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Introduction 

There are many different ways to approach your AT ARI® 400TM 
or AT ARI 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 AT ARI 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 I will contain 

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

an exposition of id eas and command s used in most of the programs 
presented. However, at the end of each chapter there are soph isticated 
programs that shou Id interest experienced programmers. As yo u read 
through the book, we will exp lain many of those aspects of computer 
langu age that are used in the programs and exercises presented. We will 
also illustrate some basic concepts such as/ooping and branching that will 
enable you to deve lop comp lex programs. It is possible to use this book as 
a basic learning text as wel l 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 vocabu lary of BAS IC. 

The AT AR I computer is part icu lar ly su ited to be approached through 
games, as it grew from games li ke "Pong TM" and provides you with the 
capacity to program comp lex games contro ll ed by paddles and joysticks. 
You can buy pac kaged games programs for your com puter and paddl es 
and joysticks, as we ll . You can also, with practice, program games of yo ur 
own that use joysticks and padd les and are as chall enging as those com
mercially ava ilable. 

Here is a picture of a joystick. You might have noticed that there are 
two puzzled creatures sitting on it, wo ndering whether to play "Star 
Raiders TM" or make up th eir own games.~ 

Wi th the assistance of Steve Oliff who has worked for MA R VEL and 
other comi c book publishers on many projects, we have conjured thi s 
parent and chi ld (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 techno logical state of extraterrestrial beings, Ta* ri and Juni or 

Ta*ri 

Ta*ri Junior 

.6 Star Raiders an d Pong are registered trademarks of Ata ri , In c. 
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x INTRODUCTION 

In addition to critical points, there are places in computer programs 
where one has to be extra carefu l 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: 

:'n : 
'ti' 

;J,. . 

\ ) . 
Places where concepts 

pointed out in thi s way : 

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

and words in BASIC are reviewed will be 

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 . 

I n Part II we wi II also present language guessing games with an 
emphasis on games that are slightly silly and fun to playas 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 III 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 AT ARI BASIC 
programming language cartridge. Any standard black and white or color 
television set may be used with your AT ARI Home Computer; however, 
many of the games in this book make use of color features of your AT ARI 
Home Computer and will look better on a color set. Some of the games in 

INTRODUCTION xi 



xii 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 BASIC book. 

I n order to save the games you program so that you can replay them 
in the future, you will also need either an Atari 41 OTM Program Recorder 
(which uses standard tape cassettes) or an Atari 810™ Disk Drive with 
either the 810 Master Diskette or 810 Master Diskette II. (The Atari 810 
uses standard 5 1,4" floppy diskettes.) 

For a few of the games in this book, you will also need either Atari 
CX40 Joystick Controll ers or Atari CX30 Paddle Controllers. These 
controllers add a great deal to the "playab ility" 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 I and then dip in and out of the book and exp lore the 
various types of games the computer can run . We urge you to playas 
many games as you can, as they will familiarize you with the machine. 
However, we hope that even more than playing on your AT ARI 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 th ing to remember about your computer is that it takes 
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, 
bu t that is only a dream at present. 

In order to give the computer directions, you and the machine have to 
communicate in a com mon language. One common language of this 

r-...~"""i:). computer and the people that use the machines is called BASIC. Learning 

'@ 
~ Y~ 

II 

AT ARI 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 
find yourself begi nning to talk and think BASIC. Mastering the vocabulary 
is a way of learning how the computer functions, and as you understand 
this, you will be able to take on increasingly complex programming 
problems. 

Your ATARI Home Computer is a flexible system which may be 
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 simi lar to ord inary 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 th is 
book. One special feature is that numbers and letters are never inter
changeable. With a regul ar typewriter, you can freely interchange 1 (the 
number) and I (the letter) or 0 and o. This interchange would confuse 

111811111111&BIIIIIIII 
Ell II II 1111 II II I!I a II IIi 
~aBmammllElall ~ II 
,jm" B EI B " II II ClIIIIII !! l1li 

1 -~PTlON 1 

[SELECT ) 

I START ) 



COMMUNICA TlNG 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 LlST . .b 
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 
wil l happen because there is noth ing in the program memory when you 
start out. You have to put someth ing 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 wil l not see anything, sin ce you have not put any
thing in the memory. The TV wi ll simp ly say READY, indicating that you 
can begi n to program whenever you are ready. 

In order to put a program into the memory of your ATAR I com
puter, you have to give each line you write a numerical name or label. 
That label is called a line 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 comp uter wil l 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 prder all the line numbers from the 
smallest to the largest and will follow the program in that order. 

For examp le, if your lines were entered in this order: 

100 
50 
10 

250 

They wou ld 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 examp le, 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 

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



6 COMMUNICA Tl NG WITH YOUR COMPUTER 

fact that you can tryout most AT ARI 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. 

Once you put a program into the memory of you r 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 importa nt to remember these two facts. People who are new to 
personal computers sometimes forget th at turning off the machine wipes 
out the memory. If you are in the middle of a program and want to save 
it, use you r ATARI 410 Program Recorder or ATAR I 810 Disk Drive. 
(See the ATARI Operator's Manuals for in structions.) 

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 tel ls the comp uter to prin t something on 
the TV screen. It 's almost as simple as that. If you want the mach ine to 
print yo ur name, type PRINT and put your name in quotes after the 
command. Then press [RETURN]. 

PRINT "YOUR NAME" [RETURN] 

Use quotes in the PRINT com mand when you have something yo u 
want the machine to reprod uce. Try to have the computer PRINT this 
sentence: I KNOW HOW TO PRINT TH IS SENTENCE. 

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

The PRINT command works in a differe nt way if you leave out the 
quotes. When there are no quotes, the PRINT instruction tells the com
puter to act li ke a ca lcul ator. PRINT "3+3" wi ll cause the machi ne 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] 
PRINT 23+45 [RETURN) 
PRINT 45 *45 [RETURN) 
PRINT "45*45" [RETURN] 

If you now try to PRI NT words or letters and forget the quotes, all 
you will get is 0 (not 0) 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 
[RETU RN]. 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, th l'! machine will follow your instructions . In fact, each time you 
type RUN and press [RETURN] the computer will print the line. It 
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 spec ifi c line in the program and do what 
the line says and then continue wi th 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 instructi on. I n 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 : 

I 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 I AM NOTHIN 
G BUT A MACHINE I AM NOTHING BUT A MAC .b 
HINE I AM NOTHING BUT A MACHINE I 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: 

.~ 10 PRINT "YOUR NAME-"; 
20 GOTO 10 

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. 

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. 



10 PRINT "I DON'T LIKE SPINACH-"; 
20 PRINT "BUT POPEYE DOES-"; 
30 GOTO 10 
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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 semico lon 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 symbo ls 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 

RU N-An in stru ction to execu te a program in the co mputer's memory. 

LIST -An in struction to li st all the program lines in the computer's mem
o ry . 

READY-This word appears on the sc reen to indicate that the computer is 
ready for yo u to enter, LIST, or RUN a program. 

PRINT-This command functions in two ways: 1) With out quotes, PRINT 
fo ll owed by an arithmetic expression turn s the compu ter into a 
calculator. Upon pressing the [RETURN] key the answer to your 
ar ithmetic prob lem will be printed. 2) PRINT followed by anything 
in quotes in structs the computer to print whatever is co ntained 
with in the quotes. 

NEW- Thi s command fo ll owed by a press of the [RETURN] key clears 
the memory of the comp uter, makes it new. 

GOTO- This in struction at one lin e in structs the computer to execute the 
line number after the GOTO comm and next. Thus, GOTO 100 
means the computer executes li ne 100 next and continues from 
there. Using GOTO the comp uter can be instructed to sk ip back
wards and forwards in a program. This: 

10 PRINT "X" 
20 PRINT 2+2 
30 GOTO 10 

instructs the computer to sk ip back and execute line 10. 

CONT -See li st ing under the [BR EAK ] key for exp lan ation. 

Special Keys 

[RETURN] - The [RETURN] key is pressed when you are done with a 
line and want to enter it in to memory and go on to the next line or 
when you have ente red an instruction like LIST or RUN and want 
the computer to begin to execute your in stru ctions. 

[BREAK] - The [BREAK ] key stops a program or the li st ing of a program 
as soon as you press it. If you want to co nti nue the execution of a 
program, ty pe the BASIC word CO NT and then press [RETURN] . 

Delimiters 

Quotation Marks-" " are used with the PRINT command and instru ct 
the compu ter to print whatever is between the quo tes. 



COMMUNICA TlNG WITH YOUR COMPUTER 77 

Semicolon-The ; ind icates that if several th ings are to be printed they 
should fo llow directly after each other across the screen. 

Without; I AM THINKING 
I AM THINKING 
I AM THINKING 

With; I AM THINKING I AM THINKING I AM THINK 
ING I AM THINKING I AM THINKING I AM T 

Try to create a number of programs of your own using th e vocabulary 
and concepts already deve loped. Here are a few simple programs to get 
you started . Try to conceptualize the programs and imagine what they wi ll 
do when RUN before you actuall y program and RUN them yourself. Then 
change the program, make your own variations, and pl ay with the few 
simple word s of BAS IC we have introduced so far. 

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

Program 1 A: 

10PRINT"1 DON 'T WANT TO-" 
20 PRINT "STAY-" 
30 GOTO 10 

Program 1 B: 

10 PRINT " I DON 'T WANT TO-" 
20 PRINT " STAY-"; 
30 GOTO 10 

Program 2A: 

10 PRINT "*** - - ***" 
20 PRINT "** - - ** - - **" 
30 GOTO 10 

Program 2B: 

10 PRINT "** * - - ***"; 
20 PRINT "** - - ** - - **"; 
30 GOTO 10 

~ ., ,{ !9····' , . . 

~'" 
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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 [B REAKJ key and the pattern will be frozen on the screen. Or see 
how to use [CTRLJ-1 on page 00). 

Here is a slightly more complicated pattern to study: 

Program 3: 

1 0 PRINT" 1111111 "; 
20 PRINT "0000000"; 
30 PRINT "@@@@@@@"; 

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 
AT ARI 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 AT ARI 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" 

(r 
~ 

~,~ 
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Then press the [RETURN] key . The machine will then write: 

ERROR- PRIMT ~TOO BAD" 

Notice that th ere 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 simp le error (in this case typing 
PRIMT instead of PRINT). 

Now clear the screen and let's make a sli ghtly 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 [SHI FT ] key. The cursor will appear on the upper left-hand corner 
of your screen . The cursor is the li ttle square th at 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 "A NOTHER ERROR" 
20 GOTO 11 

Remember to press the [RETURN] key after each line. Try to RUN the 
program by typing RUN and press in g [RETURN] once again . The com
puter will be unable to do what you in structed and will print out two 
things. First it will print: ~ 

~ ~ j 

ANOTHER ERROR ( 

executing line 10. Then it wil l print: 

ERROR- 12ATLINE 20 

Don 't panic! ERROR-12 AT LINE 20 means that at line 20 you 
referred to a nonexistent line in yo ur program. ERROR 72, as you can 
see by look ing at the ERROR messages li sted in your Atari Basic Refer
ence Manu al, is a clue to you that the lin e your GOTO command referred 
to cou Id not be found in your program . If you cou ld correct the program 
to read : 

10 PRINT "ANOTHER ERROR " 
20 GOTO 10 

the error wo uld disappear, and th e program would run. All the Error 
Messages help you figure out what has gone wrong. In Appendix I you wi ll 
find information on "Errors and Error Messages : Helping You 'Debug' 
Your Program." We 've li sted and ex plained the most common Error 
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Messages, and in your A TARI 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 bui It 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 a ll ow 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 labe led [CTRL] and stands for control key. 

IIIBIIIIIIIIIIIIIIIIIIII~~11 
BmmIlI3IJDmDElII' III 
~ a B ma m m 111311 B t1JeJlII 
"liiil B II B II II II ClIIIIII !! lID 

The control key is used with other keys on the AT A R I 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 

I OPTION] 

[SELECT I 
I START ] 
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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 [t]. 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" 
20 GOTO 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 AT ARI keyboard is that each of 
the keys has a "rapid repeat" feature. If you press and hold down the X 
key , for exam ple, 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 [t] 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" A NOTHER 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. ~ 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 TI RED" to the following phrases: 

" I AM NOT TIRED" 
"I AM NOT TRYING" 
" I AM TRYING " 
" IT IS TRYING" 
"IT IS NOT TIRING" 

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

10 PRINT "TA*RI"; 
20 PRINT "TARI-" 
30 GOTO 10 

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

Change line lOin these ways: 

10 PRINT "**++**-"; 
10 PRINT "**--**- "; 
10 PRINT "+*+*-+*+*-"; 

Change line 20 and combine with some version of line 1 0: 

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

In case you hadn ' t noti ced, the [DEL ET E] or [BACKSPACE ] key can be 
used without the [CTRL] f un ction as an eraser when yo u are wri ting you r 
original program. Pressin g th is key erases the previous character. Holding 
do wn the key will erase a number of characters. 
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Change line 30 in combination with some of the above changes to: 

30 GOTO 20 
30 PRINT "THE END" 

Th ere 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 line 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 lin e 

In this program delete line 30: 

10 PRINT "*+"; 
20 PRINT "??"; 
30 PRINT "NOYESNO"; 
40 GOTO 10 

Now inse rt a new line 30 that reads: 

30 PRINT "S URPRISE .. 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 IS MY ONLY LINE " [RETURN] 
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Now, using your cursor control keys ([CTRL), [t), [+-), etc.), move the 
cursor until it sits over the 1 in 10 as shown here: 

[Do PRINT "THIS IS MY ONLY LINE" 

Type a 2 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 IS MY 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 th is 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. 
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Some ways to number a program : .6 

Program 1-leaves no room for new lines. 

1 PRINT "X"; 
2 PRINT "Y"; 
3 PRINT "Z"; 

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 I. 

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. 

DELETE 

BACK 5 

You may have noticed as you're reading that your TV changes color period
ically . This is caused by a mechanism built into your ATARI Home Com
puter to protect your TV from burning out certain co lor phosphors as a 
result of having one image on the screen for too much time . 
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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. 
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THE ELUSIVE AND POWERFUL RND(J) 

If you have ever played dice or roulette or bingo you already have an 
intuitive understanding of RND(l) . .6 If you have ever had to draw a 
name out of a hat or pick a card to see who goes first in a game, you have 
also encountered the idea of RND(l). RND(l) is a random number func
tion in AT ARI BASIC that makes use of logic built into your ATARI 
Home Computer. It simp ly 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(l) . 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(l) 
20 GOTO 10 

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

In ATAR I BASIC you may use any number inside the parentheses for the 
RND function: RND(O), RND(l), RND(12345), etc. All are eq uival ent. How
ever, to make things simple and co nsistent, we wi ll always use RND(l). 
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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 INT function for INTegers. If you put INT in front 
of the RNO(l) 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(RNO(l)) 
20 GOTO 10 

Parentheses are used, as in algebra, to 
mark off parts of formu las. They 
must always be paired. 

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

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

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

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

10 PRINT RNO(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 0 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(l )*1 0)+1 

10 PRINT INT(RND{l )*1 0)+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(l) gives numbers here to a maximum of 10 decimal places of 

accuracy. 

"f( A I I ff 0 1 

I I I I I 
2 3 6 4 5 7 8 9 10 
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RNO(l }*1 0 gives numbers between 0 and 9.99999999. 

I I I I I I I I I I 
o 2 3 4 5 6 7 8 9 9 .99999999 

INT(RNO(1} *10} drops off the decimals and picks out the integers 
from 0 to 9. Notice that lOis not picked out because RN 0(1) *10 on Iy 
goes to 9.99999999. 

I I I I I I I I I I 
o 2 3 4 5 6 8 9 

By adding one to the previous statement, we get the intege rs from 1 
to 10: 

INT ( RND (l )* 1 0) +1 

I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 
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USING RND(l}: 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 AT ARI 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 conta in words and letters. Here is a simple 
examp le of deciding what X shou ld 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 fol lows: 
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10 LET X=INT(RND(l )*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 th e fo llowing line the com
puter would keep on choosing and printing random numbers between 1 
and 6 as if it were tossing dice eterna lly: 30 GOTO 10 

Try the fol lowing 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. Every time you want to change X you 
have to write a new program just as you did above. In order to simp li fy 
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 va lue 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 li ke X or Y or Z. Thus, INPUT X means that the computer will 
hold a space in its memory for X, the numb er 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 afte r the sum is given, the? appears again. That is because at 
line 30 we to ld the computer to go back and give us another chance to 
put a new number into the mach ine. 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: 

10 INPUT X 
20 PRINT X/5*12 
30 GOTO 10 

Line 20 wil l ca lcul ate in the following order: First calculate XIS; then take 
this result and multipl y it by 12. ATARI BASIC uses stand ard mathematical 
conventions, i.e., it does a ll multiplications and divis ions first, from left to 
right , then additions and subtractions. 
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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(l), 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(l )*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 thi s 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 I ife . I t tells the computer that IF 
someth ing happens to be the case, TH EN do someth ing else, wh ich 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 

1 
B - EAT 

! 
C - CLEAR THE TABLE 

~ 
D - WASH THE DISHES 
J, 
E - GOTO A 

E is an unconditional branch. and here it sets up a loop. 
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The Daily Round 

A - GET UP 
{t 
B - EAT, WORK, PLAY 

-J" 
C - SLEEP 

-V 
D - GOTO A 

Here D is the unconditional branch which sets up a loop . 

A Wet Branch 

A - START INDOORS 

t 
B - GO OUTDOORS 

-L, 
C - MAKE A DECISION 

branch 
not raining raining 

E - PLAY BASEBALL D - GO INDOORS 

Another Wet Branch 

A - GO INDOORS 
J, 
B - EAT A SNACK 

~ 
C - GO OUTDOORS 
J, 
D - MAKE A DECISION 

not raining raining 

j-
E - PLAY FREEZE TAG D - GO TO A ---~ 

A branch turned into a conditional loop. The cond ition is whether or 
not it is rain ing. 

a.. 
o o 
....J 
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Two Conditional Branches and No Loop 

A - GOTO BANK 

-!t 
B - CHECK YOUR BALANCE 

branch ! I 
less than $100 $100 more than $100 

1 i-DO NOTHING I 
C1 - BORROW FROM A t2 -CASH A CHECK 

FRIEND 

After looking at ·these everyday examples of loops and branches, 
let's introduce an IF THEN branch to a simple INPUT program. 

There is qne 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 >.n 

10 INPUT X 
20 IF X=6 THEN PRINT "THAT IS THE RIGHT NUMBER" 
30 IF X < > 6 THEN PRINT "T RY 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, 
into the machine's memory. 

The second line, 20 IF X=6 THEN PRINT "THAT IS THE RIGHT 
NUMBER" , says that if the number you put in is 6 then the machine 
shou ld print "THAT IS THE RIGHT NUMBER". 

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 IF 
THEN statements and one to think about when you begin to use them 
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 I NPUT into the computer is not 6 then the machine 

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 -, mu ltiply *, divide I, and exponen
tiation /\ . 
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should print "TRY AGAIN" and return to the INPUT stateme nt so that 
the guesser can try again . 

Here is another exa mpl e of an I F THEN branch that yo u should try 
to visual ize. What will the computer do with th is 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 "YO U GOT IT" 

40 IF X+2 < > 5 THEN GOTO 10 

I F you have been ab le to visual ize thi s program THEN you are ready 
to use all of the language we have developed so fa r to program a number 
guess ing game, to embellish it for yo ur own pleasure. Before develop ing 
the game, let's review the concepts and vocab ul ary introduced in this part 
of the chapter. 

Concepts 

Branching- A program has branches at those lines where one of a number 
of d ifferen t things can hap pen. Branches are represented by IF TH EN 
statements. 

BASIC Vocabulary 

RND{l)- This com mand generates a random number between 0 and 1 (not 
including 0 and 1 themselves). 

INT - This fun ction turns decimal numbers into integers in the fo ll owing 
way: Each dec imal number is reduced to the integer to the left of the 
decimal point. Thu s 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 wi ll then PRINT 3. If yo u ty pe PRINT 
INT{3 .999) and press [RETURN], the computer will also PRINT 3. 

INT{RND{l)*any integer)-This command generates integer random num
bers between 0 and one less th an the number you chose (not counting 
that number). To ge t the positive random numbers fro m 1 to your 
chosen number you change the command to INT{RND{l )*any 
posi ti ve integer)+l. Thus INT{RND(1) *9) will ge nerate random num
bers from 0 to 8, inclusive, and INT{RND(1) *9)+1 will generate 
random numbers from 1 to 9, inclusive. 

LET X=-This command ass igns a numb er value to the vari ab le 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 X less than Y 
X < = Y X less than or equal to Y 
X > Y X greater than Y 
X > = Y X greatrr than or equal to Y 
X < > Y X not equal to Y 
X+Y X plus Y 
X-V X minus Y 
x*y X multiplied by Y 
X/V X divided by Y 
X /\ Y X raised 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): 

( Computer picks and stores a rando m int eger betwee n 1 and 10. 

! 
( Computer asks you to guess a number between 1 and 10 

! 
( 

You INPUT your guess. 

U , 
~ 
(; guess correc t u 

Computer tell s you how yo u have do ne. e 

'" '" I '" :::l 
bO 

( 

" 
IF your answer is not co rrect THEN you get another guess. 

( IF your guess is right THEN th e 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(l) 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. Th at can be done with a simple 
PRINT statement: 

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

Now you I NPUT 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: 

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. 
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30 INPUT Y 

Next we have to set up some IF TH EN branches and we'll be ready to 
play: 

40 IF Y=X THEN PRINT "YOU GOT IT!-GOOO JOB." 
50 IF 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 examp le, 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. 

branch 
& loop 

endless 
loop 

10 LET X=I NT(RN 0(1 }*1 O}+ 1 

~ 
20 PRINT "GUESS A NUMBER FROM 1 TO 10" 

t 

[

30rPUTY 

40 IF Y=X THEN GOTO 6:J 

50 t F Y < > X THEN GOTO 30 branch 

[

60 rRINT "YOU WON-"; 

70 GOTO 60 
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This is how the program works: 

Computer chooses and stores a number from 1 to 1.0. 

Player I NPUTs a guess 

IF the player guesses the number THE N GOTO 

G 
o 

I F the player does not guess the number THEN GOTO INPUT T 
o 

~---( Compu ler PRINTs "YOU WON" 

O'_ __ --f 
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 com plicate the game 
yourself. 

See if you can write the program on your mach ine 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 th e book, 
copy and play some of the games presented, and then try this chapter 
again some other time. 





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 AT ARI 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 

MONOPOL Y® is a registered trademark of Parker Brothers, Inc. 

37 
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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 c:;oncept 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 " I WISH I 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 
the exact number of times you want the computer to run through the 
loop. For examp le, 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: 

Or: 

10 LET X=l 

10 LET X=O 
20 LET X=X+1 
30 PRINT "I'M JUST A MACHINE" 
40 IF X< 5 THEN GOTO 20 

20 PRINT "I'M JUST A MACHINE" 
30 LET X=X+1 
40 IF X< =5 THEN GOTO 20 

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

10 FOR X=l TO 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 exper iment with it; for example, change line 10 to: 

10 FOR X=l TO 10 
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Or: 

10 FOR X=l 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 cl"Ucialline; it closes the 
loop and is similar to a GOTO state ment. 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 N EXT X instruction. RUN 
this on your AT ARI: 

10 FOR X=l TO 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 : 

• Write a program that will PRI NT your name exactly 12 times . 

• Write a program that will PRINT 3 random numbers between 
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 visuali ze 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 YOX 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 AT ARI 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 command s 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 th e 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 wi ll set up your screen as illustrated in the following 
diagram. 

The 0, 0 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 AT ARI 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. I n 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 
15 COLOR 1 
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There is not much space taken up by these two I ines and AT A RI 
BASIC has a way of joining two short lines together. It uses the colon (:) 
to condense two or more BASIC command lines in to one line. Thus lines 
10 and 15 above can be rewritten as fo ll ows : 

10 GRAPHICS 7:COLOR 1 
15 [RETURN] 

Once you have done t hat 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, 0 is at 
the upper left). The BASIC word for plotting points is just PLOT, fol
lowed by two numbers. The first number is the ~ the point is in, 
and the second is the ~. 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 

o 0 l~J ~ 32 
48 64 80 

!:\ ~ 
_01 

±' . "" 

~J-&. 

~~ 
R 
o 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 so me points yourself. A good exerc ise that can help you 
get fam il iar 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 whi le 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 

o 

32 

COLUHNS 

16 32 

DRAW TO HERE 

48 64 

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

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

10 GRAPH ICS 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.O [RETURN] so you can LIST 
your complete program on a full 
screen. Remember to type NEW 
before ente ring each program . 

