your ATARI computer:

il
Bfl
- 11!

NIM
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The player to take the last match wins.

NIM is a subtraction game and a very simple computer version of it can be
programmed in only five lines:

10 INPUT X

20 INPUT Y

30 X=X-Y

40 IF X>0 THEN GOTO 20
50 PRINT “YOU WON"

In this program X is the game’s starting number and Y the number to
be subtracted in the race towards zero. The goal of the game (which can
be played by any number of people, though two or three is probably best)
is to be the player who reaches 0. You can be either 1 or 2.

Line 30 decreases the value of X each time a player puts in a value for
Y, and line 40 keeps the game going until O is reached. When O is reached
line 50 commands the computer to print “YOU WON."” Players take turns
putting in 1 or 2.

Here's a slightly dressed up version of this game which adds instruc-
tions and lets you know how big X is after each player’s turn:

10 REM SIMPLE NIM WITH NUMBERS

20 PRINT “YOU START WITH X"

30 INPUT X

40 PRINT “TAKE AWAY 1 OR 2"

S0 PRINT “PLAYER WHO TAKES LAST NUMBER WINS”
60 PRINT “WHICH WILL YOU TAKE AWAY,1 OR 2”
70 INPUT Y

80 X=X-Y

85 PRINT “NUMBER LEFT"”, X

90 IF X>0 THEN GOTO 60

100 IF X=0 THEN PRINT “YOU WON”

It is also possible, using concepts already introduced in Part |, to
program a visual version of this simple NIM-type game. The version here
uses 10 as the beginning number, but by changing the variables you could
go up to 75 without running off the screen in GRAPHICS MODE 7.

10 REM THIS GAME INVOLVES TAKING ONE

11T REM OR TWO AWAY AND SEEING THE GAME

12 REM ON THE SCREEN

13 REM ANY NUMBER OF DOTS CAN BE USED

14 REM AS LONG AS THEY CONFORM TO GRAPHICS
20 GRAPHICS 7:COLOR 1



NIM 123

30 LET A=15
40 LET W=10

50 FOR X=1TO 10

60 PLOT 10%X,A

70 NEXT X

80 PRINT “Y=2":INPUT Y
91 LET A=A+5

100 LET W=W-Y

110 FOR Z=1 TO W

120 PLOT 10%Z,A

130 NEXT Z

140 IF W=0 THEN GOTO 200
150 GOTO 80

200 PRINT “NIM”:END

In Europe NIM is often played using wooden matches. It is possible to
dress up our last version of NIM by using GRAPHICS 3 and color varia-
tions. Here is a simple subroutine which generates up to 15 matches on the
screen. Try it several times.

1000 REM ROUTINE TO DRAW MATCHES
1010 GRAPHICS 3

1012 PRINT “HOW MANY MATCHES (1-15)";
1014 INPUT N

1020 FORK=1 TO N*2 STEP 2

1030 COLOR 1

1035 PLOT K5

1040 COLOR 2

1050 DRAWTO K,10

1060 NEXT K

Here's a full version of NIM for two players using an interesting
graphical representation. This program was written by Dale Disharoon.

0 REM X i NIM o il

10 REM x COFYRIGHT 1981

20 REM x by Dale Disharoon

30 GRAFHICS 0:SETCOLOR 2,0,0

40 FOSITION 14,4:1FRINT " <« NIM & v
90 FOSITION Z,8iFRINT " _How high will 4o
e "IFRINT " _pyramid be? (3-10) v

60 TRAF S60IFOSITION 25,9 INFUT HIGH
70 IF HIGH=3 OR HIGH:>10 THEN &0
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80 FOSITION 2Z,15FRINT "_1 - Flager taki
ng last block wing "

110 IF LAST<1 OR LAST>2 THEN 100

120 FRINT "CCLEARI"IFOKE 7%52,1

130 FOSITION 14,1 FPRINT " _«« NIM &x “
140 DIM X(HIGH,HIGH),Y(HIGH,HIGH) ,E(10)
150 FOR H=1 TO HIGH

160 E(H)=H

170 FOR W=1 TO H

180 READ XIX(H,W)=XIY(H,W)=H+4

1920 FOSTITION X(H,W),Y(H,W) IFRINT CHR$(164
0)3CHR$C130) 3

200 NEXT WIFRINT " "JHINEXT H

210 DATA 11,10,12,9,11,13,8,10,12,14,7,9
211,13,15,6,8,10,12,14,16,5,7,9,11,13,15
+17,4,6,8,10,12,14,16,18

220 DATA 3,5,7,9,11,13,15,17,19,2,4,6,8,
10,12,14,16,18,20

230 FOSITION 23,6(FRINT "x Last block x"
tFOSITION 28,7

240 IF LAST=1 THEN FRINT "Wins"

250 IF LAST=2 THEN FRINT "Loses"

260 P=F+1:IF F>2 THEN F=1

270 TRAF Z270:FOSITION 2,17 ¢FRINT "LDEL L

NFUT H
280 IF H<1l OR H:rHIGH THEN FRINT "CUFILDE
L. LINEI1Sorry, there is no level "jHIFOR
T=1 TO J00INEXT T:COTO 270

290 IF BEB(H)=0 THEN FRINT "CUFILDEL LINEI]
Level "iH3" is gome"tFOR T=1 TO S00INEXT

TIGOTO 270
300 TRAF 300:FOSITION Z,191FRINT "LDEL L

INED Flaver #"31F3" takes how many-"3 INF

UT N

310 IF N<1 THEN FRINT "CUFICDEL LINEII c
an’t let you do that"iFOR T=1 TO S5S00:INEX
T T:COTO 300

320 IF N:rBE(H) THEN FRINT "LUFICDEL LINEI]
There aren’t that marny in level "jHIFOR




T=1 TO S00:NEXT TI{GOTO 300

330 E(HY=E(H)-N

340 FOR T=E(H)+1 TO E(H)+NIFOSITION X(H,
TY, YCH, TYSFRINT " "(GOSUE 380INEXT T
350 FOSITION 2,17 :FRINT "LCDEL LINEICDOWN
JCDEL LINEAQ"

360 GOSUE 400

370 GOTO 260

380 FOR X=21 TO 0 STEF -~-3:S0UND 0,X,10,8
SNEXT X:S50UND 0,0,0,0¢RETURN

390 FOR X=50 TO 0 STEF -2:S0UND 0,X,10,8
$SOUND 1,X+1,10,8INEXT XiSOUND 0,0,0,0%8
OUND 1,0,0,0:RETURN

400 FOR T=1 TO HIGH:IF E(T) THEN FOF {RE
TURN

410 NEXT Ti:FOSITION 5,17

420 IF LAST=1 THEN FOR T=1 T0 5:GOSUE 39
0INEXT TIFRINT ' XXX Flager F#"IF3" wi
ns! XXX "{GOTO 450

430 SOUND 0,5,4,8:FOR T=1 TO 100INEXT T2
SOUND 0,0,0,0

440 FRINT " XXX  Flager #"3}F3" loses _

&!__x_______—“

350 OFEN #1,4,0,"K$"

460 FOSITION 14,223FRINT "Fress RETURN"
470 GET #1,T$RUN

NIM
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DICE

It is very easy to simulate the rolling of dice using the RND(1) func-
tion of your ATARI. (RND(1)*6)+1 will generate a random number
between 1 and 6, which is what happens when you roll one die. (RND(1)
*12)+1 produces the same result as rolling two dice. What RND(1) func-
tion would produce the same result as rolling four dice?

Here’s a simple program that prints out numbers that result from
random selections of numbers from 1 to 6 which are the same as tosses
of 1 die:

10 - R=INT(RND(1)*6)+1
20 - PRINT R
30 - GOTO 10

A slight modification results in having the computer print out dots (as
you would see on the die) instead of numbers:

5 REM DICET (FIRST REPRESENTATION): THROW ONE DIE
& SHOW THE RESULT

6 REM (C) BY TED M. KAHN, 1980

10 R=INT(RND(1)*6)+1

20 FOR 1=1 TOR

30 PRINT “[T]"; A

40 NEXT |

45 PRINT

50 GOTO 10

Here’s a further elaboration in which two dice are tossed once and
you are given the choice of whether you want to roll them again or not:

5 REM DICE2 (SECOND REPRESENTATION): THROW TWO
DICE & SHOW THE RESULT

6 REM (C) BY TED M. KAHN, 1980

8 DIM Y$(1)

10 R1=INT(RND(1)*6)+1

15 R2-INT(RND(1)*6)+1

20 FOR 1=1 TO R1

30 PRINT “[T]"; [\

40 NEXT |

45 PRINT ,

50 FOR J=1 TO R2

‘& Remember, [T] means hold down the [CTRL] key and, at the same time,
type the letter “T.”” This will give a graphics dot (e).
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60 PRINT “[T|";

70 NEXT |

80 PRINT :PRINT

90 PRINT “THROW AGAIN";

95 INPUT Y$:IF Y$="Y" THEN PRINT :GOTO 10
100 END

Following are some complex games of chance that involve the com-
puter making random choices and simulating the tossing of dice.
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THRICE DICE

Games of chance and gambling are among the oldest games known,
and they are still popular in most cultures in the world today.

Using the concepts we introduced about random numbers, (INT(RND
(1)*6)+1), this game simulates rolling three dice and shows the results
using the GRAPHICS 3 mode of the ATARI. In fact, the subroutine from
lines 870-1080 (along with the DIMension statement at line 20) may be
modified for use in other games in which you need a dice-throwing
routine. The game also uses some fancy dressings designed by Len Lindsay
to give the introduction a ‘“‘neon-sign” or flashing advertising effect. These
effects are created from lines 130-220 and make use of the large text in
GRAPHICS 2+16 (full screen).

The actual game also involves some betting strategy. You start with
$100 and may bet as little or as much as you like on any number (1-6)
being thrown. If the number comes up on at /east one die, you win double
your bet; if it comes up on two dice, you win triple; and if it comes up on
all three dice (odds are one chance in 216), you win.

i0 REM x <<, THRICE DICE »>x
20 REM x (C) 1980 by Len Lindsay
30 DIM DX(2)YsDY(2)sN(2)rA$(S)
40 CS=100
50 MAXCS=900000
60 COL=1
70 GRAFPHICS 2+146¢FRINT #6463 "THRICE DICE®
80 POSITION 0,23FRINT #63°"TO REGIN®
90 PRINT #63"HIT start®
100 FOSITION 0s7$FRINT #6535 "FOR INSTRUCTI
DNS®
110 PRINT #63°"HIT ortion®
120 FOSITION 2.113PRINT #63"(C) 1980°
130 KEY=PEEK(53279)
140 TIF KEY=3 THEN GOSUE &30:G0OT0 70
150 IF KEY=5 THEN CS=(CS+1003IF CS>1000 T
HEN CS=CS+900:IF CS>10000 THEN CS=CS+900
0:IF CS>100000 THEN CS=CS+90000
160 IF CS:»MAXCS THEN C€S=100
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170 IF KEY=6 THEN 230

180 FOSITION O0sS¢FRINT #6465 "CASH=%"3CSs "
select "

1920 SETCOLOR 1s0sRND(1)Y%X254

200 FOR DELAY=1 TO 99:!NEXT DELAY

210 PN=12-FPNI!SETCOIL.OR 2y0:PNXRND(1)X%X254
220 GOTO 120

230 GRAFHICS 2

240 SETCOLOR 25090

250 FRINT °"LCLEARI®"S

260 FRINT °"YOU HAVE $°35CS3%* CASH.*®

270 IF C8:»x999999 THEN 1140

280 FRINT "HOW MUCH WILL YOU EBET"S

290 TRAF 250

300 FOKE 764:+255

310 INFUT &%

320 IF A%="H" OR A%$="HELF" THEN GOSUE &3
0:GOT0O 230

330 EBET=INT(VAL (A$))

340 IF BET-1 THEN 250

350 IF EBET>CS THEN 250

360 PRINT "WHAT NUMEBER WILL YOU EBET ON®;
370 TRAF 360

380 FOKE 764255

390 INFUT A%

400 IF A$="H" OR A%$="HELF®" THEN GOSLE 3
0:GOTO 230

410 CS=CS-EET

420 PRINT "LCLEART"

430 NUM=INT(VUAL (A%$))

440 IF NUM=0 0OR NUM:=6 THEN 370

450 TRAF 345467

4460 FOR A=0 TO RND(1)x10

470 GOSUR 870

480 FRINT "CCLEARIYOU BET $"SEETS" ON "3
NUMs: ", "3 3
490 NEXT A t‘
500 MATCH=0

510 FOR A=0 TO 2

520 IF NUM=N(A) THEN MATCH=MATCH+1

530 NEXT A

540 WIN=0

550 IF MATCH:>0 THEN WIN=BEETX(MATCH+1)
560 CS=CS+WIN

129
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570 FRINT MATCH: " MATCH."
S80 PRINT °"YOU GET $"tWIN:" CAGH BACK!™®
590 IF CS=1 THEN 1130
600 GOTO 260
610 GOTO 410
620 END
4630 GRAFHICS 1+16
640 PRINT #63"THIS IS A GAMRBLING®
650 PRINT #63°"DICE GAME. YOU EBET *®
660 PRINT #4653 "MONEY ON ONE OF THE®
670 FRINT %63"6 FOSSIELE NUMEERS.®
680 FRINT #6
690 FRINT #63"if none of the dice®
700 PRINT #6%"show that number *
710 PRINT #6%"uwouw lose the het "
720 PRINT #6
730 PRINT *6+*IF 1 MATCHES You*
740 FRINT #63°*GET DOURLE YOQUR EBET®
750 FRINT #63°"BACH (5 BET WINS 10)"
760 PRINT #63"if two dice match®
770 FRINT #63"4ou cet trirle bachk®
780 FRINT #6
790 FRINT #463"~IF AlL DICE MATCH®
800 FRINT #6:"Y0OU GET 4 TIMES EBACK®
810 FRINT #4635 *"SQUNDS GOOD - HURII®
820 FRINT #6
830 PRINT #4
840 FRINT #46+"hit start to return®s
850 GOSUR 1090:11IF KEY<:x6 THEN 850
8450 RETURN

8710 FOR D=0 TO 2

880 N)=INT(RND(1)I)xX&)+1

890 NEXT D

900 FOR D=0 TO 2

91§ DXAD)Y=INT(RND(1)%46)+13%D

928 DY(D)IY=TINT{(RND{1)%13)

20 NEXT D

240 FRINT #63:"LCLEARI"

950 FOR D=0 TO 2

960 COL=3-COLICOLOR COL
970 FOR R=DY(D) TQ DY(D)+4

280 FLOT DX(D)yRIDRAWTO DX(D)Y+6R
290 NEXT R

1000 NEXT D
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igi1¢ COLOR O

1020 FOR D=0 TO 2

1030 IF N(D)Y=1 THEN FLOT DX(D)Y+1sDY(D)+1
SPLOT DX(DY+5yDY(D)+5

1040 IF N(DOY=3 THEN FLOT DX(D)Y+1,DY(D)+5
TFLOT DXIDY+S,DY(D)+1

1020 IF N(D)=H THEN FLOT DX{(D)+1sDY(D)+3
SPLOT DX(DOY+5sDY(D)+3

1060 IF N(DI/2EINTIN(D)Y/2) THEN FILLOT DX(

DY+3,DY(D)+3

1070 NEXT D

1080 RETURN

1090 IF FEEK(E3279)<:7 THEN 1090

1100 KEY=FPEEK(S3279)!IF KEY=7 THEN 1100
1110 IF FEEM(E3279)<57 THEN 1110

1120 RETURN

1130 FRINT *YOU HAVE NO MONEY LEFT®:GOTO
1150

1140 FRINT "YOQU EROKE THE EBANK!!!*®

1120 FRINT "HIT START TO FLAY AGAIN."$
1160 GOSUE 1090

1170 IF KEY<6 THEN 1140

1180 RUN

This is a complex program and is not easy to copy. Once you get it
working be sure to copy it on tape or disk unless you have a lot of time
and enjoy the mechanical work of typing a long program.
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REVERSE

REVERSE was invented by Peter L. Sessions of People’s Computer
Co. a number of years ago and was first popularized in the magazine
PCC (later known as People’s Computers, Recreational Computing, and
now a part of COMPUTE!magazine). It has since become very popular on a
large number of mini- and microcomputers. The version given here was
designed by one of the authors to show how home computers like the
ATARI 400™ or ATARI 800™ can make a good game even better, using
a little animation, color, and sound.

REVERSE involves manipulating a string of digits so that the final
string is in numerical order. The game begins by the computer presenting a
series of one-digit numbers in scrambled order; each digit occurs only
once, and the size of the string may vary in different versions of the game
(the longer the string, the more difficult it is). So, for example, let’s say
we had a string of five digits; we might start off with

34215

Our object is to end up with 12345. To get there, our only legal ‘“move”’
is to reverse a set number of these digits, always beginning from the left-
hand side of the string. Each reversal thus changes the string, moving the
order closer and closer to the desired goal (one hopes). With our example
above, the game might proceed like this:

34215 Reverse 2 (that is, take the first two numbers and
reverse them).

43215 Reverse 4 (reverse the first four numbers).

[[2345] and we’ve won in only two turns!
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Now, this one was pretty easy, but they get harder with longer strings:

The classic game is played with nine digits (1-9). It can be proven mathe-
matically that any string of nine digits can be properly ordered in 15 turns
(2n-3), where n is the number of digits in the string); however, no one has
yet (to our knowledge) figured out an algorithm which will find the
smallest number of moves for any given initial nine-digit string. After
playing this game several times, perhaps you'll be the one!

Here’s the program for the game:

0 REM x el REVERSE =ik

20 REM x Adarted by Ted Hahn

30 REM % from F.l,. Sessions F.C.C.

40 DIM NAMES(Z20)sA%(10)

0 DIM XX$ (1)

40 DIM ELISTH () sMYLISTH () yRLISTH(D)

70 NAMES$="REVERGE"®

20 GCOSUE 290

0 OFEN #1:;4,0,"H8"

100 FRINT *WELCOME TO THE GAME 0OF REVERS
EII

110 FRINT *D0O YOU NEED INSTRUCTIONS?"3:G
OSUE 870311TF XX=41 THEN GOSUE 1000

120 FRINT °LCLEARIHOW MANY DIGITS WOULD
YOUR IFRINT "LIHE (3-9)*3

130 GOSUER 870 iMAX=XXIREM INFUT

140 FRINT XX3

150 IF MAX3 OR MAX:»9 THEN FRINT "[CLEAR
IS0ORRY o o s ONLY NUMBERS BETWEEN 3-9":G0TO0
120

140 GOSUR 4201REM INITIAL SEQUENCE

170 TURN=TURN+]1

180 FRINT *LCLEAR]"

1920 FRINT *TURN % "3TURN

200 FRINT (FRINT "REVERSE HOW MANY? "%
210 GOSUE 8703IREM INFUT

220 R=XXIFRINT R}

230 FOR WW=1 TO 200 INEXT WW

240 IF R<2 0OR R>MAX THEN 270

250 GOSUE 6210

260 GOTO 170

270 FRINT "CAN ONLY REVERSE FROM 2 - "3M
AX3" DIGITS"IFOR WW=1 TO 1200 INEXT WW
280 GOTO 180

290 X=12
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300
310
320
330

GRAFHICS 2

FOR I=1 TO LEN(NAMES)

FOSTITION X+1,3

FRINT #63iNAMES (LEN(NAMES) ~T+1yLEN(NA

MESIY)

344
250
360
270
380
390
400
410
420
430
441
450
440
470
480

SOUND 0y INT(RNDCO)IX255)+1,10,12
FOR WW=1 TO 80INEXT WW

X=X~1

NEXT T

SOUND 0+05050

FOSITION 9y31FRINT %65 "by®
FOSITION 457317 #63°ted kahn®
RETURN

FOR K=1 T0O MAX
MYLISTS (K K)="0" tELISTS (K KI)="0"
NEXT K

FOR I=1 TO MAX
RN=TNT (RND (0 Y XMAX ) +1

IF ELTISTS(RNSRNYH="0" THEN 4640
MYLISTS (L, T)=8TRSE(RN) IELISTS(RNyRN) =

STR$ (RN)

490
500
S10
520
530
5440
550

260

NEXT X

GRAFHICS 2

X=9+INT(MAX/2)

FOR I=1 TO MAX

GRAFHICS 2

FOSITION Xy4

FRINT #4iMYLISTS(1,1)

SOUND 1y INT(RNDCOIX100)+(2%T)»10,10¢

WW=51GOSUE 690

570
580
a90
600
610
620
630
6410
&50
5610
6710
6810
690
700
710

SOUND 150510510 WW=28G0SUE 690
X=X-1

NEXT I

SOUND 105050

RETURN

FOR 8=1 TO R
RLISTS(R-8+1yR~S+1)=MYLIST$(5,8)
NEXT 8§
MYLIST$(1sR)=RLIST${(1,R)

IF MYLIST$=ELIST$ THEN 720
GOSUE S00

RETURN

FOR WATIT=1 TO WWINEXT WAIT
RETURN
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720 FOR I=1 TO 9

730 GRAFHICS 2:FOSITION 5,4 tPRINT #63MYL
IST$

740 SETCOLOR 4y INT(RND(0)X16)+8

750 FOR Q=15 TO 30 STEF 0.5
760 SOUND 0sQs10510

770 NEXT Q{SOUND 0505050

780 NEXT I

790 FRINT °CCLEARIYOL WON IN
RN*3 $IF TURN<:1 THEN PRINT *G
BOO FRINT *!1"${SETCOLOR 45040
B10 TRAF B40$FRINT "WOULD YOU LIKE TO PL
AY AGAIN (Y,N)*;

820 INFUT A$IIF A$(1,1)="N" THEN 840

830 TURN=0:FOF $? *CCLEARI"IGOTO 120

840 FRINT *THANKS FOR FLAYING!® $END

870 REM INFUT SUEROUTINE

B8R0 SOUND 0,200510,8:F0R WS=1 TO 100

BP0 NEXT WSESOUND 050505 0FOKE 7645255
900 GET #1sXX$XX=XX~48

910 TRAF 920

920 TRAF 34567

930 RETURN

1000 FOKE 752,1$FRINT *[CLEARIYOU WILL E
E GIVEN SOME SCRAMELED®:PRINT *NUMEERS F
ROM 1 TO THE NUMEER YOU®

1010 FRINT °"CHOOSE. ( 3 - 9 ) FRESS RET
URN® $GOSUE 870

1020 FRINT *CCLEARIEY REVERSING ELOCKS 0
F NUMEERS TRY®$!FRINT *TO UNSCRAMELE THEM
SO THEY ARE®

1030 FRINT *IN THE USUAL ORDER OF 1,23,
4,5 ETC."$FRINT °"FRESS RETURN®3 $GOSUE 87
0

1040 FRINT *LCLEARIWHEN YOU REVERSE A EL
OCK OF NUMEERS® tFRINT *THE REVERSAL ALWA
YS STARTS FROM THE*

1050 FRINT *LEFT. FOR EXAMFLE... FRESS
RETURN® $GOSUE 870

1060 FRINT *CCLEARIIF YOU REVERSE 3 NUME
ERS OF THIS®!FRINT *COMEINATION: 4421735

YOU WOULD GET®

1070 PRINT *2461735. ONLY THE 6545 AND
7 ARE*$PRINT *REVERSED. READY?  FRESS
RETURN®; $GOSUE 870 ¢RETURN

"FTURNS® TU
"3




136

NUMBER AND LOGIC GAMES

1

224 N\

2 3 4

QWERT

The
1 and 2
this:

object of QWERT is to switch the colored boxes located in squares
with those in squares 4 and 5. There are two legal moves for doing

1. Move any box into an empty neighboring square by typing the
number of the box to be moved;

2. Jump over a box into an empty square, again by typing the number
of the box to be moved.

With some planning, this can be done in eight moves. Readers inter-

ested in

mathematics may wish to prove this for themselves and should

also compare this game with the traditional puzzles, The Towers of Hanoi,
or the “Missionaries and Cannibals” puzzles.

10
20
30
40
50
60
70
80
20
100
110
120
130
140
150
160
170
180

REM x sl QWERT il
REM x developed by Lenrn Lindsay
REM X and modified by Ted Kahn

REM % Copyright 1980 by Len Lindsay
GCOSUE 9230

DIM A$CL0) ,FPASCLY,F(7)
DIM XX$(1)

GRAFHICS 3

SETCOLOR 1,5,8

FO0)=3

F(l)y=1

F(2)=1

F(3)=0

F(4)=2

F(5)=2

F(6)=3

F(7)=3

GOSUE 4920:REM DRAW EOARD

Z/ - The small square markers at the top are to identify the goal of switching the
colors underneath these markers.
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190 MV=03REM MOVES

200 GOSUE S90:REM DRAW FIECES

210 IF I:0 THEN 250

220 ? "LCLEARI"$? "THIS IS THE GAME OF Q
WERT"

230 ? $? "WOULD YOU LIKE INSTRUCTIONS (Y
»N)"$ $GOSUE 970¢REM GET

240 IF XX$="Y" THEN GOSUE 760
250 FRINT "CCLEARI"}

260 PRINT " 1 2 5
SFRINT "MOVE #'$MU+1

270 TRAF 250

280 GOSUE 970:REM GET

290 M=XX

300 IF M<1 OR M5 THEN ? “ILLEGAL MOVE--
TRY AGAIN":GOSUE 920:GOTO 260

310 REM

320 F=F(M)$tREM FIECE TO MOVE?

330 IF F=0 THEN ? "CAN‘T DO THAT--TRY AG
AIN" $GOSUE 9203:GOTO 260

340 GOSUE 370:REM CHECK MOVE & MOVE IT
350 GOTO 250:REM NEXT MOVE

360 END

370 IF F(M+1)=0 THEN F(M+1)=FiF(M)=0:GOT
0 440

380 IF F(M+2)=0 THEN F(M+2)=F$F(M)=0:GOT
0 440

390 IF F(M-1)=0 THEN F(M-1)=F$F(M)=0:GOT
0 440

400 IF M>1 THEN IF F(M-2)=0 THEN F(M=-2)=
FIF(M)=0$GOTD 440

410 PRINT "YOU CAN’T MOVE THAT FIECE"
420 FOR WW=1 TO 300$NEXT WW

430 RETURN

440 MY=MY+1

450 GOSUE S90:REM DRAW FIECES

460 IF F(1)=2 AND F(2)=2 AND F(4)=1 AND
F(5)=1 THEN &80:REM WINNER

470 IF MV:22 THEN SETCOLOR 4,12,43FRINT
"CCLEARIYOU SEEM LOST":GOTOD 720

480 RETURN

490 REM DRAW EDARD

500 COLOR 3

510 FLOT 2,12$DRANTO 32,12

&
i
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920 FOR X=2 T0O 32 STEF 6

530 FOR Y=13 TO 17

540 FLOT X,Y

950 NEXT Y

360 NEXT X

970 PLOT Z,18:DRAWT0O 32,18

580 RETURN

990 FOR FF=3 TO 27 STEF 6

600 COLOR FO(PF+3)/6)

610 FOR Q=13 TO 17

620 FLOT FF,QIDRAWTO FF+4,Q

630 NEXT Q

640 NEXT FF

650 COLOR 13FLOT 23,11 :FLOT 29,11

660 COLOR Z2:FLOT S,11:FLOT 11,11

670 RETURN

480 FRINT "LCLEARI"

620 FRINT "YOU WON 11w

700 SETCOLOR 4,4,4

710 IF MV=8 THEN FRINT "-FERFECT FLAYING
(1]

720 FRINT "— TRY AGAIN?"

730 GOSUE 970:REM GET

740 IF XX$="Y" THEN 80

750 CGRAFHICS 0:iEND

760 ? "[LCLEARIThe object of this game is
to switch"

770 ? "the boxes on the left with the ho
mes'

780 ? "orm the right in as few moves as"
7920 ? "possible ( press RETURN to contin
ue) " tGOSUE 270

800 ? "LCCLEARD 1 2 3 4

=

9'":? "The boxes are numbered a3s shown
here"
810 FPRINT "HIT RETURN TO CONTINUE'"}: :GOSU
E 970
820 ? "LCLEARIA box may be moved to an e

mpty space'

830 ? "by typimg its current rnumber .
840 ? "(RETURN to continue)"$;iGOSUE 970
850 ? "L[CLEARIYou may move either"

860 ? "(1) into anm empty neiaghboring spa

CE“
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870 ? "or (2) jump over 1 box into an "
880 7?7 "empty space ( RETURN to continue)
"3 IGOSUER 970
890 ? "LCLEARITry to do it in as few as
8 moves!"
200 ? "GOOD LUCK! (Fress RETURN to start
Y3 IGOSUE 270
910 RETURN
920 FOR WW=1 T0O 100:INEXT WWIRETURN

940 FOSITION 4,6tFRINT #6;" (C) 1980 EBEY"

LG T-R A0 LEN LINDSAY RRACEE TR
&7 ¥63M TED KAHN"

250 FOR WW=1 TO 92INEXT WW

260 RETURN

970 REM _‘GET’ SUEROUTINE

280 SOUND 0,180,10,8

990 FOR S=1 TO 100INEXT S

1000 SOUND 0,0,0,0

1010 FOKE 764,255

1020 TRAF 1020

1030 CLOSE #4

1040 OFEN #4,4,0,"K:"

1050 GET #4,XX

1060 CLOSE #4

1070 XX$=CHR$ (XX)

1080 TRAF 1110

1090 XX=0

1100 XX=VAL (XX%)

1110 TRAF 34567

1120 RETURN
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Here are three other programs to copy and play. The first game is a
version of the well-known game BINGO. The second game, PHANTOM, is
a mystery game which mixes letters and numbers. The third game, BRAIN-
BUSTER, is a more complex version of the QWERT game we saw earlier.
The instructions for all three of these games are included in the programs
themselves (note that BRAINBUSTER requires the use of an ATARI joy-
stick controller).

10 REM x Sl BINGO =i
20 REM x Coruriaht 1980 by
30 REM x Lern Lindsaw

40 CRAFHICS 2

50 DIM LINE$(40),SFPACES(40) yPARTS(S) sE$(
2 IH(2) o NS (2) »GH(2) » 0% (2) TREM ONLY NEED
ED FOR CARD MAMER

60 LMARG=2IFOKE 82 L.MARG

70 DIM N(73)

80 DIM BINGO®(Z)

90 DIM XX$(3)

100 DIM FICK(S)

110 BINGOS="EinGo®

120 SETCOLOR 2+14-4

130 PRINT #63° HIT start”
140 FRINT %63° when readws”
150 FRINT #63° T0 _FLAY"
160 PRINT #63° hinco?"

170 IF PEEK(S3279)<:x6 THEN SOUND 0,RND(1
K255, 10,13GOTO 170

180 SOUND 0+050+0

190 GRAFHICS 2

200 PRINT 246%°"wait rlease"

210 GOSUE 7000:REM INIT ARRAY

220 FRINT "HOW MANY BINGO CARDS DO YOU W
ANT®

230 PRINT "FRINTED (HIT RETURN FOR NONE)
’pl

240 GOSUER 15000

250 IF XX=0 THEN 270:{REM NO CARDS FRINTE
D

260 FOR CARDFRINT=1 TO XX:iGOSUE 10000 ¢NE
XT CARDFRINT

270 NF=0

280 FRINT #6»"shuffling®

290 GOSUE 7100:REM RANDOMIZE




30C NF=NF+1

310 IF NF=76 THEN FRINT "COME NOW! EVERY
NUMEER IS CALLED":GOTO 3010

320 NM=N(NF)I!REM FICK NUMEBER

330 GRAFHICS Zi!FRINT #63" THE rumber is?

340 FRINT #6

330 FRINT #6s* *;

360 GOSUE 4000:REM FRINT THE NUMEER

370 SETCOLOR Z2+5-4

380 FRINT *LCLEARIHIT 'E' IF SOMECNE HAS
EINGO®

3920 PRINT "HIT RETURN FOR THE NEXT NUMEE

RI

400 GOSUER 1S100:REM GET

410 IF XX$="E® THEN 1000

420 GOTO 300

430 END

1000 REM VERIFY BINGQC CALL

1010 FRINT "CCLEARI" 3 !REM CLEAR WINDO®
1020 IF NF<4 THEN FOSITION 1s3iFRINT %63
"NOT ENOUGH NUMEERS®"IFRINT %63 "WERE CALL

ED YET®:GOTO 370

1030 FREEFLAG=0IREM INIT

1040 GRAFHICS 1

1050 FRINT #6:#"ENTER BINGO NUMBERS®

10460 FRINT #6:*DON'T INCLUDE THE®

1070 PRINT #6463 "FRECEDING LETTER®

1080 FRINT #é

1090 FRINT #6s "ENTER f FOR FREE"

1100 PRINT #63"ENTER 1 FOR LIST®

1110 PRINT #6

1120 FOR LOOF=1 TO S

1130 FICK(LOOF)>=0

1140 NEXT LOOF

1150 FRINT "ENTER THE WINNING NUMEERS®
11460 FRINT "(DON'T INCLUDE THE FRECEDING
LETTER®

1170 CGOSUEB 15000:REM INFUT

1180 IF XX4="L*® THEN GOSUE 2000 :FRINT °E

NTER WINNING NUMBERS®

1190 IF XX$="F" THEN IF FREEFLAG=0 THEN

FREEFLAG=1:RT=RT+1:G0OTO 1290

1200 IF XX=0 THEN FRINT °"ENTER JUST THE

DIGITS ~ ENTER F FOR FREE (EUT ONLY ON

BINGO

141



142

NUMBER AND LOGIC GAMES

CE)*:
1210

GOTO 1170
PICK(RT)=XX!IF RT<1 THEN 1250:REM S

KIF CHECK FOR REPEATS

1220

FOR LOOF=0 TO RT-1

1230 IF XX=FICK(LOOF) THEN FRINT °*THAT W

AS AL
tFOP
1240
1250
1260
0 129
1270
1280
T":GO
1290
1300
2000
2010
2020
2030
2040
2050
COlL.+4
2060
2070
2080
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
4000

READY ENTERED- AGAIN?®{PICK(LOOF)=0
$GOTO 1170

NEXT LOOF

FOR LOOF=1 TO NF

IF N(LOOP)=XX THEN RT=RT+1:{FOF $GOT
0

NEXT LOOF

FRINT °®THAT NUMEBER IS _NOT FICHKED YE
SUEB 14000:G0OTO 370

IF RT=5% THEN GOTO 3000

GOTO 1170

REM _FRINT ALL CALLED NUMBERS
GRAFHICS 1:ROW=0:COL=1¢!REM INIT

FOR LOOF=1 TO NF

NM=N(L.OOF)

FOSITION COL yROW

ROW=ROW+1 {IF ROW:>18 THEN ROW=0:COL=

GOSUE 4000

NEXT LOOF

RETURN

REM SOMEONE WON

GRAPHICS 2

FOR X=1 T0 3

PRINT #65"%XX a3 wirnnmer Xx°
NEXT X

FRINT #6

FRINT #6463 "ANQOTHER GAME?®}
GOSUE 15100:REM GET

IF XX%="Y" THEN RUN

END

REM FRINT THE EINGO NUMEER WITH

FRECEDING LETTER

4010
4020
4030
7000
7010
7020

LT=INT{(NM-1)/15+1)

FRINT #&63BINGO$(LTyL.T)3NM
RETURN

REM INIT AND FILL ARRAY
FOR X=0 TO 75

NEX )y =X




BINGO

7030 NEXT X

7040 RETURN

7100 REM SHUFFLE THE ARRAY OF NUMEBERS
7110 FOR X=1 TO 75

7120 X1=INT(RNDCLIYX7T5)+1

7130 XZ=NIXD

7140 NOX)=N{X1)

7150 NOX1)y=X2

7.60 NEXT X

7170 RETURN

10000 REM  FRINT BINGO CARD

10010 GOBUER 10900REM SHUFFLE

10020 LINE$=" +-——m—— o e o e 4 e e

10030 SPACE$=" | | | !
| |
10040 FART®==" b
10030 LPRINT (LFRINT *® OFFICIAL ATAR
I RBINGO CARDT
10060 LFREINT (LPRINT

10070 LPRINT ® B X N

G o*

10080 FOR LINE=L T0 5

10090 E$=8TRG(N(LINE))YSIF LENC(E$)<2 THEN

Be(LEN(RSI+L )= ®

10100 TH=8TRHEINCLINE+LSY)

10110 N$=8TRS (NCLINE+Z20))ITF LINE=3 THEN
Ntgaz ® XX

10120 GE=8TRS(NC(LINE+4E))

10140 LPRINT LTINS

1010 LPRINT SFACES

10160 LPFRINT FARTSIESSFARTSITSSFARTHINSS
FARTSCHIFARTS ;0% " | ¢

10170 LFRINT SFACEYS

10180 NEXT LINE

10190 LFRINT LINES$

10200 FOR LOOP=1 TG 73:LFRINT INEXT LOOF
10210 RETURN

10900 REM SHUFFLE FOR CARD

10910 FOR LOOP=1 TO 61 STEF 15

10920 FOR LOOFZ2=L.00F TO LOOFP+14

10930 TEMP=INT(RNR(1)X15)+LO0F

10940 TEMFZ=N(LOOFZ)
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10950
109460
10970
10980
10999
14000
14001
i4002
14003
14004
14005
14006
14007
14008
14009
140190
14020
14030
14099
15000
15010
18020
15030
15040
15050
15060
15070
15100
15110
15120
15130
15140
15150
15160
15170
15180
15190
15200
15210

15220

NCLOOF2)=N(TEMF)
N(TEMF)=TEMF2Z

NEXT LOOF2

NEXT LOOF

RETURN

REM FAUSE

REM FAUSE IS DEFAULT AT 999
REM TO SET YOUR OWN FAUSE
REM SIMFLY DO THIS ON THE CALL
REM

REM FAUSE=300 ¢ GOSUE 14020
REM

REM NOTE GOSUE AT 14020 IF YOU
REM SET YOUR OWN FAUSE LENGTH
REM

FAUSE=999

FOR LOOF=1 TO FAUSE

NEXT LOOF

RETURN

REM INFUT SUEBROUTINE

FRINT "CRELLJ"S

FOKE 764,255

TRAF 15030

INFUT XX4%

TRAF 15070

XX=VAL (XX%)

TRAF 34567 tRETURN

REM 'GET' SUERCUTINE

FRINT *CRELLI":

FOKE 764,255

TRAF 15130

CLOSE #4

OFEN #4540y "Ki "

GET #4,XX

CLOSE #4

XX&=CHR% (XX)

TRAFP 15220

XX=0

XX=VAL (XX%)

TRAP 34567 tRETURN




L0 REM <<l PHANTOM ki

20 REM LEN LINDSAY»1980

30 DIM LETTERC(10) »XX$(3)»FOUND(9) y NUMBER
(3)yGUESS$H () yCLABSSH (20)

40 REM FOLLOWING ARE VARIAELES USED FOR
TARGET LINE NUMBERS

20 INSTRUCTIONS=1000:KINT=3000:DONE=9000
CEXFLAIN=2000:TRANSLATE=8000:REFLY=7000
60 CHECK=6000:A8K=270tRATING=4000:WINNER
=5000RIGHT=5500 {WRONG=5700

70 HINTCOUNT=0:GUESSCOUNT=0FOUNDCOUNT=0
SWRONGCOUNT=0 ¢ REM INIT

80 GRAFHICS 1:8ETCOLOR 25050

20 FOUNDC(LOOF)=0IREM INIT ARRAY

100 FOR LOOF=0 TO 2:LET LETTER(LOOF)=ASC
("A")+L.00FIFOUNDCLOOF)=0¢NEXT LOOFIREM I
NIT ARRAYS

110 LET LETTER(10)=-1:REM INIT FOR INCOR
RECT INFUT CHECK

120 POSITION ZySiFRINT #6%"rhantom numbe

re"