5 REM USING RND(l) WITH GRAPHICS 
10 GRAPHICS 7:COLOR 1 
20 PLOT .80,40 
30 DRAWTO RND(1) *100,RND(1)*50 ~ 

5 REM ILLUSTRATES HOW REPEATED USE OF 
RND(l) 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 
~&view; pages if you find yourself confused by our use of these new terms. 
v 

Concepts 

Graphics modes- The AT ARI 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 informat ion turn to Chapter Six on AT ARI 
Graphics. 

BASIC Vocabulary 

REM-A BASIC statement wh ich 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 ATAR I Home Compute r automat icall y PLOTs random numbers as inte· 

gers. 
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COLOR 1-This statement te ll s the AT ARI 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 graph ics 
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 agai n 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==l TO 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 Yare 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==l TO 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 wi ll draw a diagonal 
line from the top left to the bottom right of your screen when RUN. 
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10 GRAPHICS 7:COLOR 1 
20 PLOT 0,0 
30 DRAWTO 159,79 

Special Keys 

[System Reset]-restores the screen display to GRAPH ICS 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 GRAPH ICS modes, the proper operation is to 
press [SHI FT] [CLEAR] . In most cases, pressing [SYSTEM RESET] 
will accomplish the same result, but it occasionally has unwanted 
side effects. 

Delimiters 

Colon- The colon (:) is Llsed 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 lin e being typed in exceeds 38 
characters, the ATARI Home Computer will automatically move on 
to the next lin e 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 yo u. Try them out and notice 
what happens . Then look at the programs again and try to puzz le 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 usefu l! 
The first program contains two FOR-NE XT 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 ex plain in more detai l later, but see if 
yo u can unde rstand it for yourself. Remember that the REM statements 
a re not part of what the program does . They are like program notes from a 
theater play or a music concert. 

10 REM * THE TORTOISE FILLS THE SCREEN 
15 REM * STARTING FROM THE LEFT 
20 GRAPHICS 7:COLOR 1 
30 FOR X=O TO 159 
40 FOR Y=O TO 79 
50 PL.OT X,Y 
60 NEXT Y 
70 NEXT X 
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'THE CURSOR 

This program will fill the entire screen, beginning at the upper left
hand corner and going down the 0 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 t he middle of column 
three. 

This program plods along, point by point, like the methodical 
Tortoise. 
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100 REM * THE HARE FILLS THE SCREEN 
105 REM * USING RANDOM POINTS 
110 GRAPHICS 7:COLOR 1 
120 PLOT RNO(1)*159,RND(1)*79 
130 DRAWTO RNO(1)*159,RNO(1)*79 
140 GOTO 120 

.-~ 

INT-isn 't ne~ 
PLOT pOint:~~dAt~ARI \ 
BASIC GRAPHICS modes. 

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. ~ 

To stop either of these programs before they are finished, press the [BREAK] 
key. To continue, type CaNT. The first program will eventually stop on its 
own, but the second program will continue ind efinitely, even after the screen 
is filled, since there is no provision to stop it. 
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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 wi ll 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 ~ THE TORTOISE & THE HARE 
15 REM ~ VERSION 1 
20 GRAPHICS 7:COLOR 1 
25 PRINT "WHO DO YOU THINK WILL FINISH 

FIRST?" 
30 FOR X=O TO 79 
40 FOR Y=O TO 79 
50 PLOT X,Y:REM ~ THIS IS THE TORTOISE 
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55 REM * AND HERE COMES THE HARE ••• 
60 PLOT (RND(1)*79)+80 , RNDC1)*79 
70 DRA~TO (RND(1)*79)+80,RND(1)*79 
80 NEXT Y 
90 NEXT X 

Before we move on with some exp lanatory exercises, you may wish 
to save this program on yo ur AT ARI 410™ Program Recorder. To do 
this, load your recorder with a blank cassette tape, rewind to the begi n
ning of the tape, and type: 

CSAVE [RETURN] 

Your ATARI computer will beep tw ice, indicating that you must depress 
two buttons on your tape recorder. When this happens, press down both 
the !PLA Y! and ! RECORD! buttons at the same time, and then press 
the [RETU RN] key on t he com puter 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 di skette, using your ATARI 810™ Disk 
Drive, see the ATARI 810 Operator's Manual and the Disk Operating 
System (DOS) User's Manual , ava il abl e from AT ARI Home Computers, 
P.O. Box 427, Sunnyvale, CA 94086. 

Now, let's go back and look at "The Tortoise & The Hare, Version 1" 
a littl e more close ly. With the exception of lin e 25, we have almost the 
same progl·am from li nes 10 thl·ough 50 as we did previously on page 000. 
Line 50 wi ll be done 6,400 time s (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; 1 ,0; 1 ,1 ; . . . 1,7 9; etc. 

Lines 60 and 70 are different from the previous program. They 
resembl e lines 130 and 140 in the hare program on page 000, but we've 
cha nged the X va lues: (RND(1 }*79)+80 wi ll 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 "runnin g a race," since we are watching th e 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 ou t 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 va lues 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 prete nd the screen is on ly 17 columns across by 17 rows 
down (each numbered from 0-16). 

Now let's see what this program of nested loops will do: ° EOEfIl33~CEOELUf~tIN~5 3BEEEfI6I: 
10 GRAPHICS 7:COLOR 1: REM SIMPLIFIED 

~
20 FOR X=l TO 5 

[

30 FOR Y=l TO 3 
40 PLOT X,Y 
50 NEXT Y 
60 NEXT X 

x 
0 

y 

6 

'-

R 
o 
W>-+-++++-+-H-+++-t-+-H-++ 
5 

16 t±J±ljjjj=ti=tititi:t-
Y loop is 
nested inside 
X loop . 

What this progr·am says is to take the first value of X and then go to 
16 the Y loop and follow the commands in the Y loop. The Y loop goes 

around three times. So, fo r the first value of X (X=l), go through the Y 
loop as desuibed in this chart and screen diagram: 

COLUMN ROW Y LOOP SA YS 
X Y PLOT X, Y 

1,1 
2 1,2 
3 1,3 
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o 
o 

6 

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: 

16 
COLUMN ROW Y LOOP SA YS 

X Y PLOT X, Y 

1 1,1 
2 1,2 
3 1,3 

2 2,1 
2 2,2 
3 2,3 

Complete the following chart and fi ll in the screen to show what it 
ould look like when there are no more X values to graph and the pro

gram stops: 
W 

COLUMN 
X 

2 

3 

4 

5 

ROW 
Y 

1 
2 
3 

2 
3 

Y LOOP SA YS 
PLOT X, Y 

1 ,1 
1,2 
1,3 
2,1 
2,2 
2,3 

Before going on, run the race a few times and share it with some 
friends. Wil l the Tortoise a/ways win ? How could we make the contest 
more in triguing7 The answer to the f irst question is "No," but the odds are 
so overwhelming against the Hare winning that we probably woul dn't 
see a Hare victory for quite some time. However, we can make it appear 
li ke more of an even match by speeding our Tortoise up. Thus you cou ld 
use this program with your friends as a friendly betting game. On first 
sight, most people wil l go for the Hare immediate ly! All we wi ll 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'l l have it draw 
short line segments, very much like the Hare but in regular fashion. 
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~ 40 FOR Y=O TO 39 
~ 50 PLOT X,Y:DRAWTO X, Y+40 

Now RUN this new version and see the difference. The Tortoise is 
stil l 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 fo ll ows: 

40 FOR Y=O TO 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 wi ll add 5 to Y. Thus Y wi ll take on the values 0,5, 
10,15,20,25, etc., all the wa y to 75. 

Y=O+4 

)-

Y=5+4 

)-

V= 10+4 

y= J 5---4 ;- I G 

Y=20+4 

Y=25 +4 

Y=30+4 32 

)- R 
Y=35+4 0 

IV 
Y=40+4 5 

}-

Y=45+4 48 

}-
Y=50+4 

Y=55+4 

Y=60+4 
}- ",I 

Y=65+4 

Y=70+4 

}-
Y= 75 +4 

,--_~ 79 

16 
COLUMNS 

32 48 64 
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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 
lines 40 and 50 a little more, you can experiment until the visua l contest 
looks about even. To start with, try this: 

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

We can also improve the visua l appearance of the game by having 
messages print out during the game, at certain values of X. The listings 

,A"" on the next page show how to "dress this up" a little. It uses what could 

J~
"."I~ ' 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 

),1
" ~~~ ~. delay," Here is an example: 

_ 140 FOR WAIT=l TO 800: NEXT WAIT b 

Add this lin e 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 examp les to try and exp lore at a later time when we have 
finished with the race. 

F or examp le, what would this exasperati ngly slow program do: 

10 PRINT "HELLO"; 
20 FOR WAIT=l 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: 

10 PRINT "HEL LO "; 
20 FOR WAIT=l TO 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 progr'am li st ing has been specia lly reproduced to make it easy to 
read. We wil l be using this method of reproducing programs throughout 
the rest of this book. Some of the lines in the printout will be longer than 

b WAIT is just a long var iable 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 lin e 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 [R ETU RN 1 key at the end of each 
logical lin e. Remember, each new logical line begins with a line number. 
Finall y, the REM statements are op tional. Th ey are includ ed to he lp you 
understand different parts of the program, but th ey are not necessary. 

10 REM lK 

20 REM lK 

30 REM lK 

.q0 REM lK 

50 REM * 

~-~ 
Whenever you see [CLEAR] '\ 
in the listing of a program, 
this means : 
Press th e [ ESC] key, 
then hold down the 
[SH I FT] key and at the 
same time press th e 
[CLEAR] key. 

TORTOISE 8 THE HARE 
VERSION 2 

COPYRIGHT (C) 1980 BY 
TED M. KAHN 8 HERBERT R. KOHL 

100 GRAPHICS 7:COLOR 1 
120 PRINT ·CCLEARJA RACE: THE TORTOISE 

VS. THE HA ~~E· 

140 FOR WAIT=l TO 800:NEXT WAIT 
l.qS REM lK THE ABOVE LOOP DOES NOTHING 

BUT DELAY BETWEEN PRINT STATEMENTS 
180 PR!NT "[CLEARJON YOUR MARKS, GET 
SET, GO I I ! • 

190 FOR WAIT=l TO 500:NEXT ~AIT 
200 REM lK THE RACE 
210 FOR x=o TO 79 
215 REM )I( THE TORTOISE 
220 FOR Y=O TO 7~ STEP 5 
250 PLOT X~Y:DRAWTO X,Y+4 
260 IF X=10 THEN PRINT ·[CLEAR] PLACE 
YOUR BETS, FOU(S!· 
L62 IF X=40 THEN PRINT "[CLEARJWANT TO 

CHANGE YOUR BETS? •• • 
264 IF X=60 THEN PRINT "[CLEAR] IT'S 
DOWN TO THE WIRE , FOLK ••• • 
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? 266 IF X::::7!: THEN PFGNT • [CLEAR JAND THE 
/ WINNEFi IS ••• ??? 

(

i (268 IF X::79 THEN PFGNT • [CLEAR] GUESS 
WI-!G I I ! • 

, 300 REM ~ THE HARE iii 310 PLOT (RND(1)~79)+80,RND(1)*79 
i 370 DRAWTO (RND(1)*79)+8 0,RND(1)~79 

i / 330 NEXT Y 
if 340 NEXT X 
~400 PRINT ·[CLEAR] ONCE AGAIN, ORDER 

TRIUMPHS OVER CHAOS'· 
500 FOR WAIT=l TO 1000:NEXT WAIT 

Lines 120,1 80,260,262,264,266,268, 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 PRI NT state· 
ment [CLEAR], which means you first press down the [ESC] key and 
then hold down the [CTRLJ 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 410™ Program Recorder or your 
ATARI 810™ Disk Drive. 

Your patience and perserverance are rewarded! Here is Version 3 of 
the race between the Tortoise and the Hare. You may not immediate ly 
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. 

Your ATARI Home Computer w ill di splay 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 scro lling off the top 
of the screen, press and hold down the [CT RLj key and at the same time type 
the number 1. To continue the LiSTing, just press the [CTRLj key and type 1 
aga in . Also, the program listings in this book conform to the standard margin 
settings on your ATAR I Computer-that is, there are 38 characters per lin e on 
the screen. One printed line is the same as 1 line on the screen. 
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TORTOISE & THE HARE 
VERSION 3 

COPYRIGHT (C) 1980 BY 
TED M. KAHN & HERBERT R. KOHL 

50 REM :« 
100 GOSUB 1000:REM ~ ADD A TITLE PAGE 
110 GOSUB 1100:REM :« ADD SUSPENSE 
120 GRAPHICS 7 
125 POKE 752,1:REM :« TURN CURSOR OFF 

SETCOLOR O,3,1:SETCOLOR 2,15,1 
PRINT "WHO WILL FINISH FIRST?" 
REM :« 
REM :« THE RACE BEGINS ••• 
REM :« 

210 FOR x=o TO 79 
220 FOR y=o TO 80 STEP 1 
230 REM :« 
232 REM :« THIS IS THE TORTOISE 
231 REM :« 
240 PLOT X,Y:DRAWTO X,Y+3 
250 REM :« 
252 REM :« AND HERE IS THE HARE 
251 REM :« 
270 COL.OR 3 
280 PLOT (RND(1):«79)+80,RND(1):«80 
290 ORAWTO (RND(1):«79)+80,RND(1):«80 
300 IF X=20 TH EN GOSUB 1200 
310 IF X=40 THEN GOSUB 1400 
320 IF X=60 THEN GOSUB 1600 
350 NEXT Y 
360 NEXT X 
100 GOSUr 2000:REM :« WINNING MESSAGE 
102 REM :« NOTE THAT THIS PROGRAM 
104 REM :« ASSUMES THE TORTOISE WILL 
106 REM :« ALWAYS WIN! WILL IT?! 
108 REM :« 
110 GOSUB 5000:REM :« PAUSE 
990 PRINT "THE ENDM 
995 POKE 752,O:REM :« TURN CURSOR ON 
999 ENO :REM :« END OF MAIN BODY OF 

PROGRAM AND BEGINNING OF SUBROUTINES 
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1000 REM * ADD A TITLE PAGE 
tOlD GRAPHICS 1 
1015 POKE 752,1:REM (CURSOR OFF) 
1020 POSITION 1,3 
1022 PRINT t6;·THE TORTOISE· 
1021 POSITION 8,5:PRINT t6;·AND· 
1026 POSITION 6,7:PRINT t6;"THE HARE· 
1099 RETURN :REM BACK TO MAIN PROGRAM 
1100 REM * INITIAL SUSPENSE MESSAGE 
1110 PRINT ·[CLEARJON YOUR MARK ••• • 
1115 GOSUE: 5000 
1120 PRINT ·[CLEARJGET SET ••• • 
1125 GOSUE: 5000 
1130 GRAPHICS 2+16:REM (BLACK-OUT) 
t135 POSITION 8,6:PRINT t6;"GO!!· 
1110 GOSU8 5000 
1199 RETURN :REM RETURN 
1200 REM * INTERMITTENT 
1210 PRINT '[CLEARJ 

SURE?· 
1299 RETURN 

TO PROGRAM 
MESSAGES 

ARE YOU STILL 

1100 REM * MORE INTERMITTENT MESSAGES 
1110 PRINT "[CLEARJDO YOU WANT TO CHAN 
GE YOUR BET?" 
1199 RETURN 
1600 REM * ANOTHER SUSPENSE MESSAGE 
1610 PRINT ·[CLEARJWHAT A THRILLER! 

WHAT SLJSPENSE!· 
1699 RETURN 
2000 REM * THE WINNER 
2010 PRINT ·[CLEARJ THE TORTOISE WINS 

AGAIN!" 
2099 RETURN 
5000 REM * DELAY (PAUSE) ROUTINE 
5010 FOR WAIT=1 TO 600:NEXT WAIT 
5099 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 GOSU B statement tells the computer to 
go to the line number indicated, just like a GOTO statement. When the 
program reaches a corresponding RETURN state ment (not to be confused 
with the [RETU RN J key), it goes back to where it left off from the main 
body. This way, you don 't have to keep track of wher-e you left off and 
where to resume. Writing programs in this way is called modular program
ming and is gene rall y accepted as good programming style. 

For example, after RUNning this program yo u 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 ab le to 
create your own version of these dressings as we ll 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 o r inform ation needed by the program. 

Nested Loops-The ab ility to use more than one loop, sometimes havi ng 
loops within other loops, is one of the most powerful features of a 
computer programming lan guage . It saves a lot of extra programming 
and makes it easy to do a lot of tasks, especially those which require 
go ing 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 

rr 
30 FOR X=O TO 159 

~40 FOR Y=O TO 79 
L 50 PLOT X,Y 

IL60NEXTY 
L70 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 wi ll be changed. Thus, while X=O, this loop changes 
the value of Y from 0, 1,2,3,4, all the way to 79. It does line 50 
eighty times before chang ing X to 1; then it does it 80 mor·e times 
before the NEXT X va lue. 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 si lently to itself while doing nothing 
else. You can contro l the pause in action by var-ying the number of 
inactive cycles the computer goes through. 

Here is a slow loop: 

20 NEXT WAIT 

This one is faster: 

10 FOR WAIT=1 TO 200 
20NEXT WAIT 

BASIC Vocabulary 

STEP- The STEP fu nction creates regular jumps in numerical va lues and 
is used to modify FOR-NEXT loops. Thus: 

~ 
~ 

.~ 

10 FOR X=l TO 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 prin t : 

1 
3 
5 

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

Here is another exampl e: 

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

This program will print out: 

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 progr·am. 

Special Keys 

[ESC] [CLEAR] - Using the [ESC] key allows you to put commands 
normally used in the Direct mode (executed immed iate ly) into the 
Deferred mode (executed within a program). To clear the screen with
in your program, do the fo ll ow ing 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 procedu re will be shown 
as just [ESC] [CLEAR] within program li stings 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 fri ends 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 GRAPH ICS 1 
20 PRINT #6; "HELLO" 

~
~(' " 

~ -
, -c... , " 

? ~ 

The word "HELLO" will pl'int in the upper- left corner of the screen. 
The ATARI computer can also PRINT large lower-case letters, but this 
I'equires so me more advanced concepts, so we won't introduce it now. You 
cail actually PRINT the text in sma ll lette rs by pressing the l 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 hori zontal 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 * CONGr~ATUL.ATIONS 2007. REM * TO THE WINNER 
200~ F~FM * GRAPHICS 2+:1.6 
2006 REM * 7.010 GRAPHICS 2+16 
207.0 POSITION 6,5 
2030 PRINT t6;'YOU WON! ! • 
7.0~O FOR WAIT=:l TO 1000tNEXT 

In line 2010, GRAPHICS 1 has been changed toGRAPHICS 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 ret urn to the standard keyboard rnod e by pressing the 
[SHIFT] and [CAPS j LOWR] keys aftcr you've finish ed typing lower case 
Ictters! 

WAIT 
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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 scree n. 

C POSITION X, Y ) 

~ 

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

GRAPHI CS MODE x y 

GRAPHICS 1 0-19 0-19 

GRAP HI CS 1+16 0- 19 0-23 
(full sueen) 

GRAPHICS 2 0-19 0- 9 

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

Another way to li ven up a winning message is to use the ATARI 
BASIC SOUND command . .b 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 )I( CONGRATULATIONS 
2102 REM)I( WITH SOUND 
2104 REM lK 
2110 FOR 1=1 TO 100 

Look at Part III, Chapter Seven, fo r a detailed description of the SOUNDX, Y, 
Z, W command. 
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~ 2U.5 POSITION INT(RND(1)lK30),INT(RNO(1)lK23) 
~ 2120 PRINT "YOU WON'"; 
~ 2130 SOUND O,RNDO)lK250dO,O 
-~ 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 sc t'een in doub le-size text (lin es 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 consol e keys, [START i , [SELECT], or 
[OPTION], have been pressed. The [STARTi key has a valu e of six; if 
the key has not been pressed, the com puter goes back and checks agai n 
until it (the [START] key) has been pressed . 

Type NEW and enter this program: 

10 REM lK TITLE PAGE FOR PROGRAM 
12 REM lK 
18 REM lK DOU8LE SIZE TEXT WITH WINDOW 
20 GRAPHICS 2 
28 REM lK SET CURSOR AT COLUMN 3,LINE 4 
30 POSITION 3,4 
38 REM lK PRINT PROGRAM NAME IN 
40 PRINT t6;"PROGRAM NAME" 
98 REM lK WAIT UNTIL START IS HIT 
100 IF PEEK(53279)<>6 THEN GOTO 100 
198 REM lK PROGRAM NOW STARTS HERE 
200 PRINT "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 fo ll owing line: 

50 PRINT "PRESS START KEY TO BEGIN " 

Now let's exp lore ways to dress up that tit le 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 understa nd PE E K(X), however, there are 
some PEE K numbers that are useful fo r game programming in Appendix III. 
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just add this line: 

25 SETCOLOR 2,0,0:REM TEXT WINDOW BLACK ..6 

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+l 

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=l 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 ° in line 52 to a 4, 
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 exp lan ation of the SETCOLOR X, Y, Z command, see Part III, 
Chapter Eight. 

,/\ " HU E, like WAIT, is just a va riable name, like X, Y, or A. ATARI BASIC 
.L.::lDaJlows yo u to usc long variable names (up to 255 characters-but no spaces) 

so that you can read and understand yo ur programs more easily. 
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5~ SFTCOLOR O,O,O:REM * BLANK OUT THE 
TITLE 

53 FOR WAIT=1 TO 100:NEXT WAIT:REM * 
THIS IS A DEI._AY LOOP 

55 SETCOLOR O,HUE,6:REM * PUT COLOR 
BAn( INTO TIT!._E 

How would you like your title to be displayed upside down every 
other blink? This only sounds complicated. It's al l a matter of one 
POKE . .6 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: 

45 FLIP=2:REM * SET INITIAL VALUE FOR 
'FLIP' VARIABLE TO UPSIDE DOWN 

46 REM * NOTE: 'FLIP=?' IS SHORT FOR 
~ 'L.ET FI...Ip::::?' 

0< < 7 ° F'OI.lj:" 70:::0::- FI IF'· Fl IJ::'--FI IF'--6· REM )I( (,; :-1 . r, .... ~ ... \.J" ..... - • _. r" -- ... . • 

~ -::::? NOW FLIP TITLE UP AND DOWN 
~~ 10 t pm(E 755,?: REM )I( RETURN CHARACTERS 

TO NORMAL BEFORE STARTING PROGRAM 

If upsid e 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 fo ll owing lines: 

45 FLIP=224: REM INITIALIZE VARIABLE FOR 
FLIP (POKE) 

70 POKE 756,FLIP:FLIP=450-FLIP!REM FLIP 
TITLE UP & DOWN 

101 POKE 756,224!REM RETURN CHARACTERS 
TO NORMAL UPPER CASE MODE 

POKE is a specia l command which places a num e ri ca l value directly into a 
specified location in the ATAR I 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 lette rs in the title upside down . For more 
information of POKE and its inverse, PEEK, see t he Appe ndix and the ATARI 
BASIC Reference Manu al. POKE shou ld be used with some care, since it may 
cause changes to your program whi ch are undesirable if you don't understa nd 
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 unders tand a little more abo ut color changes. We 
won't explain exactly how these changes work here, but you may want to 
try the following mod ifications 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 l CAPS/LOWE R 1 key once before 
typing the letters you want. To get back to upper-case letters, hold down 
either [SHIFT] key and press the ICAPS/ LOWER] key again. This key is 
li ke a switch; it turns upper/ lower case on and off. 

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

Change line 55 to read: 

55 SETCOLOR 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 * TITLE PAGE FOR YOUR PROGRAM 
1.2 R[M * 
18 REM * DOUPLE-SIZE TEXT W!TH WINDOW 
20 GRAPHICS 2 
2~ REM * SET BACKGROUND COLOR TO BLACK 
25 SET COLOR 2,0,0 
30 F'DSTTTON :3, ~ 
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40 PRINT t6;"PROGRAM NAME" 

50 PRINT "PRESS START KEY TO 8EGIN" 
S2 SET COLOR 0,0,0 
53 FOR WAIT=l TO 200:NEXT WAIT 
55 SET COLOR 0,HU[,6:REM * COLOR TITLE 
60 HUE=HUE+t 
70 POKE 756,FLIP:FLIP=450-FLIP 
90 FOR WAIT=l TO 200:NEXT WAIT 
100 IF PEEK(53279) <>6 THEN GOTO 52 
lOt POKE 756,224 
200 REM * PROGRAM THEN BEGINS HERE 
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GETT ING MORE COMPLEX 

At thi s poin t, we would li ke to show yo u some rea ll y complex ways 
to dress up your programs. However, in order to do thi s we need some 
special notation that deals with the complex fea tures of your ATARI 400 
or ATARI 800 Home Compute rs, such as : in verse video letters (l etters 
whi ch appear as dark on a wh ite backgroun d instead of the usual wh ite on 
dark); graphi c symbols; and contro l characters that all ow you to print any
where on the screen (up, down, left, and right). The Code WorksTM, pub
lishers of I RIDI STM have created exce ll ent programs and documenta ti on 
for the ATAR I Home Compute r. They have developed a speci al system 
of notation to deal with these feat ures, and they have been kind enough to 
give us permi ss ion to use their syste m fo r the programs in the boo k which 
use these specia l features. 