130 FOR LOOF=0 TO 9:REM SHUFFLE

140 MOVE=INT(RND(1)x1i0)

150 TEMP=LETTER(MOVE)

160 LET LETTER(MOVE)=LETTER(L.OOF)

170 LET LETTER(LOOF)=TEMF

180 NEXT LOOF

190 GUESSCOUNT=1tREM INIT

200 PRINT °"LCLEARIAt armu time wou may ty
e HELF (for®

210 FRINT "instructions)sy HINT (to reves
1 ocrie®

220 FRINT "dicit)s or END (to stor)."
230 PRINT "Do wou need instructions?"s
240 GOSUR 15000

250 FRINT #6s"CCLEARI";

260 IF XX$(1,1)="Y" THEN GOTO INSTRUCTIO
NS

270 FRINT "CCLEARI1":

280 IF HINTCOUNT+FOUNDCOUNT>9 THEN GOTO
DONE

290 FOR LOOP=65 TO 74

300 IF LOOF=70 THEN FRINT $(PRINT * *3}
310 FRINT CHR$(LOOF);"*="3}

PHANTOM
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320 FOR LOOFZ2=0 TO 9

330 IF LETTER(LOOFZ)=LO0O0OF THEN IF FOUND(
LOOF2)>0 THEN FRINT LOOPZ2;$FOF (GOTO 360
340 NEXT LOOPZ

350 PRINT ®"7°*%

360 PRINT * *3

370 NEXT LOOF

380 FRINT

390 PRINT "WHAT DO YOU THINK?®

400 GOSUB 1S000:REM INFUT ROUTINE

410 GUESSCOUNT=GUESSCOUNT+1t{REM ERRONEOU
S GUESSES ARE SUETRACTED BY EXFLAIN

420 IF LEN(XX$)<»3 THEN GOTO EXFLAIN

430 GUESS$=XX$IREM XX$ FROM INFUT ROUTIN
E IS ASSIGNED TO GUESS$

440 IF GUESS$="HEL®" THEN GOTO INSTRUCTIO
NS

450 IF CGUESS4$="HIN®" THEN GOTO HINT

440 TIF GUESS4$="END®" THEN GOTQ DONE

470 IF GUESS$(1y1)>"J* OR GUESS#%(1s1)<"A
" THEN CGOTO EXFLAIN

480 GOSUE TRANSLLATE

490 IF GUESS$(3y3)="J" OR GUESS$%(3y3)<"A
" THEN GOTO CHECH:REM CHECK FOR =

300 REM xxx GOSUE TRANSLATE

910 IF GUESS$(2+2)="+" THEN ANSWER=NUMEE
RO +NUMBER (3> :60T0Q REFLY

S20 IF GUESS$(2:2)="-" THEN ANSWER=NUMRE
R{1)Y-NUMEBER(3) :GOTO REFLY

5330 IF GUESS$(Z2,2)="X" THEN ANSWER=NUMEE
RO XNUMBER (3) :GOTO REFLY

340 GOTO EXFLAIN

550 IF GUESS$(2y2)<x"=" THEN GOTO EXFLAI
N

1000 FRINT "LCLEARI";IREM INSTRUCTIONS
1010 FRINT *"The ten diecits (0123454789)
have?®

1020 FRINT "each been rerlaced by letter
S.

1030 FRINT "(ARCDEFCHIJ) . START=Continue
"RIENSUR 2920

1040 PRINT *LCLEANRIEach letter is used o
rly ornces ardd”

1090 FRINT *a3ll disits have been assicane
d ome®




10460 FRINT *"letter as its diseuise. STAR

TI=More" i tGOGUE 2920

1070 FRINT *LCLEARZYouw must ficure ouwt w

hat dicit sach®

1080 FRINT fletiter rerresents. You are a
Tiocwed tof

10920 FRINT "asie simrle arithmetic exeres
sinns®

1100 FRINT "such as? A+Q or D-F., §TA

RT=More"; 1GOSUR 2920

1310 FRINT "COLEARIL will tell wou the 1
atter that®

1120 FRINT “rewresants the last dieit of
the °F

1130 FRINT famswer to gour sroblem.”
1140 GOSUR 2900

1150 PRINT "CCLEARII will not tell wouw i
* the answar has”

1160 FRINT "more than one dieits, nor if
it ieg®

170 PRINT ¥Yeositive or necative. Good 1
ek ttye

18t GOKUR 2900

1999 REM GOTO EXFLAIN  WHICH FOLLOKS IMM
EDIATELY

2000 REM EXFILAIN

20010 CGUESSCOUNT=GUESSECOUNT~1IREM ERROR S
0 SUBTRACT A GUESS TC EBE FAIR

2020 FRINT “LCLEARI"FIREM CLEAR SCREEN
2030 FRINT "Te cuess the identity of a 1
etter wonr"

2040 FRINT "ture the lettersy followed hy
an equal®

2050 FRINT "gicermy thern the dicit that uwo
wothirk®

2060 FRINT "is its diseuised diecit. §TA
RT=More" s tGOSUE 292

2070 FRINT °"LCLEARITure A=3 RETURN®
2080 FPRINT * ICZICRICRI=the NUMEBER
2090 FRINT °* ICZICRICR J=anm EQUAL ST
GN®

2100 FRINT * CZILRILRI=the LETTER

START=More"

PHANTOM
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2110 GOSUE 2920

2120 PRINT "LCLEARIIf uwou can't cuess a

letters iderntitu®

2130 FRINT "wou can submit 3 simrle addi
tiony"

2140 FRINT *subtractionrs or multirlicati
on rrobi"

21530 FPRINT "such as DXF  or J-A STA
RT=More" } {GOSUE 2920

2160 FRINT "LCLEARItuyre A-C RETURN®

2170 FRINT * HCZICRICRY:*any LETTER
(A-J) "

2180 FRINT *® ICZILRICRI-OFERATION &
IGN(+-x) "

2190 FRINT °* CZHRICRI=ame LETTER(A

=J) START=More"; IGOSUE 2920

2199 GOTO ASK

2900 REM HIT START TO CONTINUE ROUTINE
2910 FRINT "HIT START TO CONTINUE®;

2920 IF FEEK(S53279)<:xé6 THEN 2920

2930 IF PEEK(S3279)=6 THEN 2930:REM WAIT
TILL LET UF ON START KEY

2999 RETURN

3000 REM HINT

3010 HINTCOUNT=HINTCOUNT+1

3020 GOSUE 7900tREM FOSITION CURSOR FOR

FRINT#6

3030 FOR LOOF=9 TO 0 STEF -1

3040 IF FOUND(LOOF)=0 THEN FOUND(LOOF)=1
SFRINT #63"-—->"3CHR$ (LETTER(LOOF)+32) ;"=
*FLLO0OF3SFOF (GOTO ASK

3050 NEXT LOOF

3060 FRINT "NO HINT®"!REM SHOULD NEVER EX

ECUTE THIS LINE OR THE NEXT LINE

3099 GOTO ASK

4000 REM RATING

4010 SCORE=1000

4020 TF HINTCOQUNT=0 THEN 4060

4030 FOR LCOFP=1 TO HINTCOUNT

4040 SCORE=SCORE/Z2 '

4050 NEXT LOOF

4060 SCORE=SCORE-WRONGCOUNTX10

4070 SCORE=SCORE-GUESSCOUNTXZ2

4080 SBCORE=INT(SCORE)
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4090 IF SCORE<0 THEN SCORE=10:REM MINIMU
M SCORE
4099 RETURN
2000 REM WINNER
5010 FRINT "YOU WIN. ALL IDENTITIES ARE
UNCOVERED®

0”0 GOTO DONE

200 REM RIGHT GSUESS

510 FRINT °"LCEELLI"; IREM EBEEF
5520 GOSUE 79200¢REM FOSITION CURSOR FOR
FRINT#6
9530 FRINT #63iCUESS$) "wes® s
5599 RETURN
5700 REM WRONG GUESS
3710 WRONGCOUNT=WRONGCOUNT+1
9720 GOSUR 7900:REM FOSITION CURSOR FOR
FRINT®S
5730 FRINT #463GUESS$3" no®s
5799 RETURN
6000 REM CHECK IF IS5 RIGHT
6010 IF GUESS®(Z2y2)<x"=" THEN GOTO EXFLA
IN
4020 TRAF EXFLAINIREM TRAF NON NUMERIC
030 NUMEBER(3)=VUAL(GUEES$(3y3))
6040 TRAF 3467 tREM RELEASE TRAF
6050 IF ASC(GUESSS(1y1))<LETTER (NUMEER (
3)) THEN COSUER WRONGIGDTO ASK
6100 IF FOUND(NUMEER(3))>0 THEN GOSUE 79
DO0IFRINT #&3GUESSH: "~—-"31GOTO ASKIREM A
LREADY FOUND IT
6200 GOSUE RIGHT
6300 FOUNDCOUNT=FOUNDCOUNT+1
6310 FOUND(NUMBER(3))=
6400 IF FOUNDCOUNT+HINTCOUNT>? THEN GOTO
WINNER
6500 GOTO ASK
7000 REM REPLY
7010 ANSWER=AES (ANSWER)
7020 ANSWER=INT (ANSWER)
7030 IF ANSWER>? THEN ANSWER=ANSWER-INT(
ANSWER/10)%10:GOTO 7010
7100 GOSUE 7900:REM SET CURSOR FOR FRINT
6

il
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7110 IF ROW=20 THEN ROW=0:COL=COL+6&6:IF C
OL=13 THEN FRINT #6"LCLEARI"$ tROW=02:COL
=1

7120 FOSITION COL»ROW

7130 FRINT #&63GUESSS: "="3CHR$ (LETTER(ANS
WER) )

7300 COTO ASK

7900 ROW=ROW+1

7910 TF ROW=20 THEN ROW=0:COL=COL+&6:IF C
BL=15S THEN FRINT #6y°"CCLEARI"§ tROW=0:COL
=1

79220 FOSITION COLsROW

7999 RETURN

BOOO REM TRANSLATE

8010 NUMEBER(L)=10INUMBER(3)=10¢REM INIT
8020 FOR LOOF=1 TO 3 STEF 2

B030 FOR TEST=0 TO 9

B8040 IF CHR&(LETTER(TEST))=GCUESS% (LOOF L.
DOF)Y THEN NUMBER{LOOF)=TEST

BOEE NEXT TEST

BO&0 NEXT LOOF

8099 RETURN

000 REM DONE

010 GRAFHICS 0

2020 FRINT "LCLEARI":IREM CLEAR SCREEN
2030 FRINT "THANK YOU FOR FLAYING®

2040 FRINT

2050 GUESSCOUNT=CUESSCOUNT-1

2060 FRINT "WITH ONLY "3GUESSCOUNT:* GUE

SHES"

9070 FRINT * AND " 3 WRONGCOUNT S * WRO
NG GUESS" §ITF WRONGCOUNT- =4 THEN PRINT *
E8}

2080 FRINT

2090 FRINT * AND " SHINTCOUNT S * HINT

PIIF HINTCOUNT=1 THEN PRINT "g0;

2100 FRINT

2110 IF FOUNDCOUNT=0 THEN FRINT "YOU COU

LD DEDUCE NONE OF THE NUMEERS"IGOTO 9250

2120 FRINT "YOU FOUND THE IDENTITY OF ®
9130 TF FOUNDCOUNT=10 THEN PRINT "ALL OF
THE NUMBERS" 1GOTO 9150

2140 FRINT FOUNDCCGUNTS® OF THE NUMEERS,®
LG50 FPRINT
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91460 GOSURE 14000

2170 FOR LOOF=0 TC 9

2180 FRINT LCOF:" WAS REFLACED EBY "j3CHR$
(LETTERCOLOOF)Y ) 3

2190 IF FOUNDCLOOP)>=1L THEN FRINT * (YOU
FOUND IT)*3

9200 PRINT

210 NEXT LOOF

9220 FRINT

2230 GOSUE RATING

2240 FRINT "YOUR RATING IS¢ *"3SCORE

2250 RESTORE 9500+8C0ORE/10

P260 READ CLASSS

9270 FRINT "YOUR CLABS I8! "jCLASSS
2280 FEINT

090 FRINT "HIT START FOR ANQTHER CASE";
9510 DATA EBEGINNER

9520 DATA ROOKIE

9535 DATA FRIVATE

9540 DATA CHIEF

9545 DATA INSFECTOR

930 IF PEEX(S3279)<:6 THEN 9550
95460 RUN

9570 DATA CHIEF INSFECTOR

PEE0 DATA DETECTIVE

9586 DATA CHIEF DETECTIVE

9590 DATA SLEUTH

9594 DATA CHIEF SLEUTH

9597 DATA SUFER SLEUTH

924600 DATA SUFER SLEUTHXXX

99929 END

14000 REM WINNING SOUNDS

14010 FOR L1=40 TC 0 STEF -8

14020 FOR L2=40 TO L1 STEF -1:{SOUND 0,L2
1010 INEXT L2

14030 NEXT L1:SOUND 0+0+050

14099 RETURN

15000 REM INFUT SUBRROUTINE WITH EEEF
15001 REM XX% IS STRING TO EE INFUT
15002 REM XX IS THE NUMERIC VALUE OF THE
INFUT

150032 REM MUST DIM XX$(N) - N IS THE L
IMIT YOU WISH ON THE INPUT STRING LENGTH
15010 FRINT *"CBELLI":!REM EUZZER
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15020 FOKE 764-255¢REM CLEAR EBUFFER
15030 TRAF 15030:REM TRAF ERROR ON INFUT
15040 INFUT XX$IREM INFUT STRING

15050 TRAP 15090:REM TRAF IF NO NUMERIC
AVAILAEBLE IN STRING

15060 XX=VUAL (XX%){REM NUMERIC

12090 TRAP 34567 tREM SFRING TRAF

15099 RETURN



BRAINBUSTER

1 REM % << BRAINBUSTER (BRAINEOX)»::
2 REM x Coruriaht (C) 1980 by

3 REM x Len Lindsay & Ted M. Habhr

5 GRAFPHICS 2

10 GOSUE 20000

12 DIM as(1l)yyFZ(10)

100 MU=i

101 SETCOLLOR 45040

110 GOSUE 6000:iREM DRAW EOARD

115 GOSUB 7000¢REM RANDOM FIECES

116 GOSUE 7100¢REM DRAW FIECES

118 GOSUE 30000:REM GIVE INSTRUCTIONS
120 TRAF 120

121 FRINT °LCCLEARIMOVE # "iMUs"?"

130 IF STRIG(JS)Y=0 THEN 130!:REM WAIT TIL
L BUTTON LET UPF

131 ST=STICK(JS)Y:IIF STRIG{JS)Y=1 THEN 131
138 GOSUE 140+(ST-5)

139 GOTO 188

140 M=3IRETURN

141 M=9{RETURN

142 M=6IRETURN

144 M=1{RETURN

145 M=7{RETURN

146 M=43RETURN
148 M=2iRETURN
149 M=8!RETURN

150 M=5tRETURN

185 IF PZ(M)=0 THEN FRINT *LCLEARICHOOSE
ONLY LIT BOXES - YOUR MOVE®!GOTO 130
160 MVU=MU+1

190 PZ(M)=0IREM TURN QFF CHOSEN ROX

191 GOSUE 7100:REM UFDATE EOARD

250 GOSUEB 300+Mx10

260 WN=0

265 GOSUER 7100

270 FOR Q=1 TO 2{WN=WUN+FZ(Q)INEXT Q

280 IF WN=8 AND PZ(5)=0 THEN 73500:REM WI
NNER %XXXXX

290 IF WN=0 THEN 7600:REM LOSER xx

300 GOTO 120:REM NEXT MOVE

310 PZ(2)=1-FZ(2)

311 FPZ{(4)=1-FZ(4)

312 PZ(2)=1-FZ(5)

153



154  NUMBER AND LOGIC GAMES

319 RETURN

320 FZ(1)=1-FZ(1)

321 FPZ(3)=1-FZ(3)

329 RETURN

330 FZ(2)=1-FZ(2)

331 FPZ(S)=1-FZ(5)

332 FZ(6)=1~-FZ(6)

339 RETURN

340 FZ(7)=1-FZ(7)

341 PZ(1)=1-FZ (1)

349 RETURN

350 FPZ(B)Y=1-FZ(8)

351 FZ(4)=1-FZ(4)

352 PZ(6)=1-FZ(6)

353 FPZ(2)=1-FZ(2)

359 RETURN

360 FZ(9)=1-FZ(9)

361 FZ()=1-FZ(3)

3469 RETURN

370 PZ(8)=1~-FZ(8)

371 PZ(4)=1-FZ(4)

372 FZ(5)=1-FZ(3)

379 RETURN

380 FZ(7)=1-FZ(7)

381 PZ(9)=1-FZ(9)

389 RETURN

390 FZ(B)=1-FZ(8)

391 FZ({S)=1-FZ(5)

392 FZ(6)=1-FZ(6)

399 RETURN

999 END

1000 JGS=99

1010 FOR X=0 TO 3

1020 IF STRIG(X)=0 THEN JS=X:iGOSUE 1100
1030 NEXT X

1040 IF J8=3 THEN 1010
1050 RETURN

1100 IF STRIG(JS)>=0 THEN 1100:REM WAIT T
JLL BUTTON RELEASED

1199 RETURN

6000 COLOR 3

6010 FOR Z=0 TO 12 STEF &
6015 FLOT 105ZIDRAWTD 28,7
6020 FOR X=10 TO 28 STEF &



6030
6040
6050
6040
6070
&080
HOPF
7000
7010
7020
7099
7100
7110
7120
7122
71285
7130
7140
7150
7160
7190
7500
7570
-E'\il

7571
7875
7576
7590
7595
7600
7605
7606
7610
8000
8010
8099

BRAINBUSTER

FOR Y=1 TO &

FLOT XyY+Z

NEXT Y

NEXT X

NEXT Z

FLOT 10,18:DRAWTO 28518
RETURN

FOR R=0 TO 10
FZ(RY=INT(RND(0>+0.5)

NEXT R

RETURN

FN=0

FOR Z=12 TO 0 STEF -6

FOR X=1 TO 13 STEF 6
FN=FN+11COLOR FZ(FN)

FOR Y=1 TO &

FLOT X+10sY+ZIDRAWTO X+14,Y+Z
NEXT Y

NEXT X

NEXT Z

RETURN

GOSUE 8000:REM UFDATE CUMLATIVE
FRINT *CCLEARIYOU WON TIN "3iMUF"_MOV

SETCOLOR 45454

FRINT "FLAY AGAIN";

INFUT A%

IF A%="Y" THEN 100
GRAFHICS 0SEND

GOSUE 8000:REM UFDATE
FRINT "LCCLEARIYOU CAN'T WIN NOW®
SETCOL.OR 4,12,4

GOTO 7975

NG=NG+1

AV=TNT ( (AUX (NG~1)+MVU) /NG)
RETURN

20000 GRAFHICS ZIFOSITION 4,1:FRINT #63°"
brain buster " tFOSITION 1,3:7 #63 "COPYRIG
HT (C) 1980" tFOSITION 9,417 #65"RY"
20001 FOSITION 0+6:7 #63° LEN LINDSA
Y"IFOSITION 9,787 #63"AND"IFOSITION 6+8¢
? ¥63"TED KAHN"
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20002 FRINT °“THIS GAME REQUIRES A JOYSTI
CK.®¢? *TO STARTy FRESS THE RED FIRE EUT
TON"

20004 PRINT "ON YOUR JOYSTICK®

20005 J8=99

20010 FOR X=0 TO 3

20020 TF STRIG(X)=0 THEN JS=X

20030 NEXT X

20040 IF JS=3 THEN 20010

20052 GRAFHICS 3

20099 RETURN

30000 FRINT "LCLEARITHE OBJECT OF THIS G
AME IS TO FINISH®"!? "WITH ALL EUT THE CE
NTER EBOX LIT UF®

30005 FRINT "(FRESS THE RED BUTTON TO CO
NTINUEY. .. "${GOGUR 1000

30010 FRINT "LCLEARIYOU SWITCH THE FOSIT
TONS OF THE®"!? "ROXES BY MOVING YOUR JOY
STICK IN THE®

30020 FRINT "DIRECTION OF THE RBOX YOU CH
008E AND®$? "THEN PRESSING THE FIRE BUTT
ON.. . "3GOSUR 1000

30030 FRINT "LCLEARIYOU MAY ONLY CHOOSE
EOXES WHICH ARE®!? "ALREADY LIT. CHOOQOSI
NG A LIT BOX °

30040 FRINT °“WILL AFFECT THE STATE (LIT
OR NOT) OF"$? "NEARRY EBOXES..."$ tGOSUR 1
00n

30050 FRINT “LCLEARIREMEMEER: MOVE THE
JOYSTICK UF TO "i? "CHOOSE TOF CENTERs D
OWN FOR BOTTOM®

30060 FRINT "CENTERS LEFT» RIGHTs OR DIA
GONALLY."§ 1GOSUE 1000

30070 FRINT "CCLEARIWHEN YOU HAVE MADE Y
OUR CHOICE (KEEF®":? "ONE HAND ON THE J0OY
STICK)s THEN FPREGS®

30080 FRINT *THE FIRE BUTTON..,"$GOSUE 1
000

30090 FRINT "UCLEARIIF YOU TURN OFF & CO
RNER "

30100 FRINT "ITS THREE NEIGHEORS WILL CH
ANGE TOO® :GOSUE 1000

30110 FRINT *CCLEARIIF YOU TURN OFF THE
MIDDLE OF A SIDE"
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30120 FRINT "THE TWO NEXGHEORS ON THAT S
IDE CHANGE®tGOSURE 1000

30130 FRINT "CCLEARIIF YOU TURN OFF THE
VERY CENTER ROX®

30140 FRINT "THE MIDDLE EOX ON EACH SIDE
CHANGES" :GOSUE 1000

30999 RETURN
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Chapter 5

Word and
GQuessing Games

A

INTUITION
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160 WORD AND GUESSING GAMES

With your ATARI 400™ or ATARI 800™ Home Computer you can
create dozens of challenging and amusing word and guessing games. They
range from simple letter-guessing games to complex astrology programs
that tell people about their personality and future. You can develop word
drills, write silly stories, and create party games. This chapter will intro-
duce you to all of these different types of play with language. It is impor-
tant to remember that the ATARI computer handles words differently
than numbers. If you've forgotten about DIM statements and the way in
which memory space is reserved for words, review the sections in Part |
that introduce DIM, A$, A(X, X) and CLR.

We'll begin with a very simple word- or letter-guessing program that
can be modified in dozens of ways.
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A SIMPLE WORD-GUESSING PROGRAM

This six-line program lets one person store a word or letter in the
computer’s memory, clears the screen immediately, and then provides an
opportunity for someone else to guess the letter or word:

10 DIM A$(5),B$(5)

20 INPUT A$

30 PRINT “[CLEAR]”

40 INPUT BS

50 IF A$=B$ THEN PRINT “GOT IT”:END
60 GOTO 30

Notice that line 10 DIMensions two variables that allow the computer
to store words up to five letters long. Of course, you can DIMension A$
and B$ to much longer words if you care to. Also, note that line 30 clears
the screen. That is done by typing the line number and PRINT”

30 PRINT”

and then pressing the ESCAPE key first and then the SHIFT and CLEAR
keys together, and finally typing " at the end of the line. When you do
this the following should appear on your screen:

30 PRINT “1 "

Now here’s a slightly dressed-up version of this simple two (or more)
person game:

S PRINT “PUT IN A 5 LETTER WORD FOR”
6 PRINT “A FRIEND TO GUESS”

10 DIM A$(5),B$(5)

20 INPUT A$
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25 PRINT “[CLEAR]”

26 PRINT “TRY TO GUESS MY 5 LETTER WORD”

30 INPUT B$

40 IF A$=B$ THEN PRINT “GOOD YOU'VE GOT IT”:END
50 GOTO 30

Here’s a third version in which the computer gives you a hint about

how close you are to guessing the target word. Lines 100 to 120 have the
computer print each letter that appears in the same place in the word
guessed and the word to be guessed. Thus,

if the target word was HEART
and your guess was START
the computer would print ART

5 REM BEGINNING OF WORD GUESSING GAME

10 DIM A$(5)

20 DIM B$(5)

30 PRINT “PICK A 5 LETTER WORD FOR YOUR FRIEND TO
GUESS”

40 INPUT A$

50 PRINT “[CLEAR]”

60 PRINT “GUESS A 5 LETTER WORD”

70 INPUT B$

80 IF A$=B$ THEN PRINT “YOU GOT IT”:END

90 PRINT “THESE LETTERS ARE IN YOUR WORD”

100 FOR X=1TO 5

110 IF A$(X,X)=B$(X,X) THEN PRINT A$(X,X)

120 NEXT X

130 PRINT “TRY AGAIN”

140 GOTO 70

Several more complex changes in this third version of the program will

make the hint more interesting.

ADD: 25 DIM C$(5)

75 C$=00000"
105 R=INT(RND(1)*5)+1
CHANGE:
110 IF C$(R,R)= “0” THEN C$(R,R)=A$(X,X): PRINT
A$(R,R)

115 IF C$(R,R)< >“0” THEN 105

This will print the letters of the actual word in random (scrambled) order,
regardless of what you input (unless it’s the correct word, of course!).
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MEDITATION WITH WORD IMAGERY

This program was suggested by Dr. Dean Brown, a long-time friend of
one of the authors, who believes that computers have great potential for
opening up new dimensions of thought and perception. This particular
program is based upon the very simple concept of presenting a word for a
brief instant, resulting in the mind’s creating a vivid picture or image. If
this is done with a number of words within a brief time, you are able to
link these images together to form even more complex images.

The selection of 4-letter words (lines 1000-1002) was not an arbitrary
choice: Four-letter words may be unique in their ability to create these
mental images. You may replace these words with a set of your own,
as long as there are 10 words per line (line 10 also limits you to 4-letter
words; you may change this, if you like, by changing the length of the
dimension of WORDS$ in line 10).

10 REM x < MEDITATIVE WORD IMAGERY @
20 REM X suaaested by Dearnm Brown
30 DIM WORDS(4)

40 GRAFHICS 1+16

50 POSITION 8510

60 R=INT(RND(1)X2)+1000

70 RESTORE R

80 NOW=INT(RND(1)>X10)+1

Q0 FOR TI=1 TOQ NOW

100 READ WORD4

110 NEXT T

120 REM x FLASH WORD x

130 MAX=300+INT(RND(1)YX4600)+1:CO0SUE 170
140 FRINT #4sWORD%

150 MAX=300:CGOSUE 170

160 GOTO 40

170 REM FAUSE (HATT)Y ROUTINE

180 FOR WW=1l TO MAXINEXT WW

190 RETURN
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200 END

1000 DATA WINDsRAINyFIRESANDySELFyFARMY
TREE s .AKE s ROCKy LAND

1001 DATA FOODFACE»SLLUMyFLUMBALL ySAL Ty
WALL y GAME s MATE y MIST
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A THREE-LETTER WORD DICTIONARY
AND
THREE-LETTER WORD GAMES

Many word games (such as ScrabbleT™ crossword puzzles, and
Jotto™) [\ depend upon using some dictionary to determine a list of
allowable words for the game. You can make dictionaries for your own
computer word games and store them on cassette or disk. In that way,
after the initial work of typing in the dictionary, you will have permanent
dictionaries which you can use over and over in different games. One
caution, however: be sure the line numbers in your dictionary are dif-
ferent than the line numbers in the other parts of your game programs.

In order to get you started, we've put together a dictionary of three-
letter English words. The program used to store the dictionary will also
search to determine if a given three-letter combination is actually a word,
and it is very useful for a wide variety of word games. We suggest that you
store lines 16499-19000 as a subroutine on tape or diskette, using LIST
“C:” or LIST “D:WORDS’ (or whatever file name you wish). The pro-
gram can then be merged with your actual game when you are ready,
using ENTER “C:” or ENTER “D:WORDS”. You may also wish to save
the recognition routine (lines 0-320) as well, either as a separate routine
or in combination with the dictionary.

10 REM x 3 LETTER DICTIONARY &>
20 REM x turassing strine arraus
30 REM x Coruriecht 1980 by

40 REM x Lern Lindsay

S0 DIM T$(3) y WG (3)

60 TRAF S0:FRINT "LCLEARIENTER A 2 LETTE
ROWORD®

70 X=X+1Ii1SETCOLOR 2sXs2

f_~ Scrabble T is a registered trademark of Selchow & Righter Company.
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B0 INFUT W%

20 IF LEN(W®)<=3 THEN 60

100 RESTORE 10000+100%XAG5C(WS)

110 FOR TEST=1 TO 45

120 READ T%

130 IF Té=Wé THEN FOF (GOTO 160
140 NEXT TEST

150 GOTO &0

160 FRINT "CORRECT —- TRY AGAIN?*®
170 INFUT T4

180 IF T$(1ls1)<H"N® THEN 40

16490 REM EEGINNING OF DATA FOR
16492 REM x THE 3 LETTER DICTICNARY
16494 REM X
X
X

%

164946 REM Add vour own words

16498 REM on the arrrorriate lirnes
16500 DATA ACEACTyADD»ADOYADZ sAF Ty AGE v A
GO»AHAYATIDyAIL yAIMsAIRALEALEyALL sAND s A
NTyANY s AFE yARC y ARE » ARy ARM» ART y ASH

16510 DATA AUK,ARE AWl s AXEsAYE

16600 DATA EBAAYEADYEAGsBEAHEANYEARYEATYE
AY yEBED yBEE yBEGYyBETyEEYyBIRSEIDYBIGyEINSE
ITyEQOASBOEYEOOYEQF yEOWRyEOXyEOY yERA

16610 DATA BUDyEUGsBUMsEUNYBURYEBUSsRUTvE
Ly

16700 DATA CAECADsCALyCAMsCANCAFyCAR»C
ATyCARYCHI»CODyCOGsCONsCODyCOFyCOT »COWSC
DY sCRYyCUEyCURYyCUEsCUMyCUF»CURYCUT

16800 DATA DAESDADyDAM»DAWYDAYsDDTyDENSD
EWsDIDyDIEYyDIGsDIMyDINsDIFyDNAYDOE»DOGSD
ONyDOT»DRY s DUE»DUD » DUE y DUG » DUN»y DUD

16810 DATA DYE

146900 DATA EARYEATYEBREYyEELJEFTyEGGYyEGOYE
KEsEKGYyELFyELKyELLyELMsEMUsENDyEONyERAYE
REYyERGYERRYESFYyETASEVE yEWE yEYE

17000 DATA FADFAGYyFANYFARSFATFAYYFEEYF
ENYyFEWSIFEYyFEZyFIRsFIEsFIGsFINsFIRsFITyF
IXsFLUFLYsFOESFOEFOGyFOFsFORyFOX

17010 DATA FROyFRYsFUNsFUR

17100 DATA GAEBYyGCAGyGAL yGAMyGAFyCARYGAS G
AT yGCAY yGEE yGEL yCEMyGETyGIG»CINyGNU s GOE Y
ODyGOOSGOTyCUMyGUN»GUT»GUY » GYF

17200 DATA HADyHAGyHAHsHAMSHAT yHAWyHAY s H
EMyHENyHER yHEW sy HEX yHEY sy HID sy HIE y HIMyHIF v H
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ISsHITyHMMyHOE »HOD yHOE s HOG y HON y HOF

17210 DATA HOTyHOWyHUE y HUE » HUG y HUH s HUM sy H
UNHUT

17300 DATA ICEsICYyILKyTLLyIMFsINKsIONSI
DUy TREyIRKHsITS»IVY

17400 DATA JAEsJAGy JAMs JARy JAW Y JAY vy JET v dJ
EWy JIEy JIGyJORByJOG»JOT» JOY » JUG JUT

17300 DATA KEGyKENYHKEY sHKIDsKINsKIFKIT
17600 DATA LAEYLACsLADsLAGsLAMsLAFyL.AWYL.
AX LAY yLED s LEEyLEGyLETsLEKYLETyLEUsLIDyL
TEsLIFyLITyLOGLOT»LOWLOXL.SDyLUG

17410 DATA LYE

17700 DATA MADsMANsMAFsMARSMAT yMAK Y MAY s M
ENyMET yMEW yMIDyMIL yMINsMIXyMOAyMOEsMOD M
DM»MOOC s MOF » MOW »y MUD » MUIG » MUM

17800 DATA NAESNAGyNAF sNAWsNAYsNEEsNET 9N
EWsNIRByNTL yNIFyNITsNIXsNOD s NORyNOT y NOW# N
THs NUE » NUT

17900 DATA O0AFsDAKyOARSQATYyOEI»ODDODE O
FFsOFTsyOHMsO0XL. sOLDyONEyOOHsOFEyOFTyORE SO
REsOURyQUT yOVA s OWE y OWL s OWN

18000 DATA FADsFAL sFANSFAFyFARYFATyFAWSF
AY sFEAYPEGYFENSFEF;FERYFPETyFHIYyFIEFIG,F
INsFIFYyFITsFLYyFODyFOXsFOFPOTyFOW

18010 DATA FOXsFROSFRYyFPSIsFUEYyFUGsFUNSF
UFyFUT

18200 DATA RAGyRAMYyRANYRAFyRATsyRAWYRAY R
EDyREVYRHD»HIEBsRIDyRIGsRIMyRIFyRNAyROE 2R
DCYRODyROEyROTyROWyRUB s RUE y RUM » RUN

18210 DATA RUTsRYE

18300 DATA SACsSADYySAGsSAL.ySAFYSATySAWYS
AXySAY ySEAYSECYySEE ySETySEWsSEXySHE » SHH S
HY ySICySINySTF»SIRsSTTySIXySKIySKY

18310 DATA SLY»S0E,80DyS0LySONySOFyS0S5+S
DTySOUySOXsSOY v SFAYSFY»STY»SUEySUE ySUMY S
UNy GUF

18400 DATA TAEYTAGyCALyTANYyTAFyTARYyTAT YT
AU TAWy TAX sy TEAY TEE y TENy THE s TICy TIEy TINST
IFyTITyTOEyTOMsTONyTOQsTOFyTOTy TOW

18410 DATA TOYyTRYsTUByTUGy TUNy TUXy T T
WO

18500 DATA UGHyUHF yURNsUSAYyUSE

18600 DATA VANSVATYVETsVEXyVHF yVIASVIE YV
IF
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18700 DATA WADyHAGyWANsWARyWASyWAX Yy WAY s W
EEyWED yWEE s WENyWET s WHO s WHY s WIGy WINy WIT s W
DE sWONy WOy WOW

18900 DATA YAKyYAMsYAF s YARsYEAYYENYYESSY
ETsYEWsYIFsYONyYOL

19000 DATA ZED«ZIFyZOOyZ2ZZ
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USING YOUR DICTIONARY

Once you have stored the three-letter-word dictionary on tape (use
LIST “C:”) or on disk (use LIST “D:NAME" where NAME is whatever
you want to call it in under eight letters), you may use it in any number of
word games. The procedure is as follows:

1. Develop your game and type it into the computer, being sure that
your last line number does not exceed 9999.

2. Load the dictionary in by using

ENTER “C:” (from tape) or
ENTER “D:NAME” (from disk)

This will “overlay’ the dictionary so that it does not wipe out your
previous program.
3. Debug your new program and make any modifications you wish.
Now you can store the entire program as one complete entity.

For example, here’s a very simple program which just lists what words
are available in the dictionary. Try it and see how easy it can be to ‘‘com-
pose” word games in this fashion:

1 REM ##* L|ST OF ALL 3-LETTER WORDS *

2 REM *#* AVAILABLE IN DICTIONARY *3#*

3 REM *** LEN LINDSAY, 2/28/80 ***

5DIM W5(3)

10 POKE 82,0

20 PRINT “[CLEAR] HERE ARE THE THREE-
LETTER WORDS | KNOW:"

30 READ W$

40 IF W$=ZZZ” THEN END

SO PRINT W$;”

60 GOTO 30

9999 REM *** 3.LETTER WORDS FOLLOW**

Here’s another three-letter-word game that uses the dictionary. This
game is based on Lewis Carroll’s famous word game, Doublets. Doublets
are a form of word transformations. You begin with two words, for ex-
ample RUN and SIT, and try to transform RUN into SIT. The rules for
transformation are (1) that you can only change one letter at a time, (2)
that each change must result in a legitimate word, and (3) that letters
cannot be switched around. Here's one way to turn RUN to SIT in three

steps:
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RUN
SUN
SIN
SIT

Here’s a program for three-letter doublets using SUN and RED as the
target words and utilizing the dictionary to determine whether words used
in the transformation are allowable or not:

10 REM <<« SUNTORED &=
20 REM LEN LTNDEAY 1980
22 REM x XX TMPORTANT XXX

24 REM x ~YOU MUST ADD THE 3 LETTER

26 REM x “DICTIONARY DATA STATEMENTS

78 REM X GTARTING AT LINE 14490

30 DIM SE(YPES(3) HE(D) s TH(D) RS ()

40 SRAFHICS 1

50 PRINT *DOD YOU WANT TO USE YOUR OWN WO
RDS "}

60 INFUT T4

70 IF T$(1s1)="Y" THEN GOSUE 9000:GOTO 1
00

B0 S$="GUN"IREM THE STARTING WORD

90 E$="RED"{REM THE ENDING WORD

100 GRAFHICS 1

110 PRINT #63"CHANGE ";S8%3" TO *3E$

120 LINE=2$REM INIT START LINE TO FRINT
WORDS ON

130 WH=5%

140 FOSITION 1,L.INE

150 FRINT #63W$

160 LINE=LINE+1

170 IF WH=E$ THEN B00:REM WIN

180 IF LINE:>18 THEN PRINT #63"YOU SEEM L
0ST*:GOTO 8000

190 PRINT "WHAT WORD COMES NEXT?"

200 INFUT T4

210 RESTORE 10000+100%XASC(TS)

220 FOR TEST=1 T0O 45

230 READ Q%

240 IF Q$="Z2ZZ" THEN FOF $GOTO 270

250 IF Q%=T$ THEN FOF :GOTO 400

260 NEXT TEST
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270 PRINT *I DON'T KNOW THAT WORD - ANOT

HER?"