The notat ion has two basic rul es: anything underlined is in in verse 
vid eo, and anything in brackets is spec ial. Anythin g else you see is just 
what it appears to be. 

A single characte r or pun ctu at ion mark in brackets represe nts a 
graphics characte r. Enter these characters by holding down the control 
key (marked CT RL) while press ing the key specified in the brac kets. 
For example, [5] is a contro l-S and [.J is a cont rol-peri od. A control-S 
will appear on the screen as a cross. A control-peri od is a di amond. When a 
graphics characte r is to be displ ayed in in ve rse video, the character in the 
brackets will be underlined . [SJ represents the graphics heart in inverse 
video. 

A word in brackets denotes a specia l con trol function. [CLE AR ] wi ll 
clea r the screen. [BE LL] buzzes the console speaker. To enter the 
[CLEA R I character yo u mu st press the I ESC I (ESCAPE) key once and 
then hold down the shift whil e you press the CLE AR key. On the screen 
the [CLEA R] character will look li ke a curved arrow poin ti ng to th e left. 
To enter the [BE LLJ character yo u wou ld again press the [ESC] key; 
then hold the CTRL (CONTROL) key whil e you press the number 2 key. 
Th e fo ll owing chart ex pl ain s how to enter all of the spec ial f unct ion 
charac ters. 

The programs listed in thi s book di ffe r from CODEWORDstm li stings 
in onl y one way : thi s is when the same special character is entered more 
than once consecutive ly. The CO DEWORKstm uses 3L] to represent 
th ree graphi cs 'heart' characters . Th e lis ti ngs in thi s book re present three 
'hearts' like thi s: [,] L] LJ 

If you 're in te res ted in f in ding out mo re about I RID IS 1M , here's t he add ress : 

T he Code Works 1M 
P.O. Box 550 
Goleta, Ca li forni a 93017 
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Now, here 's a program that uses some of these special features . Notice 
that line 30 contai ns the word START with unde rlined letters. This means 
that you press the key with the ATA RI 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 afte r typing this word in order 
to return to normal character mode. 

10 REM ~ TITLE DIS PL AY 
~.? ~: r.M )!( 

20 GRAPHICS ?:REM ~ LARGE TEXT 
30 PRINT "PRESS START TO 8EGIN " :REM )!( 

THIS IS PRINTED IN THE SMALL TEXT 
WINDOW AT BOT TOM OF SCREE~ 

qO POSITION 3,4:PRINT t6;npROGRAM NAME" 
98 REM )!( CHECK TO SEE IF START 
100 IF PEEKC53?79)<>6 THEN GOTO 40 
198 REM )!( PROGRAM BEGINS NOW 
200 PRINT "THANK YOU." 

First, let's add line 25 to set the text window color to bl ack li ke th e 
main screen background: 

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

Now let's have the t itle 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 ;"[C LE AR ] "; :REM CLEAR 
SCREEN 

50 ROW=ROW+l :IF ROW> 9 THEN ROW=O 

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

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

90 FOR WAIT=l 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 O,O,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 th e in
format ion on the last few pages, make a few changes, explore the pos
sibilities- you take it from here! 





Chapter 3 

Drill and Basic Skills 

Drill is a bore! Num ber facts, ti mes tables, spelling lists, and other 
mechanical aspects of learni ng require repetition and memorization . 
About the on ly pleasure they provide derives from havi ng maste red them 
to the point where yo u don't have to practice them agai n. Using yo ur 
ATAR I computer, it is possib le to set up drill programs and dress them 
up to make drill more interesting than using flash cards and memori zing 
lists. 

There are a number of drill-and-practice programs that can be adapted 
to the part icular needs of chi ldren. The first part of this chapter wi ll dea l 
with number facts: addition, sub traction, multiplication, division, and 
algebra. The second half of this chapter wi ll in cl ude some simple programs 
to help with the practicing of spelling, vocab ulary, and grammar. 

We will start with programs that use some of the BASIC vocab ulary 
already introduced and show how they can be modified to help child re n 
with the mechanical facts of reading, writing, and ari thmetic. Then we' ll 
present a number of more sop hi sticated programs wh ich use games to 
provide the same practice that drill does. 

77 
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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 th e screen and asks the 
player to I NPUT 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 th e va lue of X. The variab le X gets its value using the RND (random 
number) function at line 110 and wil l be an integer between 0 and 10. 
When yo u see the "?" appear on the screen, the computer is awaiting the 
INPUT of your answer. 

Remember to in clude "prompts" in your games that te ll the player 
what he or she is supposed to do . 

RUN this simple program; it wi ll 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 invo lve practicing number facts 
or guessing an unknown number. 

1 0 REM * FIRST OFGl..L FOR LITTLE ONES 
12 REM * CC) 1980 BY HERBERT KOHL 
lq REM * (no dress - up) 
:1.6 REM * 
100 PRINT "CCLEARJ":REM * CLEAR SCREEN 
l05 REM * CHOOSE RANDOM NUMBER 0 - 10 
110 LET X=INTCRND(l)*ll) 
120 PRINT ·WHAT NUMBER COMES RIGHT AFTER 

" . t 

130 PRINT X; 
200 REM * 
202 REM * GET THE ANSWER 



204 RE:M )Ii( 

2tO INPUT Y 
220 IF Y=X+l THEN GOTO 2000:REM * CORREC 
T ANSWER 
230 GOTD 3000:REM )Ii( INCORRECT ANSWER 
?OOO REM )Ii( 

2002 REM )Ii( MESSAGE FOR CORRECT ANSWER 
20 04 F~EM )Ii( 

20tO PRINT :PRINT "GOO~" 

2020 PRINT tPRINT 
2030 GOTO 110 
3000 REM )Ii( 

3002 REM )Ii( MESSAGE FOR INCORRECT ANSWER 
3004 F~EM )Ii( 

3010 PRINT :PRINT "TRY AGAIN ••• • 
30.2D PRINT 
30JO GOTO 120 

This simple program can be dressed up in a number of different ways. 
A branch can be added so th at after each guess the player can decide 
whether to play again or end the game. Or th is game can be modi fie d to 
use color and large lette rs and numbers on the screen display so that it 
wi ll be eas ier for younge r children to read. The next version of this pro
gram includes these modifications, using some new BASIC vocabu lary. 
We have already bee n introduced to GRAP HI CS 2 (large text) and PRINT 
#6 in Chapter Two. DIM A$, INPUT A$, GRAPH ICS 0, and END will be 
explained later in thi s chapter. The two most important new BASIC state
ments in this new version of the program are GOSUB and RETURN . 
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OSUB 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 RETURNs 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 GO SUBs 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 * SIMP~E DRILL FOR LITTLE ONES 
12 REM * COPYRIGHT 1981 8Y 
1~ REM * HER8 KOHL AND TED M. KAHN 
16 REM * uses larGe letters & numbers 
20 REM * 
50 DIM A$(1) 

70 REM * PROBLEMS IN GROUPS OF 10 
100 FOR 1=1 TO 10 
110 REM * CHOOSE NUM8ER FROM 0 - 10 
120 LET X=INT(RND(1)~11) 

200 REM * USE GRAPHICS 2 TEXT 
2tO GRAPHIC!) 2 
220 PRINT +6;urCLEARJWHAT NUMBER COMES· 
230 PRINT t6;"RIGHT AFTER ";X;"?" 
300 REM * GET THE ANSWER 
310 INPUT Y:PRINT t6;Y 
315 REM * IF CORRECT? THEN DO ANOTHER 
320 IF Y=X+l THEN GOSUB 2000:GOTO 3~0 
325 REM * OTHERWISE? TRY AGAIN ••• 
330 GOSUB 3000:GOTO 210 
3~0 NEXT I 
400 REM * A!)K TO PLAY AGAIN? 
410 GOSl.JB ~O()O 

420 GOTO :1.00 
2000 F~EM * 
2010 REM ~ CORRECT ANSWER MESSAGE 
20?!J REM * 
2030 PRINT .6:REM ~ PRINT BLANK LINE 
2040 PRINT t6;"GOOD!· 
2050 COSUS 5000:REM * PAUSE BRIEFLY 
209 Q F:ETURN 
3000 REM )!( 

3010 REM )I( INCORRECT ANSWER MESSAGE 
3020 REM )!( 

3030 PRINT .6:R~M ~ PRINT BLANK LINE 
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PRINT 16;"NO, TRY AGAIN ••• D 

GO;3!JF:! 5COp:riFM)!( PAUt1E SF'IEFlY 
RET!.F?N 
~<EM )!( 

401.0 REM )!( PLAY AGAIN? 
4070 F~EM )!( 

-4 0 :3 () r:' F' PH • [: C L E Mi' :1 [) Cl Y Ol J WAN T Hl F'L A Y A 
GATN":PRINT "(YES OR NO)"; 
40 4 0 INPUT AS:REM )!( IF ·Y" GO BACK 
4r~):J IF A1;::" " Y" THF~ F~FTW<N 

4060 GOrO 9990:~FM )!( IF "N" TH~N END 
50 n, (: f,FM )I( 

~)(~:i 0 ~<FM )!( PAU~;F QH DELAY r.\Di.!TI~~f:~ 

5070 !=~EM ~« 

5020 FOR WAT~~1 TO 600:NFXT WAIT 
5 f) :;; 9 !" I=:: T ~ . F;' N 
°999 GRADHTCS O:FND :REM )!( END OF PROGRA 
~ 

A couple of quick explanations about some state ments in this pro
gram might help reduce its seeming comp lexity. Actuall y, it's the same 
basic program as Version 1. Line 320 shows an interesting use of I F
THEN. If you fol low 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 I F the condi tion is true . Th erefore the sequence for line 
320 is as fol lows: 

1. Check to see IF Y=X+1 

2. I F it is, THEN jump to the subroutine at line 2000 (GOSUB 2000); 
aftel' 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 subrout ine 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 fol lowing the f low between these subroutines 
and the main program, think of each RETURN statement as a te legraph 
message which says, "Send me back to where I was called with the las t 
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 dri lls and can be used 
to practice addition, subtraction, multiplication, and division. Depend in g 
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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 la, 100, 1000, or any f igure you choose. For convenience, 
all the programs illustrated here will use numbers up to and including 10. 
You can ch ange the numbers used in the drill by modifying the line as 
indicated by Ta*r i or Junior. 

I n th is 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. 

to REM * VERY SIMPLE ADDITION DRILL 
20 REM * ee) 1981 BY HERBERT KOHL 
30 REM * (without subroutines) 
40 REM )I( 
100 PRINT "[CLEARJHOW MANY ADDITION PROB 
l..EMS" 
1 0 5 P R I NT" W 0 U L D Y () U L HT " ; 
ltD INPUT N 
1.20 FOR 1==1 TO N 
130 REM )I( SIZE OF NUMBERS DEPENDS ON 
135 REM * VALUES IN LINES 140 8. 1.50 
140 LET X=INT(RNO(1.»)I(1.0)+1 
150 LET Y==INT(RNO(1.»)I(1.0)+1 
1.60 PRINT "WHAT IS THE ANSWER?" 
1.70 PRINT X;" + ";Y;" = "; 
200 INPUT Z 
21.0 IF Z=X+Y THEN GO TO 300 
220 PRINT :PRINT "TRY AGAIN ••• ·:PRINT 
230 GOTO 170 
300 PRINT :PRINT "YOU GOT IT'" 
31.0 IF I{N THEN PRINT "HERE'S ANOTHER ON 
E TO TRY" 
370 PRINT 
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 multipli ca tion drill program: 
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10 REM lK SIMPLE MULTIPL.ICATION DRILl... 
20 RFM • ee) 1981 BY HERBERT KOHL 
30 REM lK (w it hout subroutines) 
if 0 F: EM )I( 

100 PRINT ·[CI...EARJHDW MANY MUl...TIPLICATIO 
N F'ROPLEMS II 

105 PRINT ·WOULD YOU LIKE"; 
110 INPUT N 
120 FOR 1=1 TO N 
130 REM )I( SIZE OF NUMBERS DEPENDS ON 
135 REM )I( VALUES IN LINES 140 & 150 
140 LET X=INT(RND(1)lK10)+1 
150 LET Y=INT(RND(1»I(10)+1 
160 PRINT ·WHAT IS THE ANSWER?· 

PRINT X;· )I( .; Y;· =: .; 

INPUT Z 
Ir Z=XlKY THEN GOTO 300 
PRINT tPRINT ·TRY AGAIN ••• ·tPRINT 

2:B GOTD j. 7 0 
300 PRINT :PRINT ·YOU GOT IT!· 
310 IF I<N THEN PRINT "HERE'S ANOTHER ON 
E TO TRY· 
320 PRINT 
330 NEXT I 

Subtraction dril l requires a modification of the drill program if posi
t ive integer answers are req uired. The reason is that if the computer 
chooses 8 as X and 9 as Y in the above add ition program, the subtraction 
vers ion wou ld yield "8 - 9 = ?" as a problem, and this has no positive 
so lu tion. Modifying the program is not a difficult task, however. All we 
have to do is be sure that X is bigger th an Y before we tell the computer 
to print out the prob lem. In the next example we added a branch at line 
15 5 to take care of this. The I F-THEN statement says that I F X is smaller 
than Y, THEN choose another pair of numbers; IF not, print out the 
subtraction problem. 

10 REM )I( SIMPLE SU8TRACTION DRILL 
20 REM )I( (C) 1981 BY HER8ERT KOHL 
30 REM lK (without subroutines) 
40 REM lK 
100 PRINT "rCLEARJHOW MANY SU8TRACTION P 
ROF.:L.EMS • 
t05 PRINT • WOULD YOU LI~(E"; 

ttO INPUT N 
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120 FOR 1=1 TO N 
130 REM * SIZE OF NUMBERS DEPENDS ON 
135 REM * VALUES IN LINES 140 & 150 
140 LET X=INTCRND(1)*10)+1 
150 LET Y=INTCRND(1)*10)+1 
155 IF X{Y THEN GO TO 140 
160 PRINT "WHAT IS THE ANSWER?" 
170 PRINT X;I - -tY;" :: n; 
20e INPUT Z 
210 IF Z=X-Y THEN GOTO 300 
220 PRINT :PRINT "TRY AGAIN ••• ·:PRINT 
23e GOTO :1.70 
300 PRINT :PRINT "YOU GOT IT!" 
3:1.0 IF I{N THEN PRINT "HERE'S ANOTHER ON 
E TO TRY" 
320 PRINT 
330 NEXT I 

Division drills also require modification if we are to avoid fractions 
in the ans wer or division by O. Division by zero is not a problem if we use 
only the numbers from 1 to lOin our programs. I f you have forgotten 
how this works refer back to Chapter One and the section on "The Elusive 
and Powerful RND(l)." 

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 * SIMPLE DIVISION DRILL 
20 REM * (e) 1981 BY HERBERT KOHL 
30 REM * (without subroutines) 
4a RE!"! * 
100 PRINT "[CLEARJHOW MANY DIVISION PROS 
LEMS" 
105 PRINT "WOUL..D YOU LIHE"; 
11_ 0 INPUT N 
120 FOR 1=1 TO N 

_ __ ~ 130 REM * SIZE OF NUMBEFi'S DEPENDS ON 
~~-~ -_ -"< -,; --'>.:.·~. ~~(-lJ F<EM )!( VALUES IN LINES 140 8. 150 

~j' LET X=INT(RNDC1»)!(10)+1 
150 LET Y=INTCRND(1»)!(10)+1 
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",155 LET \oJ:::X*Y 

~
~~ / 160 PRINT ·WHAT IS THE ANSWER?· 

\ <: --170 F'RINT u.," / "·Y·. • • . ~ " ~OO INPUT ~ t t = t 

L10 IF Z:::W/Y THEN GOTD 300 
220 PRINT :PRINT ·TRY AGAIN ••• ·:PRINT 
230 GO TO 170 
300 PRINT :PRINT "YOU GOT IT!· 
310 IF I ( N THEN PRINT "HERE'S ANOTHER ON 
E TO TRY" 
320 PRINT 
330 NEXT I 

Now you can write addition, subtraction, multiplicat ion, 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 pl ay the Star Spangled Banner, explode firecrackers, and display 
a rainbow every time someone gets 10 or 20 (or any number you choose) 
of the pro blems correct in the series programmed. 

Here is a modest dressi ng of the simple addition-drill program. It uses 
the new BASIC word DIM at line 50 and a new type of variable shown by 
NAME$ in lines 50, 70, and 320. These enable the computer to handle 
lette rs as well as numbers and will be expl ained full y later in this chapter. 
You can use them in this program now and understand some things about 
ho w they are used. 

10 REM * VERY SIMPLE ADDITION DRILL 
20 REM * WITH A LITTLE DRESSING 
30 REM * (e) 1981 BY HERBERT KOHL 
qO REM * 
50 DIM NAME$(20) 
60 PRINT "reLEARJWHAT IS YOUR NAME·; 
70 INPUT NAME$ 
100 PRINT ·[eLEARJHDW MANY ADDITION PROB 
L.EMS· 
105 PRINT "WOULD YOU LIKEp ·;NAME$; 
1:1.0 INPUT N 
120 FOR I=1 TO N 
130 REM * SIZE OF NUMBERS DEPENDS ON 
135 REM * VALUES IN LINES 140 & 150 
140 LE T X~INT(RND(1)*10)+1 
150 LET Y=INT(RND(1)*10)+1 
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(~ 
~ 

~I~ 

160 PRI NT ·WHAT IS THE ANSWER?· 
170 PRINT X;" + ·;Y;· = .; 
200 INPUT Z 
210 IF Z=X+Y THEN GOTO 300 
220 PRINT :PRINT ·TRY AGAIN ••• ·:PRINT 
230 GOTO 170 
300 REM * CONGRATULATIONS 
310 FOR T=1 TO 10 

~ 320 F'RINT • GREAT \JOE:, .; NAME~; • ~ .; 
330 NEXT T 
390 NEXT I 

This program asks the player for his or her name and then asks how 
many problems the pl aye r wants, using the player 's name. If the answer 
to a probl em is correct, th e computer then PRINTs "GREAT JOB, 
NAME $" (where NAME $ is repl aced by the ac tual name of the pl ayer) 
10 times. Th e player is then asked to try another probl em, up to the 
total number of probl ems he or she requested at the beginning of the 
program. The program is near ly identical to the simpl e addition-d rill 
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 playe r after gett ing the correct answer on lines 300 through 330. 

Take a look at the structure of thi s program and the dressings th at are 
used. Line 60 as ks the player for his or her name, and lines 50 and 70 
enable the computer to store that name in its memory in the vari able 
NAM E$. Every time you ask the computer to PRINT NAME$, you 'll 
get the name stored in NAME$. Line 60 and 125 clear the screen, and 
lines 100 and 160 personali ze messages for the game. Finally, lines 300 
through 330 te ll the mac hine to PRINT out the player's name nex t to 
the words "G REAT JOB " '10 times, and line 390 ends a FOR-NEXT 
loop wh ich 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: 



( CompUler clc;tr s screen :Inei ,Isks pl ayer's n:Ime 

~ 
Player INPUTs hi s o r her name (NA MES ) 

Compuler asks how rn an y prob lcms th e player wiln ts 

Player INPUTs (N), I he number of prob lems 

( Compuler clears Ihe sc reen .J' 

l ( Computer se le cts a probl em at ranei o m 

F 

0 

( Compu l er asks p laye r for the answe r, Ll sing their name R 

~ 
/' 
N 

Computer PR INTs a problem E 

X 

T 

( Playe r INPU Ts Ihe :Ill5we r " G 

~ 0 I 

T 0 

0 WRONG RIGH T 0 

P 

Compu l er PRI NTs Compu l er PR INTs "GREAT JOB 

"TRY AGA IN" (NA ME ) " 10 lim es anei goes on to the 

nex i problem if less Ih an (N) 

problems have been give n 

'-

He re is anothe r drill progra m for ad di t ion in whi ch th e playe r ra th e r 

t han the compute r decides upon the nu mbe rs to be used. Do you see t he 
line in t he program wh e re t hi s ha ppens? 

to REM * 
20 REM * 

ADD I TION OF TWO NUMBERS 
(YOU F' I C~( TH EM) 
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30 REM lK 

100 PRINT "[CLEAR]" 
110 PRINT "TIME FOR ADDITION." 
120 PRINT "PICK TWO NUMBERS & ADO THEM" 
130 INPUT X,Y 
140 PRINT X;" + ";Y;" = "; 
150 INPUT Z 
160 IF Z=X+Y THEN GOTO 200 
170 IF Z<>X+Y THEN GOTO 300 
200 PRINT :PRINT "YOU GOT IT!" 
2:1.0 GOTO :1.20 
300 PRINT :PRINT 'SORRY, TRY AGAIN" 
310 GOTO 140 

The structure of this program is seen more clear ly in the following 
diagram: 

""' Compu ter asks player for two numbers ) 

~ 

Ie 
Pl aye r I NPUTs two numbers ) 

~ 
Com puter PR INTs pro blem ) 

~ G 

G ( 
"\. 0 

Pl aye r INPUTs answe r 

~ 
T 

0 0 
T 
0 

WRONG RIGHT 

Compu~_PRINTs I Computer PR I NTs ~ "SORRY, 
TRY AGA IN" 

"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. 



Th e nex t arithmetic drill program does the same thing as fl ash cards . 
The player pi cks the times table he or she wants to drill, and the computer 
comes up with the probl ems and checks the answers. This same program 
can be modi f ied to provide problems for addition, subtraction, or division 
by a particul ar number. As before, division provides a particularly interest
ing probl em if we want to limi t ourse lves to integer results. The solution 
to this problem is revi ewed again fo ll owing the LiSTing of thi s program. 

10 REM ::« 
20 REM ::« 
30 
~O 

REM l!( 

REM ::« 

SIMPLE VERSION OF TIMES 
TABLE DRILL. 

eC) 1981 BY HERB ERT KOHL 

50 DIM NAME$(20) 
60 PRINT "rCLEAPJWHAT IS YOUR NAME"; 
E" ; 
7 0 IN r.:' U T N A M E $ 
80 PRINT "[ CLEARJWHICH NUM PER FROM YOUR 
TIMES TABLE" 
90 PRINT "DO YO U WANT TO PRACTICE, ";NAM 
E$; 
100 INPUT N 
120 REM ::« SIZE OF NUM BERS DEP ENDS ON 
125 REM ::« VALUE OF X IN LINE 130 
130 LET X=INT(RND(1)::«10) +i 
1~0 PRINT "WHAT IS THE ANSWER, ";NAMES 
150 PRINT X; " ::« · ;N ; a = "; 
160 INPUT Z 
170 IF Z=Xl!(N THEN GOTO 200 
180 PRINT :PRINT 'TRY AGAIN ••• "!PRINT 
190 GOTD 15£) 
200 PRINT :PRINT 'YO U GOT IT ! · 
210 PRINT "HERE'S ANOTHER ONE TO TRY' 
220 F'RINT 
230 GOTD 130 

It is somewhat more chall enging to prov ide a drill program for 
practice in division. One reason is that di vision by 0 has no meaning in 
ordinary arithmetic. Second, the ATARI Home Computer is designed to 
carry ou t the ans we rs to mathemat ica l ca lculations to more decimal places 
th an mos t children or adults need or are in terested in knowing. 

A program has already been LISTed whi ch provides simple drill in 
division . An interesting chall enge is to modify this program so th at it can 
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handl e any di vision pro bl em, check to be sure that no divi sion by zero 
passes through, and all ows you to pi ck your own va lues for the di visor. 
You already have all the BASI C vocabulary to do this! 

Your ATARI Home Computer can do complex mathem atics, and for 
th at reason it can be used to set up practice programs for learning alge bra. 
The computer can se t up equations, solve them, question you about solu
ti ons, and correc t yo ur answers. 

Here is a program with simple addition equati ons th at yields answers 
that are pos it ive integers. This program mi ght be a good way to in trodu ce 
people to algebra. 

10 REM * SOME ALGEBRA WITH POSITIVE 
20 REM * INT EGER SOLUTIONS 
30 REM * enuation s in one variable 
10 REM * (C) 1981 BY HERBERT KOHL 
50 PRI NT "[CLEAR]" 
100 LET X=INT(RND(1)*11) 
110 LET Y=INT(RND(1)*11) 
12 0 IF X>Y THEN GO TO 100 
130 PRINT "HERE IS A SIMPLE ALGEBRA PROB 
l..EM . " 
110 PRINT 
150 PRINT · WHAT IS A CORRECT VALUE FOR W 
":F'RINT "IF·; 
160 PRINT Xi" + W = " ;Y 
170 PRINT "W=";:INPUT W 
180 IF W=Y-X THEN GOSUB 200:GOTO 100 
190 PRINT ·SORRY ••• TRY AGAIN":GOTO 150 
200 F~EM * 
210 REM * GOOD ANSWER 
220 REM * 
230 PRINT :PRINT ·WELL DONE! NOW TRY TH 
IS ONE " 
210 RETURN 

The nex t program uses equati ons of the fo rm : W=AX+A Y. 

10 REM * SETTING UP ANOTHER SIMPLE 
20 REM * DRILL IN ALGEBRA 
30 REM * (C) 1981 BY HERBERT KOHL 
qO REM * 



100 LET X=INT(RND(1)*21)+1 
110 LET Y=INT(RND(1)~21)+1 
120 PRINT "[CLEARJ 8 
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130 PRINT 'HERE IS A SIMPLE EQUATION.u 
135 PRINT 'PICK AN A AND SOLVE IT FOR W' 
140 PRINT ·(A~·;X;H) + (A*";Y;") = W· 
150 PRINT ·CHOOSE AN A·; 
160 INPUT A 
170 LET W=.A~X+A~Y 

180 PRINT :PRINT ·WHAT IS YOUR SOLUTION "; 
j.90 INPUT N 
200 IF N=W THEN GO TO 300 
210 PRINT "TRY AGAIN ••• ·:GOTO 190 
3eo PRINT :PRINT 'YOU GOT IT!" 
999 END 

Notice the word END at li ne 999. This command does just what it 
says. It forma ll y ENDs the pmgram. In this case, afte r 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 computet' 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 thi nking ski ll s." Drill and 
practice need not be limited to basic arithmetic facts. Learning to think 
is vital to learning to so lve more complex problems, and "thinking skil ls" 
need exercise too! 

The goa l of this game is to determine the number which comes next 
in a series. I t is recommended for students in the upper elementary and 
junior-high grades as we ll as for older students or adu lts. It involves more 
BASIC vocabu lary 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 wi ll 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 rul e-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 al l 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 )I( «< WHAT NEXT ») 

20 REM)I( (C) 1981 by Ted M. Kahn 
30 REM)I( -A Game of practice in 
qO REM)I( inductive thinkinG skill 
50 GOBUE: 300 
60 GRAPHICS 0 
70 DIM A$(1),GUESS$(7) 
80 REM )I( MYSTERY NUMBER = A)I(X+B 
90 GRAPHICS O:PRINT "FOR THE RULE-MAKER 
DNI...Y:":PRINT 
100 TRAP iOO:PRINT "INPUT A VALUE FOR X 
(1-10)";:INPUT X:IF X<1 OR X)10 THEN X=A 
BSCINT(X/lO) ) 
110 TRAP 110:PRINT :PRINT "INPUT A VALUE 

FOR A (0-10";:INPUT A:IF A{O OR A)10 TH 
EN A=ABS(INT(A/10» 
:1.20 TRAP 120:PRINT :F'RINT "INPUT A VAL..Ut: 

FOR B (0-10)";:INPUT B:IF 8{0 OR B)10 T 
HEN 8=ABS(INT(B/l0» 
130 TRAP 130:PRINT "HOW MANY GUESSES ALL 
nWED";:INPUT GUESS 
140 LET GUESS=GUESS+l:LET GUESS$="GUESSE 
S" 
150 GRAPHICS 2:REM )I( BIG LETTERS 
160 COL.DF~ 1 
170 LET GUESS=GUESS-1:IF GUESS<l THEN GO 
TO 260 
180 IF GUESS =l THEN LET CUESS$="GUESS· 
190 PRINT "rCLEARJWHAT'S THE NEXT NUMBER 

IN THIS SERIES?" 
200 PRINT "(YOU HAVE u;GUESS;" ";GUESS$; 
" LEFT)'; 
2:1.0 PRINT :1:6; II ";X; 
220 LET X=A)I(X+B 
230 TRAP 230:INPUT Y 
240 IF Y=X THEN GOSU8 440:COSUP 610:COTO 

90 
250 COSUB 550:COTO 170 
260 PRINT "[CI...EARJTHE NEXT NUM8ER WAS "; 
X 
270 PRINT H THE SECRET FW! .. .E IoIAS .; A;· )!( X 

+ .; B 

280 COSUE: 610 
290 END 
300 REM )I( 



310 REM * TITLE PAGE 
320 REM * 
330 GRAPHICS 1 
3~O COLOR 1 
350 POSITION 5,~ 
360 PRINT t6;"what next?":PRINT 16 
370 PRINT 16;" MYSTERY NUMBERS" 
380 POSITION ~,10 
390 PRINT 16;"(C) 1981 BY" 
100 PRINT t6;" ted m. kahn" 
110 PRINT "(PRESS START TO BEGIN ••• )" 
120 IF PEEK(53279)<>6 THEN ~20 

130 RETURN 
1~0 REM * 
150 REM * CORRECT ANSW~R 
160 REM * 
170 GOSU8 680 
180 FOR 1=1 TO 5 
190 GRAPHICS 2:COlOR 2 
500 POSITION 1,5:PRINT 16;"you Got it'" 
510 FOR J=50 TO 100:S0UND 1,J,10,10:NEXT 

J 
520 SOUND 1,0,0,0 
530 NEXT I 
510 RETURN 
550 REM * 
560 REM * INCORRECT ANSWER 
570 REM * 
580 PRINT :PRINT 'NO, THAT'S NOT IT.":PR 
INT "HERE'S THE NEXT ONE ••• • 
59() GOSU8 680 
60a RETURN 
610 REM * 
620 
63Q 
610 
650 

REM )!( 

REM )!( 

PRINT 
INPUT 

WANT 

'00 
AS 

ANOTHER GAME? 

YOU WANT H! Pl..AY 

660 IF A$=·Y· THEN RETURN 
670 GOTO 29a:REM * END OF GAME 
680 REM )!( 

690 REM )!( PAUSE (WAIT) ROUTINE 
700 REM )!( 

710 FOR WAIT=1 TO 300:NEXT WAIT 
720 RETUF~N 

AGAIN"; 
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SPELLING DRILL AND A LITTLE GRAMMAR: USING 
'STRI NG 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 PRINTing a character string. For example : 

PRINT "HELLO THERE!" 

I n this statement, the letters, spaces or blan ks, 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 . 

2 4 5 6 7 8 9 11 12 

Anything used inside the quotation marks in ATARI BASIC is a char
acter string, sometimes called a literal 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 ri ght). However, press ing th e 
four cursor-control keys must be preceded by pressing the l 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: 

• "NOUN"- (4 characters ; a character stri ng with one word) 

• "12 BUCKLE MY SHOE"- (l7 characters) 

• "this is lower case"- (18 characters ) 

• "inverse video"- (13 characters; don e by pressi ng the ATAR I logo 
key afte l' the first quote (") mark and befo re th e final quote mat"k) 

• "e~e"- (four graph ics characters obta in ed using the [CTR L I key 
wi th theTand H keys; ei s [TI andJi s [HI). 

Strings, like numbers, may be used directly or they may be stored in 
memory locations, labe led by a variable name. We have already used many 
var iabl e names for numbers such as X, Y, or NUMBER. If we wa nt to store 
character strin gs in memory usi ng ATAR I BASIC, we must do the fo ll ow
ing: 

1. Reserve a place for the string variab le 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-variab le name which 
always ends with a doll ar sign ($), and the max imum number of char
acters to be stored in the variab le. 

2. I n order to give the var iabl e a val ue, use the LET or I N PUT state
ments. 

3. Once the string variable has a va lue (whatever character strin g of 
words, letters, symbols, etc., you put into it), you can PRINT its value, 
just as you can with numeric variab le like X or Y. 

Does all this sound confusing to yo u? Don't worry! With a little 
patience and practice with some si mple exampl es, yo u'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 ($) to signify that the variable will always 
be used for character strings. This name cou ld be A$, B$, NAM E$, or 
Wl0$. In fact, in ATARI BASIC the variable name can begin with any 
lette r, followed by a combination of up to 254 letters or numbers! Never 
use a blank space as part of the var iab le 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 . .b 

Let's make I ife easy and choose the name A$. I n order to tell the com
puter to reserve space for the word or characters in A$, we use the DIM 
statement. Following the words DIM A$, we put the maximum number of 
characters to be stored in A$, enclosi ng th is value in parentheses. So the 
whole thing looks li ke this: 

10 DIM A$(50) 

This tells your ATA RI 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 I N PUT 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 te ll s 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 yo ur INPUT that are beyond the number of characters 

Using words like NEXT $, LET $, RUN $, GOTO$, etc., may cause problems, 
since they may be confused with t he BAS IC co mm ands. 
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DIMensioned for A$. Thi s can be quite useful, howeve r. Make the follow
ing changes in your program and RUN it again: 

10DIMA$(1) 

and add this line : 

40 GOTO 15 

Try several differe nt INPUTs (for example, YES, NO, ADDITION, 
etc.). What actually gets stored in A$? This sm all program allows us to 
check for simple YES-NO answers. Because A$ will contain only the first 
letter of the INPUT, we can immediate ly tell which word was entered. 
A$ will contain Y if YES was INPUT and N if NO was INPUT. You cou ld 
also use it to ask the player to se lect from a list or menu of options, such 
as the type of arithmetic problems to be prac ti ced : A for ADDIT ION, S 
for SUBTRACTION, etc . An example of this type of program is give n at 
the end of this chapter. 

We already used DIM and INPUT with NAM E$ earlier in the chapter 
to personali ze a program. Look at this si mple adaptat ion of an earli er 
drill-and-practice prog ram . It should be clear how NAME$ is used : 

10 DIM NAME$(20) 
20 PRINT "WHAT IS YOUR NAME"; 
30 INPUT NAME$ 
40 !='RINT H HI p .; NAME$ 
45 PRINT "HERE'S AN ADDITION PROBLEM FOR 

YDU TO THY· 
50 F'FGNT "2+2= a; 
60 INPUT X 
70 IF X=4 THEN PRINT "GOOD JOB ";NAME$ 
80 IF X< >4 THEN PRINT "BETTER LUCK NEXT 
TIME pi; NAME$ 

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

Before introducing some dril ls and games using letters and words, 
we need to introd uce one other as pect of string variables. As we said 
earli er, strings are composed of individual characters. Each string stored in 
a string variab le has a length and a certain number of individual characters 
at any give n time. We can find out what any individual characte r contains 
by making use of an ATARI BASI C string fu ncti on, A$(I ,J}. For example, 
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here is a very simple program fo r yo un g children to practice identify ing 
words that begin with di ffe rent lette rs of the alphabet. The computer 
chooses a lette r at random and asks the child to input a word that begins 
with t hat lette r. Th e compu te r then informs the child whether he has 
chosen a word that fulfills the ori ginal condition . 

10 REM * LETTER IDENTIFICATION GAME 
20 REM * FO R YOUNG CHI LDREN 
30 REM * CC) 1981 BY FRONA STAR & 
40 REM * TED M. KAHN 
50 DIM A$Cl),ALPHABET$ ( 26),X$(1),WORD$C2 
o ) 
60 LET ALPHAB ET$ ="A8CDEFGHIJKLMNOPQRSTUV 
WXYZ' 
70 GRAPHICS 2 
80 PRINT "[CLEARlLET'S PLAY A LETTER GAM 
E. • 
85 PRINT -I'LL TYPE A LETTER AND YOU TYP 
E A ":PRINT 'WORD THAT BEGINS WITH MY LE 
TTER" : GOSUE: 500 
90 PRINT "[CLEARl" 
95 PRINT t6;"[CLEARJ" 
100 LET L=INTCRND(1)*26)+1 
110 AS=ALPHABET$CL,L) 
120 POSITION 9,4 
130 PRINT :f:6;A$ 
140 INPUT WORD$: LET X$=WORD$(l,l) 
150 IF X$=A$ THEN GOSUS 200:COTO 90 
160 PRINT "NO, ";WORD$;" DOESN'T BEGIN W 
ITH ";AS;".":PRINT "TRY ANOTHER WORD" 
170 GOrO 140 
200 REM * REWARD FOR CORRECT WORD 
210 PRINT t6;"CCLEARJ" 
220 POSITION 1,4 
230 PRINT t6;AS;" IS FOR ";WORD$ 
24 0 GO SUE: 5 0 0 
250 RETURN 
500 REM * PAUSE/DELAY 
510 FOR WAIT=1 TO 1000:NEXT WAIT 
520 RETURN 

This program uses several ch arac ter strings, all of which are DIM 
ensioned in line 50. The string ALPHABET$ contains the 26 letters of 
the alphabet in order (line 60). WORD$ is used to store the word a child 



SPELLING DRILL A ND A LITTLE GIU IMMAR: USING 'STRI NG VARI ABLES' 99 

I NPUTs (line 140). At line 100, a random number from 1-26 is se lected, 
and then the letter at this pos ition in the alph abet is used as a stimulus 
for the child 's response (line 110) . Let's exam ine this line and line 140 a 
li tt le more carefu ll y: 

110 A$=A LPHAB ET$ (L, L) 
(Th is is short for LET A$=ALPHABET$( L, L) 

This line says to take the va lue of L and use thi s to fi nd the "substring" of 
ALPHABET$ beginning with character number L and ending with char
acter number L. Since thi s substr ing begins and end s with the same char
acte r, it will choose the Lth character in the alph abet. For example, if the 
value of L was chosen to be 5, the 5th letter or "E" wo uld be chose n from 
ALPHABET$ and assigned to A$. Similarly, 

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

says to I N PUT a wo rd and assign t he first character (letter) of the word to 
the va ri able X$. 

This is a very simple vers ion of th is game, alth ough it has a nice 
reward of actua ll y 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 spe lling practice is coming 
up next. 

A Spelling Drill Program b 

Here is a program that can be used to drill a li st of five words from a 
week ly spelling list. The words could even be in foreign languages, such as 
French, Spanish, or Lat in , except that accents and capitali zed letters can't 
be used in this version . Whil e t he 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 li st (INPUT by the student) . 

For the most part, the program uses on ly AT AR I BASIC vocabulary 
words with which yo u are already familiar . One new BASIC state ment, 
howevel·, may be found at lin e 125, the ON-GOSUB statement: 

125 ON W GOSU B 200, 300, 400, 500, 199 

This powerful statement allows us to specify a number of diffe re nt sub
routine calls, depending upon the va lue of the named va riable after the 

In this prog ram, words are limited to a maximum of 10 lette rs each. You may 
increase this maximum by cha nging the DIM statements in lines 20-27. 

(~ 
~ 

~.2L-
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ON 
BAS IC word ON (in this case, it's W) . This one statement replaces the 
fo llowing five BASIC statements: 

125 IF W=l 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 1F W=5 TH EN GOSUB 199 

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

10 REM * SIMPLE SPELLING DRILL PROGRAM 
15 REM * (C) 1980 BY HERBERT KOHL 
20 DIM AS(10),BS(10),CS(10),DS(10) 
25 DIM ES(10),M$(10) 
30 PRINT "[CLEAR]" 
35 PRINT "WRITE DOWN 5 OF YOUR "; 
40 PRINT "SPELLING WORDS-:PRINT "(ONE PE 
R LINE, FOLLOWED BY RETURN)" 
45 INPUT AS,8S,CS,DS,E$ 
50 PRINT "[CLEAR]" 
55 PRINT ·ONE OF YOUR SPELLING WORDS WIL 
L E:E" 
60 PRINT -FLASHED ON THE SCREEN BRIEFLY. 
":PRINT ·STUDY IT.' 
65 GOSUB 700 
70 GF,APHICS 2 
75 FOr, W=l TO 5 
80 PRINT t6;"[CLEAR]D 
85 POSITION 6,4 
90 PRINT t6;A$ 
95 GOSUB 700:PRINT t6;"[CLEARJ" 
100 PRINT "NOW TRY TO SPELL THE WORD" 
1.05 INPUT MS 
110 IF M$<>A$ THEN GOSUS 600:COTO 105 
115 POSITION 4,4:PRINT t6;"WAY TO GO!-
1 2 0 GO SUE: 7 0 0 
125 ON W GOSUB 200 , 300,400,500,199 
130 NEXT W 
199 END 
200 A$=B$:RETURN 
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300 A$ =C':RETURN 
qOO A'=DS:RETURN 
500 AS=[S:RETURN 
600 REM * INCORRECT SPELLING 
610 PRINT "NOT QUITE ••• TRY AGAIN" 
620 F~ETURN 

700 REM * PAUSE ROUTINE 
710 FOR WAIT=1 TO 1000:NEXT WAIT 
720 RFTlJRN 

A second ve rsion of this same program is somewhat more flexi bl e and 
makes use of two more new BASIC wo rds: REA D and DATA. These 
wo rds, li ke FOR and NEXT and GOSUB and RETURN, are used in pairs: 
READ A$ performs the same function as INPUT A$, exce pt that the 
contents of A$ is READ from the first ava il ab le DATA statement. A 
DATA statement can appear anywhere in the program and contains the 
string (o r numer ical data, fo r numeric vari abl es) data to be read in to the 
A$ vari able in the READ statement. Each time a READ state ment is 
executed, the next item in the DATA " li st" is READ. This may include 
go ing on to a new DATA statement (if avai labl e) in order to find the next 
item. 

In the next program, the spel ling DATA is inserted at line 6000 and 
beyond. Five French words, representing possible spe lli ng or vocab ulary 
items, are currently located in line 6000. These can be rep laced by any 
five words hav ing 10 letter's or less. If you want to increase the number 
of words to be drill ed, change line 100 (the beginning of the FOR-NEXT 
loop) so that W goes from 1 to the total n umber of words in your DATA 
list; also, add as many words as necessary in succeeding DATA statements, 
afte r line 6000. Remember to separate each word from the ones before or 
afte r it with a comma. 

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

10 REM * «SPELLING DRILL t2 » 
20 REM * cop~riGht 1980 b~ 
30 REM * HERBERT KOHL & TED KAHN 
40 DIM AS(10),X'(10) 
50 PRINT "[CLEARJEACH WORD WILL BE " 
60 PRINT "BRIEFLY FLASHED ON THE SCREEN" 
70 PRINT "HERE THEY ARE ••• • 
90 GOSlJE: 500 
100 GRAPHICS 2 
110 FOR W=l TO 5 
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120 READ A$ 
130 PRINT "NOW STUDY THE NEXT WORD" 
110 PRINT t6;"[CLEARJ" 
150 POSITION 0,1:PRINT t6pA$ 
160 GOSUE: 500 
170 PRINT t6;"[CLEARJ" 
180 PRINT "[CLEARJNOW SPELL THE WORD" 
190 INPUT X$ 
200 IF X$=A$ THEN GOSUE: 300:GOTO 220 
210 IF X$<>AS THEN GOSUS 100:GOTO 140 
220 NEXT W 
230 END 
300 REM ~ CORRECT SPELLING 
310 PRINT "YOU GOT IT! GOOD GOING!" 
320 GOSt.lE: 500 
330 RETURN 
100 REM ~ INCORRECT SPELLING 
410 PRINT "NOT QUITE ••• TRY AGAIN." 
120 GOSUE: 500 
130 RETURN 
500 REM ~ PAUSE/DELAY 
510 FOR WAIT=1 TO 1000:NEXT WAIT 
520 RETURN 
599 REM. DATA IS FROM LINE 600 ON-
600 DATA MANGER,PORTER,VENIR,FAIRE,TOUCH 
ER 

Concepts 

Subroutine- A subroutine is a program within a program. It cou ld be a 
dressing, an ending, an instruction to a player to try again. Sub
routines are conven ient ways of grouping separab le parts of pro
grams. For example, this is a simple pause subroutine: 

1000 REM PAUSE ROUTINE 
1110 FOR WAIT=l TO 1 OOO: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 "YO U GOT IT " 

etc. 

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

Of course this program is incompl ete, 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 possibl e to have the 
computer go through a number of different subroutines according to 
the va lue of a variable W. The value of W must be specified clearly 
using for example a simple FOR-NEXT loop like this: 

100 FOR W=l TO 3 
110 PRINT "HERE'S SOMETHING INTERESTING TO READ" 
120 ON W GOSU B 200, 300,400 
130 FOR Y=l 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 PR INT "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$(X)-Th e DIM statement reserves a specified number of places 
in the comp uter's memory for the variab le A$ . These pl aces can hold 
letters and special characters as well as numbers. DI M A$ (10) reserves 10 
places for A$ . An INPUT statement is used to store something in A$, 
and you can PRI NT what is in A$ 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 DIMensi oned str ing. If A$="ABCDE" th en 

A$(l, 3)=A, B, C the first three letters, and 

A$(4, 5)=0, E the fourth and fifth letters 

A$(l , 1 )=A an d, in general, the first lette r 

A$(X, X) will give you whatever is at the Xth pl ace of A$ . 

READ-DATA- READ-DATA all ows you to put multiple data into a 
variable. For instance, here's a READ-DATA program. 

10 FOR X= l TO 3 
20 READ X 
30 PRINT X+40 
40 NEXT X 
50 DATA 17, 18, 19 

This program says that for X=l to 3, read the DATA at line 50, add 
40 to each X and prin t th e ans we r. The result of this simple program 
would be: 

57 
58 
59 

A program such as the fo ll owing wou ld all ow 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=l TO 100 
20 READ X 
30 PRINT X*X 
40 NE XT X 
50 DATA 

BASIC Vocabulary Introduced in Part I 

A$ 

A$(X, Y) 

IF ... THEN .. . 
INPUT A$ 
INPUT X 
INT(X) 

RND(l) 
RUN 
SETCOLOR 



CLOAD 

COLOR X 
CSAVE 
CON T 

DIM A$(X) 
DRAWTO X, Y 

END 
FOR-NEXT 
FO R-STEP-N EXT 
GOSUB-RETURN 
GOTO 
GRAPHICS 2 
GRAPHICS 7 

Delimiters 

[B ACKSPACE ] 
[BREAK] 
[CTRL] 
[DELETE] 
[ESC] 

[ESC] [CLEAR] 
[ESC] [CTRLj 
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INT(RND(l) ) SETCOLOR X, Y, Z 
INT(RND(l ) * 1 0)+1 SOUND W, X, Y, Z 
LET X= 
LIST X < Y 
NEW X< =Y 

X> Y 
ON W GOSUB X> =Y 
PLOT X, Y X< > Y 
POSITION X, Y X+Y 
PRINT X-V 
PRINT #6 X* y 

X/ V 
READ-DATA X/\Y 
READY < > 

REM 

Concepts 

Branching 
Delay Loops 
Error Messages 
Graphic Modes 
Line Number 
Log ical Line 

Special Keys 

[INSERT] 
[RETURN] 

[SHIFT ] 
[SHIFT] rCLEAR] or 

I CTRL] [CLEAR] 
[SHIFT] rDELETE] 
[SHI FT] [INSERT] 

Loop 
Nested Loo ps 
Program 
Subroutine 
Text Window 

[SYSTEM RESET] 
[CTR L] [INSERT] 
[CTRL] [DELETE) 
[CTRLl ttl (up) 
lCTRLlltl (down) 
[CT RLl [ ~l (l eft) 
[CTRL] [-r 1 (right) 





Part II 

Games for the AT ARI 
Home Computer 

I n the first part of this book we presented an introduct ion 
to ATAR I BAS IC using game programs. In t his section we will 
provide many games you can copy and dress up using your 
ATARI 400 or 800 Home Compu ter . Some of the easier game 
programs should be easy fo r you to understand if you have 
worked through Part I . However, many of the game programs 
are quite complex and invo lve a deeper knowledge of program
ming t han we can provide in this book . Th at is no reason to skip 
t hem. Enter the programs in your comp uter's memory and play 
the games. I n 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 ab le to 
recognize subroutines we mentioned before, PRI NT statements, 
loops and branches. Consult your A TARI BASIC Reference 
Manual for unfamiliar BASIC comm ands. You'll f ind that your 
knowledge of programming will grow quickly as you work with 
your co mputer. 