299 GOTO 200

300 FOR L1=40 TO ¢ STEF -8

310 FOR LZ=40 TO L1 STEF -1:!50UND 0sLZ»1
0y 10INEXT L2

320 NEXT L1:{SOUND 0505050

330 FOSITION 0, 19fFRINT #43 "WINNER WITH
THLINE-33 " WORDE!

399 GOTAO 8000

400 MATCH=0

410 FOR TEST=1 T9 3

420 TF THITEST» TESTY=W$(TEST»TEST) THEN

MATCH=MATCH+1

430 NEXT TEST

440 TF MATCH=Z THEN W$=T4i1GOTO 140

499 PFRINT "EXACTLY 1 LETTER MUST CHANGE"
$GOTO 200

BOO0 FRINT "WOULD YOU LIKE TO TRY AGAIN"
$

8010 INFUT T4

B020 TF T$(1ls1)="N" THEN END

8030 FRINT "WITH THE SAME WORDS®$

8040 INFUT T4

8050 IF TH(lydd="Y" THEN GOTO 100

B04AC FRINT °DO YOU WANT TO USE YOUR OWN
WORDE® §

2070 INFUT T4

8080 IF T${1ls1)="Y" THEN GQSUE 2000:G0OTO
100

2099 GOTO 100

8199 GOTD 109

000 FRINT "LCLEARTD"

010 FRINT "WHAT IS THE STARTING WORD®$
Qo028 INFUT T4

2030 GOSUE 9500

040 TIF TH="xxXx" THEN FRINT *"ILLEGAL WOR

D - TRY AGAIN"IGOTO 2010

050 S%=T%

9110 FRINT "WHAT IS5 THE ENDING WORD"S$
120 INFUT T%

9130 COSUR 92500

2140 IF Te="xx%xx" THEN FRINT °"ILLEGAL WOR

D - TRY AGAIN"IGOTO 9110
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150 IF S%=T% THEN FRINT "ENDING WORD CA
N'T BE THE SAME®":1GOTO 9110

91460 E$=TH

9200 RETURN

9H00 RESTORE 10000+100%ASC(TS)

520 FOR TEST=1 TO 45

PESC READ Q%

95460 IF Q%="ZZZ" THEN PFOF (T$="xxxX"i{GOT0
9599

570 IF Q%=T4% THEN FOF (GOTD 9599

9580 NEXT TEST

QEO0 Teh="XXX"

OE9Q RETURN

10000 REM x  ADD 3 LETTER DICTIONARY
10010 REM x DATA STATEMENTS TO THIS
10020 REM x FART OF THE FROGRAM -
10030 REM x  LINES 146490 TO 19000

You may want to get together with friends who have ATARI Home
Computers and make your own four- or five-letter-word dictionary.
Obviously the longer the words, the more complex and interesting the
games you can play.

Here are some game ideas that can be casily programmed and use the
three-letter-word dictionary:

1. Set up a game that begins with a single consonant. The goal is to
see who can generate the most three-letter words that begin with that
letter. Another goal can be to see who can come up with the most three-
letter words that have that letter in any position.

2. Similar game challenges can be created with vowels. Pick a vowel.
How many three-letter words can be generated that contain that vowel?
Who comes up with the most words?

3. Pick any two or three words from the computer dictionary at ran-
dom. How many other three-letter words can you make with the words
you got? If you could pick any words you wanted, which three-letter
words would you pick to generate the most words?

4. Given five (or any other number larger than four) letters, at least
one of which is a vowel, how many three-letter words can you generate?
4is challenge can be done by one person as a solitaire game or by any
number of people as a contest. A programming challenge is to build a
scoreboard into the game so that cach person gets a point for every correct
three-letter word.

Here’s a note about identifying three-letter words from Len Lindsay.
It’s meant for advanced programmers:
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THREE-LETTER-WORD IDENTIFIER FOR ATARI

“Here is a quick but neat program for ATARI users. You may already
know that ATARI computers do not allow string arrays. But this restric-
tion does not rule out word games and the like.

“ATARI allows DATA to be RESTORED beginning at any line num-
ber, even a variable line number under software control. | use this feature
to avoid using a word array. Instead | use the DATA statements as my
array of sorts.

“l also rely on using the ASC keyword of ATARI BASIC, which will
tell me the ATASCII character code of the first letter in any string.

“In order to identify all three-letter words, the computer must have a
complete list to use as its guide. | have used DYMAX’s list of all legal
three-letter words from the American Heritage Elementary School
Dictionary. These are in DATA statements 16500 to 19000.

“One last fact is used by my program, allowing no more than one
second to identify a correct three-letter word. There are 45 words that
begin with the letter S, more than any other letter. Thus my loop begin-
ning in line 200 need only check 45 entries at the maximum, which can be
done in under a second.

“The following is the program that will ask for you to input any
word. It will then tell you if the first three letters of your input is a valid
three-letter word. Very simple, but a good basis for future expansion.”

0 REM (C) 1980 LEN LINDSAY
10 DIM W$(3), T$(3) : REM THIS IS ALL THE SPACE WE WILL
NEED TO RESERVE

100 TRAP 100 : PRINT “[CLEAR|ENTER A
3 LETTER WORD” : REM SET OUR TRAP

105 X=X+1 : SETCOLOR 2,X,2 : REM CHANGE THE BACK-
GROUND COLOR

110 INPUT W$

120 IF LEN(W$) < >3 THEN 100 : REM NOT A THREE LETTER
WORD

130 RESTORE 10000+100¥ASC(W$) : REM RESTORE DATA AT
FIRST LETTERS LINE

200 FOR TEST = 1 TO 45:REM MAXIMUM NUMBER OF
WORDS TO CHECK

210 READ T$

220 IF T$=W$ THEN POP : GOTO 300 : REM CORRECT & POP
OUT OF LOOP

230 IF T$="ZZZ” THEN 100 : REM END OF WORDS AND NO
MATCH

240 NEXT TEST

173



174 WORD AND GUESSING GAMES

250 GOTO 100 : REM NO MATCH FOUND

300 PRINT “CORRECT - TRY AGAIN?”

310 INPUT T$

320 IF T$< >“N” THEN 100 : REM ANSWER “N” TO STOP
16499 REM DATA STATEMENTS FOLLOW



SERIES

Here is a game in which the object is to link words together using
their first and last letters. One player types in a three-letter word and the
other player must follow with a word whose first letter is the same as the
last letter of the previous word. For example, here is a typical sequence:

P

etc.

Remember to ENTER your stored three-letter-word dictionary after
you type in this program before you begin play.

REM <<« SERIES =&x>
REM LEN LINDSAY 1930
REM X XXX TMFORTANT XXX

REM x  YOU MUST ADD THE 3 LETTER

REM x DICTIONARY DATA STATEMENTS

REM x  STARTING AT LINE 14490
NUMEBER=554

40 DIM FICKED(NUMEER) »FLLAYER1I$(B)yFLAYER
2$(8)

30 DIM INS(1E) »LASTHS(14) sy STARTL S (1)

60 DIM TEST$(14)»8(1)»sF (1) T (1)

70 GCAMZ0OVER=9000

80 OFTION=2010:GOSUER OFTION-10

90 GOSUR ZCO0O0IREM GRAFHICS & COLORS

100 PRINT #63°3 LETTER WORD SERIES®

110 FOSTITION 6:81FRINT #6370 BEGIN®

129 FOSITION Sy2i1FRINT #4653 °*HIT start”
13¢ FOSITION 2y2iFRINT #6463 °"FOR INSTRUCTI
DNG*

140 FOSITION Sy3IFRINT #4635 °"HIT orption®
15¢ FOSITION 6»11(FRINT %63 ATARI *

1460 KEY=FEEK(53279)

170 IF KEY=3 THEN GOSUE 10090:G0OT0O 90

180 IF KEY=3 THEN GOSUE OFTION:OFTION=OF
TION+10:CGOSUE 4020:TF OFTION=3030 THEN O
FTION=3000

190 IF KEY=6 THEN 250

200 POSITION 0sSiFRINT #463FLAYER1$:" US
"IPLAYERZ%:"HIT select TO CHANGE®

W MMM =
=R e e e S R N R i

SERIES

175



176

WORD AND GUESSING GAMES

210 SETCOLOR 3s0sRND(1)%X254

220 FOR DELAY=1 TO SO0INEXT DELAY

230 SETCOLOR 20 yPNIFN=FN+2

240 GOTO 140

250 GRAFHICS Z2416IFRINT %63 "WAIT®

260 FOR A=1 TO NUMBERIFICKED(A)=0INEXT A
¢REM INIT

270 €(0)=0:501)=0

280 T(O)=0:T(1)=0

290 COUNT=0

300 FLAYER=1

310 TEST$=FLAYERZ2%:GOSUE S5000¢FLAYER2%=T
ESTS

320 FASS=0

330 PLAYER=1-FLAYER

340 FOSITION 0,10:GOSUE 6900

350 FOSITION 0,11:GOSUE 6900

360 IF PABSG:1 THEN GOTO GAMEOVER

370 COUNT=COUNT+1

380 GOSUE 6000

390 FOSITION 1,3!FRINT #4%°LAST WORD WAS
L]

400 FOSITION 1,4:GOSUB 46900:REM ERASE LI
NE

410 IF LEN(LASTH®)>1 THEN IF LASTW®(1s1)
<="7Z" THEN TEST$=LASTW$!GCOSUR S000:FOSIT
ION 154:FRINT #43TESTS

420 FOSITION 1s6PRINT #6465 *NEXT WORD MUS
Tl

430 POSITION 397 IFRINT #6463 "START WITH: *

¢

440 STARTL$=CHR$ (INT(RND(1)X246)+65)

450 IF LEN(LASTW$)>1 THEN STARTL$=LASTWS$
(LEN(LASTWS))

460 FRINT #65CHR$(ASC(STARTL$)+160)

470 FPOSITION 1,8

480 IF P(FLAYER)=0 THEN FRINT #63"ENTER
YOUR WORD®

490 IF P(FLAYER)=1 THEN FRINT #6;"MY WOR
D IS¢ G

300 GOSUE 6900

910 IF P(FPLAYER)=1 THEN GOSUE 7000:GOTO
670 ¢REM COMPUTER TURN

520 CHAR=1



530 IN$=" o

540 FOSITION 1,9:FRINT #6351IN$

550 OFEN #1+4y0,"K"

560 FOKE 764y255tREM CLEAR EBUFFER

570 IF PEEK(764)=255 THEN SETCOLOR 3s0sR
ND(1)YX2546:GOTO S70

580 GET #1,IN

990 CLOSE #1

600 IF IN=126 AND CHAR>1 THEN CHAR=CHAR-
1:IN$(CHARyCHAR)=" ":{GOTO S40:REM DELETE
HIT

610 IF IN=1S55 THEN 670¢{REM RETURN HIT
620 IF IN<65 AND IN-{>32 OR IN>90 THEN S5
0¢:REM NOT ALFHARETIC

630 INS(CHARyCHAR)=CHR$ (IN)

640 CHAR=CHAR+1

650 IF CHAR»195 THEN CHAR=15

660 GOTO 540

670 IF LENCINS$)<1 THEN 500

680 IF CHAR®>1 THEN IN$=IN$(1sCHAR~-1):!REM
MINUS TRAILING SFACES

690 IF IN$="FASS" THEN PASS=FASS+1:G0TO0
330

700 IF ASC(IN$)<>ASC(STARTL$) THEN PASS=
FASS+1 tPRINT #63"1st letter's not "$STAR
TL$:GOTO 200

710 RESTORE

720 FOR TEST=1 TO NUMERER

730 READ TESTS$

740 IF TEST$=IN$ THEN FOF :GOTO 800

745 IF TEST$(1,1)>IN$(1s1) THEN TEST=NUM
RER

750 NEXT TEST

760 FRINT #$63"mot 38 lecal word"

770 GOTO 900 :REM CONTINUE

800 IF PICKED(TEST)>0 THEN FRINT #&%°tha
t word is used hit gtart® (GOSUE 4000:G
DSUE 6000:GOTO 340

810 PICHKED(TEST)=FLAYER+1

820 PRINT #6:"that word works®

B30 LASTWS=INS$

840 S(PLAYER)=S(FLAYER)+1

850 T(PLAYER)=T(FLAYER)*LEN(IN%)

200 PRINT #63"HIT start"s

SERIES
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210 GOSUE 6050

920 GOSUB 4000:IF KEY«<:»& THEN 920

230 GOTO 320

299 END

1000 GRAFPHICS 1+16(G0OSUR 2010

1018 FRINT #6463 °*THREE LETTER WORDS®

1020 FRINT #6%°"ARE THE LEGAL WORDS®
1030 FRINT #46+"THE LAST LETTER OF*®

1040 FRINT #43°"THE FREVIOUS WORD®

1050 FRINT #6463 °"MUST BE THE FIRST®

1060 FRINT #4635 "LETTER OF THE NEXT®

1070 FRINT #6453 "WORD. NO REFEATS®

1078 FRINT 44

1080 FRINT #4635 "ture 'FASS' if wou®

1090 FRINT %43 "camn not move."®

1095 FRINT #4

1100 FRINT #43"AN IILLEGAL MOVE I&®

1110 FRINT #6463 "TREATED AS FASSING®

1120 FRINT #65"YOUR TURN®

1125 PRINT #46

1130 FRINT #65"THE GAME I8 OVER®

1140 FRINT #43"IF EBOTH FLAYERS FASS®
1260 PRINT %4

1900 FRINT #63*HIT start®

1990 GOBUER 400038TF KEY<:>4 THEN 1990
1999 RETURN

2000 GRAFHICS 2+16

2010 SETCOLOR 0+2y8¢REM CAFS —~ REG TEXT
2020 SETCOLOR 1+12510¢REM lower LUMIN -
OFTIONS IN STARTER

2030 SETCOLOR Z98y121REM CAFPS WINDOW - T
ITTLE IN STARTER

2040 SETCOLOR 3v4y6IREM lower - NAMES 0OF
THE SFECIAL KEYS -~ VIBRATES NAMES

2050 SETCOLOR 4y0y03REM BACHKGROUND

2000 RETURN

3N00 FLAYERLS="humar "IFLAYERZS="commu
ter* IF(D)=03R(1)==1]

3009 RETURN

3010 FLAYERIS="comruter® tFP(0)=1

3019 RETURN

3020 FLAYERZ2%="humar: "IF(1)=0

3029 RETURN

3030 FLAYERi$="human IR0 =0




3039 RETURN

4000 IF FPEER(S3279)«x7 THEN 4000

4040 KEY=FEEK(S3279)1IF KEY=7 THEN SETCO
LOR 3¢ 0y RNDCIIX2BHG0TO 4010

4020 T PEEHL(E32792)4<37 THEN 48Z0

4099 GOSUE 2010 ¢RETURN

5000 FOR A=1 TO LENC(TESTS$)

010 TEST$(AsA)=CHR$(ASC(TEST$(A»A))>+128
)

020 NEXT A

5099 RETURN

6000 GOBUE 2010

6010 TESTS=FLAYERI$:GOSUE S000FLAYERL1$=
TESTS

6020 TEST$=FLAYERZ$IGOSUE SO000IFLAYERZS%=
TESTS

6030 FOSITION 040

6040 FRINT #63FLAYER1%$3" US "3FLAYERZ%
6050 FOSITION 11 tFRINT #635(0)5"2"5T<C0)
6060 FOSITION 132 1:FRINT #6385(1)5 3 5T(1
)

6200 PRINT *63° "3

£999 RETURN

7000 RESTORE

7010 FOR TEST=1 TO NUMEBEER

7020 SETCOLOR 3+3yRND(1)%X254

7030 READ IN%

7040 IF ASCC(IN%)=ASC(STARTL%$) AND FICKED
(TEST)Y=0 THEN FOF (GOTO 7100

7050 NEXT TEST

7060 IN$="FASS"

7070 FOSITION 1,10

7080 FRINT #63°1 FASS! HIT start”

7090 GOSUE 4000:TF KEY<6 THEN 7090

7100 CHAR=LEN{IN%)+1

7110 FOSITION 1,9iIFRINT #63IN%

7199 RETURN

2000 FOSITION 1410

2010 FRINT %63 "LCLEAR]"

2020 FOR LL=20 TO 0 STEF -1C

2030 FOR L=50 TO LL STEF -1.,5!SCUND OvsL>y
10»10INEXT LISOUND 0505050

2040 NEXT LL

2050 GOSUE 4000

SERIES
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060 FRINT #6

9070 FOSITION 3+10iFRINT #6463 °"GAME IS OVE
RI

9080 FOSITION 4,11iPRINT #63"HIT start";
9090 GOSULR 4000:TIF KEY«:xé6 THEN 9090

2099 RUN

10000 REM x ADD 3 LETTER DICTICNARY
10010 REM x  DATA STATEMENTS TO THIS
10020 REM x  FART OF THE FROGRAM -
10030 REM x  LINES 16490 T0Q 19000




SECRET CODES

Computers are used throughout the world to create and solve secret
codes. You can use your ATARI Home Computer to make up your own
codes and code and decode messages.

The simplest code consists of substituting one letter for another.
Here’s a game program which will allow you to make your own letter
substitutions. After you enter the code, the computer will test you by
flashing a letter and asking you the code for that letter. This provides
a good method for memorizing a code you create:

5 REM *** CODE83 ALPHABET CODE GUESSING
GAME

6 REM (C) BY TED M. KAHN, 1980

10 DIM A$(26),B$(26),G$(1),X$(1)

20 A$="ABCDEFGHIJKLMNOPQRSTUVWXYZ”

30 PRINT “[CLEAR] INPUT YOUR SECRET CODE FOR EACH

PRINT “LETTER OF THE ALPHABET. USE EACH”

32 PRINT “LETTER ONLY ONCE!”

40 FOR I=1 TO 26

45 PRINT “THE CODE FOR “;A$(1,1); = ";

50 INPUT X$:IF I=1 THEN GOTO 58

52 FOR J=1TO (I-1)

54 1F B$(), J)=X$ THEN POP:PRINT “YOU ALREADY USED

THAT ONE”:GOTO 45

56 NEXT |

58 B$(1, 1)=X$

60 NEXT |

70 REM *** NOW FOR THE GUESSING GAME*

80 PRINT “[CLEAR]":REM *** CLEAR SCREEN***

90 LET R=INT(RND(1)*26)+1

100 PRINT “WHAT’S THE CODE FOR “;A$(R,R);

110 INPUT G$

120 IF G$=B$(R,R) THEN PRINT “GREAT! YOU GOT IT!":
GOTO 90

130 PRINT “NO, THE CODE 1S”;B$(R,R)

140 GOTO 90

By the way, if you let each letter stand for itself you have a program
that can be used to help a child who is just learning to read to memorize
the alphabet.

Your ATARI Home Computer has graphic symbols as well as letters.
You get graphic symbols by pressing the [CTRL| key and a letter simul-
taneously. There is a chart of all the graphics symbols in your ATARI
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BASIC Reference Manual. Here is a code program in which each letter is
represented by the GRAPHIC symbol on its key. For example [H] is
coded by 4 and [T] by e. This program will test you on the location of
the GRAPHIC symbols on your keyboard:

10 REM x el GRAFHICS CODES #ii

20 REM X For learnine which keus

30 REM x corresrond to which cormtrol
40 REM X ararhice coharacters

50 REM x (C) bw Ted M. Kahny 1980

60 DIM AG(246) s ES(246) v GH (L)

70 AS="ARCHEFGHTJKLMNO®QRSTUVWNXYZ "

g0 REM x LINE 90 CONTAINS LCTRLI GRAFHIC

5 CODES OF EACH LETTER OF THE ALFHAEETSy

IN ORDER

90 BE="LANEBICICDIEILFICGICKITIICJINK

CLIACMICNICOICRFICQICRICS ACTICUICVICWICX I

YMZI®

100 REM x NCW FOR THE GUESSING GAMEX

11¢ PRINT °LCLEARD!

12¢ LET R=INT(RNDCLIXZ46)+1

130 PRINT IFRINT "WHAT LETTER GOES WITH
TIES(RyRD G

140 INFUT G%

150 IF GE=A$(RyR) THEN FRINT "GREAT! YOU
GOT ITI*GO0TO 120

160 PRINT *NOs THE LETTER FOR "3BE$(RsR)}
IS THAS(RSRD

170 GOTO 120

Here's a complete encoding and decoding program. You can enter
your own code and get a coded message out. You can also type a coded
message in, and the computer will decode it for you. (If you want the
messages printed on your ATARI 820, ATARI 822, or ATARI 825
printer, replace the word PRINT with LPRINT in lines 450, 470, 630, and
640.) Also, don’t forget the space at the end of the string ALPHAS$ in line
80. It's very important!

10 REM x << ENCODING & DECODING =i

20 REM x () 1981 by Tad M. Kahn

30 REM X Alrhabetic codes enlgy., All

40 REM x other characters will remain
50 REM X as is
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60 REM

70 DIM ALFHAS(27)yCODES$(27) yMESSAGE$ (100
Yy CHMESSACGES (100> vAS (1)

80 LET ALFHA%="AEBCDEFGHIJKLMNOFARSTUVRXY
Z 1]

90 REM

100 REM x  ENCODING

110 REM

120 FRINYT *CCLEARITYFE IN YOUR ENCODING
SYSTEMy " {FPRINT "ONE LETTER FER LINE.®
130 FRINT *(FOR EXAMFLE! ‘'A=E' MEANS 'A
WILL BE REFLACED EY E')®iFRINT

140 FOR I=1 TO 24

150 PRINT ALFHA$(I,Id$"="3}

160 INFPUT A$ITIF TI=1 THEN 219§

170 FOR J=1 T0O I-1

180 IF CODE$(JsrJ)<l=A% THEN 200

120 FRINT *YOU'VE ALREADY USED THAT LETT

ER"{FRINT (FOF (GOTO 1350

200 NEXT J

210 CODES$(ILyI)=A%

220 NEXT X

230 CODES(27 27 )=" *¢

240 FPRINT (FRINT "DO YOU WANT TO ENCODE
OR DECODE® (FRINT "A MESSAGE"S

250 INPUT A%

260 IF A%="E" THEN GOSUE 290

270 IF A$="D" THEN GOSUE 490

280 GOTO 240

290 REM

300 REM x ENCODE A MESSAGE

310 REM

320 FRINT °*LCLEARI"

330 MESSAGES=""{CMESSAGES=""

340 FRINT °TYFE IN THE MESSAGE YOU WANT

TO ENCODE"

350 PRINT "(UF TO A MAXIMUM OF 100 CHARA
CTERS) " IPRINT

3460 INFUT MESESAGES

370 L=LEN{(MESSAGES)

80 FOR I=1 TO L

390 FOR J=1 TO 27

400 IF MESSAGES$(I,I)<*ALFHA$(JsJ) THEN G
0DTO 420
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410 CMESSAGE$(Iy=CODE$(JyJ) {FOF $GOTO
440

420 NEXT J

430 IF Jx27 THEN CMESSAGES(I,I)=MESSAGE$
(Iy1)

440 NEXT I

450 FRINT "YOUR ENCODED MESSAGE ISt

440 REM x REFLACE 'FRINT' IN LINES 450 &
470 WITH 'LPRINT' FOR FRINTOQUT

470 FRINT CMESSAGES

480 RETURN

490 REM

500 REM x  DECODE A MESSAGE

510 REM

520 CMESSAGES="" IMEGSAGE$=""

530 FPRINT (FPRINT "TYPE IN THE ENCODED ME
SGAGE" {PRINT

540 INFUT CMESSAGES

550 L=L_EN(CMESSAGES)

560 FOR I=1 TOQ L

570 FOR J=1 TO 27

580 IF CMESSAGES (X1 <=CODE$(Jyd) THEN G
070 400

590 MESSAGES (IyI)=ALFHA$(Jy D {FOF $GOTO
620

600 NEXT J

610 IF Jx27 THEN MESSAGE$(I»I)=CMESSAGES$
(IyI)

620 NEXT X

630 FRINT *LCLEARIYOUR DECODED MESSAGE I
g

640 FPRINT MESSAGE4 ¢(RETURN

650 REM x REFLLACE 'FRINT' IN 630 & 640

460 REM x WITH 'LFRINT' FOR FRINTOUT
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ANAGRAMS

Anagrams are ways of coding words by mixing up their letters. UNS
is an anagram of SUN and MSANAGRA is an anagram of ANAGRAMS.
Here are several programs that you can dress up to make fancy anagram
games,

In the first program you anagram a word, put it in the computer’s
memory, and have other people try to guess the original word.

0 REM x < ANAGRAM 10 &

20 REM x  (CY 1981 bw Ted M. HKahn

30 REM x lomcest word is 30 letters
40 DIM WORDG(30) s SWITOCHS (30) y ANAGRAMS (30
)

50 ANAGRAMS=®®

60 FRINT (FRINT *"TYFE IN THE WORD YOU WI
SH TO ANAGRAM®

70 INFUT WORDS:L=LEN(WORDS)

80 GOSUR 120

20 PRINT *THE ANAGRAM 163"

100 FRINT ANAGRAMS

i10 GOTD =0

120 REM x ANAGRAM SUEBROUTINE

130 FOR I=1 TO L

140 SWITCHS(IsT)="0"

150 NEXT I

160 FOR J=1 TO L

170 X=INT(RNDCL)XL.)+1

180 IF SWITCH&(XsX)="1" THEN GOTO 170
190 SWITCH&(XyX)="1"

200 ANAGRAMS (XyX)=WORD$S(Jy )

210 NEXT J

220 IF ANAGRAM$=WORD4% THEN GOTO 120
230 RETURN

This second program provides a general routine for scrambling the
letters of a word. You provide the word, and the computer scrambles it.

10 REM GENERAL ANAGRAM PROGRAM
15 PRINT “[CLEAR]”

20 DIM WORDS$ (40),ANA$ (40),COUNT (40)
30 PRINT “TYPE IN YOUR WORD";

35 TRAP 30
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40 INPUT WORD$:ANA$=""":L=LEN(WORD$)
42 REM CLEAR LETTER-REPEAT COUNTER
45 FOR X=1 TO L:COUNT(X)=0:NEXT X

50 FOR 1=1 TO L:REM SCRAMBLE LETTERS
60 R=INT(RND(0)*L)+1:REM SHIFT LETTER
70 IF COUNT(R)=1 THEN 60

75 COUNT(R)=1

80 ANA$(R,R)=WORDS$(I,1)

90 NEXT |

92 REM VERIFY ANAGRAM

95 IF WORD$=ANA$ THEN ANA$="":GOTO 45
100 PRINT “THE ANAGRAM IS: “;ANAS$

105 PRINT

110 GOTO 30

Finally, here is a program that provides anagrams and a game chal-

lenge. It’s designed for two players, one who selects the word to be
guessed and the other who tries to guess it from its anagram.

10 REM x << ANAGRAM GUESSING GAME =3

20 REM x (C) 1981 by Ted M. Kahn

30 REM X lorcest word is 30 letters

40 DIM WORDS (30 s SWITCHS (30) s ANAGRAMS (30
Yy GUESSH (30D

50 GRAFHICS 0

60 ANAGRAM$=""

70 PRINT (FRINT ®"TYFE IN THE WORD YOU WA
NT YOUR FRIEND":FRINT *"T0O GUESE!®

80 INPUT WORD$:L=LEN(WORDS)

20 GOSUE 240

100 GRAFHICS 2

110 FOSITION S+4

120 FRINT "0OH., HERE'S MY WORD. TRY TO

GUESS IT®{FRINT "(YOLU HAVE 10 GUESE:ES)"

130 FRINT #63ANAGRAMS (FRINT

140 FOR G=1 TO 10

130 PRINT "GUESS "3G3

160 INPUT GUESS%

170 IF GUESS$=WORDS$ THEN GOSUE 350:FOF ¢
GRAFHICS 0:GOTO 640

180 IF G<>10 THEN FRINT ®"NQy TRY AGAIN®

190 NEXT G

200 FPRINT °"THE ANSWER IS "jWORDS$

210 FOR WAIT=1 TO L1000¢NEXT WAIT



220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380

ANAGRAMS

GRAFHICS 0

GOTO &0

REM x ANAGRAM SUEROUTINE

FOR I=1 TO L

SWITCH$(I-X)="0"

NEXT I

FOR J=1 TO L

X=INT{(RND(1)xl_)+1

IF SWITCH$(X»X)="1" THEN GOTO 290
SWITCH®(XyX)="1"
ANAGRAMS (X» X)=WORD® (Jr J)

NEXT J!IF ANAGRAM$=WORD$ THEN 240
RETURN

REM x YOU GOT IT

GRAFHICS 2(FOSITION 2,4

FRINT #63°YOU GOT IT!®

FOR WAIT=1 TO S00:NEXT WAIT:!RETURN
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FRACTURED TALES

Fractured tales are partially written stories that you can complete and
turn into silly or wild tales. They are a bit like Mad Libs™ . Here’s a
fractured tale to complete:

One day thesad _______ took along
The next day a went The two
met and

A simple program for just about any fractured tale could begin by
taking this form:

10 REM A SIMPLE FRACTURED PHRASE

20 DIM A$(25), B$(25)

30 PRINT “ONE DAY A”;

40 INPUT A$

50 PRINT “WENT TO THE ”;

60 INPUT BS$

70 PRINT “HERE IS YOUR SENTENCE:”

80 PRINT “ONE DAY A ”;A$;” WENT TO THE “;B$

(Note: Remember the spaces in line 80.)

Note that on line 30 there is a space between A and the closing
quote marks, and on line 50 there is a space between the opening quote
marks and W and another space between E and the closing quotes.

By adjusting the DIMension sizes and changing the story, you can
make up your own fractured tales. Here’s one more complex fractured
tale that is fun to play with friends or at parties.

A Mad Libs is a registered trademark of Price, Sloane, & Co.



10
20
30
40
30
60
70
80
-l__E.I
20
100
110
120
130
140
150
160
170

180
190
200
210
220
230

240
250
260
270
280
IKE
290
300
310
VE"
320
330
340
350

360

REM
REM
REM

<I
L4l FAIRY TALES T
develored by Rohert A. Kahn

FRACTURED TALES

- SLIGHTLY FRACTURED »3>

REM X modified by Ted M. Kahn

DIM Y$(
DIM EB$(
FRINT *
FRINT *
tPRINT
PRINT *®
INFUT
FRINT
FRINT
INPUT
PRINT
FRINT
INFUT
PRINT

FRINT
INPUT
FRINT
INFPUT
PRINT
PRINT

FRINT
FRINT
FRINT
INPUT
FRINT
T0 bO"
FRINT
INPUT
FRINT

FRINT
INFUT
FRINT
FRINT

FRINT

20)sF$(20)yREC20) »J$(20)
20)sL$(20)sA$C20) VS (20)
CCLEARI®":REM CLEAR THE SCREEN
A SLIGHTLY FRACTURED FAIRY TA
$PRINT

WHAT'S YOUR NAME"®$

Y% ¢PRINT

*AND THE NAME OF"

*YOUR BEST FRIEND®3$

F$ SPRINT

*THE NAME OF YOUR®

*FAVORITE RELATIVE®"$

R$ $PRINT

*"JOB TITLE OF A KIND OF PERSON

"WHO ALWAYS EUGS YOU"3$
JHIPRINT

"THE NAME OF YOUR BOSS"?$
B4 ¢FRINT

*JUST A FEW MORE QUESTIONS...

"NAME FOR A TYFE OF®

"LARGE BUILDING"$

L$ tPRINT

"ONE WORD FOR WHAT YOU WOULD L

-

14

"WHEN YOU'RE ANGRY®3

ASIPRINT

"NAME OF A LUXURY VEHICLE YOU'

"ALWAYS WANTED TO OWN"3$

Vs

"CCLLEART"

* THE THREE LITTLE FIGS
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370 FRINT
FIGS"
380 FRINT

;l‘l

390 PRINT
400 FRINT
410 FRINT

]
+

420 PRINT
430 FRINT
B
440 FRINT
150 FRINT
T
4460 FRINT
470 PRINT
480 PRINT
KED ouT =
490 FRINT
THEIR"
500 FRINT
510 PRINT
520 PRINT
530 END

A variation on

"ONCE THERE WERE THREE LITTLE

"NAMED "3Y®3"y "3F%3" AND "3R$

“A HUNGRY "3J%3° NAMED °3iEs$

"WANTED TO EAT THEM FOR SUFFER

"TERRIFIEDy THEY HID IN THEIR

TFURIOWUSy "iE%$3 " SHOUTED: °
"'I'LL HUFFs AND I7LIL FUFF AND

A" YOUR "3L$3"° DOWNI'®

"N FOOLS»y THE THREE FIGS SNEA
"THE EBEACK DOOR AND ESCAFED IN
VUgs® . "

. THE END®

the fractured tale is the fractured letter. Here’s a pro-

gram for a fractured letter to your local senator. (This version assumes you
have an ATARI 820, 822, or 825 printer. If you don’t, change all LPRINT
statements to PRINT.)

10 REM
20 REM
30 REM
40 REM x
50 DIM D%
YrZ$(SYe M
60 FPRINT
ER IS ON!
70 FRINT
B0 FRINT
90 FRINT
100 INPUT
110 PRINT
120 INFUT

E R I

3 A TYPICAL FORM LETTER b0
FRINTS LETTER ON YOUR FRINTER
by Robert Hahm R Lee EBerman
slichtly modified by Ted Kahn
(20)yN$(30)yAS(35) yCH(20)+5¢ (10
$CL0)sGHE(E0) s F$(40)

"LCCLEARIEE SURE YOUR LINE FPRINT
"IPRINT

"INFUT DATA FOR FORM LETTERS:®
TPRINT

"DATE OF LETTER®;

DS tFPRINT $(FRINT

"NAME OF CITIZEN®;

N$ SFRINT



130 FRINT
140 INFUT
130 FRINT
160 INFUT
170 FRINT
180 INPUT
1920 FRINT
200 INPUT
210 FPRINT
220 INFUT
230 FRINT
240 FRINT
250 INPUT
260 PRINT
270 FRINT
280 INPUT
290 REM AR
300 FRINT
¢INFUT SIF
310 LFRINT
320 LPRINT

330 LFRINT
or__ "
340 LFRINT

350 LFRINT
360 LFRINT
370 LFRINT
380 LFRINT
390 LFRINT
400 LFRINT
410 LFRINT
420 LFRINT
430 LFRINT
440 LFRINT
NALLY., "
450 LFRINT
ON OF*
460 LPRINT
470 LFRINT
480 LFRINT
DUNTED, "
490 LFRINT
TO*"

"STREET ADDRESSE"3
A% IFPRINT

"CITY"}

CHIFRINT

"STATE"}

S IFRINT

"ZIF CODE"3$
Z%IFRINT (FRINT
"CONTRIEUTION"$
M&E IFRINT

"YOUR GROUF'S NAME"S$
G IPRINT

"FROELEM®$

P& FRINT

K -- LETTER GENERATED HERE
"LCLEARI"IFRINT "TOF MARGIN?"$
CR I=1 TO S!LFRINT INEXT I

. OFFICE OF

FRACTURED TALES

. THE HONORAELE SENAT

. RALFH WINDEAG

SLPRINT

. "“iD$
$LPRINT

N$

At

C$3*y "38%3" ";7¢

"DEAR "iN$3;":"

*I'D LIKE TO THANK YOUs PERSO
"FOR YOUR GENEROUS CONTRIEBUTI
M$3". GROUFS LIKE YOURS,*®
G$3"y WHO ARE"

"WILLING TO STAND UF AND EE C

"HAVE MADE IT FOSSIELLE FOR US
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500 LFRINT "TRIUMFH IN OUR AGGRESSIVE CA
MFATIGN °®

510 LFRINT "AGAINST "iPés"1"

520 LPRINT

530 LFRINT "MANY PEOFLE ARE WORRIED THAT
NO ONE®

540 LFRINT "HERE IN THE STATE CAFITAL HA
5 TIME"®

550 LPRINT "FOR SMALL GROUFS LIKE YOURS.

560 LPRINT °"EUT I WANT TO REASSURE YOUy

570 LFRINT °"FERSONALLY» THAT ®3G$:" WILL
ALWAYS®

580 LFRINT °*RE MY FRIME CONCERN WHILE IN
OFFICE."

590 LFRINT

600 LFRINT *® SINCERELY YOURS»

610 LFRINT * SENATOR RAILLFH WI
NDEAG"®

A final variant of fractured tales involves computer-composed stories.
You INPUT part of the story and the computer picks words at random out
of a dictionary you program in to complete the story. Using techniques
described in the section on three-letter-word games and those illustrated
here, it is easy to develop programs for computer-generated science-fiction
plots or “headlines” advertising the latest science-fiction movies. The
program to generate these gems is not difficult to write, and you may keep
a growing dictionary of your favorite title “‘parts’’ in much the same way
as was shown in the dictionary for word games.

Below are some samples of the kind of “horror announcements’ you
might expect from a program of this kind. In these examples, drawn from
a program developed at the Lawrence Hall of Science, University of
California, Berkeley, the words in CAPITALS are generated by the com-
puter; those in small letters are input by the user:

Story 1

EARTH SCIENTISTS DISCOVER GIANT prehistoric birds WHICH
(WHO) fly under the influence of alcohol AND ARE usually vegetarian
AND . .. CANNOT BE KILLED BY toothpicks, SO THEY EAT US ALL
UP (YUMMY)!!

THE END



Story 2

EARTH SCIENTISTS DISCOVER GIANT snow peas WHICH (WHO)
LOOK UPON US AS A SOURCE OF NOURISHMENT AND. . .CANNOT
BE KILLED BY pleasant meditating giraffes, SO SCIENTISTS INVENT
A WEAPON THAT TURNS THEM INTO peanut butter.

THE END

These programs usually have two forms: One in which the computer
does all the work and just randomly selects the different parts and orders
them together, and another in which the human provides some of the in-
put, which is then used later (at often unpredictable moments).

The writing of this program will be left to the reader. One helpful
hint is that the ON / GOSUB ST, S2, S3, S4, . . . statement can be very
useful in structuring this program. Also, you may wish to create separate
character strings for different sentence parts: For example, VERB$=
“EATS CRUSHES TRAMPLES FLIES MELTS”; SUBJECTS$=“FLY-
ING-SAUCERS MIDDLE-AGED RHINOCEROSES GARGANTUAN-
THREE-LEGGED-LIZARDS” etc. Using a corresponding numerical
array, you can keep track of where each individual “‘part’’ begins by noting
its starting character number within the string. Then a random number
can be used to select which one of several subjects, verbs, etc., is to be
used.

Programs of this kind are designed for the wild and uninhibited, but
can also be used to create beautiful peaceful scenarios. It all depends what
you give the computer to work with.

FRACTURED TALES
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FORTUNE TELLER

Who hasn’t wanted a private oracle or fortune teller? In this program,
you can turn your ATARI into a fortune teller . . . in a manner is speaking.
But then think about it: It’s a computer, isn’t it; don’t some folks claim
computers are never wrong!?

10 REM x <04 FORTUNE TELLER >3

20 REM x coruriaht (C) 1980

30 REM x by Kohls Kahn & Lindsau

40 DIM NAME1$(20) yNAMEZ2$(20) NAME3$(20) ¢
NAME44 (20) y TEXTS$(20)

50 FRINT °*CCLEARJ"

60 PRINT "I AM THE ORACLE!®

70 PRINT "I WILL TELL YOU WHO YOU SHALL
MARRY "

80 PRINT "IF YOU GIVE ME 4 FOSSIELE NAME
Sl

20 FRINT

100 GOSUE Z40:NAME1$=TEXT%

110 GOSUE Z40:NAMEZ$=TEXTS

120 GOSUE 240 :NAME3$=TEXTS$

130 COSUE 240 :NAME4$=TEXTS$

140 FRINT "CCLEARJ"

150 PRINT "I'M LOOKING INTO MY CRYSTAL R
ALL:s oo "

160 PRINT (FOR WW=1 TO S00INEXT WW

170 PRINT *YOU WILL MARRY "3

180 LET C=INT(RND(1)X4)xX10:GOT0O 1920+C
190 FRINT NAME1$:{END

200 FPRINT NAMEZ$:END

210 PRINT NAME3% tEND

220 FRINT NAME4%{END

230 END

240 FRINT "NAME "3 :INPUT TEXTS

250 FRINT

260 RETURN



THE ORACLE

Here's a program you can use to show your friends what a wise
machine you have! You can prepare different answers ahead of time (see
lines 101-104); if you want more answers available, add them in numerical
order beginning at line 105. Also, change line 45 so that the random num-
ber chosen (CHOICE) will fit the exact number of answers you have in
the DATA statements. For example, if you wanted a total of 10 answers,
your DATA statements would range from line 101-110, and line 45 would
read:

45 CHOICE=INT(RND(1)*10)+1

10 REM *** ORACLE *#*

15 REM HERB KOHL & LEN LINDSAY, 1980

20 DIM QUESTIONS (80), ANSWER$ (40)

25 PRINT “[CLEAR]”

30 PRINT “WHAT QUESTION DO YOU HAVE
FOR”:PRINT “THE ORACLE”

40 INPUT QUESTION$

45 CHOICE=INT(RND(1)*4)+1

50 RESTORE 100+CHOICE

60 READ ANSWERS

70 PRINT

75 PRINT “THE ORACLE SAYS,”

80 PRINT ANSWERS$

85 PRINT :PRINT

90 GOTO 30

101 DATA “IT ALL DEPENDS ON YOU!”

102 DATA “ONLY IF YOU ASK. ..”

103 DATA “YES——BUT ONLY ONCE!”

104 DATA “IF YOU DON'T TELL”

THE ORACLE
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YOUR FIRST COMPUTER HOROSCOPE PROGRAM

This is a very simple variation on the ORACLE and FORTUNE-
TELLING program which we've just seen. You may fill in your own
horoscopes for each sign by changing the content of the DATA state-
ments, lines 140-250. However, your horoscopes will have to be no longer
than two lines (80 characters total). This is because the loop from lines
90-120 systematically checks each individual DATA statement to see
which one fits your sign (or at least the first three letters of it!).

10 REM x << ASTROLOGY PROGRAM >

20 REM x coruricht (C) 1980

30 REM x by Kohly Kahrn & Lindsauw

40 DIM SIGN®CI0)»y TEXT$(80)

50 FRINT *LCLEARD"

40 PRINT (FRINT (FRINT $PRINT *"WHAT IS Y
ODUR SIGN"#$

70 INFUT SIGN®

B0 RESTORE (FRINT

90 FOCR LOOF=1 TO 12

100 READ TEXTS$

110 IF TEXT$(13)=8TIGN$(1+3) THEN FRINT
TEXTS{FOF tGOTO 40

120 NEXT L.OOF

130 FRINT "X DO NOT KNOW THAT SIGN®":GOTO

60

140 DATA LEO:  YOU THRIVE ON FUN AND GAM
ES

150 DATA ARIES: YOU AREN'T TOO BASHFUL A
EOUT GOING AFTER WHAT YOU WANT

160 DATA LIBRA: DON'T OVERDO THE FLEASUR
E--LOOK OUT FOR WORK ADVANCES TOO

170 DATA VIRGO: YOU'RE COOL. AS A CUCUMEE
R EBUT YOU NEED SOMEONE TO CONFIDE IN
180 DATA CANCER? DON'T LET YOUR EMOTION
AL. UFS AND DOWNS GET TO YOU

190 DATA GEMINI? YOU'RE NEVER ALONE--YOQOU
R CHARM WILL TAKE CARE OF YOU

200 DATA FPISCES: LOOK EEYOND THE SURFAC

E WORD OR TOUCH

210 DATA TAURUS: YOU'RE FOSSESSIVE EUT
DON'T LET IT KEEF YOU DOWN

220 DATA SCORFIOS DON'T BE GUILTY--JUST
EE GRATEFUL (AND SHOW IT)
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230 DATA ARUARIUS: YOU ALWAYS SURFPRISE E
VERYONE SO MAYEE NOW IT'S YOUR TURN

240 DATA CAFRICORN: TAKE RISKS THAT AFF
EAL TO YOUR SENSE OF GROWTH

250 DATA SAGITARTUS! YOU'RE DYNAMITE SO
GO TO IT NOW

FORTUNE COOKIES!

Here is a variation on the Horoscope Program. (Have the computer
print them out using a line printer!) Use a cookbook for the recipe and
serve them to your friends and family. You can modify the Horoscope-
Astrology program fairly easily to become a Fortune-Cookie Generator!
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SILLY QUESTIONS, SILLY ANSWERS

This is a program which illustrates the old computer proverb:

Garbage In, Garbage Out

However, it may come in useful at parties when you want to show your
friends just how intelligent your computer really is!

10
20
3o
40
S0

60

80

REM
REM
REM
REM
REM x

¥ I X 3¢

< GTLLY QUESTIONS/ANSWERS =

(CY 1980 by Herbert Kohly
Ted Kahn and Len Lindsawy
Demorstrates uwuse of
GOSUE & RETURN

DIM QUESTIONL$(80)QUESTIONZ$(80)QUE
STIONZE(B0)+A$(7)

70 DIM ANGUWER1$(80) s ANSWERZ%(80) » ANSGWER3
$(B0) TEXT$(80)

FRINT

"LCLEART]"

90 A$="A":GOSUE 210 QUESTIONL$=TEXT$
A$="ANOTHER" {GOSUE 210:QUESTION2$=TE

1090
XT%
110
120
130
140

.....

210

GOSUE
FRINT

Z10QUESTION3S=TEXT$
"LCLEARTD®

A$="A" ICOSUE 250t ANSHER1$=TEXTS
A$="ANOTHER* tGOSUE 250 ANSWERZ$=TEXT

GOSUE
FRINT
FRINT
FRINT
FRINT
END

PRINT

250 LANGHER3S=TEXT%$
*CCLEART"
QUESTIONL$: "?" 1GOSUE 290
QUESTIONZ$:"?" 1COSUE 290
QUESTION3$: " 7" tCOGUR 290

TYFE IN "fA4:" STLLY QUESTION

«PIREM MUST BE LESS THAN TWO LINES LONG

220
230
240
250
260
27¢

INPUT
FRINT

RETURN

FRINT
INFUT
FRINT

TEXTS

"TYFE IN "3A%3" STLLY ANGSWER®
TEXTS
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280 RETURN

290 CHOICE=INT(RND(1)%X3)+1

300 IF CHOICE=1 THEN FRINT ANSKWERL$
310 IF CHOICE=2 THEN FRINT ANSWERZ$
320 IF CHOYCE=3 THEN FRINT ANSHER3%
339 PRINT

340 RETURN
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COLOR

This
bonus: T
to your

PREFERENCE

is really another oracle program, only this time it has an added
he computer actually changes the color of the screen according
preference. (The use of color will be explained much more

thoroughly in Chapter Eight.)

10
17
14
16
18
20
22
24
26
28
30
32
34
36
38
4
TO
472
44
44
ag
50

774

o4

56

166
182
189
200
210
220
300
310
320
330

REM x << COLOR FREFERENCE >
REM x coruriacht (C) 1980 by
REM X Kahny Kohly & Lindsay
DIM TEXT$(30)yMESSAGES$(30)
FRINT *LCCLEARO"®
SETCOLLOR 151»0
SETCOLOR 250510
FRINT "WHICH COLOR DO YOU LIKE MOST®
FPRINT °*REDs EBELUE, OR YELLLOW®
TEXTH=""{NC=0
INFUT TEXTS
TRAF 40
IF TEXT$(1,1)="R" THEN NC=1:G0OT0O 42
TF TEXT$(ls1)="E" THEN NC=2:GO0T0Q 42
IF TEXT$(1,1)="Y" THEN NC=3:G0OTO 42
FRINT *LCLEARIFPLEASE CHOOSE ONLY ®":GO
26
RESTORE 100+ASC(TEXTS)
FRINT *LCCLEARI"®S
READ MESSAGES
ON NC GOSUER 2002105220
HRINT (FRINT "YOQU ARE ®3MESSAGE®
PRINT (FRINT *NEXT FERSONsy FLEASE.®
GOSUR 300
GOSUER 300:GOTO 18
DATA FLACID AND FEACEFUL
DATA HOTERLOCODED AND INDEFENDENT
DATA IMFATIENT BUT OFTIMISTIC
SETCOL.OR Zs3y4!RETURN
SETCOILLOR Z+8y2!RETURN
SETCOLOR 251 y12:RETURN
WATT=4600¢REM DEFAULT WAIT LENGTH
FOR LOOF=1 TO WAIT
NEXT LOOQF
RETURN
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Here are a number of more complex programs. The first one, which
we call USSTATES, will help your children (or you) learn the names of
all 50 states. This game is a variation on the SERIES game which we
introduced earlier.

10
20
30
40

S50

REM << USSTATES >>>

REM LEN LINDSAY, 1980

NUMEER=50

DIM PLAYER1%(8)FLAYERZ2%(8)

DIM IN$(15),LASTHS$(14)»STARTL$(1)»TES

T$(14)

60 DIM PICKED(NUMEER) S(1)sF(1),T(1)
70 GAMEOVER=92000

80 OFTION=2110:GOSUR OFTION-10

90 GOSUR 2000:REM GRAFHICS & COLORS

100 PRINT #63°" STATE NAMES®

110 FOSITION 6s8:FRINT #463"TO EEGIN®

120 POSITION S»2:PRINT #63"HIT start®
130 POSITION Z,2!FRINT #6#"FOR INSTRUCTI
ONG*®

140 POSITION Sy3:PRINT #63"HIT ortion®
150 POSITION 4s11:FRINT #63" ATARI *

160 KEY=FEEK(S327%)

170 IF KEY=3 THEN GOSUE 1000:GOTO 90

180 IF KEY=5 THEN GOSUE OFTION:OFTION=0F
TION+10:CGOSUER 2220:IF OFTION>2130 THEN O
FTION=2100

190 IF KEY=6 THEN 2%

200

FOSITION 0sS:FRINT #43FLAYER1$3" VS

"{FLAYER2%3 "HIT select TO CHANGE"®

210 SETCOLOR 320sRND(1)%256

220 FOR DELAY=1 TO S0INEXT DELAY
230 SETCOLLOR Zs0sFPNIFN=FN+2

240 GOTO 160

250 GRAFPHICS Z+16iFRINT #63° WAIT®
260 FOR A=1 TO NUMEBERIFICKED(A)=0INEXT A
SREM INIT

270 S(0)=03:8(1)=0

280 T0)=0:T(1)=0

290 COUNT=0

300 FLAYER=1

201
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310 TEST$=FLAYERZ$:GOSUE 2300:PLAYERZ$=T
ESTS$

320 PASS=0

330 PLAYER=1-FLAYER

340 FOSITION 0,10:GOSUE 4900

350 FOSITION 0,11:GOSUE 6900

360 IF PASS:1 THEN GOTO GAMEOVER

370 COUNT=COUNT+1

380 GOSUE 4000

390 FOSITION 1,3iFRINT #65°LAST WORD WAS
¢ 8

400 FOSITION 1,4:GOSUR 69001REM ERASE LI
NE

410 IF LEN(LASTW$)=1 THEN IF LASTW$(1,1)
<="7* THEN TEST$=LASTW$IGOSUE 2300:F0SIT
ION 1543FRINT #63TESTS

420 FOSITION 1,6iFRINT #63 *NEXT WORD MUS
Tl

430 POSITION 3,7 FRINT #63"START WITHS °

?

440 STARTL$=CHR$ (INT(RND(1)X24)+465)

450 TF LENC(LASTWS )1 THEN STARTL$=LASTW$
(LEN(LASTWS) y LENCLLASTHS))

460 FRINT #463CHR$S (ASC(STARTLS)+160)

470 FOSITION 1.8

480 IF F(FLAYER)=0 THEN FRINT #6463 °"ENTER

YOUR WORD®

490 IF P(FLAYER)=1 THEN FRINT #&63;"MY WOR
D IS¢ :

500 GOSUE 6900

510 IF P(FLAYER)=1 THEN GOSUE 7000:G0OTO

E00IREM COMFUTER TURN

520 CHAR=1

530 IN$=" ;

40 FOSITION 1,9iFRINT #63INS$

550 OFEN #1:450s"K"

560 FOKE 7645255 iREM CLEAR BUFFER

570 IF PEEK(764)=255 THEN SETCOLOR 3y0sR
ND(1)%256GOTO S70

580 GET #1,IN

590 CLOSE #1

600 IF IN=126 AND CHARX»1 THEN CHAR=CHAR-
1IINS (CHAR s CHAR) =" ":1GOTO S40:REM DELETE
HIT



610
620
0t RE
&30
640
650
6610
670
6810
MIN
690
330
700
FASS
TL%3
710
720
730
740
750
7610
7710
780
t wo
DSUER
790
800
Bi1Q
820
830
240
8%
840
R70
999
1000
1010
1020
1020
1040
1050
1060
1070
1078

COLOR PREFERENCE

IF IN=155 THEN 670:REM RETURN HIT

IF IN<65 AND IN<>32 OR IN:>90 THEN 55
M NOT ALFHAEETIC

INS (CHAR» CHAR)=CHR$ (IN)

CHAR=CHAR+1

IF CHAR>1S THEN CHAR=1%

GOTO S40

IF LEN(IN$)<1 THEN 520

IF CHARX:1 THEN IN$=IN$(1s,CHAR-1):!REM
Us TRAILING SFACES

IF IN$="FASS" THEN FASS=FASS+1:GOTO

IF ASC(IN%)<+ASC(STARTL$) THEN FAGS=
+1IPRINT #64+"1st letter'‘s rnot "3iS8STAR
GOTC 8490

RESTORE

FOR TEST=1 TO NUMEER

READ TESTS

IF TEST$=IN% THEN FOF (GOTO 780

NEXT TEST

FRINT #43°not a3 lecal word"®

GOTO 840:REM CONTINUE

IF PICKED(TEST)Y>0 THEN FRINT #6:"tha
rd is used hit start® iGOSUE 2Z200:6
4000:GOTO 340
FICHED(TEST))=FLAYER+1
FRINT #63:"that word works®
LASTWS=IN%
S(PLAYER)=S5(FLAYER)+1

T(FLAYERD) =T(FLAYER)+LEN(IN%)
FRINT #63"HIT start®s

GOSUR 6100

GOSUE 2200:IF KEY<:»6 THEN 860

GOSUE 7100:GOTO 320

END

GRAFHICS 1+16:GOSUE 2010

FRINT %65 "NAMES OF STATES ARE®
FRINT #63"THE LEGAL. WORDS.®

FRINT #43%°"THE LAST LETTER OF"®

FRINT #65°"THE PREVIOUS WORD"

FRINT #63"MUST BE THE FIRST®

FRINT #&63"LETTER OF THE NEXT®

FRINT #63%"WORD. NO REFEATS®

FRINT #6
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1080 FRINT #63"ture 'PASS' if wou®

1090 FRINT #65"can not move.®

1095 PRINT #6

1100 PRINT #63"AN ILLEGAL MOVE IS®

1110 FPRINT #67"TREATED AS FASSING®

1120 PRINT #6:°"YOUR TURN"

1125 PRINT #6

1130 PRINT #6:°"THE GAME IS OVER®

1140 FRINT #6:°"IF EOTH PLAYERS FASS®
1200 FRINT #4

1900 FRINT #&6%"HIT start®

1990 GOSUBR 2200:XF KEY<*6 THEN 1990

1999 RETURN

2000 GRAFHICS 2+16

2010 SETCOLOR 0s2¢y8¢REM CAFS - REG TEXT
2020 SETCOLOR 1512y10tREM lower LUMIN -
DFTIONS IN STARTER

2030 SETCOLOR 2+8y12¢!REM CAFS WINDOW - T
ITLE IN STARTER

2040 SETCOLOR 354y6:REM lower - NAMES OF
THE SFECIAL KEYS -~ VIERRATES NAMES

2050 SETCOLOR 45050¢REM BACKGROUND

2099 RETURN

2100 FLAYER1$="human "{FLAYERZ2$="comru
ter®" tF(0)=03F(1)=1

2109 RETURN

2110 FLAYER1$="comruter*${F(0)=1

2119 RETURN

2120 PLAYERZ$="human "IF(1)=0

2129 RETURN

2130 FLAYER1$="human "IFC0)=0

2139 RETURN

2200 IF FEEK(S3279)<7 THEN 2200

2210 KEY=FEEK(S3279)3IF KEY=7 THEN SETCD
LOR 3y0yRND(1)X2E5:G0TO 2210

2220 IF PEEHK(S53279)<:»7 THEN 2220

2299 GOSUE Z2010:RETURN

2300 FOR A=1 TO LEN(TESTS$)

2310 TEST$(AsA)=CHR${(ASC(TEST$(AsA))+128
)

2320 NEXT A

2399 RETURN

6000 GOSUE 2010




6010

TESTS

6020

TEST$

6030
6050
6100
6110
)

6900
6999
7000
7010
7020
7030
7040

COLOR PREFERENCE

TEST$=FLAYER1$:!GOSUE 2300:FLAYER1%=
TEST$=FLAYERZ2$:GOSUE 2300:FLAYERZ2%=

FOSITION 0-0

FRINT #63FPLAYER143" VS "SPLAYER2¢$
FOSITION 1,1¢PRINT #635¢(0)3"8"3TC0)
FOSITION 13,1:PRINT #63S8(1)3"1"3T(1

PRINT #63° "3
RETURN

RESTORE

FOR TEST=1 TO NUMEER

SETCOLOR 3s3sRND(1)%256

READ IN%

IF ASC(IN$)=ASC(STARTLS$) AND FICKED

(TEST)=0 THEN FOF (GOTO 7100

7050
7060
7070
7080
7090
7100
7110
7120
7199
2000
9010
9020

NEXT TEST

IN$="FASS"

FOSITION 1,10

FRINT #6%"I PASS! HIT start®
GOSUE 2200:IF KEY<6 THEN 7090
Gosue 2300

CHAR=LEN(IN%)+1

FOSITION 1y2!FRINT #63IN%
RETURN

FOSITION 1510

FRINT #43°"CCLEARD®

FOR L=30 TO 10 STEF -0.5:{SOUND OysL»y

10»10INEXT L:SOUND 05050450

2030
9040
2050
E-I

2060
2070
2080

GOSUR 6000
FRINT #6
FOSITION 3y10:FRINT #63"GAME IS OVE

FOSITION 4s11:FRINT #&63"HIT start®s
GOSUE 200:IF KEY<6 THEN 92070
RUN

10650 DATA ALAEAMA»ALASKAyARTIZONA » ARKANS

AS

10660 REM E
10670 DATA CALIFORNIA,COLORADO, CONNECTIC

uT

10680 DATA DELAWARE
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10690 REM E

10700 DATA FLORIDA

10710 DATA GEDRGYA

10720 DATA HAWAIX

10730 DATA IDAHO,TLLINOIS, INDIANAYIOWA
10740 REM J

10750 DATA KANSAS s HKENTUCKY

10760 DATA LOUISTANA

10770 DATA MAINE»MARYLANDyMASSACHUSETTSy
MICHIGAN s MINNESCTAyMISSISSIFFIyMISSOURT ,
MONTANA

10780 DATA NEBRASKAYNEVADAYNEW HAMFSHIRE
s NEW JERSEYyNEW MEXTCOsNEW YORKsyNORTH CA
ROLINAYNORTH DAKOTA

10790 DATA OHIO»OKL.AHOMAy OREGDN

10800 DATA FENNSYLVANIA

10810 REM Q

10820 DATA RHODE ISLAND

10830 DATA SOUTH CAROLINAYSOUTH DAKOTA
10840 DATA TENNESSEE»TEXAS

10850 DATA UTAH

10840 DATA VERMONT s VIRGINIA

10870 DATA WASHINGTONsWEST VIRGINIA,WISC
DNSTINy WYOMING

10880 REM X

10890 REM Y

10900 REM Z

10910 DATA ZZZ

Now, here is TOESITCH. It is a two-player game. Each player has a
list of words to choose from. The goal of the game is to choose three
words which contain the same letter. More specific instructions are in-
cluded in the program.

10 REM << TOESITOCH =kl

20 REM LEN LINDSAY 19460

30 DIM PLAYERL$(8) yFLAYERZ$(B) sAB(L) yFH(
4) yWE(4) s WORDSG (4)

40 DIM F(2) WD) L (126D

50 GOSUE 2000IREM SETCOLORS

60 CM=2110

70 GOSUE 2100:REM INIT FLAYERS

B0 GAMEOUVER=9000
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920 WIN=99IREM INIT

100 FRINT #46:° toes itch same”

110 GOSUE 44C0:REM INIT

120 FOSITION &¢8IFRINT #463°"T0 EBEGIN®

130 PRINT £635° HIT START®

140 FOSITION 292 iFRINT #63"FOR INSTRUCTI
NG ®

12C FPRINT #43° HIT OFTION®

160 FOSITION 6711:FRINT #63° ATARI®

i70 KEY=FEEK(S532792

180 IF KEY=3 THEN CGOSUE 1000:GOTO 100
190 IF KEY=5 THEN GOSUEB GMIGM=GM+10:G0OSU
B 28204TF GM»2130 THEN GM=2100

200 IF KEY=6 THEN Z90

210 FOSTITION 0:SIPRINT #65FLAYER143 " VS
"SPLAYERZ$ 3 "HIT SELECT TO CHANGE®

220 SETCOLOR Z2-0sRNDC1)IXZE4

230 FOR DELAY=1 TO 150INEXT DEILAY

240 GQTO 170

250 REM

260 REM ~TO CHANGE WORDSy JUST CHANGE TH
E WORDS IN DATA IN LINE 280

270 REM

280 DATA SLIMyWORMyCAMEsTTCHyTOESyTALK YV
INEyFONY s SAND

290 FOR A=1 TO 92IW(AY=1INEXT A

3CC FLAYER=Z

310 WORDLEFT=9

320 GOSUE 2000

330 GOSUE 6000

340 FLAYER=2-FLAYER!REM SWITCH FPLAYERS
350 IF WORDLEFT=0 THEN GOTO GAMEQUVER

360 GOSUER 2010

370 IF F(FLAYER)=1 THEN GOSUE 3000:{REM H
UMAN

380 IF F(FLAYER)=0 THEN GOSUZ 7000:REM C
OMEUTER

390 GOSUER 4500:REM SEE IF 3 LETTERS SAME
400 GOTO 340

999 END

1000 GRAFHICS 1416

1030 FRINT #4635 "TWD FLAYERS TAKE®

1040 FRINT %465 "TURNS FICKING A"

1050 FRINT #6535 "WORD FROM A LIST"
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1060
107¢
107%
1080
1090
1100
1110
1120
1125
1130
1140
1150
1155
1160
1170
1180
1190
1195
1200
1900
1999
2000
2010
2011
2012
2013
2014
2015
2099
2100

—_—

2110
2120
2130

2508

2510

FRINT #6463 "IN THE CENTER OF*"

FRINT %63 "THE SCREEN,"

FRINT #6

FRINT #6%"select=chance word®
FRINT #&f%"start=talke that word®
FRINT #463"THE LETTERS IN EACH®
FRINT %63 "WORD ARE THE MAJOR®
FRINT #&3"FOCUS OF THIS GAME.®
FRINT #6

FRINT #4:"the first rlaver to"
FRINT #6%"have three of anu"
FRINT #45°"letter wins.,"

FRINT %64

FRINT #6463 "THE GAME I5 A DRAW®
FRINT #63"IF ALL WORDS ARE®

FRINT #&3 "FICHKED AND NO ONE*®
FRINT #6465 "WON YET,"

FRINT #6

FRINT #63"HIT start TO RETURN®
GOSUE 2500¢:TF KEY<:x6 THEN 1900
RUN

GRAFHICS 2+16

REM

SETCOLOR 3s4s4{REM RED

SETCOLLOR 2Zy0s14$REM WHITE
SETCOLCR 1y8s6¢REM EBLUE

SETCOLOR 4,0y03REM ELACK

SETCOLOR 0,2¢8¢REM GOLD

RETURN

FLAYER1$="comruter* {PLAYERZ$="human
IFC0)=03F(2)=1 {RETURN
FLAYERZ$="comsuter " tF(2)=0RETURN
FLLAYER1$="human "IP(0)=1 tRETURN
FLAYERZ$="human "IF(2)=1¢{RETURN
IF FEER(S53279)<=7 THEN 2500
KEY=FEEK(S3279){IF KEY=7 THEN SETCO

LOR FLAYER+1y0yRND(1X2553FOR WW=1 TO 50
NEXT WWIGOTO 2510

2520
2599
3000
3010
3020

IF FEEK(S3279)<=7 THEN 2520

RETURN

WORDUF=INT(RND(1)X9+1) ¢REM INIT

IF WORDUF:>9 THEN WORDUF=1

IF WOHORDUF) <=1 THEN WORDUF=WORDUF+

11G0T0O 3010
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3630 GOSUR 6000

3040 IF F(FLAYER)=0 THEN 3080

3050 GOSUR 2510

3060 IF KEY=3 THEN FOSITION 7 sWORDUFWOR
DUP=WORDUF+13GOTC 3010

30790 TF KEY<xé6 THEN 3030

3080 WOWCRDURFY=FLAYZRIGOEUE 4000

3090 WORDILEFT=WORDILEFT-1

3099 RETURN

400€C REM P4 IN AND F$ OUT (+128)

4010 FOR DEL=1 TO 4

4020 F$(DELDEL)=CHR&(ASC(F$(DELyDEL) ) +1
282

4030 MeXT DEL

4099 RETURN

4100 REM HIGHLIGHT THE WINNING LETTER
4101 REM WCORDS ARE W4

4102 REM WINNING LETTER IS &%

41190 FOR KEY=1 TO 4

4120 TF WS (KEYyKEY)=A% THEN W3 (KEYsKEY)=
CHRE(ASC(A$)Y+128)

4130 NEXT KEY

4199 RETURN

4490 FOR DEL=0 TO 1

4410 FOR KEY=1 TO 2é

4420 L(DEL yKEY)=0

4430 NEXT KEY

4440 NEXT DEL

4499 RETURN

4300 REM UFDATE LETTER COUNT

4501 REM WORD IS W(WORDUF)

4510 FOR KEY=1 TO 4

4520 LTR=ASC(WORD$(KEYsKEY))-44

4530 L(PLAYERX0.5,LTR)=L(FLLAYERX0.5yLTR)
+1

4540 IF L(FILLAYERX0.5yLTR)=3 THEN FOF {FO

F1A$=CHR$ (LTR+64) {WIN=FLAYER:GOTO GAMEOD
VER

4350 NEXT KEY

4599 RETURN

6000 FOSITION 0,0

6010 FRINT #63FLAYERLS®
6020 FOSITION 12,0
6030 FRINT #63FLAYERZ2$

209



210

WORD AND GUESSING GAMES

6100 RESTORE

6110 FOR ROW=1 TO 9

6120 READ W%

6130 FOR VERT=0 TO 2

6140 FOSITION VERTX7+1yROW

6150 FPg=" 3

6160 IF W(ROWY=VERT THEN F$=W$!IF ROW=WD
RDUF THEN WORD$=W$:GOSUE 4000

6170 FRINT #&5F$4

6180 NEXT VERT

6190 NEXT ROW

6199 RETURN

7000 IF W(S)=1 THEN WORDUF=S5!GOSUE 30103
GOTR 7999

7010 GOSUE 3000

7999 RETURN

2000 REM GAMEOVER

?010 RESTORE

9020 FOR DEL=1 TO 9

2030 READ W$

2040 GOSUE 4100

2050 IF W(DEL)=FLAYER THEN FOSITION FLAY
ERX7+1 s DELIFRINT ¥$6 3 WS

2060 NEXT DEL

9070 FOR LL=30 TO 1 STEF -0.2:!S0UND 0sLL
10710 INEXT LLISOUND 0505050

2100 FOSITION 4510

9110 TF WIN<3 THEN FRINT #63"THREE ";CHR
${LTR+192) 5" WING®

7120 TF WINHZ THEN PRINT #63°"NO ONE WINS
FIHORDUF=0{GOSUR 4000

2200 FOSITION &5 113FRINT #43°*HIT START";
Q210 ZW=1

2220 SETCOLOR 2,RND(1)X16+4

9230 IF WIN:=2Z THEN 9240

9240 ZW=1-ZWISETCOLOR FLAYER+1y1yZWXRND(
1I)X25E

9250 FOR DEL=1 TO S0INEXT DEL

2260 IF PEEK(S53279)=7 THEN 92720

9099 RUN

Finally, here’'s a VOCABULARY game in which you enter the words

to be learned as DATA (line 1000 and following). In addition to the word
to be guessed, you enter “hints” for the player; these hints are: a synonym
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for the word; its definition; which syllable is accented; and how many
vowels are in the word. Each DATA statement from line 1000 on has the
word and each of these hints, separated by commas. (Note that the
program already has four examples already, at lines 1000, 1010, 1020,
and 1030). Because this game allows you to put in your own words, it
can be used to help children with weekly vocabulary or foreign language
classes as well.

10 REM x <<= WANTED! VOCABULARY =X
20 REM x (C) 1980 Len Lindsay

30 REM x idea from

40 REM x Calculators/Comruters

30 FRINT "ADD YOUR OWN WORDS IN LINES 10
00 ON "IFOR WAIXT=1 TO 1000¢NEXT WAIT

40 DIM PART$(18)yWORD$(18) ySYNONYM$(18) s
MEANINGH (36) yACCENT$(18) »SYLABLE$(10) V0
WELS$(10)yCONSONANT$(10)» TEXTS$(18)

70 DIM XX4$(18)

80 DIM NAMES$(18)

90 FOKE 82,2:REM SET LEFT MARGIN

100 SETCOLOR 2+2+6

110 SETCOLOR 4+256

120 SETCOLOR 1+2,2

130 REM

140 WORDS=0!REM INITIALIZE - THEN COUNT
HOW MANY WORDS ARE AVAILARLE

150 RESTORE 1000+10%x(WORDS+1)

160 TRAP 200:REM THIS LETS US CONTINUE W
HEN WE RUN OUT OF DATA

170 READ FART$IREM IF NOTHING LLEFT TO RE
AD -ERROR- AND GOTO TRAF 200

180 WORDS=WORDS+1!REM INCREASE COUNT

190 CGOTO 150:REM SEE IF MORE WORDS

200 PICK=INT(RND(1)>xXWORDS)+1:REM CHOOSE
A RANDOM WCRD TO UEE

210 RESTORE 1000+FPICKx10:REM RESTORE THE
DATA TO START AT CHOSEN WORD

220 READ PARTS

230 READ WORD%

240 READ SYNONYMS

250 READ MEANINGS

260 READ SYLAELE

270 READ ACCENT

280 READ VOWEL

211
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290 RESTORE 900+SYLARLLE:READ SYLARLES$
300 RESTORE 900+ACCENT!READ TEXT$:READ A
CCENTS

310 RESTORE 90C+VOWEL {READ VOWEL$

320 RESTORE 900+LEN(WORD%$)-VOWEL{READ CO
NSONANTS

330 GOSUE 6000

340 FOSITION 20,1 3FRINT FARTS

350 POSTTION Z0y3IFRINT SYNONYM$

3460 CLUES=0IREM INITIALIZE CLUE COUNT
370 POSTITION 2,18:REM READY FOR QUESTION
8
380 FRINT "CDEL LINEIIDEL LINEICDEL LINE
JUDEL LINEICDEL LINEICDEL LINEICDEL LINE
ACDEL LINED*3IREM DELETE LINES FROM BOTT
OM OF SCREEN

390 PRINT "WHAT DO YOU THINX THE WORD IS
-1

400 GOSUE 150003REM INFUT ROUTINE

410 IF XX$=WORD$ THEN 7950

420 FRINT "YOU DID NOT IDENTIFY THE WORD

13

430 FAUSE=1003GOSUE 14020{REM FALSE
440 CLUE=CLUE+1

450 ON CLUE GOSUE 470,530,400+4680
460 GOTO 3790

470 POSITION 21+5

480 PRINT *C.ICLEFTI"S

490 GOSUE 14000:REM FAUSE

500 PRINT °CRELLI"S

510 FRINT SYLAELES$

520 RETURN

530 FOSITION 21s11

540 FRINT "C.ICLEFTI"S

S50 GOSUE 14000:REM FAUSE

960 PRINT “CRELLI®"FIREM BEEF

970 IF ACCENTS$="NONE" THEN ACCENT$="ONLY
ONE SYLARLE®

280 PRINT ACCENTS

590 RETURN

600 POSITION 21,7

610 PRINT "L ICLEFTI"S

620 GOSUE 14000¢REM FAUSE

630 FRINT "CRELLI®*$!REM BREEF



640 FRINT
656 POSIT
660 FRINT
670 RETUR

680 CLUE=

690 FRINT
ELY AND®
700 FRINT
RD*

710 PRINT
720 GOSUE
730 FRINT
740 RETUR
750 FPRINT
760 CASE=
770 FRINT
CASE" $ ¢ IF
780 FRINT
7920 FRINT

4
800 GOSUE
810 IF XX
820 IF XX
830 GOTO
840 REM D
ETCOOQ
900 DATA
901 DATA
902 DATA
903 DATA
204 DATA
205 DATA
P06 DATA
207 DATA
908 DATA
909 DATA
9210 DATA
999 END
1000 REM
/ SYLABL
1001 REM
TED SYLAE
1010 DATA
THE CENTE

COLOR PREFERENCE

VOWEL $
ION 21,9
CONSONANTS
N
3

*NO MORE CLUES» EUT WATCH CLOS
"YOU WILL GET A FEEK OF THE WO

E "SWORDS: "CUFI"
14000¢REM FAUSE

"CDEL LINEZQ":
N

"YES! THAT IS CORRECT!"
CASE+1

"YOU HAVE NOW SOLVED ®"$CASE:"
CASE>»1 THEN FRINT "S"j

"WOULD YOU LIKE ANOTHER CASE?"

15100¢REM GET ROUTINE
$="N"* THEN END
$="Y" THEN 200
800
ATA TO CHANGE 1 TO ONE OR FIRST

NONE » NONE
ONE yFIRST
TWO » SECOND
THREE y THIRD
FOURsFOURTH
FIVEFIFTH
SIXySIXTH
SEVENy SEVENTH
EIGHTyETIGHTH
NINE s NINTH
TENsTENTH

FART / WORD / SYNONYM / MEANING
ES / ACCENTED SYLABLE / VOKWELS
IF ONLY ONE SYLABLE - SET ACCEN
LE TO ©
ADJECTIVE s CENTRAL »MIDDLE » NEAR

ReZ2s1s2
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1020 DATA VERESFORDyFASS THROUGHCROSS W
ATER &Y WADING»1+0s1
1030 DATA NOUNySCYTHEELADEL.ONG CURVED
ELADE ON LONS HANDLEs1+0+2
6000 FRINT *LCLEARI"#$(REM CLEAR SCREEN
6100 FRINT "CQILRICRICRICRICRICRICRICRIC
RICRICRICRICRICRICRICRICRICRICKRICRICRICR
JERICRICRICRICRICRICRICRICRICRICRICRICRD
LEQ®
6110 PRINT *| WANTED ¢

Il
6120 FRINT *|

I.
6130 FRINT "I ALTAS?

|I
6140 FRINT *|

'l
6150 FRINT "1 SYLABLES?S

|l
61460 FRINT *|

'l
6170 FRINT "1 VOWELS ¢

Il
6180 FRINT "1

II
6190 FRINT "I CONSONANTS ¢

'I
6200 FRINT "1

'l

6210 FRINT "I1ACCENTED SYLAELE?

6230 FRINT *| LAST KNOWN MEANIN
G 2
46240 FRINT *|
|l
6245 FRINT *|
'l
6250 FRINT "LCUFII® $MEANINGS
6255 FRINT |
'I
6260 FPRINT "CZICRICRICRICRICRICRICRICKRAIL
RICRICRICRICRICRICRICRICRICRICRICRICRICR
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ARICRICRICRICRICRICRICRICRICRICRICRICR]
Ccis

6999 RETURN

L4000 REM x  FAUSE SUEBROUTINE

14001 REM FAUSE IS DEFAULT AT 999

14002 REM TO SET YOUR OWN FAUSE

14003 REM SIMFLY DO THIS ON THE CALL
14C04 REM

14005 REM FPAUSE=300 ¢ GOSUE 14020

14006 REM

14007 REM NOTE GOSUE AT 14020 IF YOU
14008 REM SET YOUR OWN FAUSE LENGTH
14009 REM

14010 FAUSE=999

14020 FOR LOOF=1 TO FAUSE

14030 NEXT LOOF

14099 RETURN

15000 REM x INFUT SUEROUTINE

15001 REM XX$% IS STRING TO EE INFUT
15002 REM XX IS THE NUMERIC VALUE OF THE

INFUT

15003 REM MUST DIM XX$(N) - N IS THE L
IMIT YOU WISH ON THE INFUT ETRING LENGTH
15004 REM

15010 FRINT "CRELLI®:

12020 FOKE 764,255:REM CLEAR BUFFER
12030 TRAF 1Z030:REM TRAF ERROR ON INFUT
150640 INFUT XX$:REM INFUT STRING

15020 TRAF 15090:REM TRAF IF NO NUMERIC
AVATIL.AELE IN STRING

15060 XX=VAL (XX%$) {REM NUMERIC

12090 TRAF 34567 {REM SFRING TRAF

15099 RETURN

15100 REM x GET SUBRROUTINE

15101 REM XX4 IS THE CHARACTER INFUT
15102 REM XX IS THE NUMERIC EQUIVALENT O
F INFUT CHARACTER

15103 REM USES FIILLE #4

15104 REM

15110 FRINT "CBELLI"S

15120 FOKE 764y2553IREM CLEAR BUFFER
15130 TRAFP 1S5130:REM TRAF ERROR ON GET
15139 CLOSE #4:!REM MAKE SURE FILE IS CLO
SED BEFORE OFENING IT

215
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15140 OFEN #4+450y"K:"tREM OFEN KEYEOARD
FCR & GET

15150 GET #4,XX!REM GET ASCII VALUE OF K

EY HIT

15155 CLOSE #4:REM CLOSE KEYEOARD FILE
15160 XX$=CHR$(XX)tREM CONVERT TO STRING
CHARACTER OF KEY HIT

15165 REM PRINT XX%3$

19170 TRAF 15190:REM SET TRAF BEFORE NUM

ERIC CONVERSION

18179 XX=0:REM INITIALIZE TO ZERD INCASE
NOT NUMERIC

15180 XX=VAL(XX$)IREM SET XX AS THE DIGI
T HIT - 0 IF NONE

15190 TRAP 34567 tREM SFRING TRAF

15199 RETURN
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SOME USEFUL SUBROUTINES FOR
WORD AND GUESSING GAMES

Here are two programs that demonstrate clementary operations on
strings of letters which are basic to most word games. The first program
shows how to choose a random letter of the alphabet and print it (A$ is a
string variable which is set = the letters of the alphabet, in order; a random
number between 1 and 26 is chosen (line 30), and the character rep-
resented by this number (A$(Y,Y)) is printed. (See explanation on pre-
ceding page.)

The second program shows how to choose a group of letters from
within a string: Line 30 chooses only one letter, beginning (and ending)
with the third character in the string (in this case, the letter “C"'); line 40
prints the whole string, from the Tst to 10th characters.