707 





Chapter 4 

Number and Logic Games 

709 
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Probably the simplest games to program for a computer involve the 
symbols with which the com puter 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(l) 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 play in g 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 yo ur game "seeds"- they will grow and flower as they are given 
the proper atte ntion. By dressing them up, you wil l start to deve lop a 
whole game library, which yo u may store and bring out whenever you 
want to show your fr iends how you have learned to use your AT AR I 
Home Co mputer I 
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GUESS THE NUMBER-FOUR VARIATIONS 

The co mpu ter chooses a num ber at random, and you try to guess it. 
In order to limit the in fi nite possibilities (a nd therefore, be ab le to "p lay"), 
we must give the computer a ra nge of acceptab le numbers. Thi s fi rst pro
gram does just that-picks a number between 1 and 10, and you t ry to 
guess what it is . It is the same program we presented in Chapte r One. 

Version 1 

10 REM * SIMPL E GUESS·MY-NUMBER ** 
20 PRINT " I HAVE PICKED A NUMBER" 
25 PRINT "BETWEEN 1 AND 10." 
30 PRI NT "TRY TO GUESS IT." 
40 LET X= INT(RND(l )*1 0)+1 
50 PRINT "YOUR GUESS"; 
60 INPUT Y 
70 IF Y=X THEN PRINT "YOU GOT IT! " :END 
80 PRINT " NO, TRY AGA IN ... " :PRINT 
90 GOTO 50 

This is the simplest poss ible versio n. No fri ll s- the compu ter pick s a num
ber between 1 and 10 (line 40), and you try to guess it. It will keep go ing 
un ti I you get it. 

Here is a simp le improve ment on the program above: It asks you 
whether you want to pl ay aga in (once you get the ri ght answer, that is!) . 
It uses the YES/NO subroutine int rod uced in Chapter Three. 



772 NUMBER AND LOGIC GAMES 

Version 2 
5 DIM A${l) 
10 REM ** GUESS-MY-NUMBER #2 ** 
15 REM ** ADD "P LAY AGAIN" FEATURE ** 
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 "NO, TRY AGAIN . .. ":PR INT 
90 GOTO 50 
100 PRINT "YOU GOT ITI " 

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 anoth er improvement- it allows you to see the answer, 
if you so choose, after each incorrect guess. (See lines 70-90.) 

Version 3 

5 DIM A ${l) 
10 REM ** GUESS-MY-NUMBER # 3 ** 
15 REM * ADD "P LAY AGAIN" FEATURE & ** 
17 REM * " [CLEAR] WHAT'S THE ANSWER?" ** 
20 PRINT " I HAVE PICKED A NUMBER" 
25 PRINT "BETWEEN 1 AND 10." 

30 PRINT "TRY TO GUESS IT." 

40 LET X=INT{RND{l) * IO)+l 
50 PRINT "YOUR GUESS"; 
60lNPUTY 
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 
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Version 4 adds a very important improvement: hints (lines 140-
150) . This way, you know whether your' guess was too small or too large, 
and then you can ad just your next guess according to the hint you ju st 
received. 

This version also allows you to expand the range of the number the 
computer wi ll choose (see lin es 40-50) . Up to now, al l versions have used 
the range 1-10; th is one will use the range 1 to M AX where MAX is the 
top of the range that you input. It al so keeps track of how many guesses 
you use and wi ll quit if you don't get it after MAX guesses. 

Version 4 

5 DIM A$( l) 
10 REM ** GUESS-MY-NUMBER #4 ** 
20 REM ** (W ITH HINTS) ** 
30 PRINT " I WI LL 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 (O)*MAX)+l 
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 I F Y> X THEN PRINT "NO, THAT'S TOO HIGH . . . 

TRY AGA IN": GOTO 200 
150 IF Y< X THEN PRINT "NO, THAT'S TOO LOW .. . TRY 

AGAIN" 
200 NEXT I 
210 PRINT :PR INT "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 I F A$="Y" THEN CLR:GOTO 30 
310 PRINT "THANKS FOR PLAYING" 
399 END 

Here's an interesting tw ist on the typ ical number-guessing games. In 
this game, the computer guesses your number in stead of the other way 
around. By watch ing 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 t » 
20 DIM GAME<tOO) 
30 SWITCH=S3279:START=6:C=O 
if 0 POf<E SWITCH, 0 
50 PRINT "[ CI...EAFCHHIN!-( O!=- A NUMBER BETWE 
EN" 
60 PRINT "1 AN D 100. WHEN YOU'VE GOT" 
70 PRINT "IT9 PRESS START.~ 
80 REM *WAIT TILL START IS PUSHED ~ 
90 IF PEEK(SWITCH)<>START THEN 90 
100 I..~IST":() 

110 PRINT :PRINT ·OK, NOW I'LL GUESS & Y 
DU TYPE" 
120 PRINT· 2 IF I'M TOO HIGH;" 
130 PRINT· 1 IF I'M TOO LOW; &" 
140 PRINT" 0 IF I'M RIGHT ON." 
150 NOW=qO+INTCRND(1)~20)+1 
1 (j 0 PRINT 
170 FOR 1=1 TO 10 
180 PRINT "GUESS t ";1;" = U;NOW;" e2,1 
,m~O)·; 

190 TRAP 220 : INPUT X 
200 IF X=O THEN 260 
210 IF X=2 OR X=l THEN GOSUB 380:GOTO 2if 
o 
220 PRINT "PLEASE JUST TYPE 2,1, OR 0"; 
230 corD 190 
2ifO NEXT I 
250 GOSUE: if80:COTO 270 
260 PRINT :PRINT "I GOT IT IN ";1;" GUES 
SES. " 
270 PRINT :PRINT "PLAY AGAIN el=YES, 2=N 
0) .; 

2ElO INPUT PA 
290 G=G+l:GAMECC)=I 
300 IF PA=l THEN 50 
3:1. 0 SUM==O 
320 FOR J=:I. TO G 
330 SUM=SUM+GAMEeJ) 
3q 0 NEXT ,J 
350 PRINT :PRINT "MY AVERAGE FOR ";G;" G 
AMES WAS:":PRINT :PRINT· ";SUM/G;" GU 
ESSES." 
360 PRINT :PRINT "THANKS FOR PLAYING!" 
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370 END 
380 REM * GUESS TOO HIGH OR LOW * 
390 A=NDW 
400 IF 1=1 AND X=l THEN LAST=100 
410 DIF=A8SCNOW-LAST) 
420 IF DIF{4 AND X=2 THEN NOW=NOW-1:GOTO 

460 
430 IF DIF{4 AND X=l THEN NOW=NOW+l:GOTO 

460 
440 IF X=2 THEN NOW=NOW-INT(DIF/2):GOTO 
460 
450 IF X=l THEN NOW=NOW+INTCDIF/2) 
460 LAST=A 
470 RETURN 
480 REM * 
490 PRINT IPRINT "ONE OF THE FOLLOWING H 
AS OCCURRED:" 
500 PRINT" 1. MY STRATEGY HAS FAILED" 
510 PRINT· 2. YOU'RE NOT PLAYING BY TH 
E RULES." 
520 PRINT :RETURN 
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GETTING TO 100-THREE VERSIONS 

Following are three versions of a very simple game: Be the fi rst 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 se lecti ng a number, which is add ed 
to the current total. The person who eq uals or breaks 100 on his turn is 
the winner. 

This game has a great dea l of si mil ar ity to NIM games, whi ch we will 
in trod uce shortly. The game can be changed in a number of ways, such as 
limiting the range in which a player may se lect his/her next number, 
maki ng the prov ision that the win ner mu st get exactly 100 (rather than 
break ing it), etc. It may be dressed up with fancy graphics (such as 
showing an anima l mov ing close r to a f inish line), congratulations fo r the 
winner, conso lation for the loser, and ways to heighten the suspense of 
who wi ll fi ni sh 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 limi tatio ns on range and bare ly any instructions. The second 
version shows how this stru cture may be expanded, providing an introduc
tion, instructions, and protection so that the user may onl y pick a number 
in a spec ified range (in th is case, 1-10). There is also a color/sound show 
for the winner. Final ly, the third version adds competition with the com
puter, where the comp uter picks its number at random. In a ll three ver
sions, either reach ing or exceeding 100 is perm issib le; this may be easi ly 
changed so that reaching 100 exact ly is the criter ia for winning. 

Version l-Getting to 100 

$ REM ** GETTI NG TO 100: 
2 REM ** THE BASIC STRUCTURE ** 
10LETT=0 
20 INPUT X 



30 LET T=T+X 
40 PRINT "TOTAL = ";T 
50 1FT < 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" 
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7 PRINT "YOU MAY ONLY USE NUMBERS FROM 1 TO 10," 
8 PRINT "EAC H TIME YOU ENTER A NUMBER," 
9 PRINT "IT IS ADDED TO THE TOTAL" 
10LETT=0 
12 PRINT "TYPE IN A NUMBER BETWEEN 1 AND 10"; 
20 INPUT X 
25 IF X< l OR X>10 THEN PRINT "NUMBER MUST BE 

BETWEEN 1 & 1 O";:GOTO 20 
30 LET T=T+X 
40 PRINT "TOTA L = ";T 
50 IF T< 100THEN GOTO 12 
60 PRINT "YOU WIN"; 
70 SETCOLOR 2, INT(RND(l )*16),4 
80 SOUND O,RND(l )*250,10,8 
120 GOTO 60 

Version 3-Getting to 100 

10 REM * «< GET 100 »> 
20 REM * cop~right 1980 b~ 
30 REM * Herb Kohl & Ted Kahn 
40 DIM WIN$(7) 
50 PRINT "[CLEARJTHE OBJECT OF THIS GAME 

IS TO BE" 
60 PRINT "THE FIRST TO eET TO 100" 
70 PRINT "YOU MAY ONL. Y USE NUMBERS FI;:OM 
1 TO 10." 
80 PRINT "EACH TIME YOU ENTER A NUMBER," 
90 PRINT "IT IS ADDED HI THE TOTAL" 
100 LET T::::O 
110 PRINT :TRAP 110 
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120 PRINT "CHOOSE YOUR NUMBER (1 THF\u 10 
) "; 
130 INPUT CUESS 
1il 0 X=:I NT (GUESS) 
150 IF X·:::1 OR X> 10 THEN PRINT .. NUME:ER MU 
ST BE BETIoJEEN 1 8. 10 ";:COTO 130 
160 PRINT "[CLEAR]" 
170 PRINT .. YOU PICI< "; X 
180 LET T::::'f+X 
190 PRINT "TOTAL:::: ";T 
200 IF T:>=100 THEN WIN$::"YOU win":GOTO 2 
70 
210 C=INT(RND(1)~10)+1 
220 PRINT : PRINT "I PIC~< "; c 
230 T=T+C 
2ilO PRINT "TOTAL. = ";T:PRINT 
250 IF T:>= 100 THEN WIN$::: "7,;_._b'_tn" : GOTC) 270 
260 GOTO 120 
270 GRAPHICS 2+16 
280 FOR LOOP=l TO 250 
290 POSITION INT(RND(l)~lil)tINT(RND(l)*l 
2) 
300 PRINT t6;WIN$; 
310 SOUND 1,RND(1)~255,6t8 

320 NEXT L.OOP 
330 RUN 



NIM 

NIM is an ancient Chinese gamb ling game that is usually played with 
matche s. A si mple version played with two piles of matches is easy to 
figure out and some gamb lers use the two- pile version to lure people into 
playing more compl ex vers ions where f igur' ing out a running strategy is not 
so easy. Here's the setup for a two-p i Ie ve rsion of N 1M. (There can be any 
number of matches in eith er pile.) 

J ~ ~ ~ ~ 
~ 1 ~ ~ ~ 

(P il e 1) 

(Pile 2) 

The pl ayers are to take turns remo ving as many matches as they pl ease 
(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 ob ject of the game is to take the last match or to force one's 
opponent to take the last match . Her-e's an exa mple of th e game with the 
winner being the pl ayer who takes the las t match: 

Setup : 
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Player 1 : 
(takes 3 matches from 
pil e II) 

Player 2: 
(takes 3 matches from 
pile I) 

Player 1 : 
(takes 1 match from 
pile I) 

Player 2: 
(takes 1 match from pile II, 
thus forcing a win for him or 
herself since Player 1 can only 
draw matches from one co lumn) 

Player 1 : 
(takes match from pile I and 
Player 2 gets the last match .) 

~ ~ H ~ (I) 

~ ~ (II) 

U (I) 
~ ~ (II) 

(I) 

(II) 

(I) 

(II) 

(I) 

~ (II ) 
U 

In this version of the two-pile game, the strategy is to force your op
ponent to draw fro m two eq ual piles. You can then keep equalizing the 
piles until yo u get last draw. Here's a simple version of the strategy: 

~ ~ ~ ~ ~ (I) 

~ ~ ~ (II) 



If the first player takes two matches from I, equa li zing the columns, 
the second player can be forced to lose: 

After Player 1 moves (I) 

(II) 

Now the second player can pick from either pile and will st ill be 
forced to face equ al columns. 

Pl ayer 2 moves, tak ing 
two fro m Co lumn I 

an d Player 1 counters by equalizing the co lumn s and 
guaranteei ng th at he or she will get the last match) 

Player 1 

~ (I) 

[ H 1111 

forcing a win (by 

~ (I) 

~ 
\ (II) 

J 

Player 2: (I) 

~ (II) 
U 

Player 2 takes the last match and wins . 

The game of NIM becomes much more comp lex when three or more 
pi les of matches are in vo lved. Here' s a game involv ing three piles. The rules 
are the same. Try th is a few times before ente ring the more comp lex wor ld 
of NIM that you can expl ore with you r ATAR I computer: 
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The pl ayer to take the last match win s. 

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

10 INPUT X 
20 INPUT Y 
30 X=X-Y 
40 IF X> O THEN GOTO 20 
50 PRINT "YOU WON" 

In th is 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 peop le, though two or three is probab ly best) 
is to be the player who reaches O. You can be either 1 or 2. 

Line 30 decreases the va lu e of X each t ime a player puts in a value for 
Y, and line 40 keeps the game go ing until 0 is reached. When 0 is reached 

line 50 commands the computer to pri nt "YOU WON." Pl ayers take turns 
putting in 1 or 2. 

Here's a slightly dressed up version of thi s game which adds in struc
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" 
50 PRINT "PLAYER WHO TAKES LAST NUMBER WINS" 
60 PRINT "WHICH WILL YOU TAKE AWAY,l OR 2" 
70 INPUT Y 
80 X=X-Y 
85 PRIN T "NU MB ER LEFT",X 
90 IF X> O T HEN GOTO 60 
100 IF X=OTHEN PRINT "YOU WON " 

It is also possib le, using concepts already introduced in Part I, to 
program a visua l version of this simple N 1M-type game. The version here 
uses 10 as the beginning number, but by changing the variables you cou ld 
go up to 75 w ithout running off the screen in GRAPH ICS MODE 7. 

10 REM TH IS GAME IN VOLVES TAK IN G ONE 
11 REM OR TWO AWAY AND SEEING T HE GAME 
12 REM ON THE SCREEN 
13 REM ANY NUMBER OF DOTS CAN BE USED 
14 REM AS LONG AS THEY CONFORM TO GRAPH ICS 
20 GRAPH ICS 7:COLOR 1 



30 LET A=15 
40 LET W=10 
50 FOR X=l TO 10 
60 PLOT 10* X,A 
70 NEXT X 
80 PRINT "Y=?":INPUT Y 
91 LET A=A+5 
100 LET W=W-Y 
110 FOR Z=l TO W 
120 PLOT 10*Z,A 
130 NEXT Z 
140 IF W=O 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 simp le subroutine which generates up to 15 matches on the 

screen. Try it several times. 

1000 REM ROUTINE TO DRAW MATCHES 
1010GRAPHICS 3 
1012 PRINT "HOW MANY MATCHES {1-15}"; 
10141NPUTN 
1020 FORK=l TO N*2 STEP 2 
1030 COLOR 1 
1035 PLOT K5 
1040 COLOR 2 
1050 DRAWTO K,lO 
1060 NEXT K 

Here 's a full version of N 1M for two players using an interesting 
graphical representation. This program was written by Dale Dish aroon. 

o REM * «< NIM »> 
10 REM * COPYRIGHT 1981 
20 REM * b~ Dale Disharoon 
30 GRAPHICS O:SETCOLOR 2,0,0 
40 POSITION 14,4: PRINT "._.:s':S .. _NItL.~~~~" 
:=:i 0 PO SIT ION 2, 8 : P R I N T II _ _ I-:!.£LI~"-._JListL.~!]'.J. __ :;!£t 
~"~. __ " : P R I N T II ....P._~t._~11.~.S:LJ~~1 __ ~.?_::-_lJtL_._ '1 
60 TRAP 60:POSITION 25,9:INPUT HIGH 
70 IF HIGH<3 OR HIGH>10 THEN 60 
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El 0 F' 0 SIT ION 2, 1 5 t P R I NT" ... .1. .... ::_E~1.§.!;l~_L._1-j::t~. i . 
[Ls.. ... 1.<.!.l? :LJ·~lg.£t._~ .. !!:!.?._. __ " 
9 0 F' R I NT" ._.?_ .. ~:_ . .EJ . .E.:1.§~:r: .•... t§.L!.r.tSL1§.§.i. . .1'J.9 c 1-.. _ 
.:to s.§.?._" 
1 0 0 TF~AF' 100: F'OSITIClN 11, lEn PRINT "_f.!:!.:te 
r .. ...1 ... g.:L...?_." ; tIN F' U T L. A S T 
110 IF LAST(l OR L.AST ) 2 THEN 100 
120 PRINT "[CL.EAR]"tPm(E 752,1 
1 3 0 PO SIT ION 1 't , 1 I F'R I NT" . ....:~~:~; .. J:iJ..tL2:.2:._" 
110 DIM X(HIGH,HIGH),Y(HIGH,HIGH),8(10) 
150 FOR H~l TO HIGH 
160 E:(H)=H 
170 FOR W:::1 TO H 
180 READ XtX(H,W)=XtY(H,W)=H+'t 
190 F'OSITION X(H,W),Y(H,W)IF'RINT CHR$(16 
0) ;CHR$( 130); 
200 NEXT W:F'RINT " ";HtNEXT H 
210 DATA 11,10,12,9,11,13,8,10,12,1't,7,9 
,11,13,15,6,B,10,12,1't,16,5,7,9,11,13,15 
,17,1,6,8,10,12,11,16,18 
220 DATA 3 , 5,7,9,11,13,15,17,19,2,1,6,8, 
10,12,11,16,18,20 
230 POSITION 23,6tF'RINT ")I( L.ast blocl-..)I(" 
IF'OSITION 28,7 
210 IF LAST=l THEN PRINT "Wins" 
250 IF L.AST=2 THEN PRINT "Loses" 
260 P=F'+1IIF F' ) 2 THEN P=l 
270 TF~AP 2701F'OSITIDN ~~,171F'RINT "[DEL L 
IN E ] .... Ll~!.!;l~..r. t"; F' ;" 1- a I-.c~~L~ .. J.'I..9.tLJ.~~_e 1.::" ; : I 
NF'UT H 
280 IF H<:1 OR H) HIGH THEN PRINT "[UF'J[DE 
L L..INEJSorr~, there i!:; no level ";H:FOR 
T=1 TCl 500tNEXT TIGOTD 270 
290 IF 8(H) :::: O THEN PRINT "[UPJ[DEL.. LINE] 
Level ";H;" is gone" I FOR T==l. TO 500tNEXT 

TtGOTO 270 
300 TRAP 3001F'OSITION 2,19tPRINT "[DEL L.. 

. IN E :1 _.f~1.E..~..r. t"; F' ;" :!!§fc§.?-.bJ2J~LJ~1.~ r:t!;l~~." ; tIN F' 
UT N 
310 IF N<l THEN PRINT "[UPJ[DEL LINEJI c 
an't let '::101) do that":FOR T==l TO 500:NEX 
T TIGOTO 300 
320 IF N:>E: (H) THEN PRINT "[ UP J [DEL LINE J 
There aren I t that Man~ in level "nn FOR 



T=l TO 500:NEXT T:GOTO 300 
330 E:(H)=E:(H)'-N 
310 FOR T=E:(H)+l TO E:(H)+N:POSITION X(H, 
T),Y(H,T)tPRINT" ":GOSlJE: 380:NEXT T 
350 POSITION 2,17:PRINT "[DEL LINE][OOWN 
][DEL LINE]" 
36 0 GO SUE: 1 0 0 
370 GOTO 260 
380 FOR X=21 TO 0 STEP -3:S0UND 0,X,10,8 
:NEXT X:SOUND O,O,O,O:RETURN 
390 FOR X=50 TO 0 STEP -2:S0UND 0,X,10,8 
:SOUND l,X+1,10,8:NEXT X:SOlJND O,O,O,O:S 
OUND l,O,O,O:RETURN 
100 FOR T=l TO HIGH:IF B(T) THEN POP :RE 
TURN 
110 NEXT T:POSITION 5,17 
120 IF LAST=l THEN FOR T=l TO 5:GOSU8 39 
O:NEXT T:PRINT " )IOk)l( Pla'::ler t";P;" wi 
r.s~ )I()I()I( ":GOTO 150 
130 SOUND O,5,1,8:FOR T=l 
SOUND 0,0,0,0 
110 PRINT " __ )I(.!..)I(_ Pla'::ler 
)I()I()I( " ----150 OPEN 11,1,0,".<:" 
160 POSITION 11,2ZtPRINT 
170 GET 11,TtRUN 

TO 100:NEXT T: 

t";P;" loses 

"Pr ess 8.§:TL)B.N" 

NIM 725 



726 NUMBER AND LOGIC GAMES 

DICE 

It is very easy to simulate the rolling of dice using the RND(l) func
tion of your ATARI. (RND(l)*6)+1 will generate a random number 
between 1 and 6, which is what happens when you roll one die. (RND(l) 
*12)+1 produces the same result as rolling two dice. What RND(l) func
tion would produce the same result as rolling four dice? 

Here's a simple program that prints out numbers that result from 
random se lections of numbers from 1 to 6 which are the same as tosses 
of 1 die: 

10- R=INT(RND(l )*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 DICE1 (FIRST REPRESENTATION): THROW ONE DIE 
& SHOW THE RESULT 

6 REM (C) BY TED M. KAHN, 1980 
10 R=INT(RND(l)*6)+1 
20 FOR 1=1 TO R 
30 PRINT "[TJ "; ..6 
40 NEXT I 
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${l) 
10 R1=INT{RND(1)*6)+1 
15 R2-INT{RND(1 )*6)+1 
20 FOR 1=1 TO R1 
30 PRINT "[TJ "; -.b 
40 NEXT I 
45 PRINT, 
50 FOR )=1 TO R2 

.6 Remember, [T] means hold down the [CTRL] key and, at the same time, 
type the letter "T." This will give a graphics dot (e). 



60PR INT"[TJ"; 
70 NEXT J 
80 PRINT :PR INT 
90 PRINT "THROW AGA IN "; 
95 INPUT Y $:IF Y$=" Y" THEN PRINT :GOTO 10 
100 END 

Following are some comp lex games of chance that in vo lve the com
puter making random cho ices and simulat ing the tossing of dice. 
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THRICE DICE 

cr::J'" •• • 
" ~ .. " - ,,~: rl

~ . . '. . . . _ -:' 

Games of chance and gambl ing are among the old est games known, 
and they are st ill popular in most cultures in the world tod ay. 

Using the concepts we introduced about random numb ers, (INT(RND 
(1 }*6}+1)' this game simul ates rolling three di ce and shows the results 
usin g the GRAPHICS 3 mode of the ATARI. In fac t, the subroutine from 
lin es 870-1080 (al ong with the DIM ension statement at line 20) may be 
modif ied fo r· use in other games in whi ch you need a dice-throwing 
routine . Th e game also uses so me fancy dr·ess ings designed by Len Lindsay 
to give the introdu ction a "neon-sign" or fl ashing advert ising effect. These 
effects are created fro m lin es 130- 220 and make use of the large text in 
GRAPHICS 2+16 (full screen) . 

Th e actual game also invo lves some betting strategy. You start with 
$100 and may bet as littl e or as much as you like on any number (1-6) 
being thrown. If the number comes up on at least one di e, you win do uble 
your bet; if it comes up on two d ice, you win triple; and if it comes up on 
all three dice (odd s are one chance in 2 16), yo u win. 