5 REM GETTING RANDOM LETTER FROM LIST
10 DIM A$(26)

20 A$=“ABCDEFGHIJKLMNOPQRSTUVWXYZ”
30 LET Y=INT(RND(1)#26)+1

40 PRINT A$(Y,Y)

5 REM HOW TO GET A LETTER OR

6 REM A GROUP OF LETTERS OUT OF A$
10 DIM A$(10)

20 A$=“ABCDEFGHI]”

30 PRINT A$(3,3)

40 PRINT A$(1,10)

Big Letters

Here’s a subroutine that lets you display big letters on the screen as
you type them. [t is especially good for young children.
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10
20
30
40
a0
60
70
80
90
100
110
120
130
140
150
160

REM x i BIGLETS ik

REM wx  (C) 1980 by Lemn Lindsaw

REM x This routirne shows how wou
REM %X can cet wour ATARI to disrlawy
REM % bic letters orn the screen

REM X 85 wou ture them. Esreciallw
REM %X cood for very uwoune children
TRAF 160

REM x For different size of

REM % letters use GRAPHICS 1+16
GRAFHICS 2+16

OFEN #1+4y05°K"

GET #1:KEY

FRINT #463CHR$(KEY) $

GOTO 130

TRAF 160:GOTO 130



Part II1

The ATARI Special

THE

ATARI

SPECIAL
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Your ATARI 400 or ATARI 800 Home Computer has a
number of special features that allow you to draw and create
animations, control 128 different color and luminance combina-
tions, and compose music using a range of 256 notes for up to
four voices. Color, sound, and graphics are ATARI specials. In
this section, we’ll show you some of the possibilities of using
and combining these three modes and provide some games that
depend upon color, sound, and movement. After familiarizing
yourself with our games and game programs, you should be able
to modify our games and develop new ones. For additional
information about sound, color, and graphics, consult your
ATARI 400/800 BASIC Reference Manual.
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Graphics
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ATARI BASIC allows you to use three different text modes (numbered
0-2) and any one of six different graphics modes (modes 3-8) for the
ATARI 400 or 800 Home Computer. Each graphics mode, in effect, turns
your TV screen into a graph paper on which you can draw. You’ll notice
there is also a small text window at the bottom of the screen which can be
used to print instructions or input variables. Here is a summary of the text
and graphics modes of the ATARI 400 and ATARI 800 Home Computers.

SCREEN FORMAT

VERT. VERT.
GR. MODE HORIZ. (ROWS) (ROWS)
MODE TYPE (COLUMNS) SPLIT FULL
SCREEN SCREEN
0 TEXT 40 - 24
1 TEXT 20 20 24
2 TEXT 20 10 12
3 GRAPHICS 40 20 24
4 GRAPHICS 80 40 48
5 GRAPHICS 80 40 48
6 GRAPHICS 160 80 96
7 GRAPHICS 160 80 96
8 GRAPHICS 320 160 192

In Part | we introduced graphics commands such asPLOT and DRAW-
TO and illustrated their use as we built up the Tortoise and Hare race. You
may want to review that section before proceeding with the games and
demonstrations in this chapter.

To use GRAPHICS 8, you must have a minimum of 16K of RAM memory in
your ATARI Home Computer.
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SOME SIMPLE PLOTTING GAMES

Here are a few games that can help you become familiar with plotting
points in different graphics modes. The first game simply allows you to
name a point and then the computer plots it for you. This program uses
GRAPHICS 3, but you should rewrite the program and try it with other
graphics modes, as well:

5 REM PICK A POINT AND PLOT IT

10 GRAPHICS 3:COLOR 1

20 PRINT “PICK A POINT AND PLOT IT”
25 PRINT “X=";:INPUT X

30 PRINT “Y=";:INPUT Y

40 PLOT X,Y

50 GOTO 20

Because of the GOTO command at line 50, you can keep on plotting
point after point. Try to draw pictures using this simple program. Start
with a face or a simple figure.

Here's a game that is the opposite of the one above. The computer
picks a point, plots it, and asks you to guess which point it is. The pro-
gram is simple but it takes considerable practice to guess the coordinates
of a point.

10 REM SIMPLE GRAPHICS LEARNING GAME
20 GRAPHICS 3:COLOR 1

30 LET X=INT(RND(1)*39)

40 LET Y=INT(RND(1)*19)

50 PRINT “HERE IS A POINT. GUESS ITS COORDINATES.”
60 PLOT X,Y

70 PRINT “X=";:INPUT W

75 PRINT “Y=";:INPUT Z

80 IF X=W AND Y=Z THEN PRINT “CORRECT”:GOTO 100
90 PRINT “TAKE ANOTHER GUESS”:GOTO 50

100 FOR WAIT=1 TO 200:NEXT WAIT:GOTO 20

Remember when trying this that the GRAPHICS 3 screen is arranged
as shown here:
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Y (0,0)

GRAPHICS

X
(columns 0 to 39) (39, 0)
o
2
o
£
2
(0, 19) (39-19)
2'8“2’53 Text Window

5 REM GUESS WHERE THE POINT IS

10 GRAPHICS 3:COLOR 1

20 LET X=INT(RND(1)*39)

30 LET Y=INT(RND(1)*19)

40 PRINT “GUESS WHERE THIS POINT IS”
S0 PRINT X;”,";Y

60 PRINT “POINT TO WHERE YOU THINK IT IS”
70 FOR M=1 TO 3500:NEXT M

80 PLOT X,Y

90 FOR N=1 TO 2500:NEXT N

100 PRINT “[CLEAR]”

110 GOTO 20

Here’s another program to help you familiarize yourself with the
graphics grid. The computer gives you the X and Y coordinates, and you
have to guess where the point is. After a pause the computer plots the
point so that you can correct yourself.
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Here’s a more sophisticated program for the same game. In this
version, when you think you know where the point will be plotted, press
any key on the keyboard. Press a key also to get the next point. If you
wish to have a clear screen for each point, change line 80 to read:

80 GOTO 10

1 REM A SOPHISTICATED WAY TO, PROGRAM PLOT- A
TING GUESSING GAMES

2 REM OPEN-GET LEARNING, TOO

5 OPEN #1,4,0, “K:”

10 GRAPHICS 3

15COLOR 1

20 X=INT(RND(1)*39)

25 Y=INT(RND(1)*19)

27 2X;")Y

30 ? “GUESS WHERE IT WILL BE”

40 GET #1,Q

50 PLOT XY

60 GET #1,Z

70 ? “[CLEAR]”

80 GOTO 20

A ? is another form of the PRINT command in ATARI BASIC. We use it because
it’s shorter and saves typing.
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RECTCENT or GUESS THE CENTER

One of the best ways to learn more about your ATARI Home Com-
puter is to write games that help you practice learning new concepts about
programming.

This game, written by Len Lindsay, is a great way to practice learning
the coordinate system used in the different ATARI GRAPHICS modes.
The program only uses GRAPHICS 3, but you may wish to modify it so
that you can practice the other graphics modes as well.

In this game, you try to guess the X (column) and Y (row) location of
the center of a rectangle shown on the screen. The program has two modes
of operation—in the first, “hints” or feedback are given after each guess
so that you can narrow down the range of your guess. At the end of a
successful guess, you may elect to turn off the hint or feedback ‘““marks”
by pressing the OPTION key. (The program also allows you to redo a
guess, if you so desire.)

This program helps children (and adults) to learn to estimate a correct
answer, based on a minimal number of clues. This skill is essential to
successful problem solving, especially when orders of magnitude (‘“how
close”) are more important than an exact or correct answer.

Another suggested modification of this game is to give the player
different feedback if it takes fewer guesses to get the correct answer. Thus
you might have different levels for different scores, such as:

1-2 guesses Super Estimator
3-4 guesses Surveyor
5-6 guesses Novice

etc.

10 REM x <<« GUESS THE CENTER >33
20 REM x (C) 1980 Len Lindsau

30 REM x Idea from

40 REM x CALCULATOR/COMFUTERS
S50 DIM XX4(3)

60 GRAFHICS 3

70 REM FOLLOWING WILL EE USED AS COLOR R
EGISTER NUMEERS

80 LINE=1

?0 CENTER=3

100 MARK=2

110 OFF=0

120 HINT=MARK

130 COLUMN=INT(RND(1)%34)+3

140 ROW=INT(RND(1)IX146)+2
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150 GOSUB 640:REM CORNERS

160 COLOR LINE

17¢ FLOT COLUMN-2sROW-2

180 DRAWTO COLUMN+2yROW-2

190 DRAWTO COLUMN+2sROW+2

200 DRAWTO COLUMN-ZyROW+2

210 DRAWTO COLUMN-2ZyROW-2

220 FRINT "CCLEARICRELLICAN YOU GUESS WH
ERE THE CENTER OF *

230 FRINT *"THE RECTANGLE IS?*"

240 FPRINT °"FIRST - WHAT COLUMN (3-36)"3
250 GOSUR 680:REM INFUT ROUTINE

260 COLUMNGUESS=INT(XX+0,05)

270 IF COLUMNGUESS<3 OR COLUMNGUESS:346 T
HEN 220

280 COLOR HINT

290 FLOT COLUMNGUESS» 0

300 PLOT COLUMNGUESS»19

310 FRINT "CCLEARITCBELLINDW WHAT ROW I8

THE CENTER IN®

320 FRINT *(2-17) OR HIT OFTION TO REDO

COLUMN®

330 TRAF 31QIFOKE 764,255 ¢REM SET TRAM A
ND CLEAR BRUFFER

340 IF PEEK(S3279)=3 THEN COLOR OFF{FLOT
COLUMNGUESS » 0 ¢FLOT COLUMNGUESS»192:1G0TO
220

390 IF PEEK(764)=255 THEN 340

360 GOSUB 710:REM INFUT ROUTINE

370 ROWGUESS=INT(XX+0.05)

380 IF ROWGUESS<2 OR ROWGUESS:=17 THEN 31
0

390 COLOR HINT

400 FLOT 0syROWGUESS

410 PLOT 39,ROWGUESS

420 COLOR CENTER

430 PLOT COLUMNGUESSsROWGUESS

440 IF COLUMNGUESS=COLUMN AND ROWGUESS=R
OW THEN 520

450 FRINT "CCLEARICBELLJOOFS — LOOK AT W
HERE YOUR GUESS WAS.®

460 FRINT "COLUMN ®"3COLUMNGUESS: "y ROW *®
tROWGUESS " MISSED THE CENTER®

470 PRINT * HIT STIART TO TRY THE SAME ON
E AGAIN®

227
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480 FRINT "OR FOR A NEW RECTANGLE HIT SE

LECT"$

490 IF PEEK(53279)=6 THEN GOSUR 410:GOTO
150

500 IF PEEK(S3279)=5 THEN GOSUEB 610:GOTO
130

510 GOTO 490

520 RICGHT=RIGHT+1

530 FRINT *CCLEARICEBEILLIYOU GOT IT - THA

T MAKES "3RICHT: " RIGHT®

540 FRINT *HIT START TO TRY ANOTHER®

550 FRINT "HIT OFTION TO TURN HINT MARK

L 4

560 IF HINT=0FF THEN FRINT *ON"

570 IF HINT=MARK THEN PRINT ®QFF"

580 IF PEERK(S3279)=6 THEN GOSUE 610:GOTO
130

590 IF PEEK(E3279)>=3 THEN CGCOSUE 610:G0OSU

B 4630:G0OTO 130

600 GOTO 580

610 GRAFHICS 3

620 RETURN

630 HINT=MARK+0OFF-HINTIREM SWITCH

540 COLCR HINT

650 FLOT Q. QIFLOT 0,19:FLOT 39,0:FLOT 39
»19

660 RETURN

670 END

680 REM INFUT SUBROUTINE WITH EBEEEF

£90 FRINT "CRELLI"?

700 FOKE 764:25%

710 TRAF 710

720 INFUT XX%

730 TRAF 750

740 XX=VAL (XX%)

750 TRAF 34567

760 RETURN
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Not only can you draw pictures using the PLOT and DRAWTO com-
mands, but you can also make your pictures move across the screen,
change form, and generally become ‘““animate.” In fact, most animated
cartoons these days are drawn using computer techniques similar to the
ones we'll show you.

Here is a basic animation program. It moves a dot across your screen.
Try it before going on to more complex animation.

10 REM x w4 ANIMATION 1 =
20 REM x moving dot

30 GRAFHICS 3

40 COLOR 2

50 FOR I=0 TO 39

60 GRAFHICS 3

70 FLOT I,10

80 GOSUE 110

90 NEXT I

100 END

110 FOR W=1 TO 300:NEXT W!RETURN

Note how this program works. The loop beginning at line 50 first
sets the graphics mode, then plots a point, then goes to a pause subroutine,
and then before plotting another point it resets the graphics mode, thus
clearing the screen.

By resetting the graphics mode each time, you erase the last point
plotted. That is what creates the illusion of a point moving across the
screen. If you eliminate line 60 as below, you get a line growing across
the screen, not a point moving:

10 GRAPHICS 3:COLOR 2
50 FOR I=1TO 39

70 PLOT 1,10
80 GOSUB 1000
90 NEXT I

100 END

1000 FOR W=1 TO 500:NEXT W:RETURN

If you want to speed up the point or slow it down, all you have to do
is modify the pause loop on line 1000. For example,

1000 FOR W=1 TO TO:NEXT W:RETURN
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is fast, and

1000 FOR W=1 TO 5000:NEXT W:RETURN

is lethargic.

To make a face move across the screen, some simple modifications of
the first program are all that need be done. Line 50 is modified to allow
ies of the face to be properly repeated in new positions. Lines
70-90 replace line 70 of the previous program to include more than one
dot to be plotted (i.e., the face). Now try this program and see what

the boundar

happens.

10
20
30
40
50
60
70
80
20
100
110
120
130

REM x w4 ANIMATION 20 i
REM x draws moving face
GRAFHICS 3

COLOR 2

FOR I=4 T0O 3%

GRAFHICS 3
FLOT I-2,8!FLOT I+2,8

FLOT X,10

FLOT I-1,12!FLOT I,12¢FLOT I+1,12

GOSUE 130

NEXT I

END

FOR W=1 TO 300 :NEXT WIRETURN

Here’s a dressed-up program that includes a border for the face:

10
20
30
40
S0
60
70
80
?0
100
110
120
130
140

REM X it ANIMATION 3 =i
REM X face with border
FOR I=4 TO 74

GRAFHICS S:COLOR 2

GOSUE 130

FLOT I-2,18:FLOT I+2,18

FLOT I,20

FLOT I-=1,2Z3PLOT 1,22:PLOT I+1,22
GOSUE 120

NEXT I

END

FOR W=1 TO L10INEXT WIRETURN

REM _EORDER

FLOT I-4,15:DRAWTO I+4,1%



150 DRAWTO I+4,26:DRAWTO I-4,26
160 DRAWTD I-4,15
170 RETURN

Here’s a fancier animation that involves a “collision,” using GRAPHICS
5 mode:

10 REM X o ANIMATION 4 =i

20 REM x face collides with square

30 REM X movimng in opposite direction

40 GRAFHICS 5

50 COLOR 2

460 FOR I=4 TO 34

70 GRAFHICS S

80 GOSUE 2Z50:REM DRAW EORDER T0O FACE

90 FLOT I-2,18:FLOT I+2,18

100 FLOT IXI,20

110 FLOT X-1,22:FLOT I,22:FLOT I+1,22
120 GOSUE 300:REM DRAW THE SQUARE FROM T
HE OTHER SIDE

130 GOSUE 230:REM FAUSE

140 NEXT I

150 FOR J=1 TO 23

160 SOUND O0,INTC(RND(L)IXZ256) , INT(RND(1)x%x8
)XZ2,10

170 SETCOLOR 4, INT(RND(LYX16) , INTC(RND (L)
x8)x2

180 COLOR 3:FLOT 36,22:DRAWNTO INT(RND(L)
X80), INT(RND(1)%x40)

190 NEXT J

200 GRAFHICS SIFRINT "THE REAL END"

210 END

220 REM X _FAUSE

230 FOR W=1 TO 10:NEXT WIRETURN

240 REM x _EORDER OF FACE

250 FLOT I-4,15:DRAWTO I+4,19

260 DRAWTO I+4,26:DRAWTO I-4,26

270 DRAWTO I-4,1%

280 RETURN

290 REM x EOX MOVING LEFT

300 FLOT 70-I,18:DRAWTD 76~1,18

310 DRAWTO 76-L,26 DRAWTO 70~1,26

320 DRAWTO 70-I,18

330 RETURN

ANIMATION
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Using these examples you can experiment with your own mini-
cartoons. The BASIC vocabulary used so far has been introduced in Part |
of the book. Now we'll present some more complex examples of what can
be done using some special GRAPHICS features of your ATARI Home
Computer.
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The following programs show ways to display a moving message, us-
ing your ATARI Home Computer’s GRAPHICS 1 or GRAPHICS 2 (large
text) mode.

The first one shows some simple animation, accomplished by con--
tinuous display of the message in pieces (see line 190).

10
20
30
40
50
60
70
80
20
100
110
120
130
140
W
150
160
179
180
19¢0
200
210

2210

REM x << MESSAGE BIILLLBOARD il
REM x (C)Y LEN LINDSAY» 1980
DIM MESSAGES$¢(200)

DIM SF$(200)

GRAFHICS 2

FRINT "ENTER MESSAGE, FLEASE®
INFUT MESSAGE®S

SFé=" .

SP4 (LEN(8F$)+1)=MESSAGES
MESSAGES$=GF$%

MESSAGES (LEN(MESSAGES$)+1)=" *
ML =LEN(MESSAGES)

FOKE 752+ 1

FRINT "LCLEARI"IREM CLEAR TEXT WINDD

SETCOLOR 25050

FOR P=1 TO ML

EL=F+19:XF EL=ML THEN EL=ML
FOSTITION 0,5

FRINT #63MESSAGES (FyEL)D

FOR W=1 TO 99INEXT W

NEXT F

GOTO 140

If you use GRAPHICS 1 or GRAPHICS 2, you must follow the word

PRINT wi

th the symbols “#6;” (followed by a string or text containing

your message). As we explained earlier, “#6" is a name ATARI BASIC
understands which refers to displaying large text on the graphics screen in
these two special modes. Here are two examples:

4000 GRAPHICS 1
5000 PRINT #6;$MESSAGE

or

4000 GRAPHICS 2
5000 PRINT #6; “MY MESSAGE"

233
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(Note that in both of the above examples, there is a split screen; the
top half is for the large text display, and the bottom ‘“window” is for
standard size text. PRINT #6 only refers to the top half of the screen.)

The next program, written by Bill Carris of Atari, is a very simple but
entertaining way to introduce your ATARI computer to a friend. It uses
a combination of some nice color and GRAPHICS 7 effects and then
flashes your name (or your friend’s name) in big letters. It also uses sound
effects!

10 REM X <l GOODNAME =i

20 REM x  Ew Eill Carris, ATARI INC
30 FRINT "[LCLEAR2"

40 DIM A$C?)

S0 PRINT "ENTER NAME - UF T0O 9 CHARACTER
S:II

60 INFUT A%

70 GRAFHICS 7+16

80 COLOR 1

Q0 Z=2:Y=501X=159

100 PLOT X,Y

110 X=X+2x%Z

120 SOUND 0,X,14,8

130 DRAWTO X,Y

140 Z=Z-(2ZXZ)

150 Y=Y+Z

160 DRAWTO X,Y

170 IF Z>0 THEN Z=Z+2

180 Z=Z-3

190 IF Y=70 THEN 110

200 FOR DD=1 TO 100:S0OUND 3,DD,6,10
210 GRAFHICS Z+146iFOSITION 3,8i1FRINT %63
"HELLO, ":A$INEXT DD

220 FOR XYZ=1 T0O Z0INEXT XYZ

230 GOTO 70

Note lines 70 and 210 in Bill’s program. Line 70 reads:
70 GRAPHICS 7+16
and line 210 begins

210 GRAPHICS 2+16:
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By adding 16 to the GRAPHICS modes in this fashion, the “split
screen’’ is eliminated, thus giving a full screen for displaying large text or
graphics designs. For more information on the use of this technique,
refer to your ATARI 400/800 BASIC Reference Manual.
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SOME GEOMETRIC EXPERIMENTS

Introducing DYNAMIC COMPUTER ART

Here are a number of programs that should give you a sense of the
graphic possibilities of your ATARI Home Computer. We'll start with
some squares:

10
20
30
40
S0
60
70
80
90

100
110

REM x < SAURVES el
REM X (C) 1980 by Len Lindsay
REM % curved desian made with lines
GRAFHICS 7+16
FOR X=0 TO 95 STEF S
COLOR 1
FLOT 0,X!{DRAWTO 1.5%xX,9%5
COLOR 2
DRAWTD 143,95-X
COLOR 3
DRAWTD 143-1.5%xX,0

120 COLOR 2
130 DRAWTO 0,X
140 NEXT X

150 GOTO 150

And now for circles and spiders, which is a more complex use of
circular forms:

10
20
30
40
a0
60
70
80
?0

REM X wut, CIRCLES b

REM x (C) 1980 by Len Lindsay
TRAF 210

GRAFHICS 7+16:L.UM=12
CENTERX=RND(1)%160
CENTERY=RND (1) %96
DISTANCE=RND (1) X25+25

FOR SHAFEX=0 TO DISTANCE
LUM=18-LUMISETCOLOR 2,5,LUM

100 SHAFEY=SQR(DISTANCEXDISTANCE-SHAFEXX
SHAFEX)

110 FOR DIF=0.25 TO 0.75 STEF 0.235

120 COLOR DIFx4

130 FLOT CENTERX+SHAFEXXDIF , CENTERY+SHAF
EYXDIF



140 FLOT
EYXDIF

150 FLOT
EYXDIF

160 FLOT
EYXDIF

170 NEXT
180 NEXT
190 GOTO
200 END
210 TRAF

X256

10 REM X
20 REM x
30 REM x
40 TRAF

SOME GEOMETRIC EXPERIMENTS

CENTERX~-SHAFEXXDIF , CENTERY+SHAF
CENTERX+SHAFEXXDIF , CENTERY-SHAF
CENTERX~-SHAFEXXDIF , CENTERY-SHAF
DIF

SHAFEX

S0

210:G0TO 10+FPEEK(1B&)+FEEK(187)

el GPIDERS i
a8 variatiorn on circles
(C) 1980 by Len Lindsay

220

50 GRAFHICS 7+16:L.UM=12

60 CENTERX=RND(1)x%x160

70 CENTERY=RND(1)X9%96

80 DISTANCE=RND(1)XZ25+25

?0 FOR SHAFEX=0 TO DISTANCE

100 LUM=18-LUMISETCOLOR 2Z,35,LUM

110 SHAFEY=DISTANCE-SQR(DISTANCEXDISTANC
E~SHAFEXXSHAFEX)

120 FOR DIF=0.25 TO 0.75 STEF 0.25

130 COLOR DIFx4

140 FLOT
EYXDIF
150 FLOT
EYXDIF
160 FLOT
EYXDIF
170 FLOT
EYXDIF
180 NEXT
190 NEXT
200 GOTO
210 END
220 TRAF

X256

CENTERX+SHAFEXXDIF , CENTERY+SHAF
CENTERX~-SHAFEXXDIF , CENTERY+SHAF
CENTERX+SHAFEXXDIF , CENTERY~SHAF
CENTERX-SHAFEXXDIF , CENTERY-~SHAF
DIF

SHAFEX

60

220:C0TO 10+FEEK(186)+FEEK(187)
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Now for some concentric scintillating diamonds of changing sizes and

colors:

REM X
REM X

10
20
30
40
a0
60
70
80
20

TRAF

LUM=12

GRAFHICS 7+16

220iREM FOR OUT OF RANGE
CENTERX=RND(1)%160
CENTERY=RND(1)X%%6é
DISTANCE=RND (1)%x25+25

FOR SHAFEX=0 TO DISTANCE

e DIAMONDS =i
(C) 1980 by Len Lindsay

100 LUM=18-LUMISETCOLOR 2,5,LUM
110 SHAFEY=DISTANCE-SHAFEX

120 FOR DIF=0

¢25 TO 0.75 STEP 0.25

130 COLOR DIFx4

140 FLOT
EYXDIF
150 FLOT
EYXDIF
160 FLOT
EYXDIF
170 FLOT
EYXDIF
180 NEXT
190 NEXT
200 GOTO
210 END
220 TRAF
X256

CENTERX+SHAFEXXDIF , CENTERY+SHAF
CENTERX-SHAFEXXDIF , CENTERY+SHAF
CENTERX+SHAFEXADIF , CENTERY--SHAF
CENTERX-SHAFEXXDIF , CENTERY-SHAF
DIF

SHAFEX

60

220:GOTO 10+FEEK(186)+FEEK(187)

In this program you'll be seeing in triplicate. Don’t worry, it's not

your eyes.

10
20
30
40
S50
60
70
80
%0

REM X AL
REM X
DIM X(3),Y(3)
GRAFHICS 7+16

FOR R=0 TO 3
XC(R)=INT(RND(L)X1460)
Y(R)=INT(RND(1)X94)
NEXT R

FOR R=0 TO 3

.,
oy

LINES =i
by Len Lindsay

100 X=INT(RND(1)%1460):Y=INT(RND(1)X%X96)
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110 COLOR R

120 SETCOLOR Z,RND(1)x%256,4iREM THIS
COMMAND CHANGES THE LINE COLORS

130 FLOT X(R),Y(R)

140 DRAWTO X,Y

150 COLOR 0:FLOT X(R),Y(R)

160 NEXT R

170 GOTO 90

And for a little flash to the previous program, try this:

5 REM LINES2 (RANDOM LINES WITH CHANGING COLORS,
GIVING FLASHING EFFECTS)

6 REM BY LEN LINDSAY

10 DIM X(3),Y(3)

20 GRAPHICS 7+16

100 FOR R=0 TO 3

110 X(R)=INT(RND(1)*160)

120 Y(R)=INT(RND(1)*96)

130 NEXT R

200 FOR R=0TO 3

210 X=INT(RND(1)*160):Y=INT(RND(1)*96)
220 COLOR R

225 SETCOLOR 2,RND(1)*¥256,4:REM THIS COMMAND

CHANGES THE LINE COLORS

230 PLOT X(R),Y(R)

240 DRAWTO X,Y

245 COLOR 0:PLOT X(R),Y(R)
250 NEXT R

300 GOTO 200

Finally, here is one more graphic design which you may enjoy.

10
20
30
40
S0
60
70
80
90

REM X wia SFHERES »i

REM x (C) 1980 by Len Lindsay
TRAF 210

GRAFHICS 7+16:LUM=12
CENTERX=RND(1)%140
CENTERY=RND(1)%X94
DISTANCE=RND(1)X25+25

FOR SHAFEX=0 TO DISTANCE
LUM=18~-LUMISETCOLOR 2,5,LUM

100 SHAFEY=SQR(DISTANCEXDISTANCE-SHAFEXX
SHAFEX)
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110
120
130
IF
140
IF
150
IF
1460
IF
170
180
190
200
210
X256

FOR DIF=0.29 TO 0.75 STEF 0.25
COLOR DIFx4

FLOT
FLOT
FLOT
FLOT
NEXT
NEXT
GOTO

END
TRAF

CENTERX+SHAFEX, CENTERY+SHAFEYXD
CENTERX-SHAFEX ; CENTERY+SHAFEYXD
CENTERX+SHAFEX, CENTERY-SHAFEY XD
CENTERX-SHAFEX, CENTERY-~SHAFEYXD
DIF

SHAFEX

a0

210:GOTO 10+FEEK(186)+FEEK(187)
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STRAIGHT LINES OR THERE’S MORE IN
MATHEMATICS THAN MEETS THE EYES

The next program is a popular graphics demonstration program at
ATARI. Written by programmers at ATARI shortly after the ATARI
Home Computers were first introduced, this program shows what you can
do using only straight lines! Who says mathematics has to be dull? Look
especially carefully at the last segment, where color and motion tricks fool
the eye! (Note: This program requires an ATARI 400 or ATARI 800
Home Computer with a minimum of 16K of RAM.)

10
20
30
40
a0
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280

REM X el PRETTY il
REM X Graphics demonstrations
REM % by ATARI Software Engirneers

GOSUE 1000
C=03Q=13SETCOLOR 1,5,5
DEG
XI=80:YI=50

GRAFHICS 7+16

FLOT XI,YIX

FOR I=1 TO 1000 STEF S
QA=0Q+1

IF Q*3.5 THEN Q=1
COLOR Q

R=I/10

T=1

X=RxCOS(T)

Y=RXSEIN(T)

IF Y+YI<0 THEN 240
FLOT X+XX,Y+YL
X=(T+C)/16XCOS(I+C+20)
Y=(I+C)/16XSIN(I+C+P0)
DRAWTO X+XI,Y+YI

NEXT I

SETCOLOR 2,8,2
SETCOLOR 1,8,5
SETCOLOR 0,8,8

GOSUE 370

SETCOLOR 0,8,2

PRETTY, copyright © 1981, Atari, Inc. This program is one of several in a collection
from the Graphics/Sound Demonstration disk (APX-20028), available from the Atari
Program Exchange, P.O. Box 427, Sunnyvale, Ca. 94086. (Interesting information on
color and sound effects is also provided in the manual for this disk.) This program is
reprinted here with permission of Atari, Inc.
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290

300

310

320

330

340

350

360

370

380

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
3000

SETCOLOR 2,8,95
SETCOLOR 1,8,8
GOSUE 370
SETCOLOR 1,8,2
SETCOLOR 0,8,%
SETCOLOR 2,8,8
GOSUE 370

GOTO 240

FOR K=1 TO 13INEXT K

RETURN

REM AL.‘S DEMO

DEG
GRAFHICS 8+16
COLOR 1

SETCOLOR 2,0,0

FOR I=1 TO 360 STEF 3

X=319%IL/360
Y=80+80XEIN(L)

IF T=270 THEN 1100

FLOT 0,0
DRAWTO X,Y

IF I«=90 THEN 1130

DRAWT(O 319,159

NEXT I
GOSUE 4000

REM DELDOM

DEG
A=TINT(1.9%160)
GRAFHICS 8+16

SETCOLOR 2,0,0
FOR I=0 TO 160

E=INT(X/2)
COLOR 1

FLOT 0,E
DRAWTO I,160
FLOT A,E

DRAWTD A-I,160

FLOT 0,160-E
DRAWTO I,0
FLOT A, 160~E
DRAWTO A~I,0
NEXT I

GOSUE 6000

STEF 3

REM RANDOM. _EOXES




3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
G000
S010
9020
5030
a040
G050
a060
G070

STRAIGHT LINES OR THERE'S MORE IN MATHEMATICS THAN MEETS THE EYES

GRAFHICS 7+16

FOR I=1 TO 32
X1=INTC(RNDC(0)X160)
Y1=INT(RNDC(D)%96)
X2=INT(RND(0)x1460)
Y2=INT(RNDC(Q0)X96)

IF X1=X2 0OR Y1=YZ THEN 3030
COLOR INTC(RNDC0)x3+1)
FLOT X1,Y1

DRAWTO X1,YZ2

DRAWTO X2,YZ2

DRAWTO X2Z,Y1

DRAWTO X1,Y1

NEXT I
GOSUE 6000
REM COLLAFSING EOXES

TRAF 4170%J=0

GRAFHICS 7+16
X1=INT(RNDC0)xX80)
Y1=INTC(RND(0)X48)
XZ2=X1+INT(RNDC(0)X80)
YZ2=Y1+INT(RND(0)%X48)

IF X1=XZ 0OR Y1=Y2 THEN 3030
COLOR INTC(RNDCO)%3+1)

FLOT X1,Yl

DRAWTO X1,Y2

DRAWTO X2,YZ

DRAWTO X2,Y1

DRAWTO X1,Y1
X1=X1+21Y1=Y1+2
X2=X2-1:Y2=Y2~-1

GOTO 4080

J=J+H1ETRAF 4170

GOSUE 4000

IF J<4 THEN 4020

TRAF 40000

RE M MOLRE
MX=320:MY=1922 I MODE=8
MX=MX~1 ¢ MY=MY-1

GRAFHICS MODE+16

IF MODE=8 THEN SETCOLOR 2,0,0
FOR Y=MY TO 0 STEF -1

IF FPEEK(764)«3x255 THEN RETURN
Q=Y :GOSUE 5300
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5080 FLOT 0,Y

9090 DRAWTO MX/2,MY

G100 NEXT Y

3110 FOR X=0 TO MX

9120 IF FEEK(764)<x255 THEN RETURN
9130 Q=X:GCOSUE 5300

9140 FLOT X,0

9150 DRAWTO MX/2,MY

9160 NEXT X

5170 FOR Y=0 TO MY

G180 IF FEEK(764)<:255 THEN RETURN
9190 Q=YIGOSUE 5300

59200 FLOT MX,Y

5210 DRAWTO MX/Z+1,MY

G220 NEXT Y

G230 RETURN

95240 FOR X=MX TO 0 STEF -1
9250 Q=X:GOSUE 5300

G260 FLOT X,MY

G270 DRAWTO MX/2,MY/2

G280 NEXT X

G290 RETURN

5300 IF Q=125 THEN Q=13
9310 IF A=1355 THEN Q=11
9320 COLOR Q

5330 RETURN

5340 END

6000 FOR K=1 TO 500

6010 NEXT KIRETURN

f_\, _ This program is reproduced by permission of the Home Computer Division,
" Atari, Inc.
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The next program is an example of the excellent graphics capabilities
of your ATARI Home Computer when it uses its highest graphics resolu-
tion capabilities (GRAPHICS 8). Written by Tandy Trower, this program
draws a picture of an ATARI 400! (This program also requires a minimum
of 16K RAM.)

10 REM x <<+ ATARIL 400 DRAWING =i

20 REM X by Tandy Trower (ATARI)

30 DIM Y$(1)

40 FRINT "LCLEARIWOULD YOU EELIEVE THAT
THE ATARI "i{FRINT "COMFUTER CAN DRAW ITS
OWN"$? "ATARI 400 FORTRAIT":

S0 INFUT Y%

60 IF Y$="N" THEN FRINT (FRINT "WELL, YO
U’RE IN FOR A SURFRISE..."

70 IF Y4$<:="N" THEN FRINT (FRINT "WATCH A
N ARTISTIC GENIUS AT WORK..."

80 FOR WAIT=1 TO 1400 :NEXT WAILT

90 DIM A$C10)

100 GRAFHICS 8

110 SETCOLOR 4,12,4

120 FOKE 7352,1

130 SETCOLOR Z2,0,14:SETCOLOR 1,0,2

140 DL=FEEK(S540)+FEEK(S561)X%X256

150 DI=FEEK(DL+4)+FEEK(DL+S5)X256

160 FX=161FY=43

170 A$="ATAR 400"

180 FOR U=1 TO LEN(A$):IDZ=37344+( (ASC(A%
(U, U))=-32)%8) tD3=D1+FYX40+FX+U~1¢FOR Z=0
TO 73iFOKE D3+Z%40,FEEK(DZ+Z)

190 NEXT ZINEXT U

200 COLOR 3:iFLOT 162Z,44:DRAWTO 162,49:FL
OT 163,44:DRAUNTO 163,49

210 COLOR 1

220 FOR I=1 TO 7:FPLOT 117,42+1:DRAWTO 12
S9s42+TINEXT X

230 COLOR Z:IiFLOT 118,48:DRAWTO 121,45:DR
AWTO 124,48

240 FLOT 1Z1,44:DRAWTO 121,48

250 COLOR 1:FLOT 112,40:DRAWTO 195,40:DR
AWTO 195,53 IDRAWTO 112,53 iDRAKNTO 112,40
260 REM LARGE EOX

245
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270 FLOT 86,17 iDRAWTO 112,17iFLOT 200,17
tDRAWTO 226,17

280 DRAWTO 250,76 iDRARNTO 62,76 iDRANTO 86
+17

290 FLOT 79,38IDRAKTO 108,38:FLOT 204,38
tDRAWTO 233,38

300 FLOT 86,17iDRAWTO 79,38IDRANTO 62,76
310 FLOT 226,17 iDRAWTO 233,38!DRAWTO 250
s 76

320 FLOT 110,27 iDRAWTO 201,27

330 DRAWTD 204,39 :DRAWTO 204,468

340 DRAWTO 171,68iDRAWTO 171,62:DRANTO 1
39, 62IDRAWTO 139,468

350 DRAWTO 107,68IDRAWNTO 107,39iDRAKNTD 1
10,27

360 FLOT 139,68IDRAWTO 139,72:1DRAWTO 171
» 72IDRARTO 171,68

370 Y=63IFOR I=0 TO 9 STEF Z:IFLOT 140,Y+
TIDRAWTO 170, Y+IINEXT I

380 X=112:FOR I=1 TO 90 STEF 3:!FLOT X+I,
17 iDRARTO X+I,23INEXT I

390 FLOT 81,27 i1DRAWNTO $6,27

400 DRAWTOD 28,122

410 DRAWTO 44,122 1DRAWNTO 46, 125IDRANTO
b6, LZGIDRAWTD 268,122

420 DRAWTO 284,122

430 DRAWTD 256,27 iDRAWTO 231,27

440 FLOT 28,122:DRAWTD 27,129

450 DRAWTD 82,129 IDRAWTO 89,142 :DRAWTO
21,142IDRAWTDO 228,129

460 DRAWTD 2835, 129:DRAWTO 284,122

470 FLOT 27,129:DRAWT0O 28,135

480 DRAWTD 82, 135:DRAWTO 87,144:DRANTO Z
23, 144:DRAWTD 228,135

490 DRAWTO 283, 135IDRAWTO 284,130

900 FLOT 85,132:DRAWTO 225,132

910 FLOT S3,80:DRAWNTO 259,80

920 DRAWTOD 268,122

930 FLOT 53,80:DRAWTO 44,122

940 FLOT 236,83:DRAWNTO 244,122

900 FLOT 57,83(DRAWNTD 236,83

960 FLOT 56,83:F0SITION 47,122:F0KE 765,
1¢XTO 18,%6,0,0,"83"

970 FLOT 53,133IDRAWTD 57,142

r

)

P
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380 DRAWTO 85,142

990 FLOT 2Z59,135IDRAWTO 255,142 iDRANTO 2
2933425

600 FOKE 765,1:FLOT 84,132!FOSITION 88,1
41iXI0 18,%6,0,0,"83"

610 REM SELECT/0OFTION ETC.

620 FLOT 240,83:!DRAWNTO 248,122

630 FLOT 239,82:FLOT 247,123

640 FLOT 244,83:DRAWTO 252,122

650 FLOT 256,83iDRAWTO 264,122

660 FLOT 245,83iDRANTD 256,83

670 FLOT 246,89:DRAWTD 257,89

680 FLOT 246,91 :DRAWTO 258,91

690 FLOT 247,92iDRAWNTO 258,92

700 FLOT 248,97 iDRAWTD 259,97

710 FLOT 250,107 iDRANTO 261,107

720
730
740
750
760
770
780
720
800
810
820
830
840
850
860
870
880
890
200
210
920
?30
?40
250
260
970
980
?%0

FLOT
FLOT
FLOT
FLOT
FLOT
FLET
FLOT
FLET
FLOT

250, 108:DRAWTO
251,114:DRANTO
252,116 DRANTOD
252,117 iDRAWTO
253,1221DRANTO
252,100 :DRAWTO
251,101 DRANTOD
251, 102:DRANTOD
252,103 :DRANTO

COLOR 4

FLOT

253,101 DRANTO

261,108
263,114
263,116
263,117
264,122
235,100
256,101
257,102

256,103

234,101

X=39:1Y=86INK=15:L=61GOSUE 1040

NC=9

X=711Y=86INK=131L=1:GOSUE 1070
X=751Y=93 INK=12:L=6GOSUE 1040
X=1831Y=93 INK=2:1L=1
X=771Y¥=100:NK=131L=6GOSUE 1040
X=1831Y=100INK=4L=1:GOSUE 1070
X=831Y=107 iNK=11:L=6!GOSUE 1040
X=167tY=107 INK=3!L=1:GOSUE 1070

X=89:1Y¥Y=114:NK=12:L=106¢{GOSUE

tGOSUE 1070

1040

X=371Y=93INK=1:L=10:GOSUE 1040
NC=131iX=571Y=93INK=1:L=1:GOSUE
X=2211Y=93¢NK=1:L=12{GOSUE 1040

*

XX X X

W oHHH

g

08 0

*
+
¢
*
*

L=1{FL=1:GOSUE
Y=107 iNK=13!L=1
L=1INC=19:G0SU

92:Y=100¢NK=1:L=10:GOSUE 1040

1070
6:GOSUE 1040
E 1070
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1000 X=2173Y=107 ¢NK=13L=10$GOSUE 1040%X=
2173L=1$NC=133GOSUE 1070

1010 ? "  [QICRICRICRICRICRICRICRICRICK
JCRICRICRICRICRICRICRICRICRICRICRICRICK]
CRICRICRICRICRICRICEDS? | _ATARL FE
RSONAL COMFUTERS |

1020 ? " [ZICRICRICRICRICRICRICRICRICK
ACRICKRICRICRICRICKRICRICRICRICRICRICRICK
CRICRICRICRICRICRICCI S

1030 GOTO 1030

1040 FOR I=1 TO NKIFLOT X,Y$:DRAWTO X+L,Y
SDRAWTO X+L+1,Y+1DRAWTO X+L+1,Y+43DRAWT
0 X+l Y+S5IDRANTO X, Y+5

1050 DRAWTO X-1,Y+4:DRANTO X-1,Y+1$DRAWT
0 X,YtX=X+12¢NEXT I

1060 RETURN

1070 FOR I=1 TO NK

1080 FOR K=1 T0O NC:COLOR KSFLOT X,Y+1:DR
AWTO X+L,Y+1tFLOT X,Y+2iDRAWTO X+L,Y+2¢
F Fl=1 THEN 1100

1090 GOTO 1110

1100 FLOT X,Y+3:DRAWTO X+L,Y+3:FLOT X,Y+
4IDRANTO X+L,Y+4

1110 X=X+1INEXT KiX=X+3!NEXT I:COLOR 4:R
ETURN
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TEXT AND CHARACTER GRAPHICS

The last two programs in this chapter show how you can do graphics
and animation without even using the special GRAPHICS modes on your
ATARI Home Computer. Both of these programs use GRAPHICS 0, which
is the standard text mode you use to write ATARI BASIC programs.

The first program shows how you can get interesting wave effects
using the letters of a word. Try using your name or a word that may evoke
motion or rhythm. Experiment and expand your imagination!

10 REM x wnt SINEWAVE SCREEN #ii
20 REM x (C) 1980 LEN LINDSAY
30 DIM XX$<(10)

40 FOKE 752,1

90 FRINT "[CCLEARITYFE IN A WORD - UF TO
10 CHARACTERS"

60 GOSUE 180

70 L=6

80 FOR Z=0 TO 99 STEF 0.3

20 X=20~-LEN(XX$)/2+(13%SIN(Z))
100 FOR LOOF=1 TO X

110 FRINT " "3}

120 NEXT LOOF

130 FRINT XX$

140 L=L+0.12XF L=19 THEN L:=6

150 SETCOLOR 1,0,L

160 NEXT Z

170 RUN

180 PRINT "CBELLICERELLI"}

190 FOKE 764,255

200 TRAF 200

210 INFUT XX$

220 TRAF 240

230 XX=VAL(XX$)

240 TRAF 34567

250 RETURN

The second program, written by Tandy Trower, uses special character
graphics symbols (using [CTRL| with letters on the keyboard), sound
effects (be sure to turn up the volume on your TV speaker so you can hear
this), and clever animation to create what might be called a ‘“dynamic
dictionary definition,” i.e., a definition that really does what it says! Be
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250 GRAPHICS

sure to copy this program carefully, remembering that bracketed letters
mean to hold down [CTRL] with the letter, and underlined letters require
first pressing the ATARI symbol key, etc. _/B

10 REM x <4 HELICOFTER 3>

20 REM x Demo of animation & graphics

30 REM %X with basic (no GR. commands)

40 REM %X by Tandy Trower (1980)

30 GRAFHICS 0:SETCOLOR 2,9,12:SETCOLOR 1
+y0,0:S5ETCOLOR 4,0,6

60 =50

70 DIM A$C(20),EB$(20),C6(20),D%C(20),E$(20
)

80 FOKE 792,;1:FRINT "LCLEARI"

0 X=1381Y=19

100 FOSITION 2,2:FRINT "HELICOFTER: an &
ircraft whose support"iFRINT " in the ai
r is derived from the "

110 FRINT " reaction of a3 stream of air

driven" IFRINT " downward by one or more

lifting "

120 FRINT " rotors turming about substan
tially" iFRINT " vertical axes."

130 A$=" [RICRICRICRICRICRICSICRICRICRIC

RICRICRIM

140 E$=" CFICMICMI_CJIONIONIONICNILCF]
150 Ce=" £V LCA LIICMIEMILMICHICEIY
160 D$=" CEICMICMICMILY

170 E$=" CMICMICMICMICMIEMOY

180 FOSITION X,YIFRINT A$IFOSITION X,Y+1
SFRINT E$IFOSITION X, Y+2IFRINT C$I:FOSITI
ON X, Y+3iFRINT D%

190 FOSITION X,Y+4:!FRINT E$}

200 FOR T=0 TO 1000$NEXT T

210 FOR T=0 TO 300INEXT T

220 R=20:8=2401M=1

230 FOR I=0 TO RIGOSUE 410:A$=" LS
! "IFOSITION X,Y:? A%

240 FOR D=0 TO S-(IX12)INEXT D

250 SOUND 1,220,6,M

260 A%=" [RICRICRICRICRICRIACRICRICRICR]
CRICRIMIFOSITION X,:Y37? A$IGOSUE 410 M=M+
0. 1INEXT I



TEXT AND CHARACTER GRAPHICS 251

270 R=70:COSUE 350

280 R=0

290 FOR K=0 TO 23

300 FOSITION Z2,0:FRINT "CDEL LINEI"}Y=Y-
1IFOR E=0 TO 4INEXT EIGOSUE 350

310 IF K=10 OR K=18 THEN R=40:GOT0O 330
320 R=0

330 NEXT K

340 GOTO 400

350 IF Y<0 THEN GOSUE 410:RETURN

360 FOR I=0 TO R:GOSUE 410:A%=" LS
1 "IFOSITION X,Y!7? A%

370 SOUND 1,220,646

380 A%$=" [RICRICRICRICRICRI+CRICRICRICRI]
CRICRI"IFOSITION X,Y:? A$IGOSUE 410

390 NEXT ItRETURN

400 SOUND 1,0,0,0:F0OR E=0 TO S00INEXT E?
GOTO 90

410 SOUND 0,10,0,14:S0UND 0,0,0,0iRETURN

A_ In line 300, [DEL LINE] means: Press [ESC] and then press [SHIFT] [DEL]
L at the same time.
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254  SOUND AND MUSIC

The ATARI BASIC SOUND command has four variables: SOUND X,
Y, Z, W. The X variable allows you to select one of four voices. X ranges
from O to 3, and each voice requires a separate SOUND statement.

The Y variable allows you to control 255 different pitches. It ranges
from 1 to 255 and the higher the value of the variable, the lower the
pitch of the sound produced. Middle C has a value of 121. Here’s a chart
of the pitch value of the ordinary 12-tone scale:

Table of Pitch Values for the Musical Scale

HIGH C 29

NOTES B 31
A#-Bb 33
A 35
G#-Ab 37
G 40
F#-Gb 42
F 45
E 47
D#-ED 50
D 53
C#-Db 57
C 60
B 64
A#-BD 68
A 72
G#-Ab 76
G 81
F#-Gb 85
F 91
E 96
D#-EDP 102
D 108
C#-Db 114

MIDDLE C ¢ 121
B 128
A#-BP 136
A 144
G#-AD 153
g 162
F#-Gb 173

F 182
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LOWNOTES E 193
D#-Eb 204
D 217
C#-Db 230
C 243

The Z variable controls distortion and allows you to create sound
effects, as some of the programs in this chapter will illustrate. Z can range
from 0 to 14. Ten (10) will give you a pure tone, which you should use
when composing music or other distortion-free sound programs. Even
numbers are the only ones used for distortion control. Experiment with
them and you can develop special effects, game accompaniments, and
sound tracks to accompany your animations.

The fourth variable, W, is the volume control, and it ranges from a
barely audible 1 to a loud 15. Eight (8) is considered a sensible medium
setting for most sound programs. To turn the sound register off entirely,
do SOUND X,0,0,0.

Here’s a summary of the ranges of the four SOUND variables:

Voice Pitch Distortion Volume
SOUND X, Y, Z W
0-3 1-255 0-14 1-15

(even nos.)| (O for rest
only) or off)

Now let’s play. The first few simple programs will experiment with
pitch, the second variable.



256

SOUND AND MUSIC

PITCH

Here are some random sounds that will give you a sense of the range
of your ATARI Home Computer.

5 REM RANDOM SOUND
10 SOUND 0, RND(1)*255, 10, 12
20 FOR X=1 TO 200:NEXT X

30 GOTO 10

A more complex program follows that will illustrate the sound effects
that can be produced by your ATARI. This program will cycle through the
different sounds which your ATARI will produce using the SOUND com-
mand. It is important to remember that many more different tone
qualities may be created by playing with the duration and volume, as well
as by combining up to all four voices together—each with its own unique
sound.

NOTE: Remember that in the ATARI SOUND command, the higher
the number used for Pitch, the lower the actual frequency of the sound
produced. These “pitches” range from 255 (lowest) to 1 (highest), with 0
being used to turn off a particular sound register.

10 REM <<+ ATARI SOUND TEST oo

20 REM X Set speed manually

30 REM X by Ted Kahrh, 1980

40 TONE=0

90 FRINT "CCLEARI"!FOSITION 14,0:% “"ATAR

I SOUNDS" e AR AL .

60 7 :? "THIS FROGRAM RUNS THROUGH SOME

OF THE"$? "SOUNDS WHICH YOUR ATARI CAN M

AKE . "

70 7?7 "THE FROGRAM WILL LET YOU CHOOSE A

"7 "FAUSE, S0 THAT YOU CAN HEAR THE RAN

GE"

80 7 "OF SOUNDS SLOWLY OR QUICKLY."t? 7
£7? IPAUSE=2000:GOSUE 280

90 GOSUE 240

100 FOSITION 2,12

110 PRINT "FITCH","TONE"

120 FOKE 752,1{REM TURN CURSOR OFF

130 FOR FITCH=23% TO 0 STEF -1

140 FOSITION Z,14:FRINT FITCH," "

150 FOSITION 12,143FRINT TONE

160 SOUND 0,FITCH, TONE,S8




170
180
190
200
210
220
230
240
SET

250

PITCH

GOSUE 280

NEXT FITCH

GOSUE 280

SOUND 0,0,0,0:FOKE 7352,0
TONE=TONE+2{IF TONE<=16é6 THEN 90

FOKE 752,0¢REM CURSOR EACK ON

END

FRINT "CCLEARI"IFOSITION 2,8!FRINT "
FAUSE EETWEEN 0-1000"

FRINT "(0=NO FAUSE, 1000=LONG FAUSE)

"3 LINFUT FAUSE

260

FAUSE=INT(FAUSE) {IF FAUSE«0 OR FAUSE

=»1000 THEN 240

270
280
290
300

RETURN

REM FAUSE EETWEEN NOTES & TONES
FOR WAIT=0 TO FAUSEINEXT WAIT
RETURN

Now for a few dressed-up versions of the first sound program with
some visual effects added.
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THE DANCING DOT

5 REM RANDOM SOUND

6 REM WITH DOT JUMPING AROUND THE SCREEN
10 SOUND 0,RND(1)#255, 10, 12

20 FOR X=1 TO 200:NEXT X

25 GRAPHICS 7:COLOR 1

26 PLOT RND(1)*158,RND(1)*78

30 GOTO 10

NERVOUS LINES

5 REM RANDOM SOUND

6 REM WITH LINES ALL AROUND
10 SOUND 0,RND(1)*255, 10, 12

20 FOR X=1TO 200:NEXT X

25 GRAPHICS 7:COLOR 1

26 PLOT RND(1)*158, RND(1)*78

27 DRAWTO RND(1)*155,RND(1)*78
30 GOTO 10

Note: Try changing line 25 to be line 8. How does this change the effect?

A RANDOM LINE/SOUND PATTERN

(Notice that by changing around the loop the lines now remain on
the screen.)

5 REM RANDOM SOUND

6 REM WITH LINES ALL AROUND

7 REM SPEEDED UP

8 REM BY CHANGING AROUND THE LOOP
9 REM THE LINES STAY ON THE SCREEN
10 GRAPHICS 7:COLOR 1

20 FOR X=1TO 20:NEXT X

25 SOUND 0,RND(1)*255, 10, 12

26 PLOT RND(1)*158, RND(1)*78

27 DRAWTO RND(1)*155,RND(1)*78

30 GOTO 25



A SIREN OR WHISTLE

Some simple effects:

10
20
30
40
S0
60
70

REM X =t SOUND 10 Gl
FOR I=2535 TO 1 STEF -4
SOUND 0,T1,10,10

GOSUE 70

NEXT I

END

FOR W=1 TO 100INEXT WIRETURN

A ROCKET LIFT-OFF

10
20
30
40
%0
60
70
80

AN
sl%\ %

REM x << SOUND PROGRAM 2 il
REM X ROCKET LIFT OFF

FOR I=25% TO 1 STEF -4

SOUND 0,I,8,10

GOSUE 80

NEXT I

END

FOR W=1 TO S0INEXT WIRETURN

A ROCKET LIFT-OFF
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AN EXPLOSION

The reverse of lift-off:

10
20
30
40
G0
60

70
80

REM x wo SOUND 3 =i

REM X explosion (reverse rocket)
FOR I=1 TO 255 STEF 4

SOUND 0,1I,8,10

GOSUE 80

NEXT I

END

FOR W=1 TO SINEXT WIRETURN

Now for an explosion followed by a simple melody:

10
20
30
40
50
60
70
80
?0
100
110
120
130
140

REM x w4 SGOUND 4 =i
REM %X explosion and melody
WALT=50

FOR T=1 T0O 20
SOUND 0, INTC(RNDC(L)%X2%56),10,10
GOSUE 140¢NEXT T
SOUND 0,0,0,0

WALT=3

FOR I=1 TO 29%5 STEF 4

SOUND 0,X,8,10

GOSUE 140

NEXT I

END

FOR W=1 TO WAITINEXT WIRETURN



THE Al

10
20
30
40
a0
60
70
80

THE AIRPORT

RPORT

REM x i AIRFORT i

REM X Origimal by Eill Carris
REM X Modified by Ted HKahn
REM X and Len Lindsay

DIM TEXT$(40)

GRAFHICS 2+16

SETCOLOR 0,8,RND(1)XZ256

FOSITION 0,63 TEXT$="THE AIRFORT AT NI

GHT"

?0

100
110
120
130
140
150
160
170
180
190
200
210

220

FOR LOOF=1 TO LEN(TEXT$)
FRINT #63TEXT$ (L.OOF,LOOF) }
FOR FAUSE=1 TO 10INEXT FAUSE
NEXT L.OOF
FOR X=227 TO 1 STEF -1
SOUND 0,X,8,12
FOR FAUSE=1 TO 16INEXT FAUSE
NEXT X
FOR X=1 TO 200
SOUND 0,X,8,12
NEXT X
FOR FAUSE=1 TO 100:NEXT FAUSE
SOUND 0,0,0,0
RUN
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VOICE, DISTORTION, AND VOLUME
Here’s a simple tune in four voices:

5 REM A SIMPLE QUARTET
10 FOR X=1 TO 50

20 SOUND 0, X, 10, 8

30 SOUND 1, X+2, 10, 8

40 SOUND 2, 100-X, 10, 8
50 SOUND 3, 2*X, 10, 8

60 FOR W=1 TO 50:NEXT W
70 NEXT X

Here’s the tune dressed up with some jumping dots, followed by a
simple program that illustrates how middle C is distorted by changing the
Z variable.

5 REM A SIMPLE QUARTET
10 FOR X=1 TO 50

15 GRAPHICS 3:COLOR 1

16 PLOT RND(1)*5,RND(1)*5

17 PLOT RND(1)*5+2,RND(1)*5+2
18 PLOT RND(1)*30,RND(1)*19
19 PLOT RND(1)*25,RND(1)*19
20 SOUND 0, X, 10, 8

30 SOUND 1, X+2, 10, 8

40 SOUND 2, 100-X, 10, 8

50 SOUND 3, 2*X, 10, 8

60 FOR W=1 TO 50:NEXT W

70 NEXT X



VOICE, DISTORTION, AND VOLUME

10 REM EXPERIMENT WITH DISTORTION
20 FOR X=0 TO 14 STEP 2

30 SOUND 0, 121, X, 8

40 FOR Y=1 TO 1000:NEXT Y

50 NEXT X

This program illustrates the changes in volume that are possible. It
also uses middle C:

10 REM CHANGES IN VOLUME
20 FOR W=1TO 15

30 SOUND 0, 121, 10, W

40 FOR M=1 TO 200:NEXT M
50 NEXT W

You can write programs of your own by building on these few simple
examples and what you know of graphics. Here are some other sound
experiments:

Turn your ATARI Home Computer into A Musical Keyboard using
this program:

10
20
30
40
50
60
70
80
90

100
110
120
130
140

REM
REM
REM
REM
REM
REM
REM

¥ KEYEOARD ORGAN 50K MK KK KX
X SIMULATED TOY ORGAN SOUNDSx
X (TO GET LOWER TONES, FRESSX
X
X
X

CCAFS-LOWR] OR THE ATARI x
"INVERSE VIDEO" KEY) X
(CY TED M. KAHN, 1980 X
KK 3K 3K 3K K KKK K 3K K K K K 3K 3K 3K 3K K K 3K 3K 3K K 3K 3K KK

OFEN #1,4,0,"K"

FRINT "LCLEARIFRESS ANY KEY ON THE KE
YEOARD TO GET"IFRINT "A NEW TONE."

GET #1,N

FOR I=1 TO 16 STEF 0.5

SOUND 1,N,10,I

NEXT I

GOTO 100

Now you can make it sound like A Toy Piano.

10
20
30
40

a0

REM
REM
REM
REM
REM

¥  KEYEOARD FIAND KK KKK KK
x SIMULATED FIANO SOUNDS X
X (JUST FRESS ANY KEY) X
X
X

(C) TED M. KAHN, 1980 X
0 2K K K K K K 2K K K 2K 3K 0K 3K 3K 3K 3K 0K 3K KK 3K KK K K
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60 OFEN #1,4,0,"K"

70 FRINT "LCLEARIFRESS ANY KEY ON THE KE
YEOARD TO GET"!FRINT "TOY FIANO SOUNDS."
80 GET #1,N

90 FOR I=16 TO 0 STEF -1

100 SOUND 1,N,10,I

110 NEXT I

120 GOTO 80

Here is a program that will give you chords:

10 REM x _KEYEOARD CHORDS = XXXXXXXXX
20 REM x TO GET CHORDS, FRESS THE X
X
X

30 REM ‘START’, 'SELECT” OR X

40 REM ‘OFTION’ KEYS. X

90 REM x (C) LEN LLINDSAY, 1980 x

GO REM KKK K K K K KK K K K K K K 3K K K XK K KK XK XK K KK

70 FRINT "[CCLEARIFRESS THE ‘START’, ‘SEL
ECT’ OR"IFRINT "/OFTION’ KEYS FOR CHORDS
80 FOR Z=1 TO 3:50UND Z,0,10,0INEXT Z

?0 N=FEEK(53279)1IF N=7 THEN 90

100 RESTORE 200-+N

110 FOR Z=1 TO 3!READ AISOUND Z,A,10,6
120 NEXT Z

130 GOTD 90

203 DATA 162,108,128

205 DATA 182,121,144

206 DATA 243,96,162



CHORD BUILDER

This program, created by Ted Kahn, allows you to build your own
chords and experiment with harmonies. You'll need a joystick, which
should be put in the first jack on the left of your computer. Four lines
will appear on the screen, and by using the joystick to move the cursor
along the line, you can control the pitch. Press the red button when you
want to fix a sound on one line. Then move to the next line to choose
another sound. You can build up two-, three-, or four-note chords using
this program. It’s also an excellent program for those learning about
harmony and music theory.

10 REM x <<« CHORD EBUILDER =@

20 REM x (C) 1980 By Ted M, Kahn

30 FOKE 82,1

40 FOKE 75Z,1tREM CURSOR _OFF

S50 DIM H$(40),SCALE$(40),FITCH(37)

60 DIM ELANKLINE$(37),;LAST(4)

70 REM INITIALIZE CONSTANTS

80 He="1IWICSICWICSICSICWILSICWILSICWILS
JZ2EWICSICRICSICSICHWICSICWILSICWICSI3EWILE
SICWILSILSICWILSICWILSICWILS14"

20 FOR I=1 TO 4:LAST(I)=1INEXT I

100 SCALES$="C D EF G A BC D EF G A EBC D
EF G A BC "

110 ELANKLINE®$="

120 RESTORE 340

130 FOR I=1 TQ 37

140 READ FIFITCH(I)=F

150 NEXT X

160 GOSUE S70tREM INSTRUCTIONS

170 FOR Y=1 TO 4

180 GOSUE 380

190 NEXT Y

200 REM FOSITION JOYSTICK

210 FOR VOICE=0 TO 3 STEF 1

220 MOVE=0:X=LAST(VOICE+1)

230 FPOSITION X,Z20-(VOICEXS)

240 SOUND VOICE ,FITCHC(LAST(VOICE+1))>,10,
6

250 IF STRIG(0)Y=0 THEN 310

260 FOSITION X,20-(VOICEXS) $FRINT "A" 0
OSUE S00SFRINT "LCLEFTI ";:GOSUE 500

CHORD BUILDER
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270 IF STICK(0)Y=7 AND X«37 THEN X=X+1:!FR
INT "CRIGHTI"iGCOSUE 440 {MOVE=MOVE+1tIF M
OVE=1 THEN GOSUE %20

280 FOSITION X,20-(VOICEXS) {FRINT "A"1IG
OSUE S00:FRINT "“"LCLEFTI "::GOSUE 500

290 IF STICKC0)=11l AND X:»1 THEN X=X-13FR
INT "ELEFTI"iGOSUE 440 :MOVE=MOVE+1$IF MO
VE=1 THEN GOSUE S20

300 GOTO 250

310 FOSITION X,20-(VOICEXS) IFRINT “LTI1"}
tGOSUER 4705LASTC(VOICE+L) =X

320 NEXT VOICE

330 FOF $GOTO 200

340 DATA 243,230,217,204,193,182,172,162
»153,144,136,128

350 DATA 121,114,108,102,96,91,85,81,76,
72,68,64

360 DATA 60,57,53,50,47,45,42,40,37,35,3
3,31

370 DATA 29

380 REM DRAW SCALE LINE

3920 FOSITION 1,(Yx5)-3

400 FRINT "VOICE "jCHR$(53-Y+128)

410 FRINT SCALE%

420 FOSITION 1,(YXS5)~13FRINT H%$

430 RETURN

440 REM SOUND & MOVE FOINTER

450 SOUND VOICE,FITCH(X),10,6

460 RETURN

470 REM WAIT FOR SYCHRONIZATION

480 FOR WW=1 TO 300INEXT WW

490 RETURN

900 FOR W1l=1 TO SINEXT W1

910 RETURN

520 REM ERASE FREVIOQUS NOTE

530 FOSITION 1,20-(VOICEXS)

540 FRINT ELANKLINE®$:

950 FOSITION X,20-(VOICEXS)

960 RETURN

G970 REM INSTRUCTIONS FOR USE

980 FRINT "[CLEARIUse a joystick in port
#1 to chamge"{FRINT "motes. Fress trig
aer to move to next"
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590 FRINT "voice."$PRINT {FRINT "FRESS S
TART WHEN READY"

600 IF FEEK(53279)<3é THEN 600

610 FRINT "CCLEARI":FOSITION 14,0

620 PRINT "CHORD EUILDER"

630 RETURN




268 SOUND AND MUSIC
COLOR AND SOUND COMBINATIONS

Here’s another demonstration of the mixing of simple color and sound
effects. You can probably modify the graphics to make them more inter-
esting!

0 REM x <X COLOR & SOUND =3
S REM x From collection at ATARI
10 Ni=0:NZ2=0:COSUE 1000

20 GOSUE 2000

30 GOSUE 3000

40 GOSUE 1000

90 GOSUE 2000

60 N2Z2=61:GOSUE 3000

70 NZ=46:COSUE 1000

80 GOSUE 2000

90 GOSUE 3000

100 N1=48IN2=41:GC0OSUE 1000
110 N1=446IN2=36:COSUE 2000
120 N1=41iNZ2=34:C0SUE 3000
130 N1=346IN2=31:GOSUE 1000
140 GOSUE 2000

150 GOSUE 3000

160 N1=48iNZ2=41:COSUE 1000
170 GOSUE 2009

180 COSUE 3000

190 N1=46IN2=36tCGOSUE 1000
200 GOSUEB 2000

210 N1=48:G0OSUE 3000

220 N1=54iN2=34¢GCOSUE 1000
230 N1=61IN2=346:GOSUE 2000
240 N1=69iIN2=41:GOSUE 3000
250 N1=73IN2=446¢tGCOSUE 1000
260 GOSUE 2000

270 N1=69INZ2=543GOSUE 3000
280 SOUND 0,183,10,8

290 SOUND 1,82,10,8

300 SOUND 2,69,10,8

310 SOUND 3,61,10,8

320 FOR W=1 TO S0INEXT W
330 N1=61iINZ2=0:IN3=0:CO0SUE 3000
340 N1=73iINZ2=441C0SUE 1000

COLOSOUN, copyright © 1981, Atari, Inc. This program is one of several in a
collection from the Graphics/Sound Demonstration disk (APX-20028), available
from the Atari Program Exchange, P.O. Box 427, Sunnyvale, Ca. 94086. (Interesting
information on color and sound effects is also provided in the manual for this disk.)
This program is reprinted here with permission of Atari, Inc.



COLOR AND SOUND COMBINATIONS 269

350 GOSUE 2000

360 N1=46INZ2=03GOSUE 3000
370 N1=61INZ2=41:GOSUE 1000
380 N1=46INZ2=36:G0OSUE 2000
390 N1=41:iNZ2=34:GOSUE 3000
400 N1=36IN2=31:CGOSUE 1000
410 GOSUE 2000

420 N1=463CGC0OSUE 3000

430 N1=48INZ2=41:GOSUE 1000
440 GOSUE 2000

450 N1=0:IN2=36:G0SUE 3000
460 N1=054IN2=341G0OSUE 1000
470 GOSUE 2000

480 N1=0:GOSUE 3000

490 N1=61IN2=34:1G0OSUE 1000
500 N2=36:GOSUE 2000

510 N1=69iINZ=41:GOSUE 3000
H520 N1=73iN2=611G0OSUE 1000
530 N2Z=46:GOSUE 2000

540 N1=82IN2=61:G0OSUE 3000
550 SOUND 0,183,10,8

560 SOUND 1,92,10,8

570 SOUND 2,46,10,8

580 FOR W=1 TO 7S5INEXT W
5920 RUN

1000 SOUND 0,183,10,8

1010 SOUND 1,N1,10,8

1020 GRAFHICS 3+16:COLOR 1
1030 SETCOLOR 0,8,2

1040 FLOT 0,1Z:DRAWTO 5,12
1050 SOUND 2,N2,10,8

1060 FOR W=1 TO 25INEXT WIRETURN
2000 SOUND 0,137,10,8

2010 SOUND 1,N1,10,8

2020 GRAFHICS 3+16:COLOR 1
2030 SETCOLOR 0,1,8

2040 FLOT 0,12:DRAWTO 10,12
2050 SOUND 2,N2,10,8

2060 FOR W=1 TO 25INEXT WIRETURN
3000 SOUND 0,14%5,10,8

3010 SOUND 1,N1,10,8

3020 GRAFHICS 3+146:COLOR 1
3030 SETCOLOR 0,4,2

3040 FLOT 0,12:DRAWNTO 15,12
3050 SOUND 2,N2,10,8

3060 FOR W=1 TO Z5INEXT WIRETURN
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JAZZ—COMBINING COLOR AND SOUND

This program, done by programmers at Atari, shows how two con-
cepts can be combined. It makes use of the same type of rectangular
patterns as the ALBERS program we will introduce in Chapter Eight,
but it adds a blues chord progression and the ability to vary the speed
(tempo). The smaller the number (between one and nine), the faster the
tempo.

10 REM X wa JAZZ el

20 REM %X by Software Group at ATARI

30 OFEN #3,4,0,"KI"IGRAFHICS 17

40 CHORD=1:THNOT=13iFTR=1

50 DIM COLFTR(4)

60 7 K617 kO ENTER TEMFQO "}

70 IF FEEK(764)=255 THEN 70

80 GET #3,TIFRINT #46:T-48:GET #3,0:CLOSE
¥3ITEMFO=T-48

90 DIM EASE(3,4)

100 DIM LOW(3)

110 DIM LINEC14)

120 DIM JAM(3,7)

130 DIM COLS(7)

140 DIM LUMS(7)

150 FOR X=1 TO 3

160 FOR Y=1 TO 4

170 READ AIEBASE(X,Y)=A

180 NEXT Y

190 NEXT X

200 FOR X=1 T0O 3!READ AILOW(X)=A

210 NEXT X

220 FOR X=1 TO 146:READ AILINE(X)=AINEXT
X

230 FOR X=1 TO 3

240 FOR Y=1 TO 7

250 READ AIJAMX,Y)=AINEXT YINEXT X

260 FOR X=1 TO 7iREAD AICOLS(X)=AINEXT X
270 FOR X=1 TO 7{READ AILUMS(X)=AINEXT X
280 FOR X=1 TO 4:COLFTR(X)=1INEXT X

JAZZ, copyright © 1981, Atari, Inc. This program is one of several in a collection
from the Graphics/Sound Demonstration disk (APX-20028), available from the Atari
Program Exchange, P.O. Box 427, Sunnyvale, Ca. 94086. (Interesting information on
color and sound effects is also provided in the manual for this disk.) This program is
reprinted here with permission of Atari, Inc.



290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
a00
610
920
530
540
550
560
570
o280
590
600
610
620
630
640
650
660
670

JAZZ—COMBINING COLOR AND SOUND

GOSUE 810
GOSUE 470

T=T+1

GOSUE 350

GOSUE 750

GOTD 300

REM FROCESS HIGH STUFF

IF RND(0)<0.25 THEN RETURN

IF RND(0)%0.5 THEN 420
NT=NT+1

IF NT»7 THEN NT=7

GOSUE 980

GOTD 450

NT=NT-1

IF NT<1 THEN NT=1

GOSUE 1040

SOUND 2, JAMCCHORD ,NT) , 10, NTX2
RETURN

REM FROCESS EASE STUFF

IF EASS=1 THEN 550
EDUR=EDUR+1

IF EDUR=>TEMFO THEN 520
EASS=1 ! EDUR=0

SOUND 0,L.OW(CHORD) ,10,4

SOUND 1,EASE (CHORD, THNOT) 10,4
RETURN

SOUND 0,0,0,0

SOUND 1,0,0,0

EDUR=EDUR+1

IF EDUR<:1 THEN 660
EDUR=0EASS=0

THNOT=THNOT+1

IF THNOT<:S THEN 640

THNOT=1

FTR=FTR+1

IF FTR=17 THEN FTR=1
CHORD=LINE (FTR)

RETURN

DATA 162,144,136,144,121,108,102,108

»108,96,921,96

680
690
700
710

DATA 243,182,162

DATA 1,1,1,1'2y2'2,2,191’1’1,392’191
DATA 60,50,47,42,40,33,29

DATA 60,50,45,42,40,33,29
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720 DATA 81,68,64,57,53,45,40
730 DATA 0,2,4,8,12,1%,0

740 DATA 0,2,2,2,2,2,12

730 REM SET COLOR FOINTERS TO COLORS
760 FOR X=1 TO 3

770 SETCOLOR X-1,COLS(COLFTR(X)),LUMS(CO
LFTR(X))

780 NEXT X

790 SETCOLOR 4,COLS(COLFTR(4)),LUMS(COLF
TR(4))

800 RETURN

810 GRAFHICS 7+16

820 COLOR 2

830 FOR X=20 TO 140

840 FLOT X,20

850 DRAWTO X,70

860 NEXT X

870 COLOR 1

880 FOR X=40 TO 120

890 FLOT X,30

00 DRAWTO X,60

910 NEXT X

920 COLOR 0O

230 FOR X=60 TO 100

940 FLOT X,40

P50 DRAWTO X,50

960 NEXT X

970 RETURN

280 REM SHIFT COLORS OUT

990 FOR X=4 TO 2 STEF -1

1000 COLFTR(X)=COLFTR(X-1)
1010 NEXT X

1020 COLFTRCL)=NT

1030 RETURN

1040 FOR X=1 T0O 3

1050 COLFPTR(X)=COLFTR(X+1)
1060 NEXT X

1070 COLFTR(4)=NT

1080 RETURN

. GRAPHICS 17 in line 30 is the same as GRAPHICS 1+16 (i.e., full screen).
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THE TERRORS OF WAR (SIGHTS AND SOUNDS)

This last sound program is a collection of visual and sound effects
which may be incorporated into games or other diversions. It also demon-
strates that animation doesn’t always have to be complex—it’s the sugges-
tion that counts. It is also an example of mixed media—color, sound,
animation . . . the works!

10 REM x <<« THE HORRORS 0OF WAR x>
20 REM x Sound and visual effects
30 REM x from ATARI

40 DIM A$(10)

S50 FOKE 752,0

460 R=INT(RND(0)%X4)+1

70 ON R GOTO 90,250,400,560

80 GOTO 60

90 REM x _EOME X

100 GRAFHICS 3+16

110 FOR N=20 TO 1295

120 SOUND 0,N,10,10¢X=INT(N/&)
130 COLOR O0:FLOT 10,X-1

140 COLOR 1:FLOT 10,X

150 FOR Z=1 TO 15¢NEXT Z

160 NEXT N

170 COLOR O0:FLOT 10,X

180 FOR N=0 TO 1S5

190 SETCOLOR 4,4,15~-N

200 SOUND 0,20,0,15-N

210 SOUND 1,227,6,15-N

220 FOR Z=1 TO 30INEXT Z

230 NEXT N

240 GOTO 80

250 REM x HELICOFTER X

260 GRAFHICS 0

270 FOKE 752,1

280 A$="HELICOFTER"

290 FOR N=1 TO 295

300 FOSITION 28-N,10¢FRINT #&6)A%
310 SOUND 0,10,0,12

320 FOR Z=1 TO SINEXT Z

330 SOUND 0,0,0,0

340 FOR Z=1 TO 20INEXT Z

350 SOUND 1,220,6,8

360 POSITION 28-N,10¢FRINT #63"
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370 NEXT N

380 SOUND 1,0,0,0

390 GOTO 80

400 REM x _MACHINE GUN X
410 CGRAFHICS 7+16

420 FOR N=1 TO 40

430 FOR Z=0 TO 1% STEF 3
440 SOUND 0,60,6,15~Z
450 NEXT Z

460 SOUND 0,0,0,0

470 FOR Z=1 TO SINEXT Z
480 Y=INTC(RND(0)Xé)

490 IF Y1:x83 OR Y1<5 THEN Y1=40
S00 IF Y3 THEN Yl=Y1+Y
510 IF Y«<=3 THEN Y1=Y1-Y
920 COLOR 1:FLOT 4xN-1,Y1
930 NEXT N

940 Y1=40

550 GOTO 80

960 REM x _EXFLOSIONS
570 GRAFHICS 7+16

980 FOR N=0 TO 15

990 SETCOLOR 4,6,15-N
600 SOUND 0,100,0,15-N
610 FOR Z=1 TO 15INEXT Z
620 NEXT N

630 FOR Z=1 TO 20:NEXT Z
640 FOR N=0 TO 15

650 SETCOLOR 4,10,6

660 SOUND 0,80,0,15-N
670 FOR Z=1 TO SINEXT Z
680 NEXT N

690 FOR N=1 TO 1S5

700 SETCOLOR 4,2,15-N
710 SOUND 0,150,0,15-N
720 FOR Z=1 TO 20:NEXT Z
730 SETCOLOR 4,8,15-N
740 NEXT N

750 GOTO 80




Chapter 8

Color

273



276

COLOR

The mastery of the use of color for the ATARI 400 and
ATARI 800 computers is somewhat more difficult than the
mastery of sound and graphics. We'll introduce you to some
ways you can use and control color in your own program, but
you should consult the ATAR/ 400/800 BASIC Reference
Manual and other sources if you want to go more deeply into
programming in color.

We suggest that before experimenting with color yourself
you type in (and save on cassette or disk) the following program
which shows off the 128 colors which the ATARI Home Com-
puter is capable of generating. Each of the 16 available colors
(numbered 0-15) has eight variable “luminance’ levels or
intensities, By using the special function keys (SELECT,
OPTION, and START), you can see how large text letters
appear in these different colors, and what the background color
looks like in each various shade (with SETCOLOR 4 for this
example). Lines 200-330 may be eliminated after you've
used the program a few times. You should choose either
GRAPHICS mode 1 or 2, and replace M in line 60 with the
specific GRAPHICS mode you want.

10 REM x w4 COLORLET =il

20 REM X Demo of 128 ATARI colors

30 REM x using larqe text & backaround
40 REM (C)>1980 LEN LINDSAY & TED HAHN
50 GOSUE 200

60 GRAFHICS ™

70 FRINT #6;"CAFS"

80 FRINT #6;"REVERSE CAFS"

?0 FRINT #6;"lower case"

100 FRINT #6;"reverse lower "

110 FOR XR=0 TO 4

120 FRINT "LCCLEARITHIS IS SETCOLOR "iXR}

" "
L

130 FRINT "HIT OFTION TO CHANGE COLOR LU
MINANCE"

140 FRINT "HIT SELECT TO CHANGE COLOR"
150 FRINT "HIT START TO DO NEXT COLOR RE
GISTER"}

160 GOSUE 340

170 FOR Z=1 TO 99:NEXT Z

180 NEXT XK




1920 GOTO 60

200 REM xx CHOOSE LETTER SIZE xx

210 FRINT "[CCLEARITHIS IS A DEMONSTRATIOD
N OF"

220 FRINT " ATARI COLORS"

230 FRINT "USING A LARGE OR EXTRA LARGE

ALFHAEET"

240 FRINT (FRINT "IT SHOWS HOW TEXT TYF

ED IN (GR,0) AS"t? " X CAFITAL LETT
ERS"

250 FRINT © X REVERSE CAFITAL LETTE
RS"

260 FRINT " X lower case letters"
270 FRINT " and X reverse lower case le
tters"

280 FRINT $FRINT "ARE ALL CAFITAL LETTER
S AND":? "CHANGE COLORS WHEN DISFLAYED I
Nll

290 FRINT "GRAFHICS MODE 1 OR 2."tFRINT

1?7 "(IT ALSO SHOWS HOW THE EACKGROUND CA
N CHANGE COLOR)"

300 FRINT $FRINT $? "CHOOSE A GRAFHICS M
ODE FOR TEXT SIZE":? "(1=LARGE, 2=EXTRA

LARGE) "}

310 TRAF 300

320 INFUT MiIF M<1 OR M*2 THEN 300

330 RETURN

340 A=PEEK(53279)tIF A=7 THEN 340:REM NO
NE HIT YET

350 IF A=6 THEN 430:REM XXNEW COLOR REGI
STER (RETURN) XX

360 IF A=5 THEN XC=XC+1$IF XCr1% THEN XC
=0{REM %% NEW COLOR XX

370 IF A=3 THEN XL=XL+2:IF XL»14 THEN XL
=0 ¢REM %X NEW LUMINANCE LEVEL XX

380 SETCOLOR XK, XC,XL

390 FOSITION 1,8:FRINT #6}"setcolor

"nae
b4

400 FOSITION 10,BiFRINT ¥63XR3","iXC3","
+ XL

410 IF FEEK(33279)<x7 THEN 410

420 GOTO 340

430 FOSITION 10,8:FRINT #63" "IRE
TURN

COLOR
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SET COLOR

There are two color commands in ATARI BASIC:

COLOR X
SETCOLOR Y, Z, W

These commands do different things according to which GRAPHICS
mode you are in. When you turn on your computer you are in GRAPHICS
mode O and that is the mode commonly used for programming. In fact,
the text window in GRAPHICS 1 through 8 stays in mode O even though
the rest of the screen can be used for drawing or creating large letters.