10 REM * « < THRICE DICE » > 
20 REM * (C) 1980 by Len Lindsay 
30 DIM DX(2),DY(Z),N(2),A$(6) 
40 CS=100 
SO MAXCS=900000 
60 COL=l 
70 GRAPHICS 2+16:PRINT t6;·THRICE DICE· 
80 POSITION 0,2:PRINT t6;·TO BEGIN· 
90 PRINT t6;·HIT start· 
100 POSITION O,7:PRINT t6;·FOR INSTRUCTI 
ONS· 

·;" '1''"10 PRINT t6;· HIT opt i on· 
120 POSITION 2,11:PRINT t6;·(C) 1980· 
130 KEY=PEEK(53279) 
140 IF KEY=3 THEN GOSUB 630:GOTO 70 
150 IF KEY=5 THEN CS=CS+100:IF CS)1000 T 
HEN CS=CS+900:IF CS ) 10000 THEN CS=CS+900 
O:IF CS)100000 THEN CS=CS+90000 
160 IF CS) MAXCS THEN CS=100 



170 IF KEY=6 THEN 230 
180 POSITION O,5:PRINT t6;ICASH=S";CS;" 
select " 
190 SETCOLOR I,O,RND(1)*256 
200 FOR DELAY=1 TO 99:NEXT DELAY 
210 PN=12-PN:SETCOLOR 2,0,PN*RND(1)*256 
220 GOTO 130 
230 GRAPHICS 3 
210 SETCOLOR 2,0,0 
250 PRINT "CCLEARJ u

; 

260 PRINT "YOU HAVE $";C8;" CASH." 
270 IF CS)999999 THEN 1110 
280 PRINT "HOW MUCH WILL YOU 8ET"; 
290 TRAP 250 
300 POKE 761,255 
3:1.0 INPUT A$ 

320 IF A$="H" OR A$="HELP" THEN GOSUB 63 
O:GOTO 230 
330 8ET=INTCVAL(A$» 
310 IF 8ET(1 THEN 250 
350 IF BET)CS THEN 250 
360 PRINT "WHAT NUM8ER WILL YOU 8ET ON"; 
370 TRAP 360 
380 POKE 764,255 
390 INPUT AS 
400 IF A$="H" OR A$="HElp· THEN GOSU8 63 
O:GGTO 230 
410 CS=CS-E:ET 
420 PRINT "[CLEARJ H 

430 NUM~INTCVAL(AS» 
410 IF NUM=O OR NUM)6 THEN 370 
4~jO TRAP 31567 
460 FOR A=O TO RND(1)*10 
470 GOSU8 870 
480 PRINT "[CI...EARJYOl.! 8ET $1;8ET;" ON "; 
NtJM ; • • • ; " 
490 NEXT A ~ 
500 MATCH=O 
510 FOR A~O TO 2 
520 IF NUM=NCA) THEN MATCH=MATCH+1 
530 NEXT A 
540 WIN=O 
550 IF MATCH)O THEN WIN=8ET*(MATCH+1) 
560 CS=C8+WIN 
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570 PRINT MATCH;" MATCH.· 
580 PRINT "YOU GET $·;WIN;· CASH 8ACK!" 
590 IF CS<1 THEN 1130 
600 GOTO 260 
610 GOTO 610 
620 END 
630 GRAPHICS 1+16 
640 PRINT t6;·THIS IS A GAMBLING" 
650 PRINT t6;·DICE GAME. YOU 8ET I 

660 PRINT t6;·MONEY ON ONE OF THE· 
670 PRINT +6;·6 POSSIBLE NUMBERS." 
680 PRINT t6 
690 PRINT t6;·if none of the dice" 
700 PRINT t6;"show that nUffiber " 
710 PRINT t6;·you lose the bet.· 
720 PRINT t6 
730 PRINT t6;"IF 1 MATCHES YOU· 
740 PRINT t6;"GET DOUBLE YOUR 8ET" 
750 PRINT t6;"8ACK (5 BET WINS 10)" 
760 PRINT t6;"if two dice ffiatch" 
770 PRINT t6;"you Get triple back" 
7B!l PF:INT t6 
790 PRINT t6;·-IF ALL DICE MATCH" 
800 PRINT t6;"YOU GET 1 TIMES BACK" 
8:1. 0 PRINT :f:6; "SOUNDS GOOD - HUH! ! " 
820 PRINT :f:6 
830 PRINT :1:6 
810 PRINT t6;"hit start to return"; 
850 GOSUB 1090:IF KEY<>6 THEN 850 
860 RETURN 
870 FOR 0=0 TO 2 
880 N(D)=INT(RND(1)*6)+1 
89!l NEXT 0 
900 FOR 0=-0 TO 2 

-Ei DX (D) =INT (RND (1) *6) +13*0 
92,.. OY(D)=INT(RND(1)*13) 

NEXT D 
940 PRINT t6;"CCLEARJ" 
950 FOR ~=-O TO 2 
960 COL=3-COL!COLOR COL 
970 FOR R=DY(O) TO OY(D)+6 
980 PLOT DX(D)vR:DRAWTO DX(O)+6,R 
990 NEXT R 
lOOn NEXT 0 



1010 COLOR 0 
1020 FOR D=O TO 2 
1030 IF N(D»l THEN PLOT DX(D)+l,DY(D)+l 
:PLOT DX(D)+5,DY(O)+5 
1040 IF N(D»3 THEN PLOT DX(D)+1,DY(D)+5 
:PLOT DX(D)+5,DY(D)+1 
1050 IF N(D»5 THEN PLOT DX(D)+1,DY(D)+3 
:PLOT DXCD)+5,DY(D)+3 
1060 IF N(D)/2)INT(NCD)/2) THEN PLOT DX( 
D)+3,DYCD)+3 
1070 NEXT 0 
1080 RETURN 
1090 IF PEEK(53279)<)7 THEN 1090 
1100 KEY=PEEK(53279):IF KEY=7 THEN 1100 
1110 IF PEEK(53279)<)7 THEN 1110 
1120 RETUF<N 
1130 PRINT 'YOU HAVE NO MONEY LEFT·:GOTO 

1150 
1140 PRINT 'YOU BROKE THE 8ANKI ! !. 
115e PRINT "HIT START TO PLAY AGAIN."; 
1:!.60 GOSUP 1090 
1170 IF KEY<)6 THEN 1160 
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 mechan ical 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 magaz ine 
PCC (Iatel' known as People's Computers, Recreational Computing, and 
now a pal·t of COMPUTE!magazine). It has sin ce become very popu lar on a 
large number of mini- and mi crocomputers. Th e version given here was 
des igned by one of the authors to show how home computers like the 
ATAR I 400™ or ATAR I 800™ can make a good game even better, using 
a littl e animation, co lor, and sound. 

REVERSE involves manipulating a str ing of digits so that the final 
stri ng is in numerical order. The game beg ins by the computer presenting a 
ser ies of one-digit numbers in scrambled order ; each digit occurs onl y 
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 mi ght sta rt off with 

34215 

Our ob ject is to end up with 12345. To get there, our only lega l "move" 
is to reverse a set number of these digits, always beginning from the left
hand side of the string. Eac h reversa l thu s changes the string, moving the 
order closer and closer to the des ired goal (o ne hopes). With our example 
above, the game might proceed like this : 

34215 

43215 

Reverse 2 (that is, take the first two numbers and 
reverse them). 

Reverse 4 (reverse the first four numbers). 

and we've wo n in onl y two turn s! 



Now, th is one was pretty easy, but they get hal'der with longer strings: 
The c lassic game is played with nine digits (1 - 9), It can be proven mathe
matically that any string of nine digits can be propel'ly orde red in 15 turns 
(2n-3), where n is the numbel' of d igits in the str ing); however, no one has 
yet (to our knowledge) figured out an algorithm which will find the 
smallest numbel' of moves fOI' any given initial nine-digit string, After 
playing this game several t imes, perhaps you' ll be the one l 

Here's the program for the game: 

:0 REM * «< REVERSE »> 
20 REM * Adapted by Ted Kahn 
30 REM * froffi P.L. Sessions P.C.C. 
10 DIM NAME$(20)9A$(10) 
50 DIM XX$(l) 
60 DT!'! ELISTS (9) ,MYLTST$ (9) , RI .. IST,!; (9) 
70 NAME$="REVERSE" 
80 COStlE: 290 
90 OPEN tl,4,Q,'K:" 
100 PRINT "WELCOME TO THE GAME OF REVERS 
[" 
110 PRINT "DO YOU NEED INSTRUCTTONS?";:G 
OSUB 870:IF XX=11 THEN GOSUe 1000 
120 PRINT "[CLEARJHOW MANY DIGITS WOULD 
YOU· : PRINT "L.IHE (3-9)"; 
130 GOSUS 870tMAX=XX:REM INPUT 
140 PRINT XX; 
150 IF MAX<3 OR MAX>9 THEN PRINT "[CLEAR 
]SORRY ••• ONLY NUMBERS 8ETWEEN 3-9":GOTO 
t?O 
160 GOSUS 120:REM INITIAL SEQUENCE 
t7D TURN=TURN+t 
180 PRINT "[CL.EAR]" 
190 PRINT "TURN. ";TURN 
200 PRINT tPRINT 'REVERSE HOW MANY? "; 
210 GaSUe 870:REM INPUT 
220 R=XX:PRINT R; 
230 FOR WW=l TO ?OO:NEXT WW 
240 IF R<2 OR R>MAX THEN 270 
250 GOSUE: 620 
260 GOTO t70 
270 PRINT 'CAN ONLY REVERSE FROM 2 - ";M 
AX;" DIGITS":FOR WW=l TO 1200:NEXT WW 
l80 GOTO 180 
290 X=12 
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300 GRAPHICS 2 
310 FOR 1=1 TO LEN(NAMES) 
320 POSITION X+1y3 
330 PRINT t6;NAMES(LEN(NAMES)-I+1,LEN(NA 
ME:$) ) 
310 SOUND 0,INT(RND(0)*255)+1,10,12 
350 FOR WW=l TO 80:NEXT WW 
360 X=X-~. 

370 NEXT I 
380 SOUND 0,0,0,0 
390 POSITION 9 15:PRINT t6;"b~" 
100 POSITION 617:? t6;"ted kahn· 
1:1.C RETURN 
120 FOR K=l TO MAX 
430 MYLIST$(K,K)="O":ELISTS(K,K)="O· 
410 NEXT ~( 

150 FOR I~1 TO MAX 
460 RN=INT(RND(0)*MAX)+1 
470 IF ELIST$(RN,RN)<>"O" THEN 160 
480 MYLIST$(I,I)=STR$(RN):ELIST$(RN,RN)= 
STF:$ (RN) 
49() NEXT I 
500 GRAPHICS 2 
5:1.0 X=9+INT(MAX/2) 
520 FOR 1=1 TO MAX 
53 0 Gr~APHICS 2 
540 POSITION Xy1 
550 PRINT t6;MYLIST$(1,I) 
560 SOUND 1,INT(RND(O)*100)+(2*I),10,10: 
W\o.I=5:GOSUB 690 
570 SOUND 1,0,10,10:WW=S:GOSUB 690 
580 X=X-l 
590 NEXT I 
600 SOUND 1,0,0,0 
610 RETURN 
620 FOR S=1 TO R 
630 RLIST$(R-S+l,R-S+l)=MYLISTS(S,S) 
610 NEXT S 
650 MYLIST$(1,R)=RLIST$(1,R) 
660 IF MYLIST$=ELIST$ THEN 720 
67 0 GO SUE: 5 0 0 
680 RETURN 
690 REM WATT LOOP 
700 FOR WAIT::::1 TO WW:NEXT WAIT 
710 RETURN 



720 FOR 1=1 TO 9 
730 GRAPHICS 2:POSITION 5 , 1:PRINT t6;MYL 
I STS 
710 SETCOLOR 1,INT(RND(0)*16),8 
750 FOR Q=15 TO 30 STEP 0 . 5 
760 SOUND 0,Q,10,10 
770 NEXT Q:SOUND 0 , 0,0 , 0 
780 NEXT I 
790 PRINT "[CLEARJYOU WON IN ";TURN;" TU 
RN";:IF TURN<>l THEN PRINT "SO; 
800 PRINT"' ":SETCOLOR 1,0,0 
810 TRAP 840:PRINT "WOULD YOU LIKE TO PL 
AY AGAIN (Y,N)"; 
820 INPUT AS:IF A$(1,1) = "N" THEN 810 
830 TURN=O:POP :? "[CLEARJ":GOTO 120 
840 PRINT "THANKS FOR PLAYING' ":END 
870 REM INPUT SUBROUTINE 
B80 SOUND O,200,10,8:FOR WS=l TO 100 
890 NEXT WS:SOUND O,O,O,O:POKE 764,255 
900 GET tl,XX:XX =XX-48 
910 TRAP 920 
920 TRAP 34567 
930 RETURN 
1000 POKE 752,1:PRINT "[CLEARJYOU WILL B 
E GIVEN SOME SCRAMBLED":PRINT "NUMBERS F 
ROM 1 TO THE NUMBER YOU" 
1010 PRINT "CHOOSE. ( 3 - 9) PRESS RET 
UR~·:GOSU[: 870 
1020 PRINT "[CLEARJBY REVERSING BLOCKS 0 
F NUMBERS TRY":PRINT "TO UNSCRAM8LE THEM 

SO THEY ARE" 
1030 PRINT "IN THE USUAL ORDER OF 1,2,3, 
4,5 ETC.":PRINT ·PRESS RETURN";:GOSUB 87 
o 
1040 PRINT "CC LEARJWHEN YOU REVERSE A 8L 
OCK OF NUM8ERS":PRINT "THE REVERSAL ALWA 
YS STARTS FROM THE " 
1050 PRINT "LEFT. FOR EXAMPLE ••• PRESS 

RETURN":GOSUB 870 
1060 PRINT "[CLEARJIF YOU REVERSE 3 NUMB 
ERS OF THIS":PRINT "COMBINATION: 6421735 

YOU WOUL.D GET s 
1070 PRINT "2161735 . ONLY THE 6,4, AND 
2 ARE":PRINT "REVERSED. READY? PRESS 

RETURN";:GOSUB 870:RETURN 
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2 3 4 5 

QWERT 

The object ofQWERT is to switch the co lored boxes located in squares 
and 2 with those in squares 4 and 5. There are two legal moves for doing 

this: 

1. Move any box into an empty ne ighboring 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 thi s game with the trad itiona l pu zz les, The Towers of Hanoi, 
or the "Missionaries and Cannibals" puzzle s. 

10 REM lK «< (~WERT »> 
20 REM lK developed b~ Len Lindsa~ 
30 REM lK and Modified b~ Ted Kahn 
qO REM lK Cop~right 1980 b~ Len Lindsa~ 
50 GDSl.JE: 930 
60 DIM A$(10),PA$(1),P(7) 
70 DIM XX$ (1) 

80 GRAPHICS 3 
90 SETCDLOR 1,5,8 
100 P(0)::::3 
110 P(1)::::1 
120 P(2)=1 
130 P(3)=0 
lQO PCQ)=2 
150 P(5)=2 
160 P(6)=3 
170 P(7)=3 
180 GOSU8 Q90:REM DRAW 80ARD 

.A The small sq uare markers at the top are to identify the goal of sw itching the 
colors underneath th ese marke rs. 



190 MV=O:REM MOVES 
200 GOSUB 590:REM DRA~ PIECES 
210 IF 1>0 THEN 250 
220 ? "[CLEAR]":? "THIS IS THE GAME OF !1 
H~BI." 
230 ? :? "~OULD YOU LD(E INSTRUCTIONS (Y 
, N)"; : GOSUE: 970: REM GET 
2lJO IF XX$="Y" THEN GOSUB 760 
250 PRINT "[CLEAR]"; 
260 PRINT"!. ?_ 
:PRINT "MOVE t";MV+1 
270 TRAP 250 
280 GOSUB 970:REM GET 
290 M=XX 

1. ~. It 

300 IF M< 1 OR M>5 THEN ? "ILLEGAL MOVE -_. 
TRY AGAIN": GOSUE: 920: GOTO 260 
310 REM 
320 P=P(M):REM PIECE TO MOVE? 
330 IF p=o THEN? "CAN'T DO THAT--TRY AG 
AIN" :GOSUE: 920 :GOTO 260 
3lJO GOSUB 370:REM CHECK MOVE & MOVE IT 
350 GOTO 250:REM NEXT MOVE 
360 END 
370 IF P(M+1)=0 THEN P(M+1)=P;P(M)=0:GOT 
o lJlJO 
380 IF P(M+2)=0 THEN P(M+2)=P:P(M)=0:GOT 
o lJlJO 
390 IF P(M-1)=0 THEN P(M-1)=P:P(M)=0:GOT 
o lJlJO 
lJOO IF M)1 THEN IF P(M-2)=0 THEN P(M-2)= 
P:P(M)=O:GOTO lJlJO 
lJl0 PRINT "YOU CAN'T MOVE THAT PIECE" 
lJ20 FOR ~~=1 TO 300:NEXT ~~ 
lJ30 RETURN 
lJlJO MV=MV+1 
lJ50 GOSUB 590:REM DRA~ PIECES 
lJ60 IF P(1)=2 AND P(2)=2 AND P(lJ)=1 AND 
P(5)=1 THEN 680:REM ~INNER 
lJ70 IF MV>22 THEN SETCOLOR lJ,12,lJ:PRINT 
"[CLEARJYOU SEEM LOST":GOTO 720 
lJ80 RETURN 
lJ90 REM DRA~ BOARD 
500 COLOR 3 
510 PLOT 2,12:DRA~TO 32,12 
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FOR X=2 TO 32 STEP 6 
FOR Y=13 TO 17 
PLOT X,Y 
NEXT Y 
NEXT X 
PLOT 2,18:DRAWTO 32,18 
RETURN 
FOR PP=3 TO 27 STEP 6 
COLOR P«PP+3)/6) 
FOR (~:::13 TO 17 
PLOT PP,Q:DRAWTO Pp+~ , Q 

NEXT (~ 

NEXT PP 
COLOR 1:PLOT 23,11:PLOT 29,11 
COLOR 2:PLOT 5,11:PLOT 11,11 
RETURN 
PRINT "[CL.EAR]" 
PRINT "YOU WON !!!". .-._._._._-_ .. __ ._--_._.--._. , 
SETCOLOR 4,4,4 

520 
530 
5~0 

550 
560 
570 
580 
590 
600 
610 
620 
630 
6~0 

650 
660 
670 
680 
690 
700 
710 IF MV=8 THEN PRINT " - PERFECT PLAYING 
I" 

720 PRINT "- TF~Y AGAIN?" 
730 GOSUE: 970:REM GET 
740 IF XX$="Y" THEN 80 
750 GRAPHICS O:END 
760 ? "[CLEAR]Th~) object of this gaMe i~, 

to switch" 
770 ? "the bm:es on the If:) 'ft with the bo 

780 ? "on the r i qht in as ff?W Moves as" 
7 9 0 ? " p 0 S sib 1 f.~ ( pre s s RX.:n.!B.N to con t :i n 
ue) " ; : GOSUE: 970 
BOO? "[CLEAR] J. 3 1. 

!:?_":? "The bo:-:es are nUMbered as shown 
here" 

810 PRINT "HIT R_~~n)BJ::{ TO CONTINUE";: GOSU 
E: 970 
EI20 ? "[ CLEAR] A bo>: Ma~ be Moved to an e 
Mpt~ space" 
830 ? "b~ t~ping its current nUMber." 
840 ? "( R_~_H'!8J~t to cClnt :i nue ) " ; : GOSUE: 970 
850 ? "[CLEAR]You Ma~ Move either" 
B60 ? "( 1) intCl a n eMpt~:1 neighboring !:, pa 
ce" 



870 ? "or (2) JUMP over 1 bo>: into an II 
880 ? "eMP t~:l sp a ce ( 8_~~n.!E;.I'j. to cont i nl..le) 
";:GOSUE: 970 
890 ? II[CL.EARJTr~ to do it in as few as 
8 Moves~" 
9 0 0 ? " GOO D L U C ~(~ ( F'r e s s 8J~J1!8J:t to S tar t 
)"; : GOSUE: 970 
910 RETURN 
920 FOR WW := 1 
930 GRAPHICS 

TO 100:NEXT WW:RETURN 
l:F'OSITIDN 8 4:PRINT t6·"QW t , __ ... _ 

fJiI.' , 
940 POSITION 4,6!PRINT t6;" (C) 1980 BY" 
:? t6;" LEN LINDSAY"!? t6;" 

&"!? t6;" TED ~(AHN" 

950 FOR WW=l TO 99:NEXT WW 
960 RETURN 
97 0 REM __ ~!?_f:..L' __ ._~JJJ~RJI!:n1.t':l-';:_ .... 
980 SOUND 0,180,10,8 
990 FOR S=l TO lOO!NEXT S 
1000 SOUND 0,0,0,0 
1010 POKE 764,255 
1020 TRAP 1020 
1030 CL.OSE t4 
1040 OPEN t4, 4 , 0, "~(t II 
1050 GET t4,XX 
1060 CL.OSE tif 
1070 XX$ =CHR$(XX) 
1080 TRAP 1110 
1090 XX=O 
1100 XX=VAL.(XX$) 
1110 TRAP 34567 
1120 RETURN 
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Here are three other programs to copy and play. The first game is a 
version of the we ll-known game BINGO. The second game, PHANTOM, is 
a mystery game which mi xes letters and numbers. The third game, BRAIN
BUSTER, is a more comp lex version of the QWERT game we saw earlier. 
The instructions for all three of th ese games are included in the programs 
themselves (note that BRAINBUSTER requires the use of an ATARI joy
stick control ler). 

10 REM JI( 
20 REM 1I( 

30 REM JI( 

«< BINGO »> 
Cop~riGht 1980 b~ 

Len Lindsa~ 
40 GRAPHICS 2 
50 DIM LINE$(40),SPACE$(40),PART$(5),B$( 
2),I$(2),N$(2),G$(2),0$(2):REM ONLY NEED 
ED FOR CARD MAKER 
60 LMARG =2:POKE 82,LMARG 
70 DIM N(75) 
80 DIM BINGO$(5) 
90 DIM XX$(3) 
100 DIM PICH(5) 
110 E:INGO~~==·E:iI!.ll(J· 

120 SETCOLOR 2,14,4 
130 PRINT t6;e HIT start" 
140 PRINT t6;" when read~' 
150 PRINT t6;' TO PLAY' 
160 PRINT t6;' binGo?" 
170 IF PEEK(53279)<>6 THEN SOUND O,RND(l 
)JI(255,10,lS:GOTO 170 
180 SOUND 0,0,0,0 
190 GRAPHICS 2 
200 PRINT t6;"wait please' 
210 GOSU8 7000:REM INIT ARRAY 
220 PRINT "HOW MANY BINGO CARDS DO YOU W 
ANT' 
230 PRINT 'PRINTED (HIT RETURN FOR NONE) 
? 