In GRAPHICS O the letters are white, the background is blue, and
the border is black. By using the SETCOLOR Y, Z, W command you can
change the colors of the letters, the background, and the border. fj
In SETCOLOR Y, Z, W, the Y instructs the computer to change the color
of either the background or the border. If Y has a value of 2, you will
change the color of the background. If Y=4, you will change the color
of the border.

Z, the second variable, indicates which color you want to use. The
value of Z is from 0 to 15 with the following color/number equiva-

2 A

lents: /\ /\
—_—

0 gray
1 light orange (gold)
2 orange
3 red-orange
4 pink
5 maroon-red
6 purple blue
7 blue
8 blue
9 light blue
10 turquoise
11 green-blue
12 green
13 yellow-green

14 orange green
s light orange

A Remember! SETCOLOR Y, Z, W functions differently in the different graph-
Lo ics modes.

2 f Colors will vary a bit with the type and adjustment of the TV or monitor you
- use.



The third SETCOLOR Y, Z, W variable, W, determines the luminance
of the screen. It ranges over the even numbers from 0 to 14 (i.e, 0, 2, 4,
6, 8, 10, 12, 14). The higher the number, the brighter the background.
When W=0, the letters will be very bright and the screen dullish. When
W=14, the screen and letters will be very bright, and the letters will also
appear tinted a tone close to that of the screen. At W=10, the letters will
be of the same luminance and color of the screen so that they will blend
into the screen and appear invisible.

Here are a few simple programs that illustrate the aspects of color in
GRAPHICS 0 we’ve introduced:

1. Changing background colors at random with bright letters using
SETCOLOR 2, INT(RND (1)*16), 0

5 REM BRIGHT WHITE LETTERS WITH COLOR CHANGES
10 SETCOLOR 2,INT(RND(1)*16), 0

20 PRINT “HELP ME I'M LOST ON A MAP”’;

30 FOR X=1 TO 200:NEXT X

40 GOTO 10

2. Changing background colors at random with tinted letters—
SETCOLOR 2, INT(RND(1)*16), 14

5 REM BRIGHT LETTERS THE COLOR OF BACKGROUND
10 SETCOLOR 2,INT(RND(1)*16), 14

20 PRINT “HELP ME I'M LOST ON A MAP”’;

30 FOR X=1 TO 200:NEXT X

40 GOTO 10

3. Letters invisible, random color changes—
SETCOLOR 2, INT(RND(1)*16), 10

5 REM LETTERS AND BACKGROUND SAME LUMINANCE
6 REM SO LETTERS CANNOT BE SEEN

10 SETCOLOR 2, INT(RND(1)¥16), 10

20 PRINT “HELP ME I'M LOST ON A MAP ";

30 FOR X=1 TO 200:NEXT X

40 GOTO 10

4. Changing the colors of the border—
SETCOLOR 4, INT(RND(1)*16), 14

5 REM NOW THE BORDER CHANGES
10 SETCOLOR 4, INT(RND(1)*16), 14
20 PRINT “HELP ME I'M LOST ON A MAP ";

COLOR
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30 FOR X=1 TO 200:NEXT X
40 GOTO 10

Now here is a color version of the first game introduced in the book:
guessing a number. This program which uses what you now know about
ATARI color could be called:



A RANDOM COLOR MOSAIC

COLOR DRESSING FOR NUMBER GUESSING

5 REM COLOR DRESSING FOR NUMBER GUESSING
7 LET Y=INT(RND(1)*10)+1

8 FOR X=1TO 20

10 PRINT “GUESS A NUMBER FROM 1 TO 10”
20 SETCOLOR 2,RND(1)*16, 14

30 SETCOLOR 4,RND(1)*16, 14

40 NEXT X

50 PRINT “[CLEAR]”

55 PRINT “YOUR GUESS IS ?”

60 INPUT A

70 IF A=Y THEN GOTO 1000

80 GOTO 8

1000 FOR W=1 TO 20

1010 SETCOLOR 2,RND(1)*16, 14

1020 SETCOLOR 4,RND(1)*16, 14

1030 PRINT “YOU GOT IT”;

1040 NEXT W

1050 PRINT “[CLEAR]”

1055 FOR T=1 TO 500:NEXT T
1060 GOTO 7

You should now be able to incorporate SETCOLOR Y, Z, W in your
own games in GRAPHICS 0. For GRAPHICS 3 through 7 you use SET-
COLOR 4, Z, W to change the background and the command COLOR X
to change the color of the points you plot. X can be 1, 2, or 3 and

COLOR 1 yellow points
COLOR 2 light green points
COLOR 3 blue points

Here's a simple program that generates all three colors at random
points on the screen resulting in an infinite number of Mondrian-type
patterns:

A RANDOM COLOR MOSAIC

1 REM *** A RANDOM COLOR MOSAIC *#%*
2 REM LEN LINDSAY 12/79

5 GRAPHICS 3+16

10 FOR X=1TO 3

20 COLOR X

30 PLOT INT(RND(0)*37),INT (RND(0)*23)
40 NEXT X

50 GOTO 10
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If you add a SETCOLOR 4, Z, W command at line 6, you will be
able to change the background color as well as the color of the points.
For example, SETCOLOR 4, 5, 0 at line 6 will produce a blue, white, and
yellow mosaic on a red-maroon background. You can use both COLOR X
and SETCOLOR VY, Z, W to create four-color patterns on your screen
and to dress up your programs. GRAPHICS modes 4, 5, 6, and 7 function
in exactly the same way as GRAPHICS 3.

If you want to see the other color possibilities of your ATARI, here’s
a demonstration program of the 128 ATARI color/luminance combina-
tions called The Atari Rainbow:

10 REM <<« RAINEQOW i

20 REM x by the Software Engineers

30 REM x at ATARI INC.

40 FRINT "L[CLEARITHIS IS A FROGRAM WHICH
DISFLAYS":? "ALL 128 0OF YOUR ATARI‘S CO
LORS "% "ON THE SCREEN AT THE SAME TIME
1

S0 FRINT (FRINT "(XIT DOESN‘T USE NORMAL

GRAFHICS MODES)"

60 FRINT (FRINT "THERE ARE 16 COLOR EARS
y EACH WITH":!? "8 DIFFERENT SHADES OR LU

MINANCES"

70 ? 1? "IT USES VERY ADVANCED FEATURES

OF THE":? "ATARI’S DISFLAY SYSTEM..."

80 FOR WAIT=1 TO 1800:NEXT WAIT

20 DIM C$(24)

100 SETCOLOR 2,0,0:F0KE 752,1:7? "LCLEAR]
110 FOR I=1 TO 24

120 READ D

130 CH(L,I)=CHR$(D)

140 NEXT I

150 D=USR(ADR(C%))

160 END

170 DATA 162,0,173,11,212,201,32,208,249
s 141

180 DATA 10,212,142,24,208,232,232,208,2

46,142

190 DATA 24,208,240,232



RAINBOW

As you may have noticed, color has been used in programs throughout
the book. You may want to look back and see how it is woven into those
programs now that you have some sense of the use of COLOR X and SET-

COLORY, Z, W.
Let’s look at a few other programs that demonstrate the color capac-

ity of your ATARI Home Computer.
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A 3-D COLOR CUBE

The following program, written by Dave Thornburg, demonstrates
how one can use the various luminance levels of the ATARI Home Com-
puter to give three-dimensional graphic effects. In this program, Dave
“shades” the different faces of a cube. After loading the program, just
type any key on the keyboard, and continue typing a succession of keys to
watch the changes happen! (Note: GRAPHICS 23 in line 50 is just
GRAPHICS 7+16, i.c., GRAPHICS 7 with no text window.) A

10 REM =< 3~D COLOR CUEBE =&

20 REM x Eyg Dave Thorrmburg

30 FRINT "LCLEARIFRESS DIFFERENT KEYS TO
"IFRINT "CHANGE COLORS."Y

40 FOR WW=1 TO 1200¢NEXT WW

50 GRAFHICS 23

60 OFEN #1,4,0," K"

70 FOR I=0 TO 4:SETCOLOR I,9,4INEXT I

80 X0=48:1Y0=36

90 COLOR 1

100 FOR I=0 TO 40

110 PLOT X0,Y0+IiDRAWTO X0+40,Y0+X

120 NEXT X

130 COLOR 2

140 FOR I=1 TO 24

150 FLOT X04I,Y0-X:DRAWTD X0+I+40,Y0-I
160 NEXT I

170 COLOR 3

180 FOR I=1 TO 24

190 FLOT X0+40+X,Y0-T:DRAWTO X0+40+1,Y0+

40-X

200 NEXT I

210 FOR I=0 TO 2

220 GET #1,A

230 IF A<48 THEN A=48

240 SETCOLOR I,1,2x%x(A-48)

250 NEXT X

260 FOKE 77,0:GOTO 210

A
("> This program is used by permission of COMPUTE! The Journal for Progressive Com-
puting, an excellent source of programs and ideas for Atari computer users. COM-
PUTE! is published by Small Systems Services, Inc., P.O. Box 5406, Greensboro,
N.C. 27043.



TRIANGLE—-A SIMPLE DEMONSTRATION OF COLOR PLOTTING

TRIANGLE—A SIMPLE DEMONSTRATION
OF COLOR PLOTTING

This program is a series of variations on a theme—in this case, tri-

angles. It shows how very simple commands may be used to produce
aesthetic results. It also shows how new colors may be produced using a

technique called ‘‘color artifacting.”

10 REM x was TRIANGLE xixi
20 REM x by ATARI staff
30 GRAFHICS 7+16

40 E=INTC(300XRND(1))

50 D=INT(300XRND(1))

60 C=1

70 COLOR C

80 E=39

20 A=79

100 FOR S=1 TO D STEF E
110 FOR X=A TO B STEF -2
120 FLOT 80,A-X

130 DRAWTO 80+X,INT(A/S)
140 DRAWTO 80,X

150 DRAWTOD 80-X,INT(A/S)
160 DRAWTO 80,A-X

170 COLOR C

180 NEXT X

190 C=C+1

200 NEXT &

210 SETCOLOR 0,T,2

220 T=T+1

230 GOTO 40

TRIANGLE, copyright © 1981, Atari, Inc. This program is one of several in a collec-
tion from the Graphics/Sound Demonstration disk (APX-20028), available from the
Atari Program Exchange, P.O. Box 427, Sunnyvale, Ca. 94086. (Interesting informa-
tion on color and sound effects is also provided in the manual for this disk.) This
program is reprinted here with permission of Atari, Inc.
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COLOR

MODERN ART A LA JOSEF ALBERS

This program demonstrates some color relationships using a form
made popular by the 20th-century artist, Josef Albers. By focusing on a
particular rectangular motif, Albers was able to explore many dimensions
of color, such as depth, even though his paintings seemed quite simple.
By varying the size and spacing of the rectangles, you can explore these
relationships even more fully.

0 REM <<+ ALBERS =&k

10 REM X Color paintings a8 la

20 REM x Josef Albers (20TH C. ART)
30 REM X By Ted M., Kahrn 1980

40 SETCOLOR 0,1,2

50 SETCOLOR 1,2,4

60

70

80

?0

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330

SETCOLOR 2,3,8
X1=103Y1=0
GRAFHICS 3+16
OSIZE=20INSIZE=20
COLOR 1

GOSUE 290

NSIZE=16

GOSUE 360

COLOR 2

GOSUE 290

NSTZE=12

GOSUE 360

COLOR 3

GOSUE 290

FOR I=1 TO 13

FOR LUM=0 TO 14 STEF 2
SETCOLOR 0,X,LUM+2
SETCOLOR 1,T+1,LUM+4
SETCOLOR 2,I+2,LUM+6
GOSUE 410

NEXT LUM

NEXT I

GOTO 200

REM x DRAW SQUARE

FOR LINE=1 TQ NSIZE+1
FLOT X1+LINE,Y1
DRAWTO X1+LINE,Y1+NSIZE~1
NEXT LINE



340
350
360
370
380
390
400
410

MODERN ART A LA JOSEF ALBERS

OSIZE=NSIZE

RETURN

REM X DETERMINE NEW SQUARE SIZE
X1=X1+(0SIZE~NSIZE)/2
Y1=Y1+08IZE~NSIZE~1

RETURN

REM
FOR

X FAUSE
WW=1 TO 800INEXT WWIRETURN

2
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COLOR

USING PADDLE CONTROLLERS TO PLAY WITH
COLOR AND SOUND

This is a very short program which demonstrates how you can use the
ATARI paddles to control the display of color and sound. Lines 15 and 27
control the color and sound effects through sensing changes in the paddle
position and depressed button (trigger), respectively. Plug the paddle into
the first position on your computer.

10 REM x w44 COLOR DOTS il
20 REM x by Eill Carris (ATARI)
30 REM x REQUIRES FADDLES

40 TRAF 100:GRAFHICS 0

90 FRINT "LCCLEARITHIS FROGRAM SHOWS OFF

THE ATARI‘S":? "COLORS, USING THE FADDLE
CONTROLLERS"

60 FRINT "TO CONTROL EOTH COLOR AND DYNA
MIC DOT":? "FATTERNS. IT ALSO HAS SOUND
EFFECTS,"

70 FRINT "CONTROLLED FROM THE RED EUTTON
S ON "7 "THE FADDLES.":? (? "FRESS THE

80 FRINT "READY TO GO"j

90 IF FEEK(S3279)<x6 THEN 90

100 SETCOLOR 2,A,2

110 LET A=FADDLE(0)/6.2

120 IF A<38 THEN FOKE 82,A(FRINT “CTILTI
130 SOUND 0,A,10,8

140 IF FTRIG(0)=0 THEN SOUND 0,A,6,A

150 GOTO 100

Epilog on animation, graphics, and color. There are many advanced
tricks still awaiting you, including “player-missle graphics,” display lists
and display list interrupts, and the wonders of color of the new GTIA chip.
For more advanced programmers, especially those interested in 6502
Assembly language programming, we recommend getting De Re Atari -A
Guide to Effective Programming. It’s available from the Atari Program
Exchange (APX), Atari, Inc., P.O. Box 427, Sunnyvale, California 94086.



Appendix I

Errors and

Error Messages:
Helping You “Debug”
Your Program

As we mentioned earlier, making mistakes is a normal part of the pro-
gramming process, as it is in all creative learning. As you begin to develop
your own game ideas, you will certainly go beyond the programs in this
book, and, as we have, you will undoubtedly run into some ‘“‘bugs.” Your
ATARI Home Computer has already been programmed to help you try
to track down some of these bugs. It does this in two ways: (1) As you
type in your program, line by line, the lines are examined by a program
called the ATARI BASIC Interpreter. This program checks to see if your
statements are clear and understandable ATARI BASIC. If they are not,
your ATARI Home Computer will put an “ERROR" message in the lines
it doesn’t recognize and wili also put the cursor on the actual letter or
character which seemed to be the cause of the problem. This works very
well for simple types of errors, such as misspelled BASIC keywords (e.g.,
“PINT” instead of “PRINT”). (2) The second type of errors cannot be
detected until you actually RUN your program; for this reason, they arc
called “Run-time errors.” Whereas the first type of errors are called “‘syn-
tax errors” (because the syntax of a BASIC statement didn’t match with
what the Interpreter program expected), the second type are commonly
known as “semantic errors.” This is because what you said may be tech-
nically correct, but how you used it created a problem. For example, you
put a GOSUB statement in your program but forgot to RETURN. Or you
may have had a FOR statement but forgotten a corresponding NEXT,
etc. In any case, your intentions were honorable, but your ATARI Home
Computer cannot work on intentions alone! It requires exactness.
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This is where error messages come in helpful. There is a list of error
messages below, taken directly from the ATAR/ 400/800 BASIC Refer-
ence Manual. There are 52 Error Messages listed in this manual, most of
which are related to input/output problems for disk drives, cassette re-
corders, printers, etc. However, there are 17 errors (nos. 2-18), which are
directly related to programming problems in BASIC. Unless otherwise
noted here, the explanations here are identical to the descriptions given
in Appendix B of the BASIC Reference Manual. What we will add here
are additional hints for trying to track down program bugs which may not
show up as overt errors. This process may often involve quite a bit of de-
tective work, but will be greatly aided by the following programming tips:

e Try to write your programs in modular form. This means to try to
use subroutines (GOSUB) whenever possible, especially for doing
the same things repeatedly in different parts of the program.

e Try to maintain some consistency in the naming conventions used
for variable names from program to program. It also makes trans-
ferring ideas from one program to the next much simpler.

e Use REM statements to document your program whenever possible.
While these statements do not take up memory space, they will
save you a lot of time should you ever want to come back to an old
program after a long time and make some changes.

e In addition to using REM statements, make a list of the variable
names you use (including arrays and string variables), with a short
annotated description of each, including name, function, and
special remarks about line numbers where crucial value changes
take place.

The following are errors that you might encounter in writing pro-
grams using ideas from the first few chapters of this book. This particular
group of errors is explained in somewhat more detail than those in
Appendix B of The ATARI 400/800 BASIC Reference Manual. This is
because they tend to be made more frequently, even by such people as
the authors of this book! As discussed above, all of these are “Run-time”’
errors, i.e., they will not appear as errors until you RUN a program,
because they are syntactically correct (the statements may look fine, but
beware!).

ERROR # DESCRIPTION & PROBABLE CAUSES

3 Value error. A likely place for this error to pop up is in
GRAPHICS modes. The values for PLOT and DRAWTO
must be non-negative, i.e., either O or positive. The
following program will produce this error:
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10 GRAPHICS 7
20 COLOR 1
30 PLOT -10,20

Remember: The X,Y coordinate system used for ATARI
graphics is not the standard Cartesian system! Sce
Chapter Two and Chapter Six for details.

String Length Error. This error occurs when you try to
use a string which is longer than the space reserved for it
in a DIM statement.

Example: Explanation

5 DIM A$(5) This program will produce

6 LET A$="“ABCDE” Error 5 at line 10 because

10 LET A$(6,6)="F” there are only 5 spaces
reserved for A$ in line 5,

Corrected but we tried to use 6 at
line 10.

5 DIM A$(10)

6 LET A$="ABCDE”
10 LET A$(6,6)="F”

Advice: If you are not sure how long your strings will
be, it's always better to DIM more space than is neces-
sary.

Out of DATA Error. This error occurs when you are
using a READ statement to read data (numbers or
strings) from DATA statements, but you've run out of
data to read! The most likely occurrence of this error
will be in a FOR-NEXT loop, as shown:

5 DIM M(10)
10 FOR I=1 TO 10
20 READ A: M(1)=A: REM
You can’t READ into an array element directly!
30 NEXT |
40 DATA 1,3,5,7,9,11,13,15,17

Notice that the FOR-NEXT loop in lines 10-30 will
execute line 20 ten times; however, there are only nine
data items in line 40. Another possible source for this
error is failing to use the DATA statement you thought
you were using, by forgetting to RESTORE the reading
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of data to the proper starting line. For example, look at
this program:

10 FOR I=1 TO 5

20 READ A:PRINT A+5
30 NEXT |

40 FOR J=1TO 5

50 READ A:PRINT J*A
60 NEXT |

70 DATA 1,3,5,7,9

This program will produce error 6 at line 50. If we
wanted to reuse the same DATA, then we could easily
fix the error by inserting one line:

35 RESTORE 70

This would restore the data to be read to the beginning
of the list at line 70, instead of leaving it after the end
of five items.

Just remember: for every READ statement which the
computer encounters, there must be a corresponding
DATA statement, and the number of items in all the
DATA statements must be sufficient for the number of
READs.

Input Statement Error. This error is fairly easy to
diagnose. It means that a non-numeric value was INPUT
when a number was expected. For example:

10 INPUT A
20 PRINT A
RUN

A

Here, the program will produce error 8 because the
letter “A” is not a number, even though it is used in
the program to name a numeric variable. A general rule.
If you are expecting a person to input anything other
than just numbers, use a string variable for INPUT:

5 DIM A$(1)
10 INPUT A$



11

12

APPENDIX | ERRORS AND ERROR MESSAGES

20 PRINT A$
would not produce an error.

Array or String DIM error. This may be related to error
5, or it may be a simple numeric array error. Both arrays
and string variables must have space reserved for them
through DIM statements. If you try to refer to a part of
an array or string which is outside the DIM size, you will
get this error. Here are two examples:

10 DIM A(10), B(3,3)

20 LET A(12)=2 10 INPUT NAME$
30 LET B(3,4)=A(5) 20 IF NAME$="ABE”
THEN 10

In the left example, both arrays A and B were dimen-
sioned but were referenced by subscripts out of the
range in which they were dimensioned. In the example
on the right, NAMES is referenced, but no DIM was
included. This latter error is very common in ATARI
BASIC, since its requirement to DIMension all string
variables before they are used is unlike common other
versions of BASIC. If you use string variables in ATARI
BASIC, be sure to DIMension them first!

Attempt to Divide by Zero or reference a number larger
than 10°% or smaller than 107°°. Dividing by zero is
mathematically undefined. Also, your ATARI Computer
cannot handle numbers larger or smaller than the limits
specified here. If this error occurs, check your calcula-
tions!

Line not found. A very common error, usually due to
simple clerical carelessness. If you use a GOTO, GOSUB,
or IF-THEN statement, be sure the line number speci-
fied actually exists. Two simple examples:

8 A=7 10 GOSUB 100

10 PRINT “HELLO” 20 PRINT “HURRAY!”
151F A=5 THEN GOTO 5 200 LET X=30

20 A=A-2 210 RETURN

25 GOTO 10

In the left example, error 12 would occur at line 15;in
the right-hand example, this error would occur at line
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13

16

10, since the subroutine is numbered 200" instead of
100.

No Matching FOR Statement. Somehow, the program
had come to a NEXT statement for which it can’t find a
corresponding FOR. This most often occurs in two
cases: (1) simple forgetfulness; and (2) using multiple
FOR-NEXT loops, nested inside one another. Take a
look at the program below, and see if you can find
where Error 13 would occur:

10 FOR I=1 TO 10

20 PRINT 1/15%22.9

30 FOR J=2TO 10 STEP 2
40 PRINT J-I

50 NEXT |

60 NEXT |

Now, while this program may look fine, it isn’t! [f more
than one FOR/NEXT loops are needed at the same time,
all must be nested inside another completely! That is,
this program would error-out at line 60. To correct it,
the loop with ] would have to be complete before the
I-loop. If you changed:

50 NEXT |
60 NEXT |

this would solve the problem.

RETURN error. This means that the program reached a
RETURN statement by accident (i.e., there was no
GOSUB which resulted in the program’s reaching this
statement). The most common reason for this error is
that a program reached the “‘subroutines’” when it
should have already stopped or ended. Here’s an ex-
ample:

10 DIM Y$(1)

20 PRINT “WOULD YOU PLAY AGAIN”
30 INPUT A$

40 IF A$="Y” THEN GOSUB 100

50 PRINT “THANKS ANYWAY.”
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100 PRINT “O.K., HERE WE GO AGAIN!"
110 RETURN

What will happen here is that the program will do a
subroutine jump (GOSUB) at line 40 if the player
answers “Yes’’; however, there is nothing in the program
which protects him from falling into line 100 after he
returns from line 110. Thus, the following statements
will be executed: 10,20,30,40,100,110,50,100,110. If
the answer had been “NO”’, the sequence would have
been: 10,20,30,40,50,100,110. Note that in both cases,
because of lack of protection line 110 would have been
executed. The solution here is easy and highly recom-
mended for any programs using GOSUB/RETURN:

Put an END or STOP statement before you reach this
point (in our example, it could have been line 90); then,
we would always stop short of our subroutine problem.

90 END

Cursor Out of Range. This is related to Error 3. It
simply means the cursor, cither in text modes or graph-
ics modes is not within the necessary boundaries for
that mode. The table in Chapter Six summarizes what
these boundaries are (see also ATAR/ BASIC Reference
Manual). These programs will produce Error 141:

10 POSITION 40, 10 10 GRAPHICS 7:COLOR 1
20 PRINT “HELLO” 20PLOT 10,10
30 DRAWTO 300,200

In the first example, we tried to put the cursor past its
maximum horizontal value for normal text mode (GR.
0)—max is 39, so it is horizontally out of range. In the
second example, we tried to DRAWTO a point out of

range for this GR.7 mode—max horizontal & vertical is
159,95,

If you ever encounter any other errors between error 19
and error 171, they have to do with peripherals or file-
devices. As a first pass, check all your peripherals and
make sure the plugs and connectors are secured. If you
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get an error 144, it means you have a write-protected
disk and are trying to write on it. Most others are fairly
self-evident; if for any reason, you may need more in-
formation than this, then call ATARI Customer Sup-
port, Home Computer Division at (800)538-8737 (out
of California) or (800)672-1430 (in California).
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DUICE GUIDE
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GET #F.H SET OW M GOSUE L1.L2... (]
T T T T
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RSCCA$S RSC

—
—ztring variable or
constant enclosed in auctes

E=RSC("%"> B=42

¥Returns the numeric code (ATASCII
code) of a sinale string character.

see also WAL, STR$, CHR$

ATARItn BEASIC CAHARDS
tz) 1988 Len Lindsaw
15929 Hortheort Ir#6, Madison, WI 53784

ATHCHD ATH

e
—humeric variable or constant
E=ATH(SE E=1.5525%41@88

¥Returns the arctansent of the number.

A AND E R
i §Li
| —second substatement

—firet substatement

IF A>8 AMD A<168 THEW GOSLIB 2068

#¥A lowical oeerator. Statement is true
onld if both substatements are true.
Evaluates to 1 if true or @ if false.

see also OR. HOT

BYE BY'E

¥Exits BASIC. Puts wou into ATARI
Orerating Sustem

CATARI COMFUTER - MEMO FAD)

FADRCAS AR
s
string variable name

DIM A$CSH

C=RAIRA$> U=2885

¥Returns the starting steoragse address
in decimal of the sreciftied strinw.

CHR$CH CHR=*

-
“rumeric constant or variable
FRIMT CHE$(ES) A

¥Returns the character that has the
skecified numeric code (ATASCII code)d.

see also ASC. STRE$, WAL

ABSCH RAE=

s
“rumeric varisble or constant

A=ABZ(-25 A=25

¥Returns the abszolute wvalue of the
numkber,

CLOAD CL.OAD

¥Loads a erosram from cassette to RAM
memord. Doss an automatic OPEM.
Comeuter will beep once. You then
rress PLAY on the tare recorder and
hit RETLURHM.

0
i
i
w
—
L]
[u]

I;I

S
«H

ﬁEE, EMTER, LIST. RUM. LCAD,
¥

b
=
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CONT

#Restarts the eroasram at the line
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CLOGCHD CcCL.OG COMT
T
humer-ic constant or variable
A=CLOGCE3) A=1.91967809

¥Returns the numbers los in BRSE 10.
see also LOG

CLOSE #F CLO=E

-
—$i 12 number - numeric
constant or variable (1-7)

immediate 19 followiny the statement it
was executing when a BREAK occurred.
Direct mode onld. AnY remaining
unexecuted statements in the erevious
lire zare skipeped.

zee also STOP. EMD

COSCH CcCOoOs
T

“rumeric constant or variakle

A=COS(5y A=@. 282668887
CLOSE #1

¥Returns the cozine of the number.
¥Clozes +ile F ¢F iz the file numberl.

zee alszo SIM
zee also OFEH
CLE CLF= CSAVE CSAYE
¥Clears all variables values back to @ | ¥Saves a prosram from RAM memory to
and deletes all DIMensioned strines caszette. Comeruter keers twice. You
and arrags, then rress RECORD and FLAY on the tave

recorder and kit RETURN. It does an
zee also DIM automatic OPEM.

zee also CLOAD, EWTER. LIST. RUN. LOAD.

SAVYE. OPEH
COLOR M COLOaOR 168 DATA M DOATAH
T =7
—color reasister (8-4) “humeric or string constant
rumeric constant or variable

2 DATA 15.SHOES

fA=2:COLOR A resister 3 now controls| 2 READ A.E$ A=15 and B#="SHOES"

Chooses the resister to be used in the
following ararhic work.

see also SETCOLOR. GRAPHICS, FLOT.
LOCATE., DRAWTO

¥lsed onle in defferred mode within a
Erodram. Ang numker of numeric or
ztring data can follow the kesword
DATA. sererated by commas. DATA is
input to erosram be READ.
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TEG DEG EMTER "T:" ENTER
T
DEG —ture of device letter (C or D2

FPRIMT COSC30 8.9386295421

#Ihztructs the comeuter to use degrees
in all following tris calculations.
The default is in radians.

s=ee also RAD

OIM Y(E nIr

Y

| “rumeric arras dimensions  or

| maximum # char in the string

“rumeric or striny variab le name
OIM AFC3 ar IIM AC4.9%
¥Reszerves skace for strinss and arrass
(sinale or doubled. Multieple DIM eer
line is accertable. sererated by
COmmas .

|
m
i

=0 CLE

e

)

ENTER "C:"

¥Erter prosam sesment from tawe or disk
in untokenized form (saved with LIST).
It will autoomatically be arrended to
g existing program.

see also LIST. CSAVE. CLOAD. SAVE,
LOAD. RUM

EXFCH E==F

T;numeric constant or variakle
FRINT EXPC3N 28, 6855365
¥Raises e (2.7182817%) to srecified
pomer Cexpanent).

TRAWTO K.Y DRAKKTO
i e
| =% =zcreen coordinate

=¥ screen coordinate

PLOT 1.1
DRAWTO 5,5

¥Irzaws a line from the last accessed
screen rpoint to the point seecified.
The tor lett corner of the screen is
reterred to as B8,8. (GRAFHICS Z-&)

zee also PLOT. POSITIOM. FRIMT#.
GRAFHICS

FOR L=S5 TO E STEP H
A - 4
[ | ster size (optionaly
(| —end loor walue
| ztart loor value
—look numeric variable name

FOR:

FOR M=13 TO 1 STEP -1.S

¥Loor rewsats itself each time it hits
the HEXT until end value is exceded.

see alszo TO. STEP. MEXT

EMI EHID

¥Frooram execution is halted. It maw
be restarted with CONT.

zes also STOP. CONT

FRECE FRE
FRIWT FRE<@>

#Returns the rumker of free butes of
RAM memord - avai lable to user.
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GET #F.H GET

b s

| “numeric variable name

—+ile number (1-72

OFEM #1.4,08,"K:"
GET #1.H

#Inruts a sinale bute from the device
seecitied in the matchina OPEH
statement. ATASCII value assigned to
the serecified variable.
OPEM, CLOSE,

see also PUT. INPUT

GOSUE T GOSUB

T

—taraet line rumber

numeric variable or constant

A=&:GOSUB 1600+A%16 branch to 106@
¥Branch to sepecified line rumber and
return when done (RETURM encountered).
Maa be used with OM.

see also OM, RETURN. POP., GOTO
GOTO T SOTO
s

“taraet line number
numeric variable or constant

GOTO 258

#¥Frosram execution continues with line
number seecified. Mao be used with OH.

see also O, GOSUR

GRAFHICS R GRAFHICS
T
Lrarhic mode number (8-98)
numeric constant or variable
GEAFHICS = or GR. 3
#Seecifies which ararhics mode will ke
used for screen displavs. Modes @-2 zre
text modes, 2Z-8 are ararhic modes.
Mzs ke abbreviated as GR.

al=o COLOR, SETCOLOR, PLOT

1}

e
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IF A THEM E IF

i T
| statement
comezrison
IF A<S THEN PRINT "WINHER"

#¥A1llows conditional statement execution
- only executed if comearison A is
true. Relies on THEN to seperate
comearison A from statement B.

zee also THEW

IHPUT ¥ IHNFUT

=
string or numeric variable name

INPUT H$.P

#Ireut is reauested from the kevkoard.
terminated by hitting RETURH kew.
Multinle variables mad be ineut,
seperated by commas.

zee also IMPUT #., GET

INPUT #F.V IMFUT#H
T T
| string or numeric variakle

| name
Srumeric file numkber (1-7)

INFUT #1.A

¥Ineuts data from the device srecitied
i the matchina OPEM statement.
Multiele varizbles mag be ineut if
seperated be commas.

zee also OPEM. GET. INPUT
IHTCH> INT
T
“numeric constant or variable
PRIMT IHTC(1.8) i

¥Returns the intezer walue of the
rumber specified, truncated (rounded
cdown s .
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LENCSE) LLEHM
bt (B
—string variable or constant

B$="TESTING"
A=LEN(B$> A=7

¥Returns the lenath of the srkecified
string.

see also STR$. CHR%, RASC

| ‘humeric variable name
=Y coordinate
=X coordinate

LOCATE X.,Y¥.N LOCATE
s i
I
|

LOCATE S.8.A

¥Stores the color register number that
controls seecified point into the
variable indicated.

see also GRAPHICS, PLOT, COLOR,
SETCOLOR. DRAWTO

LET A=B LET
T T

| “numeric or string constant or
| variable

—rumeric or string variable name
LET C=5#%B
¥The word LET is ortional and often

lett out. It is used for assigning a
value to variables.

LOGCH? LG
T
“numeric variable or constant

PRINT LOG(S> 1.68243791

¥Returns the natural los of the
number.,

see also CLOG

LIST "T:", S.,E LIST
T o

| | “end line number

| start line number

—tupe devige for list (optionald

LIST 168,266
LIST "C:", 26000, 20099

¥List the seecified erosram lines (if
no lines specified list all lines).

see also ENTER

LPRINT A LFPFRINT
i
—numeric or string constant

or variable
LPRINT "ANSWER IS:";A
¥Shortcut method to outeut to erinter.
Does auto OPEN. More than one item can
be outeut rer statement., sererated by
semi-colons or commas. (LP. for short)

see also PRINT, PRIMWT#

LOAD "T:rame.ext" LOARD
%

[ P-3 char name extension
| ‘oeticnal 8-8 character name

“Hupe device letter

LOAD "C:"
LOARD "D:TEST.@S"

¥Load z prosram from device swecified.
Includes an automatic OPEM.

=see zlso CLOAD, CSAVE. SAYE. ENTER
LIST, RUH

W

HEW HNE

¥Erases program and clears variables.

see also CLR
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HEXT L HEXT
T
“rnumeric variable name
same as name used in FOR
HEXT L

¥End of the FOR / NEXT loow. Prosram
execution continues at start of looe
again unless end loor condition is met.

zee also FOR, TO, STEP

APPENDIX Il ATARI BASIC CARDS—REFERENCE GUIDE

F.:"T:name. ext" OFEHN
T T = =T

/A W-3 char extenszion
I | ‘toertional 6-8 char rname
| “ore of device letter

| Yrinter code (B8 if not used’
| A0 code: d4=in, 8=out. 12=koth
“ile number <1-F

OFEM #1.4.@8,"C:"

#¥0ren file for ineutZouteut. Name and
device ture can be a strine variable.

see also GET, IMPUT#, PUT. PRINT#
HOT H HNOT A OrR B O
S T T
“humeric constant or variable L —second statemert

A=HOT 2
FPRINT NOT 2 @

¥Hot reverses the true/+talse evaluation

first statement
IF ®>99 OR Y>99 THEN 2686

¥Logical evaluation. if either state-

of its following statement. 1=TRUE and ment is true, the OR is true. 1=trus

B=FALSE. and B=Ffalse.

=zee also AHD, OR see also AND., NOT

NOTE #F.S.E HOTE FADDLECP FARAIDIDLE
TT T x:

I | “kyte number within sector
| ‘sector number
—+i le number

HOTE #1.A.E

¥This iz a DISK command used to
seecify an exact location on the disk.

see also POINT. OPEH

padd le number, constant or
variable (8-7

B=PADDLECA>

¥/alue returned gests
bhizger as the raddle is
turned counter clockwise
(1-228>,

see also PTRIG. STICKE. STRIG

O H GOSUR L1.L2... Ok
s s o e e

| | ‘tsecond line number

| —first line number

“humeric variable name
ON ¥ GOTO 1e@,260,304

¥0n may ke used in condunction with
GOTO or GOSUE. The taraset line numbers
can be constants or variables. May use
e to as mans as fits on a lozical
line Cline #s atter 1st are ortional).

see also GOTO, GOSUE

FPEEKCLY FPEEK
-
—memory location, numeric

variable or constant
IF PEEK(53279)=6 THEN 2060

¥Returns decimal value of contents in
the srecified memory location.

see also POKE. ADR
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PLOT X.,Y FLOT
! il
| =Y coordinate

=X coordinate
PLOT 1.Y+5

¥P lots a single roint on the screen.
Color determined by the last COLOR
statement. Coordinatezs maz be
numeric constants or wvariables.
Point 6,8 is zcreen tor left.
GRAPHICS

see also DRAWTO. COLOR.

POSITION K.Y FPO=ITICOH
1 i
| % coordinate
=X coordinate

POSITION 4.6

¥Sets the cursor to the srecifisd
screen location. Point 6.8 is the tor
left correr. Coordinates are srpecified
with numeric constants or variables.

see zlso PLOT

FOIMT #F.S,EB FOIMNT
T T °F
I | “hute numbker within sectaor
| tsector number

—+i le numher
POINT #1.32.5

¥This is a DISK command used to skecifa
an exact location on the diskette.

see also NOTE., OPEMN

PRINT A FRIHMNT

o
“numeric or strins

PRIMT "WINMER IS:";M#$

¥Items to erint maw ke constants or
variables. More than one maw be used
per print statement. Multikle items
must be sererated by commas or semi-
colons. ? is abbreviation for FRINT.

see also PRIMT#

POKE L.V FOKE

i .
| twalue (B-255) to eut in RAM
“location of RAM to rut value

POKE &2,LMARG

¥P laces the value srecified into the
RAM memorw location indicated.

see also PEEK

FRINT #F ; A FRINT#H
= -
| “humeric or string

—file number (1-72
PRIMTH#E: "YOU WIN"

#¥Print to device identified by its OPEM
statement (#6 is auwtomatically OPEM +or
screen ararhics). Items mas be
constants or variables.

see also PRIMT. OPEH

POP FOF

¥Removes the last FOR NEXT or GOSUE
reference from the stack. Used to
abnormally terminate the loor or
subroutine. Execution continues with
the next statement.

RETURM. MEXT. FOR

see also GOSUR,

PTRIGCP) PTRIG

=
—padd le number (8-7)
numeric constant or variable

1@ IF PTRIGC(P>=1 THEN 18

¥Returns a 1 if the trisger button is
not pressed, or a @ if the button is
rressed.

s2e also PADDLE. STICK. STRIG
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PUT #F.Y FLIT |  RESTORE L RESTORE
T

S e
| “rumeric constant or wvariable
| CEA-255) ATASCII char code
—+ile number (1-72
FUT#1.ASCC D"
¥Thiz iz the orkozite of GET. It euts
one kbate representing the ATASCII code
of and character to the device
indicated in the OPEM statemsnt.

zee zlso GET. OPEH

RAD AL

¥Instructs comeuter that 211 tri
furztions from here on will ke i
radians (hot desreezy., Default i
radians.