240 GOSUE: 15000 
250 IF XX=O THEN 270:REM NO CARDS PRINTE 
D 
260 FOR CARDPRINT=l TO XX:GOSUB 10000:NE 
XT CARDPRINT 
270 NP=O 
280 PRINT t6,"shufflinG" 
290 GOSUB 7100:REM RANDOMIZE 



30e NP:::NP+1 
310 IF NP=76 THEN PRINT "COME NOWI EVERY 

NUMBER IS CALLEO":GOTO 3010 
320 NM=N(NP):REM PICK NUMBER 
330 GRAPHICS 2:PRINT :1:6;" THE number is: 

340 PRINT t6 
3~; 0 PRINT *6," "; 
360 GOSUe 1000:REM PRINT THE NUMBER 
370 SETCOLOR 2,5,1 
380 PRINT ·[CLEARJHIT '8' IF SOMEONE HAS 

BINGO· 
390 PRINT "HIT RETURN FOR THE NEXT NUMBE 
R" 
100 GOSUS 15100:REM GET 
110 IF XX$="B· THEN 1000 
420 GOTD 300 
430 END 
1000 REM VERIFY 8INGO CALL 
1010 PRINT "CCLEARJ";:REM CLEAR WINDOW 
1020 IF NP(4 THEN POSITION 1,S:PRINT 16; 
·NOT ENOUGH NUM8ERS":PRINT i6;·WERE CALL 
ED YET":GOTO 370 
1030 FREEFLAG=O:REM INIT 
1040 GRAPHICS 1 
1050 PRINT t6;·ENTER BINGO NUMBERS u 

1060 PRINT t6;"OON'T INCLUDE THE" 
1070 PRINT t6;"PRECEDING LETTER" 
1080 PRINT :1:6 
1090 PRINT t6;·ENTER f FOR FREE· 
1100 PRINT t6;"ENTER l FOR LIST" 
1110 PRINT t6 
1120 FOR LOOP=l TO 5 
1130 PICK(LOOP)=O 
11. 40 NEXT LOOP 
1150 PRINT "ENTER THE WINNING NUMBERS" 
1160 PRINT "(DON'T INCLUDE THE PRECEDING 

L.ETTER" 
1170 GOSUS 15000:REM INPUT 
1180 IF XX$="L" THEN GOSUB 2000:PRINT "E 
NTER WINNING NUMBERS· 
1190 IF XX$="F" THEN IF FREEFLAG=O THEN 
FREEFLAG=l:RT=RT+l:GOTO 1290 
1200 IF XX=O THEN PRINT "ENTER JUST THE 
DIGITS - ENTER F FOR FREE (BUT ONLY ON 
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CE)"tGOTO 1170 
1210 PICH(RT)=XX:IF RT<l THEN 1250:REM S 
KIP CHECK FOR REPEATS 
1220 FOR LOOP=O TO RT-l 
1230 IF XX=PICH(LOOP) THEN PRINT "THAT W 
AS ALREADY ENTERED- AGAIN?":PICK(LOOP)=O 
tPOP :GOTO 1170 
1240 NEXT LOOP 
1250 FOR LOOP=l TO NP 
1260 IF N(LOOP)=XX THEN RT=RT+1:POP :GOT 
o 1290 
1270 NEXT LOOP 
1280 PRINT "THAT NUMBER IS NOT PICKED YE 
T"tGOSUB 14000tGOTO 370 
1290 IF RT=5 THEN GOTO 3000 
1300 GOTO 1170 
2000 REM PRINT ALL CALLED NUMBERS 
2010 GRAPHICS l:ROW=OtCOL=ltREM INIT 
2020 FOR LOOP=l TO NP 
2030 NM=N(LOOP) 
2040 POSITION COL,ROW 
2050 ROW=ROW+l:IF ROW>18 THEN ROW=O:COL= 
COL.+4 
2060 GOSUE: "lOOO 
2070 NEXT LOOP 
2080 RETURN 
3000 REM SOMEONE WON 
3010 GRAPHICS 2 
3020 FOR X=l TO 3 
3030 PRINT 16;".* a winner •• " 
30"lO NEXT X 
3050 PRINT 16 
3060 PRINT 16;"ANOTHER GAME?"; 
3070 GOSUB 15100:REM GET 
3080 IF XX$="Y" THEN RUN 
3090 END 
"lOOO REM PRINT THE BINGO NUMBER WITH 

PRECEDING LETTER 
4010 LT=INT«NM-l)/15+1) 
"l020 PRINT 16;BINGO$(LT,LT);NM 
"l030 RETURN 
7000 REM INrT AND FILL ARRAY 
7010 FOR x=o TO 75 
7020 N(X)==X 



7030 NEXT X 
7040 RETURN 
7100 REM SHUFFLE THE ARRAY OF NUMBERS 
7110 FOR X-l TO 75 
7120 Xl=INTCRND(1)*75)+1 
7130 X2::;:N(X) 
7 :!. 40 N ( X) ::::N ( X:I.) 
71S0 N(X:l)::;:X~? 

7 ~.60 NEXT X 
7170 RETURN 
10000 REM PRINT BINGO CARD 
10010 GOSUB 10900:REM SHUFFLE 
10020 LINES:" +------+------+------+---
-_ ._+----_ ._+ • 
t0030 SPACES:::" 

I , • 
10040 PARTS::::· 
1005e LPRINT :LPRINT • 
I t=:INC·:O CARD" 
10060 LPRINT :LPRINT 
:~ () (\ 7 0 I..,F' FU NT · 8 
C O· 
10080 FOR LI~[=l TO 5 

OFFICIAL ATAR 

I N 

10090 B~=STR$(N(LINE»:IF LEN(8S){2 THtN 
BS(LEN(BS)+1)=" " 

10100 I$=STRS(N(LINE+15» 
10110 NS=STR$(N(LINE+30»:IF LINE=3 THEN 

N$:="XX· 
10 1 20 GS=STRS(N(LINE+4S» 
10130. O$::::STF~$(N(l..INE+60» 

10140 LPRINT LINES 
10150 l..PRINT SPACES 
10160 LPRINT PARTS;SS;PARTS;IS;PARTS;N$; 
PARTS;CS;PARTS;OS;" ," 
10170 LPRINT SPACE$ 
10~. 80 NFXT LINE 
10190 LPRINT LINES 
10200 FOR LOOP=l TO 7:LPRINT :NEXT LOOP 
10?:!0 RETURN 
1 0 900 REM SHUFFLE For~ CARD 
10910 FOR LOOP=l TO 61 STEP 15 
10920 FOR LOOP2=LOOP TO l..OOP+14 
10930 TEMP=INT(RND(1)*15)+l..OOP 
10940 TEMP2=NCLOOP2) 

BINGO 743 
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10950 N(LOOP2)=N(TEMP) 
10960 N(TEMP)=TEMP2 
10970 NEXT LOOF'2 
10980 NEXT LOOP 
10999 RETURN 
l~OOO REM PAUSE 
l~OOl REM PAUSE IS DEFAULT AT 999 
lQ002 REM TO SET YOUR OWN PAUSE 
1~003 REM SIMPLY DO THIS ON THE CALL 
t~OO~ REM 
1~005 REM PAUSE=300 : GOSU8 lQ020 
1~006 REM 
1~007 REM NOTE GOSUB AT 1~020 IF YOU 
1~008 REM SET YOUR OWN PAUSE LENGTH 
1~009 REM 
1~010 PAUSE=999 
1~020 FOR LOOP=1 TO PAUSE 
1~0:30 NEXT LODP 
1~099 RETURN 
15000 REM INPUT SUBROUTINE 
15010 PRINT '[BELL]-; 
15020 POKE 764,255 
15030 TRAP 15030 
150~O INPUT XX$ 
15050 TRAP 15070 
15060 XX=VAL(XXS) 
15070 TRAP 3~567:RETURN 
15100 REM 'GET' SUBROUTINE 
15110 PRINT '[BELL]-; 
15120 POKE 76~,255 
15130 TRAP 15130 
151~O CLOSE t~ 

15150 OPEN t~,~,O,-K:-
15160 GET t~,XX 

15170 CLOSE t~ 

15180 XXS=CHR$(XX) 
15190 TRAP 15220 
15200 XX=O 
15210 XX=VAL(XX$) 
15220 TRAP 3~567:RETURN 



~o REM « < PHANTOM » ) 

20 REM LEN LINDSAY,1980 
30 DIM LETTER(10),XXS(3),FOUND(9),NUM8ER 
(3),GUESSS(3),CLASS$(20) 
40 REM FOLLOWING ARE VARIAB LES USED FOR 
TARGET LINE NUMBERS 
50 INSTRUCTIONS=1000:HINT=3000:DONE=9000 
:EXPLAIN=2000:TRANSLATE=8000:REPLY=7000 
60 CHECK=6000:ASK=270:RATING=1000:WINNER 
=5000:RIGHT=5500:WRONG=5700 
70 HINTCOUNT=O:GUESSCOUNT=O:FOUNDCOUNT=O 
:WRONGCOUNT=O:REM INIT 
80 GRAPHICS l:SETCOLOR 2,0,0 
90 FOUNO(LOOP)=O:REM INIT ARRAY 
100 FOR LOOP=O TO 9:LET LETTER(LOOP)=ASC 
("A")+LOOr:FOUND(LOOP)=O:NEXT LOOP:REM I 
NIT ARRAYS 
110 LET LETTER(10)=-1:REM INIT FOR INCOR 
RECT INPUT CHECK 
120 POSITION 2,5:PRINT t6;"phantom numbe 
rs" 
130 FOR LOOP=O TO 9:REM SHUFFLE 
110 MOVE=INT(RND(1)*10) 
150 TEMP=LETTER(MOVE) 
160 LET LETTER(MOVE)=LETTERCLOOP) 
170 LET LETTER(LOOP)=TEMP 
180 NEXT LOOP 
190 GUESSCOUNT=l:REM INIT 
200 PRINT "[CLEARJAt an~ time ~ou ma~ ty 
pe HELP (for· 
210 PRINT ·instructions), HINT (to revea 
lone· 
220 PRINT ·diGit), or END (to stop).· 
230 PRINT ·00 YOU need instructions?·; 
2.q0 GOSUB 15000 
250 PRINT t6;"[CLEAR]·; 
260 IF XXS(l,l)=·Y" THEN GOTO INSTRUCTIO 
loiS 
270 PRINT ·[CLEAR]·; 
280 IF HINTCOUNT+FOUNDCOUNT >9 THEN GOTO 
DONE 
290 FOR LOOP=65 TO 74 
300 IF LOOP=70 THEN PRINT :PRINT • "; 
310 PRINT CHRS(LOOP);"="; 
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3Z0 FOR LOOPZ=O TO 9 
330 IF LETTER(LOOPZ)=LOOP THEN IF FOUND( 
LOOPZ»O THEN PRINT LOOPZ;:POP :GOTO 360 
3~0 NEXT LOOPZ 
350 PRINT " ? " ; 
360 PRINT " "; 
370 NEXT LOOP 
380 PRINT 
390 PRINT "WHAT DO YOU THINK?" 
~OO GOSUB 15000:REM INPUT ROUTINE 
~10 GUESSCOUNT=GUESSCOUNT+l:REM ERRONEOU 
S GUESSES ARE SU8TRACTED 8Y EXPLAIN 
~ZO IF LEN(XXS)<>3 THEN GOTD EXPLAIN 
~30 GUESS$=XX$tREM XX$ FROM INPUT ROUTIN 
E IS ASSIGNED TO GUESSS 
~~O IF GUESS$="HEL" THEN GOTO INSTRUCTIO 
NS 
~50 IF GUESS$="HIN" THEN GOTO HINT 
~60 IF GUESS$="END" THEN GOTO DONE 
~70 IF GUESS$(1,1»"J" OR GUESS$(l,l)("A 
" THEN GOTO EXPLAIN 
~80 GOSU8 TRANSLATE 
~90 IF GUESSS(3,3»"J" OR GUESS$(3,3)("A 
" THEN GOTO CHECK:REM CHECK FOR = 
500 REM *** GOSUB TRANSLATE 
510 IF GUESSS(Z,Z)="+" THEN ANSWER=NUM8E 
R(1)+NUMBER(3):GOTO REPLY 
5Z0 IF GUESSS(Z,Z)="-" THEN ANSWER=NUMBE 
R(1)-NUMBER(3):GOTO REPLY 
530 IF GUESS$(Z,Z)="*" THEN ANSWER=NUMBE 
R(1).NUMBER(3)tGOTO REPLY 
540 GOTO EXPLAIN 
550 IF GUESS$(Z,Z)<>"=" THEN GOTO EXPLAI 
N 
1000 PRINT "[CLEARJ";:REM INSTRUCTIONS 
1010 PRINT "The ten diGits (01Z3~56789) 
have" 
10Z0 PRINT "each been replaced by letter 
s" 
1030 PRINT B(ABCDEFGHIJ). START=Continue 
• ; : GOSUB 29~·'. 0 
1040 PRINT "[CLEARJEach letter is used 0 

nl\:1 once, and" 
1050 PRINT "all diGits have been assiGns 
d or,e 0 



1060 PRINT "letter as its disGuise. STAR 
T=More";:GOSU82920 
1070 PRINT "CCLEARJYou must fiGure out w 
h;3t diGit each· 
1080 PRINT 'letter represents. You are a 
:I. }. Clw ec'l to n 

1090 P~INT "ask simple arithmetic expres 
s :i. oris D 

1100 PRINT ·such as: A+C or D-F. STA 
F\T==More"; : GO!3l.JP 2920 
UtO PRINT "[CLEARJI will ·tell \:101..1 th€~ 1 
ptt(~r that· 
1120 PRINT "represents the last diGit of 

-1;, hE-~ • 
1130 PRINT "answer to \:lour problem." 
t t (I 0 CO!:; U P 29 e (' 
1t~)0 PRINT "r:Cl..EAF\J I will not tell \:IOI..l:i 
f the anSW2r ha s " 
1160 PRINT ·more than one diGit, nor if 
it 5. s n 

~ 17r PR!NT "positive or neGative. Good 1 
uck I ! ) 0 

1180 GOS: . .!B 2900 
l Q 99 REM GOTG EXPLAIN WHICH FOLLOWS IMM 
ESIATEL.Y 
2000 REM EXPLAIN 
2010 GUESSCOUNT=GUESSCOUNT-1:REM ERROR S 
o S 1.JE: T RAe TAG I.! E SST 0 F: E FA :r R 
2020 PRINT "[ClEARJ·;:REM CLEAR SCREEN 
2020 PRINT "To GUf:lS~; the;;! identH,\:I of a 1 
etter ':lOU" 

2040 PRINT "t~pe the letter, followed b\:l 
arl eOl..'a I" 

2050 PRINT 'siGn, then the diGit that ~o 
u thi;;k n 

2060 PRINT ·is its disGuised diGit. STA 
RT=More·;:GOSUB 2920 
2070 PRINT ·[CLEARJT~pe A=3 RETURN· 
2080 PRINT • I I [Z][ R][ R ]>the NUME:ER 

2090 PRINT • 
GN· 
21,00 PRINT" 

START=MoT'e" ; 

I[Z][R][R]>an EQUAL SI 

[Z][RJ[RJ>the LETTER 
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2:1.tO GOSUn 2920 
2t20 PRINT "[CLEARJlf ~ou can't Guess a 
letters identit~" 
2130 PRINT "YOU can submit a simple addi 
+ . • vI on, 
2140 PRINT "subtraction, or ffiultiplicati 
on prob:" 
2150 PRINT "such as D*F or J-A STA 
E.I ::Mor e" ; : GOSUE: 2920 
2160 PRINT "[CLEARJtype A-C RETURN" 
2:1.70 PRINT" I I[ZJ[R][RJ>an~ LETTER 
(A-,J)" 
2180 PRINT " 
ICN(+-*)· 
2190 PRINT " 

I[Z][RJ[RJ>OPERATION S 

[ZJ[RJ[RJ>an~ LETTER(A 
-J) START=More";:GOSUB 2920 
2:1. 99 GOTO AS~{ 

2900 REM HIT START TO CONTINUE ROUTINE 
2910 PRINT "HIT START TO CONTINUE"; 
2920 IF PEEK(53279)<>6 THEN 2920 
2930 IF PEEK(53279)=6 THEN 2930:REM WAIT 

TILL LET UP ON START KEY 
2999 RETURN 
3000 REM HINT 
3010 HINTCOUNT=HINTCOUNT+1 
3020 GOSUe 7900:REM POSITION CURSOR FOR 
PRINTt6 
3030 FOR LOOP=9 TO 0 STEP -1 
3040 IF FOUND(LOOP)=O THEN FOUND(LOOP)=l 
:PRINT t6;"--)";CHR$(LETTERCLOOP)+32);"= 
";lOOP;:POP :GOTO ASK 
3050 NEXT LOOP 
3060 PRINT "NO HINT":REM SHOULD NEVER EX 
ECUTE THIS LINE OR THE NEXT LINE 
3099 GOTO ASH 
4000 REM RATING 
4010 SCORE=:l.OOO 
4020 IF H!NTCDUNT=O THEN 4060 
4030 FOR lOOp::1 TO HINTCOUNT 
4040 SCORE=SCORE/2 
4050 NEXT LOOP 
4060 SCORE=SCORE-WRONGCOUNT*10 
4070 SCORE=SCORE-GUESSCOUNT*2 
4080 SCORE=INT(SCORE) 



1090 IF SCORE<O THEN SCORE=10:REM MINIMU 
M SCORE 
1099 RETURN 
5000 REM WINNER 
5010 PRINT 'YOU WIN. ALL IDENTITIES ARE 
UNCOVERED" 
5020 GOTO DONE 
5500 REM RIGHT GUESS 
5510 PR!NT "[BEllJ";:REM BEEP 
5520 GOSUB 7900:REM POSITION CURSOR FOR 
PRINTt6 
5530 PRINT t6;GUESS$;'~es"; 
5599 RETURN 
5700 REM WRONG GUESS 
5710 WRONGCOUNT=WRONGCOUNT+1 
5720 GOSUP 7900:REM POSITION CURSOR FOR 
PRINT:f:6 
5730 PRINT :f:6; GUESS$;· I!..Q..'; 
5799 RETUF~N 
6000 REM CHECK IF = IS RIGHT 
6010 IF GUESS$(2,Z)<>"=" THEN GOTO EXPLA 
IN 
bC20 TRAP EXPLAIN:REM TRAP NON NUMERIC 
6030 NUMBER(])=VAL(GUESS$C],3» 
6010 TRAP 34567:REM RELEASE TRAP 
6050 IF ASCCGUESS$Cl,l»<>lETTERCNUMBERC 
3» THEN GOSUB WRONG:GOTO ASK 
610C IF FOUND(NUMBER(3»>0 THEN GOSUB 79 
OO:PRINT t6;GUESS$;"---";:GOTO ASK:REM A 
L.F,EADY FOUND IT 
6200 GOSUB RIGHT 
6300 FOUNDCOUNT=FOUNDCOUNT+1 
6310 FOUND(NUMBER(3»=2 
6100 IF FOUNDCOUNT+HINTCOUNT>9 THEN GOTO 

WINNER 
6500 GOTO ASH 
7000 REM REPLY 
7010 ANSWER=ABS(ANSWER) 
7020 ANSWER=INT(ANSWER) 
7030 IF ANSWER>9 THEN ANSWER=ANSWER-INT( 
ANSWER/l0)*10:GOTO 7010 
7100 GOSUB 7900:REM SET CURSOR FOR PRINT 
t6 
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7110 IF ROW=20 THEN ROW=0:COL=COL+6!IF C 
OL)15 THEN PRINT t6,"[CLEARJ";:ROW=0:COL 
=t 
7120 POSITION COL,ROW 
7130 PRINT t6;GUESS$;"=";CHR$(LETTER(ANS 
WER) ) 
7300 GOTO ASH 
7900 ROW=ROW+l 
7910 IF ROW=20 THEN ROW=0:COL=COL+6!IF C 
OL>15 THEN PRINT t6,"[CLEARJ u ;:ROW=O:COL 
=t 
7920 POSITION COL,ROW 
7999 RETURN 
8000 REM TRANSLATE 
80tO NUMBER(1)=10:NUM8ER(3)=10fREM INIT 
8020 FOR LOOP=1 TO 3 STEP 2 
8030 FOR TEST=O TO 9 
8040 IF CHR$(LETTER(TEST»=GUESS$(LOOP,L 
OOP) THEN NUMBER(LOOP)=TEST 
805e NEXT TEST 
8060 NEXT LOOP 
8099 HETURN 
9000 REM DONE 
9010 GRAPHICS 0 
9020 PRINT "CCLEARJ";:REM CLEAR SCREEN 
9030 PRINT "THANH YOU FOR PLAYING" 
9040 PRINT 
9050 GUESSCOUNT=GUESSCOUNT-l 
9060 PRINT "WITH ONLY ";GUESSCOUNT;" GUE 
Sf.~FS • 
9070 PRINT" AND ";WRONGCOUNT;" WRO 
NG GUESS";:IF WRONGCOUNT<>l THEN PRINT" 
E:S U t 
9080 PRINT 
9090 PRINT" AND ";HINTCOUNT;" HINT 
u;:IF HINTC(]UNT<>l THEN PRINT ·S·; 
9100 PRINT 
91. 1 0 IF FOUNDCOUNT::::O THEN F'RINT U YOU COU 
LO DEDUCE NONE OF THE NUMBERS":GOTO 9250 
9120 PRINT ·YOU FOUND THE IDENTITY OF • 
9130 IF FOUNDCOUNT=10 THEN PRINT "ALL OF 

THE NUMBERS":GOTO 9150 
9140 PRINT FOUNDCOUNT;" OF THE NUMBERS." 
9:!. ~S 0 PF'TNT 



9j.60 COSUr:: lLfOOO 
9170 FOR LOOP=O TO 9 
9180 PRINT LOOP;" WAS REPL.ACED BY ";CHR$ 
( LETTEF~ (LOOP) ) ; 
9190 IF FDUND(LOOP » l THEN PRINT I (YOU 
FOUND IT)"; 
9?OO PRINT 
92 iO NEXT LOc)P 
9?20 PRINT 
9230 GOSUB RATING 
92LfO PRINT "YOUR RATING IS: ";SCORE 
925 0 RESTORE 95DO+ SCORE/10 
9? 6Q READ CLA SS$ 
9270 PRINT ·YOUR CLA SS IS! ";CLASS$ 
9280 PF;TNT 
9290 PRINT "HIT START FOR ANOTHER CASE"; 
95 10 DATA BEGINNER 
9520 DATA ROOKIE 
9535 DATA PRIVATE 
95LfO DATA CHIEF 
9545 DATA INSPECTOR 
9550 IF PEEK(53279) <) 6 THEN 9550 
9560 RUN 
9570 DATA CHIEF INSPECTOR 
9580 DATA DETECTIVE 
9586 DATA CHIEF DET ECTIVE 
9590 DATA SLEUTH 
959Lf DATA CHIEF SLEUTH 
9597 DATA SUPER SLEUTH 
9600 DATA SUPER SLEUTH*** 
9999 END 
14000 REM WINNING SOUNDS 
iLf010 FOR Ll=LfO TO 0 STEP -8 
14020 FOR L2=40 TO Ll STEP -1:S0UND 0,L2 
dOriO:NEXT L2 
14030 NEXT Ll:S0UNO 0,0,0,0 
lLf099 RETURN 
15000 REM INPUT SUBROUTINE WITH BEEP 
15001 REM XX$ IS STRING TO BE INPUT 
15002 REM XX IS THE NUMERIC VALUE OF THE 

INPUT 
15003 REM MUST DIM XX$(N) N IS THE L 
IMIT YOU WISH ON THE INPUT STRING LENGTH 
15010 PRINT "[BELLJ";:REM BUZZER 
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15020 POKE 764,25S:REM CLEAR BUFFER 
15030 TRAP 15030:REM TRAP ERROR ON INPUT 
15040 INPUT XXS:REM INPUT STRING 
15050 TRAP 15090:REM TRAP IF NO NUMERIC 
AVAILABLE IN STRING 
15060 XX=VAL(XX$)tREM NUMERIC 
15090 TRAP 34567:REM SPRING TRAP 
15099 RETURN 



1 REM ~ «< BRAINBUSTER (BRAINBOX)}}) 
2 REM ~ Cop~riGht (C) 1980 by 
3 REM ~ Len Lindsay R Ted M. Kahn 
5 GRAF'HICS 2 
10 GOSUE: 20000 
12 DIM AS(1),PZ(10) 
tOO MV=1 
101 SETCOLOR 4,0,0 
110 GOSUB 6000:REM DRAW BOARD 
115 GOSUB 7000:REM RANDOM PIECES 
116 GOSUB 7100:REM DRAW PIECES 
118 GOSUB 30000:REM GIVE INSTRUCTIONS 
120 TRAP 120 
121 PRINT "[CLEARJMOVE t ";MV;"?" 
130 IF STRIG(JS)=O THEN 130:REM WAIT TIL 
L. BUTTON LET UP 
131 ST=STICK(JS):IF STRIG(JS)=l THEN 131 
138 GOSUB 140+(ST-5) 
139 GOTO 155 
140 M=3:RETURN 
141 M=9:RETURN 
142 M=6:RETURN 
144 M=1:RETlJRN 
145 M=7:RETURN 
146 M=4:RETlJRN 
148 M=2:RETURN 
149 M=8: RETUF~N 
150 M=5:RETURN 
155 IF PZ(M)=O THEN PRINT "[CL.EARJCHOOSE 

ONLY LIT BOXES - YOUR MOVE":GOTO 130 
160 MV=MV+l 
190 PZ(M)=O:REM TURN OFF CHOSEN BOX 
191 GOSUB 7100:REM UPDATE BOARD 
250 GOSUB 300+M*10 
260 WN=O 
265 GOSlJ8 7100 
270 FOR 0=1 TO 9:WN=WN+PZ(Q):NEXT 0 
280 IF WN=8 AND PZ(5)=0 THEN 7500:REM WI 
NNE R * llOIOIOIC 