A

3

=

zee also DEG

—1line numker - constant or
variable (default is @

RESTORE 1086+G

¥A1llows DATA statements to be reused
heaninning with the line skecitied.

se= also READ. DATA

RETURN RETLREH

¥Returns from subroutine bacl to line
that called it with GOSUEB.

see also GOSUE, POF

REARD A READ

L
“rumeric or strine variab le name

READ M, MN$

¥0ne or more variakles can have values
assigned to them from DATA statements
with a READ statement. Qetional
multicle variables are seperated by
COMMAS .

see also DATH

RNDC@2
¥=IMTC(RMDC@BI#6)+1

RHI

¥Returns a random number between & and
1 (exclusive),

REM anathing FEM

¥A1lows comments to ke included in the
program listing., Angthing after the
FEM will be isnored and execution
continued on next line.

RUN"T : name. ext" Ik
“ortional device tupe and name

RUN runs program in memory
RUM"C:" loads and runs tarke program

¥Executes prosram startine at first
line. Yariables are set to 6 Carraams
howeyer are not zeroed out),

zee also LOAD, CLOAD, SAYE. CSAYE
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SAVE"T :name. ext" =AW E
5 Rl TR Mian

(I “E-3 char name extension
| =8-2 char ocetional name
—tupe device letter

SAVE"C: "

¥Saves prosram to device sekecified.
Does an automatic COPEHN.

see also CSAVE. LOAD. CLOAD. RUH

SOUND RLP,T.Y =L D
T w T

| | “uvolume (soft 8-15 loud>
| —tone (B-14 even., 16=clear?
| “pitch Chish 6-255 low)
reaister or voice number (G-30

SOUND 2,141.18@.8

¥Numbers mas be constants or wvarizkles.
Sound comes throush TV sekeaker and the
vo lume max be further adiusted with
its volume controls.

5 SETCOLOR
o
|| luminance

| (dark @-14 light., ewen?
| “color (@-15>

—reusister number (G-4)

SETCOLOR R.C,
T
|

SETCOLOR 2.5,12

#¥Stores color and luminance info in
one of the 5 color reusisters.

see also COLOR. GRAFHICS, PLOT

SORCNY SR

e
“numeric variable or constant
PRINT SGR(9>

¥Returns the sauare root of the
number.

SGHCH> =S STATUS STHTUS=S
-
—humeric constant or variable
¥Returns status.
IF SGN(X>=1 THEN PRINT "FIMWISHED"
¥Returns +1 i+ the numker is rositive.
8 if it is @, or -1 if it is negative.
SIHCHD =IM FOR L=S TO E STEP N STEF
-T T T T T
—numeric constant or variable [ | lster size (ortional)
11 —end loor value
A=SIH(B) L‘—start loor value

¥Returns the zine of the numker.

see also COS

loor numeric variakle name
FOR @=1 TO 2 STEP .3

¥Ster defaults to 1 if not seecitied.
Lookr wariable is incremented by ster.

see also TO. FOR, MEXT
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STICKCH STICK

=
—=tick number(@-732

¥Returns the rosition 18 14 &
of Jowsticl rumber H. N
15 is the neutral <11=15==7>
rosition. Other numbers 21N
are as indicated. Q135

see also STRIG

IF A THEM E THEHM

T & A
| —statement
comparison

IF A=1@ THEH PRIHWT "WIHMER"

¥I+ the comparison is true then the
statement after the THEH is executed.
Mag be followed kb another IF THEM.

see also IF

STOF =ToOPF

¥Execution stors. May ke restarted
with CONT with variakles intact.

see also EMD, COMT

STRIGCH? STRIG

s
Sioustick numker (B-73
numeric variable or constant

IF STRIGC1»=@ THEW FRIWT "FIRE!"
¥Returnzs a 1 if dowstick N trisgser
button is not eressed, and returns
@ if it is pressed.

see also PTRIG, STICK

FOR TO E STEP H T
& o e

| leter zize Comtionall

—end loor value

—start loor value

—loor numetic wvariakle name

g
T
|
|

L=

-
|
|
|

FOR A=1 TO 28

¥T0 sereraztes the start value and end
value for the loor variable.

see also STEP. FOR., HMERT

TRAP L TFEAF
=
“line number varizble or constant
258 TRAP 256 : IWPUT N
¥I+ an error occurs, the last TEAF
taltes control and execution continues
at the line it indicated. Onhce used it
must be reset once amain. It maw he
set or reset as often az 2ou wish.

STRFCHD
T
“numeric variable or constant

=TR#F

N$=STRE (M

¥Cormerts z number into a
string made ur of its numerals.
The numker 154 becomes "154".

1)

22 also CHRE$, VAL, ASC

USR(W > U=
i
—ireut values (at least onel
USRC{1S>

¥Performs a Machine Lansuase routine
using the input values specified.
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Appendix III

ATARI Pokes

POKE is a BASIC keyword with most microcomputers, including the
ATARI Home Computer. However, many people shy away from it since it
affects the computer directly and immediately.

However, we will list and explain some POKEs that you may be
interested in, and if you use them correctly they can be very useful. There
are many others listed in Appendix | of your Atari 400/800 BASIC
Reference Manual.

POKE 77,x

POKE 77, 128—This puts your computer into ATTRACT MODE. If any
image is left on your TV screen for a long period of time, it might
burn out some of the color phosphors making up the screen. If no
keys have been pressed for a while, your ATARI Home Computer
will jump into ATTRACT MODE, changing the colors from light to
dark and so on to prevent any image from burning your screen.
Location 77 keeps track of how long it has been since the keyboard
was accessed. Each time the keyboard is touched, it resets itself to 0.
It increments itself every few seconds. When it reaches 128 it jumps
into ATTRACT MODE. Thus when you POKE 128 into location 77,
it thinks that it is time to protect the screen and jumps to ATTRACT
MODE.

POKE 77, 0—This is just the opposite of putting 128 into location 77. Put
a 0 there and the ATARI resets its count towards ATTRACT MODE.

313
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This is useful when you have the ATARI doing ANIMATED COM-
PUTER ART. The screen is changing, so there is no worry about
burning the screen. So to prevent ATTRACT MODE from starting,
just do this poke frequently in your program.

POKE 755 x

Location 755 keeps track of how the characters will be displayed on
the screen. Normally it is 2, but if you put a 4 there all the characters will
be displayed upside down. POKE 755, 4 will flip characters upside down.
POKE 755, 2 will return them to normal.

POKE 764,x

This location keeps track of the last key pressed, until it is used by the
computer. This is sometimes referred to as the keyboard buffer. The com-
puter will always remember the last key hit. If you hit two before it can
use them, it will forget the first one. POKE 765,255 will clear the buffer,
even if you had hit a key. This is handy to use just before an INPUT,
since it gives a clean start. For example, try this program:

10 PRINT “HIT A KEY”
20 FOR LOOP=1 TO 999 : NEXT LOOP
30 INPUT X

When you RUN this program and hit a key, notice that when the program
next asks you for an INPUT, it types the key you hit previous to asking
you as the first part of your answer. At times this is not wanted. Thus, add
the following line to your program, and the buffer will be cleared out:

25 POKE 764,255 :REM CLEAR KEYBOARD BUFFER

Now when you hit a key, the computer forgets it just before asking for
INPUT.

It also is useful to use PEEK with 764. That way you can watch for
when a key is hit. For example:

100 IF PEEK(764)=255 THEN 100 :REM WAIT TILL KEY IS HIT

The above line will wait till a key is hit before continuing with the pro-
gram.
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POKE 82,x  POKE 83 ,x

These two locations control the margins on your screen. The left
margin is controlled by 82 and the right margin by 83. You can change
them at any time by issuing a POKE statement. To find out what the
margins are now just try this:

PRINT PEEK(82), PEEK(83)

They normally are set at 2 for the left margin and 39 for the right. That
gives you a line 38 characters long. You can fit 40 characters on the
screen, though, if you wish. Just do this:

POKE 82, 0

Now you have the maximum length. Did you notice the word READY
was over two characters to the left? Now try this one:

POKE 83, 10

Everything still looks the same, but just start typing. Type a whole line of
Ks. Were you surprised when less than half way across the screen, they
jumped down to the next line? Now clear your screen (don’t use the
[SYSTEM RESET]| button—use [SHIFT] [CLEAR]). The margins are
still different. They will remain different until you either issue another
POKE to 82 or 83 or you hit the RESET button.
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Appendix IV

Clocks, Time, and
Timing Input

Your ATARI Home Computer has a “built-in” clock, which will
enable you to write programs which need a way to keep track of time.
This is most often useful when you want to ‘““time” a player’s response.
Here is a brief description of how you can make use of your ATARI’s
“Jiffy Clock’':

Three bytes of memory keep “time” by storing the number of cycles
used by your ATARI’s 6502 CPU. The cycles occur at intervals of 1/60
of a second. The passing of time is recorded in memory locations 18,19,
and 20, beginning with the moment your ATARI Home Computer is
powered up and ending with the moment at which the power is turned
off. Programmers often call each 1/60-second cycle interval a “jiffy”;
hence, the name “jiffy clock” for this method of keeping track of time.

Each of these memory locations acts as part of the clock; instead of
measuring time in hours, minutes, and seconds, each location just keeps
track of as many “‘jiffies” as it can hold (from 0-255). When the smallest
one becomes full, it spills over into the next one, and so on. It’s really
very much like a digital clock, except that the ATARI only knows how to
count in “‘jiffies,” instead of seconds. Therefore, we need to do a little
arithmetic to make it work for us.

Let’s look at an example. To start your clock running in any pro-
gram, you first need a statement like this:

10 LET TIME1 = INT((PEEK(18)*65536) + (PEEK(19)(*256) +
PEEK (20));
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—— PEEK (18)*65536 number of 2562 jiffy-units

PEEK (19)*256 number of 256 jiffy-units
PEEK (20) number of unit “jiffies” (each jiffy =
l 1/60th second)
no. of 1/60 second units (0-255)

no. of 256*1/60 second units (0-255)

no. of 2562 *1/60 second units (0-255)

This will start the clock running so that we have a “‘starting time.”
However, this number will be given to us in “jiffies,” instead of seconds.
In order to convert it to seconds, we simply need to divide by 60 (each
jiffy is 1/60th of a second). Therefore, we could add:

20 TIME1 = INT(TIME1/60)
Or, we could have written our original line as follows:

10 TIMET = INT(((PEEK (18)*65536)+(PEEK (19)*256)+
PEEK(20))/60)

In order to see what the starting time is, we simply PRINT its value:
30 PRINT “START TIME =";TIME1

Now, if we want to determine how much time has passed at any
moment, we just subtract our starting time (TIME1) from the current
time:

6000 REM — SUBROUTINE TO GET ELAPSED TIME —

6010 NOW = INT(((PEEK (18)*65536)+(PEEK(19)*256)+
PEEK(20))/60)

6020 TIMEGONE = NOW - TIME1

6030 RETURN

If we then PRINT TIMEGONE, we will find out how many seconds
have elapsed since we first set our clock. (Remember: You must set this
clock in each program you want to have a timing function; your ATARI
will always count “jiffies,” but you won't be able to sense them unless you
start your own version of the clock running.)

We could use this subroutine to tell how long it took someone to
answer a math problem as follows:
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100 TIMET=INT(((PEEK(18)*65536)+(PEEK(19)*256)+
PEEK(20))/60)

110 PRINT “WHAT’S 4*7 ";

120 INPUT X

130 GOSUB 6000

140 PRINT “IT TOOK YOU “;TIMEGONE;”SECONDS TO
ANSWER THAT.”

Because you may use it quite often, it would probably be a good idea
to make your “clock starter” a subroutine as well. You could do this by
just renumbering line 100 (or line 10 in the first example) and adding a
RETURN to end the subroutine. Then, to start the clock, you would just
do a GOSUB to that line number:

100 GOSUB 5900:REM - Start clock running -
130 GOSUB 6000:REM - Get elapsed time -

5900 REM - - SUBROUTINE TO START THE CLOCK - -

5910 TIME1 = INT(((PEEK(18)*65536)+(PEEK(19)#256)+
PEEK(20))/60)

5999 RETURN

6000 REM - - SUBROUTINE TO GET ELAPSED TIME - -

6010 NOW = INT(((PEEK(18)*65536)+(PEEK(19)*256)+
PEEK(20))/60)

6020 TIMEGONE = NOW - TIMET1

6030 RETURN
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Appendix V

A Scorekeeper Subroutine
for More Than One Player

A Scorekeeper Subroutine for More Than One Player

10 REM—SCOREKEEPER FOR MORE THAN ONE PLAYER
15 REM—TED M. KAHN

20 PRINT “HOW MANY PLAYERS”;

25 INPUT P

30 DIM S(P)

35 FOR I=1 TO P:LET S(P)=0:NEXT |
100 REM—TO CALL SCOREKEEPER

101 REM LET W=NUMBER OF WINNER
102 REM (E.G., PLAYER 1,2,3, ... ETC.)
105 REM—THEN GOSUB 6000

6000 REM—ADD TO WINNER’S SCORE
6005 REM—AND SHOW TOTALS

6010 S(W)=S(W)+1

6020 GRAPHICS 1:REM SHOW SCORES
6030 FOR =1 TO P

6040 PRINT #6;“PLAYER;1;"=";5(1)"”
6050 PRINT #6

6060 NEXT |

6099 RETURN

327
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Appendix VI

Screen Design Sheets for
GRAPHICS Modes 0O-8

f. We wish to thank Mr. Bill Carrls of the Home Computer Division of Atari, Inc.
for his permission to reproduce these sheets, Mr, Carrls developed them while
he was working as Director of Atarl Technical Services.
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Appendix VII

ATASCII Character Codes

The following chart is designed to make conversion from ATASCII
to character string easier. You may know what keys the user of your pro-
gram is supposed to hit, but you may not know what their ATASCII
values are. ATASCII Keyboard Chart to the rescue! Simply locate the key
on the chart, and all possible ATASCII values are shown right on the key.
NOTE that each of the 26 letters has 6 possible values, depending on the
mode: shifted, reverse, or control. The lower left corner of the chart shows
how to interpret each of these numbers.

Now, let’s say for example, that you want the user to hit Y for yes,
N for no, or H for help (it's nice to allow a HELP option). But you don’t
really care whether it is a capital or small letter, or even whether it is
reverse or control. You simply want to know if one of those 3 keys was
pressed (ignoring all others). First look up the keys and write down their
values. In this example you would write:

Y =89, 121, 25, 217, 249, 153
N =78, 110, 14, 206, 238, 142
H =72, 104, 8, 200, 232, 136

Now you simply write a subroutine to get a keypress, and another to
check if it is one of the values you are expecting. If it is not a valid value,
go back and get another keypress. If it is valid, return it as a capital Y, N,
or H. This may sound involved and complicated, but it really is quite
simple. Below is part of a sample program, including the two routines
mentioned above.
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UPPER CASE + 32 = LOWER CASE REVERSE CHARACTER = NORMAL + 128

1 5[133]| [—18[14q]
SET 159 | \qui3[241]| (wi19[247]| | @101[229]| | r114[242]
TAB 127 | () 81[209]| |Ws7[213]| | E 69[197]| | R 82[210]

b= 1[129]| [H19ia7]| [ 4[132)] |/ 6[134] | \ 7[135]| |4 8[i36]| w10[138
CTRL | @ 97[225]| | s 115[243]| |d10o[228]| |f102[230]| |@103[231]| |h04[232] |j106[234]
Ros[i53]| |8 szt {Dse(i58]| |F o153 |6 71531 W o2fzo0| |9 74252)

/
L 26[154] 3] || 22[iso]f | 12[130]} | _4[142]
SHIFT 2122[250]| [ X120[248]| | € 99[227]| [w118[246]| | by 98[226]| | M110[233]
2 50(z15]| | Kss(as]| | 6 67[153]| | Wsolzia)| | B sslioa)] | M7szoe]

\

CHARACTER
REG. CODE
REVERSE CODE
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VALUES FOR: CHRS$(V)— GET # 1, V-POKE X, V=PEEK (X)— ASC (“X")

CLEARY (CHAR CHAR N
125" | [insT 255 | PERETE
CLEAR s LINE [| BREAK SYSTEM
@ 64[192] i35 || ieE. DELETE RESET
8 56154 <60[158]] [=62[190]] | gacy s )
126

N N
-
. OPTION
|105 RETURN 155 PEEK (53279) =
I 730207]
/ N\ /
a8 A
*11[139] = 30 - 31 CAPS
SELECT
kio7233] \92(220]| | A 94[222] . PEEK'(53279)=5

+43[171]| |*42[170

K723

% /

wo[128]| [#96[224]| | T [|rvs OFF

SHIFT START
[ 910219]| | J93[221]| | ? 63191 PEEK (53279)=6
v 44[172)| | - 46[174]| [£47073)| | RV> ON

Chart designed & compiled by Len Lindsay

SPACE REVERSE SPACE
39 ATASCII CHARACTER CODES 160

©1980—Reprinted with permission—*ATARI is trademark of ATARI Inc.
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100 PRINT “YOUR CHOICE (Y,N, OR H):"";
110 GOSUB 1000 : REM GET A VALID RESPONSE
120 IF C$="H"” THEN GOSUB XXXX : REM ROUTINE
FOR HELP
130 IF C$="Y” THEN GOSUB YYYY : REM ROUTINE
FOR YES
140 IF C$="N" THEN GOSUB ZZZZ : REM ROUTINE
FORNO ... [PROGRAM HERE]
999 END
1000 C$=" " : REM ROUTINE TO GET Y, N, ORH
1010 GOSUB 2000 : REM GET THE CODE OF THE KEY
PRESSED
1020 IF CODE=89 OR CODE=121 OR CODE=25 OR
CODE=217 OR CODE=249 OR CODE=153 THEN C$="Y"
1030 IF CODE=78 OR CODE=110 OR CODE=14 OR
CODE=206 OR CODE=238 OR CODE=142 THEN C$="N""
1040 IF CODE=72 OR CODE=104 OR CODE=8 OR
CODE=200 OR CODE=232 OR CODE=136 THEN C$="H"’
1050 REM IF C$ STILL =* " THEN IT WAS NOT VALID
1060 IF C$="" THEN 1010 : REM GET ANOTHER KEY
1099 RETURN : REM C$ NOW IS EITHER Y, N, OR H
2000 OPEN#1,4,0,K:” : REM THIS COULD BE AT THE
PROGRAMS BEGINNING
2010 GET#1,CODE: REM GET A KEY
2020 CLOSE#1 : REM NOT NEEDED IF LINE 2000 IS AT
PROGRAMS BEGINNING
2099 RETURN : REM CODE IS THE VALUE OF THE KEY HIT



ABS, 299, 301

Addition drills, 82, 85-88, 89, 90-91

Addition sign, 82

ADR, 299, 301

AIRPORT program, 261

ALBERS program, 270, 286-87

Algebra drills, 90-93

ALPHABET CODE GUESSING
GAME, 181

ANAGRAM programs, 185-87

AND, 299, 301

Animated computer art, 314

ANIMATION games, 229-32

ASC, 299, 301

ASTROLOGY game, 196-97

ATARI BASIC cards, reference guide,
297-311

ATARI BASIC Interpreter, 289

ATARI logo key, 74, 95, 250

ATARI printers, 182, 190, 197

ATARI 410 Program Recorder, 6

saving a program on, 52

ATARI 810 Disk Drive, 6,52

ATASCII character codes, 332-33

ATN, 299, 302

ATTRACT MODE, 313-14

BASIC vocabulary, 4
conventions followed by, 27, 30
BASIC vocabulary, explanations of,

10

A$(X,Y), 97,99, 104, 217

CLOAD, 52, 299, 301

COLOR X, 40, 45, 278, 281, 282,
299, 303

CONT, 8, 10, 49, 299, 304

CSAVE, 52, 299, 304

DIM A$, 79, 80, 85,95-97, 103-4,
291, 293, 299, 305

DRAWTO, 43, 45-46, 299, 305

END, 79, 81,91, 103, 295, 299,
305

ENTER, 165, 169, 299, 306

FOR-NEXT, 38-39, 45,47, 63, 86,
291, 294, 299, 300, 306, 311

FOR-STEP-NEXT, 55-56, 62-63,
299, 305

Index

GOSUB, 59, 60, 61, 79-81, 102-3,
290, 293, 294-95, 300, 307

GOTO, 7, 10, 38, 223, 293, 300,
307

GRAPHICS 0, 79, 81, 249, 278,
279-80, 281, 295, 300, 307 (see
also Text modes)

GRAPHICS 1, 64-66, 233, 276,
300, 307

GRAPHICS 2, 64-66, 233, 234-35,
276, 300, 307

GRAPHICS 3, 123, 128, 223-24,
226, 281, 282, 300, 307

GRAPHICS 4, 281, 282, 300, 307

GRAPHICS 5, 231, 281, 282, 300,
307

GRAPHICS 6, 281, 282, 300, 307

GRAPHICS 7, 40, 42, 44, 234-35,
281, 282, 300, 307

GRAPHICS 8, 245, 300, 307

IF ... THEN, 28, 30-31, 38, 81,
83, 293, 299, 303, 308

INPUT A$, 79, 292

INPUT X, 27-28, 30-31, 32, 53,
61,95, 96,97, 103,292, 300,
308,314

INT, 23, 31, 49, 300, 308

INT(RND(1)*any integer), 23-24,
25, 31

INT(RND(1)*any positive integer)
+1,24,25,27,31,126,128

LET X=, 26-27, 31, 38, 95, 300,
309

LIST, s, 7, 10, 67, 165, 169, 300,
309

LPRINT, 182, 190, 300, 310

NEW, 6, 10, 310

ON-GOSUB, 99-100, 103, 193,
300, 311

PEEK(X), 67, 69, 300, 311

PLOT X, Y, 42, 45, 300, 310

POKE, 69, 300, 310, 313-15

POSITION X, Y, 65, 66, 300, 309

PRINT, 6-7, 10,53, 182, 190, 300,
309 (see Question mark)

PRINT #6;, 64-65, 233, 234, 300,
309

READ-DATA, 101, 104, 291, 292,
299, 300, 304, 308
READY, 5,10
REM, 39-40, 44,47, 57, 290, 300,
308
RESTORE, 291, 292, 300, 307
RETURN, 60, 61, 79, 80-81,
102-3, 294-95, 307
RND(1), 22, 23, 31, 126, 300, 307
RUN, 5,7, 10, 300, 307
SETCOLORY, Z, W, 276,278-79,
281, 282, 299, 301, 306
SOUND, 66-67, 299, 305
BASIC vocabulary, immediate mode
for, 5-6
BIGLETS subroutine, 218
BINGO, 139, 140-44
Blinking square (see Cursor)
BRAINBUSTER, 139, 153-57
Branching, 28-31
definition of, 31
[BREAK] key, 8,10, 11, 49,78
BYE, 299, 302

[CAPS/LOWR] key, 65, 70
Character length, 8,9, 46
Character strings
explanation of, 94-95, 193
function for, 97,99, 104
storing in memory, 95-97
string length error, 291
CHORD BUILDER program, 265-67
CHRS$, 299, 301
[CLEAR] key, 14,16,20,46,57, 58,
63,72,74, 161
CLOG, 299, 303
CLOSE, 299, 303
CLR, 299, 303
Colon, 42, 46
COLOR (see BASIC vocabulary, ex-
planations of, COLOR X)
COLOR & SOUND program, 268-69
COLOR PREFERENCE game, 200
Color programs, 276-88
ALBERS, 286-87
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336 INDEX

COLOR DOTS, 288
color plotting (see Color programs,
TRIANGLE)
colors available in, 276, 278, 301
for demonstration of 128 ATARI
colors, 276-77
for demonstration of 128 color/
luminance combinations (see
RAINBOW) 282
RANDOM COLOR MOSAIC, 281
3-D COLOR CUBE, 284
TRIANGLE, 285
using paddle controllers to play
with color and sound, 288
Commas, 9, 46
Computer-composed stories, 192-93
Control (see [CTRL] key)
Control characters, 72
COS, 299, 304
[CTRL] key, 15-17, 19, 20, 72, 74,
95,181, 249, 250
Cursor
control keys for, 15-16, 19, 95
definition of, 14,15, 21
out-of-range error, 295
relocating, 16, 20, 21

Dancing dot program, 258
Debugging (see Program debugging)
DEG, 299, 305
Delay loops, 56, 62, 68
[DELETE] key, 16, 17, 18, 20, 21,
251
Delimiters
colon, 42, 46
commas, 9, 46
definition of, 9
explanations of, 10-11
parentheses, 23, 24, 32
quotation marks, 6, 10
semicolons, 8,9, 11
spaces, 8, 182
DICE programs, 126-31
DICTIONARY program, 165-68
games using 169-80
Distortion control, 255
Division drills, 84-85, 88, 89-90
Dollar sign, 95, 96
Dynamic computer art, 236-40

Editing functions, 13, 15-19
ENCODING & DECODING game,
182-84

Error messages, 14-15, 290-96
definition of, 20

Errors, types of, 289-96
array or string DIM error, 293
attempt to divide by zero, 293
cursor out of range, 295

input statement error, 292-93
line not found, 293-94
no matching FOR statement, 294
out of DATA error, 291-92
RETURN error, 294-95
run-time error, 289, 290
semantic error, 289
string length error, 291
syntax error, 289
value error, 290-91

[ESC] key, 57, 58, 63,72, 74, 95,

161, 251
EXP, 299, 306
Explosion programs, 260

File devices, 295

FOR (see BASIC vocabulary, expla-
nations of)

Fortune cookies, 197

FORTUNE TELLER game, 194

Fractured letterwriting, program for,
190-92

Fractured tales, 188-93

program for, 189-90
FRE, 299, 306

Games
ALPHABET CODE GUESSING
GAME, 181
anagrams, 185-87
ANIMATION, 229-32
ASTROLOGY, 196-97
being first to reach 100, 116-18
BINGO, 139, 140-44
BRAINBUSTER, 139, 153-57
COLOR PREFERENCE, 200
computer-composed stories, 192-93
DICE, 126-31
Games, dressing up, 61, 64-75 (see
also Programs)
calling player by name, 85-87, 97
congratulating player, 85-87
large letters and numbers, 79-81
‘‘neon sign’’ or flashing advertising
effect, 128
“prompt’’ messages in, 78
title page at beginning, 67-75
Games (see also Programs)
ENCODING & DECODING, 182-
84
FORTUNE TELLER, 194
fractured letterwriting, 190-92
fractured tales, 188-93
GOODNAME game, 234
GRAPHICS CODES, 182
GUESS THE CENTER, 226-28
horoscope, 196-97
MEDITATIVE WORD IMAGERY,
163-64

moving messages, 233-35
NIM, 119-25
number facts (counting), 78-79
number-guessing, 33-35, 111-15,
281
number and logic, 111-57
ORACLE, 195 (see also Games,
COLOR PREFERENCE)
PHANTOM, 139, 145-52
plotting-guessing, 223-25
QWERT, 136-39
REVERSE, 132-35
secret codes, 181-84
SERIES, 175-80 (see also Games,
types of, USSTATES)
SILLY QUESTIONS/ANSWERS,
198-99
spelling drills, 99-102
SUNTORED, 170-72
three-letter word, 165-80
TOESTITCH, 206-10
tortoise and the hare, 50, 52-61
USSTATES, 201-6
VOCABULARY, 210-16
word and guessing games, 159-218
word-guessing, 161-62
GET, 300, 307
GOODNAME game, 234
Graphics characters, 72, 94-95, 181-
82
program testing knowledge of loca-
tion on keyboard, 182
GRAPHICS CODES game, 182
Graphics modes, 40, 44, 46, 65, 221~
51, 278, 281, 301 (see also BA-
SIC vocabulary, explanations of
GRAPHICS 0-8)
GUESS THE CENTER game, 226-28

Horoscope game, 196-97

HORRORS OF WAR program, 273-
74

HUE, 68

Incrementing, definition of, 63

INPUT (see BASIC vocabulary, expla-
na)tions of, INPUT A$ and INPUT
X

[INSERT] key, 16, 18, 20, 21

Inverse video letters, 72, 74, 95

IRIDIS, 72

JAZZ program, 270-72
Jiffy clock, 317-18
Joystick controller, 139, 265

Keyboard buffer, 314
KEYBOARD CHORDS program, 264



Keyboard, features of, 4
arrow keys (see Keyboard, features
of, cursor-control keys)
ATARI logo key, 74, 95,250
[BREAK] key,8,10,11, 49,78
[CAPS/LOWR] key, 65, 70
[CLEAR] key, 14, 16, 20, 46, 57,
58,63,72,74,161
[CTRL] key, 15-17, 19, 20, 72,
74,95,181, 249, 250
cursor-control keys, 15-16, 19, 95
[DELETE] key, 16,17, 18, 20, 21,
251
[ESC] key, 57,58,63, 72,74, 95,
161, 251
[INSERT] key, 16, 18, 20, 21
[OPTION] key, 67,226, 276
rapid repeat, 16
[RETURN] key, 5,6,7,10, 18,
19, 21, 33, 39, 42,52, 57
[SELECT] key, 67, 276
[SHIFT] key, 14, 18, 20, 21, 46,
57,65,70,161, 251
[START] key, 67, 276
[SYSTEM RESET] key, 44, 46,67,
78
KEYBOARD ORGAN program, 263
KEYBOARD PIANO program, 263-
64

LEN, 300, 309
Line numbers
common error with, 293-94
definition of, 5,9
function of, 5,6,7,9
Literal strings (see Character strings)
LOAD, 300, 309
LOCATE, 300, 310
LOG, 300, 310
Logical line, 46, 57
definition of, 9
Loops, commands for
FOR-NEXT, 38-39, 45, 47, 63, 86,
291, 294, 299, 300, 306, 311
GOTO, 7, 10, 38, 223, 293, 300,
307
LET, IF-THEN, GOTO, 38
Loops
definition of, 9
examples of, 28-31
setting up, 7-9
Loops, types of
delay (WAIT), 56, 62, 68
infinite, 8,9
nested, 53-54, 61-62

MEDITATIVE WORD IMAGERY
game, 163-64
Menu, creating, 97

MESSAGE BILLBOARD game, 233
Multiplication drills, 82-83, 88, 89
Multiplication sign, 82

Music programs (see Sound programs)

Nervous lines program, 258
Nested loops, 53-54, 61-62
error made with, 294
NEXT (see BASIC vocabulary, expla-
nations of, FOR-NEXT)
NIM game, 119-25
program for, 123-25
NOT, 300, 311
NOTE, 300, 311
Number and logic games, 111-57

ON (see BASIC vocabulary, explana-
tions of, ON_GOSUB)

OPEN, 300, 311

[OPTION] key, 67, 226, 276

OR, 300, 311

ORACLE game, 195

PADDLE, 300,311
Parentheses, 23, 24, 32
Pause (see Delay loops)
PEEK (see BASIC vocabulary, expla-
nations of, PEEK(X))
Peripherals, 295
PHANTOM, 139, 145-52
Pitch, 255, 256, 257-58, 265
program illustrating, 256-57
PLOT (see BASIC vocabulary, expla-
nations of, PLOT X, Y)
Plotting guessing games, 223-25
POINT, 300, 310
POP, 310
POSITION (see BASIC vocabulary,
explanations of, POSITION X, Y)
PRINT (see BASIC vocabulary, ex-
planations of, PRINT)
PRINT # (see BASIC vocabulary, ex-
planations of, PRINT #6;)
Program debugging, 290-96
Programs (see a/so Subroutines,
Games)
blinking title before changing color,
68-69
changing color of letters in a pulsat-
ing effect, 68
changing luminance level, 75
changing screen background color,
68
for choosing a random number, 22-
27
clearing screen without erasing
memory, 14
for color (see Color programs)
for colored hearts, 70, 72
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color/sound show for winner, 116,
117

for continued calculation using one
INPUT statement, 27-28, 32

correcting mistakes in, 13-21

correcting while writing, 17

definition of, 9

displaying title upside down every
other blink, 69

drawing, 24

for drawing a moving face, 230-31

dressing up games (see Games, dress-
ing up)

duplicating a BASIC statement
(multiple line trick), 18-19

for dynamic computer art, 236-40

foradynamicdictionary definition,
249-51

for graphics demonstration using
straight lines and color, 241-44

using high resolution drawing, 245-
48

giving hints to player, 113, 162,
226-28

for identifying three-letter words,
173-74

for interesting wave effects, 249

for keeping track of number of
guesses, 113

for learning to estimate a correct
answer (see GUESS THE CEN-
TER game)

for learning harmony and music
theory, 265-67

modular, 61

for music (see Sound programs)

numbering, 19-20

plotting points in different graphics
modes (see Plotting guessing
games)

removing from memory, 6

saving on Program Recorder, 52

forscreen background and text win-
dow black color, 67-68

setting up loops, 7-9

for sound (see Sound programs)

switching from upper-case to lower-
case letters and back, 69-70

for teaching the alphabet to chil-
dren, 181

for testing knowledge of graphic
characters, 182

using text and character graphics,
249-51

for three-letter word dictionary,
165-68

writing timing function for, 317-19

visualizing, 8

writing into memory, 5, 6, 7
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Programs, drill-and-practice type, 77-
105
addition drills, 82, 85-88, 89, 90-
91
algebra, 90-93
division drill, 84-85, 88, 89-90
for 5- to 12-year olds, 82-86
for 4-, 5-, and 6-year olds, 78-81
inductive thinking skills, 91-93
letter identification for young chil-
dren, 98-99
multiplication drills, 82-83, 88, 89
spelling drills, 99-102
subtraction drills, 83-84, 88, 89
times table drill, 89
for two persons, rulemaker and
player, 91-93
for upper elementary and junior-
high grades, 91-93
PTRIG, 300, 309
PUT, 300, 308

Question mark, 225
Quotation marks, 6, 10
QWERT game, 136-39

RAD, 308

Random line/sound pattern, 258

Random number function (see BASIC
vocabulary, explanations of,
RND(1))

Random numbers, plotting, 44

READ (see BASIC vocabulary, expla-
nations of, READ-DATA)

Recognition routine, 165

[RETURN] key,5,6,7,10,18,19,
21,33,39,42,52, 57

REVERSE game, 132

Program for, 133-35

RND (see BASIC vocabulary, expla-
nations of, RND(1))

ROCKET LIFt OFF program, 259

ROW, 74,75

Run-time errors, 289, 290

SAVE, 299, 306
Screen
changing margins on, 315
clearing without erasing memory, 14
color, 20
design sheets for graphics mode on,
325-32
Screen-protection color change, 75
Scrolling, preventing, 58
Secret codes, 181-84
[SELECT] key, 67, 276
Semantic errors, 289
Semicolons, 8,9, 11
SERIES game, 175-80

SETCOLOR Y, Z, W, (see BASIC vo-
cabulary, explanations of, SET-
COLOR Y, Z, W)

SGN, 299, 306

[SHIFT] key, 14, 18, 20, 21, 46,57,
65,70,161,251

SILLY QUESTIONS/ANSWERS
game, 198-99

SIN, 299, 306

Siren program, 259

Sound programs

AIRPORT, 261
CHORD BUILDER, 265-67
COLOR AND SOUND combina-
tions, 268-69
the dancing dot, 258
explosion, 260
HORRORS OF WAR (sights and
sounds), 273-74
interesting pitch, 256-57
JAZZ, 270-72
KEYBOARD CHORDS, 264
KEYBOARD ORGAN, 263
KEYBOARD PIANO, 263-64
nervous lines, 258
random line/sound pattern, 258
ROCKET LIFT OFF, 259
siren or whistle, 259
using voice, distortion, and volume,
262-64
SOUND W, 254
range of, 255
SOUND X, 254, 255
voices of, 254, 255
SOUND Y, 254
pitch values for musical scale, 254~
55
SOUND Z, 254, 255
range of, 255
values for distortion control, 255,
262
Spaces, 8, 182
Special function characters, 72-73
graphics effects with, 249-51

Special function keys, 276

Spelling drills, 99-102

SQR, 299, 305

[START] key, 67, 276

STATUS, 299, 305

STEP (see BASIC vocabulary, expla-
nations of, FOR-STEP-NEXT)

STICK, 299, 304

STOP, 295, 299, 304

STRIG, 299, 304

STR$, 299, 304

Subroutines, 290

clock starter, 317-18, 319
for creating 3-letter word diction-
ary, 165, 166-68

definition of, 79, 102
for dice-throwing, 128, 130-31
error made with, 294-95
following flow between main pro-
gram and, 81
pause, 102, 103, 229
scorekeeper for more than one play-
er, 321
for timing a player’sanswer,318-19
used in a simple drill, 79-81
Subroutines, for word and guessing
games, 217-18
Subtraction drills, 83-84, 88, 89
SUNTORED program, 170-72
Syntax errors, 289
[SYSTEM RESET] key, 44, 46, 67,
78

Text graphics, 249-51
Text modes
error with cursor in, 295
obtaining interesting wave effects
in, 249
summary of, 222
Text window, 278
definition of, 53, 61
THREE-LETTER DICTIONARY pro-
gram, 165-68
Three-letter word games, 165-80
Time, 317-19
Times table drill, 89
TO, 299, 303
TOESTITCH game, 206-10
TORTOISE & THE HARE games, 50,
52-61
TRAP, 299, 303

USR, 299, 303
USSTATES game, 201-6

VAL, 299, 302
Variable names, 95, 290
A$,96-97,217
HUE, 68
NAMES$, 85-86, 96,97
WAIT, 56
VOCABULARY game, 210-16
Volume control, 255

WAIT, 56

Whistle program, 259

Word and guessing games, 159-218
Write-protected disk, 296

X coordinate, 223, 224, 291
X10, 299, 302

Y coordinate, 223, 224, 291
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Games & Recreations

Herb Kohl Ted Kahn Len Lindsay
with Pat Cleland

Atari Games and Recreations offers a very different approach to introducing
programming to the novice computer user. The authors encourage you to de-
velop your own ideas for computer games and provide models from which
to draw ideas for such games. You'll start with easy games that will serve as
building blocks for more complex and creative programs. At the end of each
chapter are sophisticated programs that will interest experienced program-
mers or beginners who want a challenge. You’ll learn how to develop your
own programming styles and have fun as you do it. And in the process you’ll
discover and master all the capabilities of your machine.

In addition to games, you'll find a special section on the graphics, sound,
and color features of your Atari Home Computer System. You'll learn how
to draw graphs, add color and sound to your games, and mix all the modes
of the computer to create multimedia games and performances.

Atari Games and Recreations can also serve as a basic learning guide for
kids and adults alike, and as a sourcebook for teachers. The book demon-
strates how games form a beautiful domain for learning computer program-
ming and that computer literacy need not be limited to the mathematically
gifted or scientifically-minded user.

Atari Games and Recreations e¢nalbiles you to play with your computer and
take power over it. Ultimaltely, you are the intelligence of your computer, so
explore the games, experiment, and become a computer expert!

Table of Contents:

Part I: ~ LEARNING ABOUT THE ATARI PERSONAL COMPUTERS
THROUGH GAMES
I. Communicating with Your Computer
2. Theme and Variations: An Introduction to the Fine Art of
“Dressing Up”
3. Drill and Basic Skills
Part II:  GAMES FOR THE ATARI COMPUTER
4. Number and Logic Games

5. Word and Guessing Games

Part 111: THE ATARI SPECIAL
6. Graphics
7. Sound
8. Color
Appendices
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