290 IF WN=O THEN 7600:REM LOSER ** 
300 GO TO 120:REM NEXT MOVE 
310 PZ(2)=1-PZ(2) 
311 PZ(4)=1-PZ(4) 
312 PZ(5)=1-PZ(5) 
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319 RETURN 
320 PZ(I)=l-PZ(I) 
321 PZ(3)=I-PZ(3) 
329 RETURN 
330 PZ(2)=i-PZ(2) 
331 PZ(5)=I-PZ(5) 
332 PZ(6)=1-PZ(6) 
339 RETURN 
340 PZ(7)=I-PZ(7) 
341 PZ(I)=1-PZ(1) 
349 RETURN 
350 PZ(8)= 1-PZ(8) 
351 PZ(4)=1-PZ(4) 
352 PZ(6)=1-PZ(6) 
353 PZ(2)=1-PZ(2) 
359 RETURN 
360 PZ(9)=1-PZ(9) 
361 PZ(3)=1-PZ(3) 
369 RETURN 
370 PZ(8)=1-PZ(8) 
371 PZ(4)=I-PZ(4) 
372 PZ(5)=1-PZ(5) 
379 RETURN 
380 PZ(7)=1-PZ(7) 
381 PZ(9)=I - PZ(9) 
389 RETURN 
390 PZ(8)=i-PZ(8) 
391 PZ(5)=i-PZ(5) 
392 PZ(6)=1-PZ(6) 
399 RETURN 
999 END 
1000,.15=99 
1010 FOR x=o TO 3 
1020 IF STRIG(X) = O THEN JS=X:GOSUB 1100 
1030 NEXT X 
1040 IF JS)3 THEN 1010 
1050 RETURN 
1100 IF STRIG(JS)=O THEN 1100:REM WAIT T 
ILL BUTTON RELEASED 
1199 RETURN 
6P.OO COL.OR 3 
6010 FOR Z=O TO 12 STEP 6 
6015 PLOT 10,Z:DRAWTO 28,Z 
6020 FOR X=10 TO 28 STEP 6 



6030 FOR Y=1 TO 5 
6040 PLOT X,Y+7 
6050 NEXT Y 
6060 NEXT X 
6070 NEXT Z 
6080 PLOT 10,18:DRAWTO 28,18 
6099 RETURN 
7000 FOR R=O TO 10 
7010 PZCR)=INT(RNDCO)+0.5) 
7020 NEXT R 
7099 RETUHN 
71eo PN=O 
7110 FOR Z=12 TO 0 STEP -6 
7120 FOR X=1 TO 13 STEP 6 
7122 PN=PN+ltCOLOR PZCPN) 
7125 FOR Y=l TO 5 
7130 PLOT X+10,Y+ZtDRAWTO X+14,Y+Z 
7140 NEXT Y 
7150 NEXT X 
7160 NEXT Z 
7190 RETURN 
7500 GOSUB 8000:REM UPDATE CUMLATIVE 
7570 PRINT "CCl..EARJYOlJ WON IN ";MV;" MOV 
ES" 
7571 SETCOLOR 4,4,4 
7575 PRINT "PLAY AGAIN"; 
7'576 INPUT A$ 
7590 IF A$="Y" THEN 100 
7595 GRAPHICS O:END 
7600 GOSUB 8000tREM UPDATE 
7605 PRINT "[CLEARJYOU CAN'T WIN NOW· 
7606 SET COLOR 4,12,4 
7610 GOTO 7575 
BOOO NG=NG+:I. 
8010 AV=INT«AV*(NG-1)+MV)/NG) 
8099 RETURN 
20000 GRAPHICS 2tPOSITION 4,1:PRINT 16;" 
brain buster":POSITION 1,3:? t6;·COPYRIG 
HT (C) 1980":POSITION 9,4:? t6;"8Y· 
20001 POSITION 0,6:? .6;" LEN LINOSA 
Y":POSITION 9,7:? .6;"AND":POSITION 6,8: 
? .6;"TED KAHN" 
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20002 PRINT "THIS GAME REOUIRES A JOYSTI 
C~< • a :? • TO START, PRESS THE REO FIRE BUT 
TON" 
20004 PRINT "ON YOUR JOYSTICK" 
20005 ..JS=99 
20010 FOR X=O TO 3 
20020 IF STRIG(X)=O THEN JS=X 
20030 NEXT X 
20010 IF JS>3 THEN 20010 
20050 GRAPHICS 3 
20099 RETURN 
30000 PRINT 'rCLEARJTHE OBJECT OF THIS G 
AME IS TO FINISH':? ·WITH ALL BUT THE CE 
NTER E:OX LIT UP" 
30005 PRINT "(PRESS THE REO BUTTON TO CO 
NTINUE) ••• ·;:COSUB 1000 
30010 PRINT "[CLEARJYOU SWITCH THE POSIT 
IONS OF THE':? "BOXES BY MOVING YOUR ..JOY 
STIC~< IN THE" 
30020 PRINT "DIRECTION OF THE BOX YOU CH 
DOSE AND':? "THEN PRESSING THE FIRE BUTT 
ON ••• ·;:GOSUB 1000 
30030 PRINT "[CLEARJYOU MAY ONLY CHOOSE 
BOXES WHICH ARE":? "ALREADY LIT. CHOOSI 
NG A LIT BOX " 
30010 PRINT "WILL AFFECT THE STATE (LIT 
OR NOT) OF":? "NEARBY BOXES ••• ·;:GOSUB 1 
000 
30050 PRINT "[CLEARJREMEMBER: MOVE THE 
..JOYSTICK UP TO ":? 'CHOOSE TOP CENTER, 0 
OWN FOR BOTTOM" 
30060 PRINT · CENTER; LEFT, RIGHT, OR OIA 
GONALLY.·;:GOSUB 1000 
30070 PRINT "rCLEARJWHEN YOU HAVE MADE Y 
OUR CHOICE (KEEP":? ·ONE HAND ON THE ..JOY 
STICK), THEN PRESS· 
30080 PRINT "THE FIRE BUTTON ••• ·:GOSUB 1 
000 
30090 PRINT ·CCLEARJIF YOU TURN OFF A CO 
RNFF~ " 
30100 PRINT "ITS THREE NEIGHBORS WILL CH 
ANCF TOO":GOSU8 1000 
30110 PRINT J[CLEARJIF YOU TURN OFF THE 
MIDDLE OF A SIDE" 



30120 PRINT "THE TWO NEIGHBORS ON THAT S 
IDE CHANGE":GOSUB 1000 
30130 PRINT "[CLEARJIF YOU TURN OFF THE 
VERY CENTER E:OX n 

30140 PRINT "THE MIDDLE BOX ON EACH SIDE 
CHANGES":GOSUB 1000 

30999 RETURN 
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760 WORD AND GUESS ING GAMES 

With your ATAR I 400™ or ATAR I 800™ Home Computer you can 
create doze ns of cha ll enging and amus in g word and guessi ng games. Th ey 
range from simpl e letter-guessing games to comp lex ast rol ogy programs 
that te ll people about their personality and future. You can develop word 
drills, write sill y stories, and create party games . This chapter will in tro
duce you to all of these different types of play with language. It is impor
tant to remember· that the AT A RI computer handl es word s differently 
than numbers. If you' ve forgotten about DIM statements and the way in 
which memory space is rese rved fo r words, review the sections in Part I 
that introduce DIM, A$, A(X, X) and CLR. 

We'll begin with a very simple word- or lette r-guessing program that 
can be modified in dozens of ways. 
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A SIMPLE WORD-GUESSING PROGRAM 

Th is 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 I" 
40 INPUTB$ 
50 IF A$=B$ THEN PRINT "GOT IT ":END 
60 GOTO 30 

Notice that lin e 10 DIMensions two variables that all ow the computer 
to store words up to five letters long. Of cou rse, you can DIMension A$ 
and B$ to much longer words if you care to. Also, note that lin e 30 clears 
the screen. That is done by typing the line number and PRINT" 

30 PRINT" 

and then pressing the ESCAPE key first an d th en the SH IFT and CLEAR 
keys together, and finally typing" at the end of the line. When you do 
thi s the fo ll owi ng shou ld appear on your screen: 

30 PRINT "t " 

Now here's a slightly dressed-up version of thi s simple two (or more) 
person game: 

5 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 t he computer gives you a hint about 
how close you are to guess ing the target word . Li nes 100 to 120 have the 
comp uter 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 GUESS ING GAME 
10 DIM A${5} 
20 DIM B${5} 
30 PRINT "P ICI< A 5 LETTER WORD FOR YOUR FRIEND TO 

GUESS" 
40 INPUT A$ 
50 PRINT " [CLEAR]" 
60 PRINT "G UESS A 5 LETTER WORD" 
70 INPUT B$ 
80 I F A $=B$ THEN PRINT "YOU GOT IT" :END 
90 PRINT "THESE LETTERS ARE IN YOUR WORD" 
100 FOR X=l TO 5 
110 IF A${X,X}=B${X,X} THEN PRINT A${X,X} 
120 NEXT X 
130 PRINT "TRY AGA IN " 
140 GOTO 70 

Several more complex changes in this th ird version of the program will 
make the hint more interesting. 

ADD : 25 DIM C${5} 
75 C$="OOOOO" 
105 R=INT{RND{1} *5}+1 

CHANGE: 
110 IF C${R,R}= "0" THEN C${ R,R}=A ${X,X} : PRINT 

A${R,R} 
115IFC${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 fri end of 
one of the authors, who believes that computers have great potential for 
open ing up new dimensions of thought and perception . Thi s 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· im age. If 
this is done with a number of wor·ds with in a brief time, you are able to 
lin k these images together to form even more complex images. 

The se lection of 4-letter words (lines 1000-1002) was not an arbitrary 
choice : Four-lette r word s ma y be unique in thei r abi lity 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 (l in e 10 also limits you to 4-lettcr 
words; you may change this, if yo u like, by ch anging the length of the 
dimension of WORD S in line 10) . 

10 REM * < MEDITATIVE WORD IMAGERY> 
20 REM * sUGGested by Dean Brown 
30 DIM WORD$(4) 
10 GRAPHICS 1+16 
50 POSITION 8,10 
60 R=INT(RNO(1)*2)+1000 
70 RESTORE R 
80 NOW=INT(RND(1)*10)+1 
90 FOR 1=1 TO NOW 
tOO READ WORD$ 
110 NEXT I 
120 REM * FLASH WORD * 
130 MAX=300+INT(RND(1)*600)+1:GOSU8 170 
140 PRINT t6;WORD$ 
150 MAX=300:GOSUB 170 
160 GOTD 10 
170 REM PAUSE (WAIT) ROUTINE 
180 FOR WW=1 TO MAX:NEXT WW 
190 RETURN 
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200 END 
1000 DATA WIND,RAIN,FIRE,SAND,SELF,FARM, 
TREE,LAKEYROC~,LAND 

100:1. DATA FOO[),FACE,SLUM,PL.UM,BALL,SAI...T, 
WALL,GAME,MATE,MIST 
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A THREE-LETTER WORD DICTIONARY 
AND 
THREE-LETTER WORD GAMES 

Many word games (such as Scrabble™, crossword puzzles, and 
J otto TM) ~ depend upon using some di ctionary to dete rmine a li st of 
all owab le 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 wh ich 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. 

I n order to get you started, we've put together a dictionary of three
lette r Engli sh words. The program used to store the dictionary wi ll also 
search to determine if a given three- letter combinat ion is actually a word, 
and it is very useful for a wide vari ety 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 f il e name you wish). The pro
gram can then be merged with your ac tu al game when you are ready, 
using ENTER "C:" or ENTER " D:WORDS ". You may also wish to save 
the recogn it ion routine (lines 0-320) as we ll , either as a separate routine 
or in combination with the dictionary. 

10 REM * «< 3 LETTER DICTIONARY»> 
20 REM * bypass inG strinG arrays 
30 REM * CoPYriGht 1980 by 
40 REM * Len Lindsay 
50 DIM T$(3)yW$(3) 
60 TRAP 60:PRINT a[ CLEARJENTER A 3 LETTE 
R WORD N 

70 X=X+1:SETCOLOR 2,X,2 

L Scrabble TM is a reg istered trademark of Selchow & Righ ter Company. 
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80 INPUT loiS 
90 IF LEN(WS)<>3 THEN 60 
100 RESTORE 10000+100*ASC(W$) 
110 FOR TEST=1 TO 15 
120 READ T$ 
130 IF TS=W$ THEN POP :eOTO 160 
1.tt0 NEXT TEST 
150 GOTO 60 
160 PRINT ·CORRECT - TRY AGAIN?· 
170 INPUT T$ 
180 IF T$(1,1)<>·N" THEN 60 
16.tt90 REM * BEGINNING OF DATA FOR 
16.tt92 REM * THE 3 LETTER DICTIONARY 
1619.tt REM J!( 

16.tt96 REM J!( Add your own words 
16198 REM * on the appropriate lines 
16500 DATA ACE,ACT,ADD,ADO,ADZ,AFT,AGE,A 
GO,AHA,AID,AIL,AIM,AIR,ALB,ALE,ALL,AND,A 
NT,ANY,APE,ARC,ARE,ARK,ARM,ART,ASH 
16510 DATA AUK,AWE,AWL,AXE,AYE 
16600 DATA BAA,BAD,BAG,BAH,BAN,BAR,BAT,B 
AY,BED,BEE,BEG,BET,BEY,BI8,BID,BIG,BIN,B 
IT,BOA,BOB,800,BOP,BOWv80X,BOY,BRA 
16610 DATA BUD,BUG,BUM,BUN,BUR,BUS,BUT,B 
UY 
16700 DATA CAB,CAD,CAL,CAM,CAN,CAP,CAR,C 
AT,CAW,CHI,COD,COG,CON,COO,COP,COT,COW,C 
OY,CRY,CU8~CUD,CUE,CUM,CUP,CUR,CUT 

16800 DATA DA8,DAD,DAM,DAW,DAY,DDT,DEN,D 
EW,DID,DIE,DIG,DIM,DINvDIP,DNA,DOE,DOG,D 
ON,DOT,DRY,DUB,DUD,DUE,DUG,DUN,DUO 
16810 DATA DYE 
16900 DATA EAR,EAT,EB8,EEL,EFT,EGG,EGO,E 
KE,EKG,ELF,ELK,ELL,ELM,EMU,END,EON,ERA,E 
RE,ERG,ERR,ESP,ETA,EVE,EIoIE,EYE 
17000 DATA FADvFAG,FAN,FAR,FAT,FAY,FEE,F 
EN,FEW'FEY,FEZ,FIB,FIE,FIG,FIN,FIR,FIT,F 
IX,FLU,FLY,F08,FOE,FOG,FOP,FOR,FOX 
17010 DATA FRO,FRY,FUN,FUR 
17100 DATA GAB,GAG,GAL,GAM,GAP,GAR,GAS,G 
AT,GAY,GEE,GEL,GEM,GET,GIG,GIN,GNU,GOB,G 
OD,GOO,GOT,GUM,GUN,GUT,GUY,GYP 
17200 DATA HAD,HAG,HAH,HAM,HAT,HAIoI,HAY,H 
EM,HEN,HER,HEW,HEX,HEY,HID,HIE,HIM,HIP,H 
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IS,HIT,HMM,HOB,HOD,HOE,HOG,HON,HOP 
17210 DATA HOT,HOW,HUB,HUE,HUG,HUH,HUM,H 
UN,HUT 
17300 DATA ICE,ICY,ILK,ILL,IMP,INK~ION,I 
OU,IRE,IRK,ITS,IVY 
17400 DATA JAB,JAG,JAM,JAR,JAW,JAY,JET,J 
EW,JIB,JIG,JOB,JOG,JOT,JOY,JUG,JUT 
17500 DATA KEG,KEN,KEY,KID,KIN,KIP,KIT 
17600 DATA LAB,LAC,LAD,LAG,LAM,LAP,LAW,L 
AX,LAY,LED,LEE,LEG,LEI,LEK,LET,LEU,LID,L 
IE,LIP,LIT,LOG,LOT,LOW,LOX,LSD , LUG 
17610 DATA LYE 
17700 DATA MAD,MAN,MAP,MAR,MAT,MAW,MAY,M 
EN,MET,MEW,MID,MIL,MIN,MIX,MOA,MOB,MOD,M 
OM,MOO,MOP,MOW,MUD,MUG,MUM 
17800 DATA NAB,NAG,NAP,NAW,NAY,NEE,NET,N 
EW,NIB,NIL,NIP,NIT,NIX,NOD,NOR,NOT,NOW,N 
TH,NUB,NUT 
17900 DATA OAF,OAK,OAR,OAT,OBI,ODD,ODE,O 
FF,OFT,OHM,OIL,OLD,ONE,OOH , OPE,OPT,ORB,O 
RE,OUR,OUT,OVA,OWE,OWL,OWN 
18000 DATA PAD,PAL,PAN,PAP,PAR,PAT,PAW,P 
AY,PEA,PEG,PEN,PEP,PER,PET,PHI,PIE,PIG,P 
IN,PIP,PIT,PLY,POD,POI,POP,POT,POW 
18010 DATA POX,PRO,PRY,PSI,PUB,PUG,PUN,P 
UP,PUT 
18200 DATA RAG,RAM,RAN,RAP,RAT,RAW,RAY,R 
ED,REV,RHO,HIB,RID,RIG,RIM,RIP,RNA,ROB,R 
OC,ROD,ROE,ROT,ROW,RUB,RUE,RUM,RUN 
18210 DATA RUT,RYE 
18300 DATA SAC,SAD,SAG,SAL,SAP,SAT,SAW,S 
AX,SAY,SEA,SEC,SEE,SET,SEW,SEX,SHE,SHH,S 
HY,SIC,SIN,SIP,SIR,SIT,SIX,SKI,SKY 
18310 DATA SLY,SOB , SOD,SOL,SON,SOP,SOS,S 
OT,SOW,SOX,SOY,SPA,SPYvSTY,SUB,SUE,SUM,S 
UN,SUP 
18400 DATA TA8,TAG,GAI,TAN,TAP,TAR,TAT,T 
AU,TAW,TAX,TEA,TEE,TEN,THE,TIC,TIE,TIN,T 
IP,TITvTOE,TOMvTON,TOO,TOP,TOT,TOW 
18410 DATA TOY,TRY,TUB,TUG,TUN,TUX,TWI,T 
WD 
18500 DATA UGH,UHF,URN,USA,USE 
18600 DATA VAN,VAT,VET,VEX,VHF,VIA,VIE,V 
IP 
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18700 DATA WAD,WAG,WAN~WAR,WAS,WAX,WAY,W 
E8,WED,WEE,WEN,WET~WHO?WHY,WIG,WIN,WIT,W 

OE,WON,WOD,WOW 
18900 DATA YAK,YAM,YAP?YAW,YEA,YEN,YES,Y 
ET,YEW,YIP,YON,YOU 
19000 DATA ZED,ZIP,ZOD,ZZZ 
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US ING YOUR DICTIONARY 

Once you have sto red the three- Iette l'-word dictionary on tape (use 
LI ST "C") or on disk (u se LI ST "D :N AME" where NAME is whateve r 
you want to ca ll it in under eight lette rs), you may use it in any number of 
wO I'd games. The procedure is as follows: 

1. Develop yo ur game and type it into the computer, being sure that 
your last line number does not exceed 9999. 

2. Load the dictionary in by usi ng 

ENTER "C:" (fro m 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 modifi ca tions you wish. 
Now you can store the entire program as one complete entity. 

For examp le, here 's a ve ry simple program which just li sts 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 *** LIST OF ALL 3·LETTER WORDS * 
2 REM *** AVAILABLE IN DICTIONARY *** 
3 REM *** LEN LI N DSA Y, 2/28/80 *** 

5 DIM W$(3) 
10 POKE 82,0 
20 PRINT" [CLEAR ] HERE ARE THE THREE-

LETTER WORDS I KNOW:" 
30 READ W$ 
40 IF W$="ZZZ" THEN END 
50 PRINT W$;" "; 
60 GOTO 30 
9999 REM *** 3· LETTER WORDS FOLLOW** 

Here's another three-letter-word game that uses the dicti onary. This 
game is based on Lewis Carro ll 's famous word game, Doublets. Doublets 
are a form of word transformations. You begin with two words, for ex
amp le RUN and SIT, and try to transform RUN into SIT. The rules for 
transformation are (1) that you can on ly change one letter at a time, (2) 
that each change must result in a legitimate word, and (3) that lette rs 
cannot be switched around. Here 's one way to t urn RUN to SIT in three 
steps: 
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RUN 
SUN 
SIN 
SIT 

Here 's a program for three-l etter doublets using SUN and RED as the 
target words and utili zing the dictionary to determine whether words used 
in the transformation are all owable or not: 

10 REM «< SUNTORED »> 
20 REM LEN LrND~AY 1980 
22 REM ~ *** IMPORTANT *** 
24 REM * YOU MUST ADD THE 3 LETTER 
26 REM * DICTIONARY DATA STATEMENTS 
28 REM * STARTIN~ AT LINE 16490 
3D DIM S$(3),E$(3),W$C3),T$C3),Q$C3) 
4 0 C;F~A!='HICS 1 
50 PRINT "DO YOU WANT TO USE YOUR OWN WO 
RDS" ; 
60 INPUT T$ 
70 IF T$(1,1)="Y· THEN GOSUB 9000lGOTO 1 
00 
80 S$="SUN"IREM THE STARTING WORD 
90 E$~"RED":REM THE ENDING WORD 
100 GRAPHIC!~ 1 
110 PRINT t6;"CHANGF ";S$;" TO ";E$ 
120 LINE=2:REM INIT START LINE TO PRINT 
wo!=ms ON 
130 W$=S$ 
140 POSITION 1,LINE 
150 PRINT :f:6Hi$ 
160 l..INE=LINE+1 
170 IF W$=E$ THEN 300tREM WIN 
180 IF LINE>18 THEN PRINT t6;"YOU SEEM L 
OST":GOTO 8000 
190 PRINT "WHAT WORD COMES NEXT?" 
200 INPUT T!t> 
210 RESTORE 10000+100*ASCCTS) 
220 FOR TEST=1 TO 45 
230 READ Q$ 
240 IF 0$="Z22" THEN POP :GOTO 270 
250 IF O$=T$ THEN POP :GOTO 400 
260 NEXT TEST 



USING YOUR DleT/ONA R Y 777 

270 PRINT "I DON'T KNOW THAT WORD - ANOT 
.!::lliB1. I 
299 GO TO 200 
300 FOR Ll=40 TO 0 STEP -8 
310 FOR L2=40 TO Ll STEP -1:S0UND 0,L2,1 
0, :LO :NEXT L.2 
320 NEXT L1:S0UND 0,0,0,0 
330 POSITION 0,19:PRI NT 16;"WINNER WITH 
u ~ I ... ! N E .-<~ ; n W:lR D ~:; " 
399 GDTD 8000 
4 0 0 MAT C H == 0 
410 FOR TEST=l TQ 3 
420 IF TS(TEST,TEST) =WS(TEST,TEST) THEN 
Mt-ITCH=MATCH+:\. 
4~lO NEXT TEST 
440 IF MATCH=2 THEN W$=TS:GOTO 140 
499 PRINT ·EXACTLY 1 LETTER MUST CHANGE" 
:eOTO 200 
8000 PRINT ·WOULD YOU LIKE TO TRY AGAIN" 

8010 INPUT TS 
8020 IF TS(l,l)="N" THEN END 
8030 PRINT ·WITH THE SAME WORDS"; 
8040 INPUT TS 
8050 IF TS(lyl)="Y" THEN GOTO 100 
8060 PRINT aDO YOU WANT TO USE YOUR OWN 
wcmDS· ; 
8070 INPUT T~t. 

8080 IF T$(l,l)="Y" THEN GOSUB 9000:GOTO 
100 

8099 GOTO tOO 
8:1.99 GOT] 100 
9000 PRINT "[CLEAR]" 
9010 PRINT ·WHAT IS THE STARTING WORD"; 
90?O INPUT T~) 

9030 GOSI.JE:: 9~.'i 00 
9040 IF T$="***" THEN PRINT "ILL.EGAL. WOR 
D - TRY AGAIN":GOTO 9010 
9050 S$::T$ 
9110 PRINT "WHAT IS THE ENDING WORD"; 
9120 INPUT TS 
9130 GOSUE: 9500 
9140 IF TS="***" THEN PRINT "ILLEGAL WOR 
D - TRY AGAIN":GOTO 91tO 
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9150 IF S$=TS THEN PRINT "ENDING WORD CA 
N'T BE THE SAME":GOTO 9110 
9160 E$=T$ 
9200 RETURN 
9500 RESTORE 10000+100*ASC(TS) 
9520 FOR TEST=1 TO 45 
9~j5D READ Q$ 
9560 IF Q$::"ZZZ· THEN POP :T$="***":GOTO 

9599 
9570 IF Q$=T$ THEN POP :GOTO 9599 
9580 NEXT TEST 
9:=:;90 T$==· ***. 
9~; 99 RETUF,N 
10000 REM )I( 

lOClO REM * 
10020 REM * 
10030 REM )I( 

ADD 3 LETTER DICTIONARY 
DATA STATEMENTS TO THIS 
PART OF THE PROGRAM 
LINES 16490 TO 19000 

You may wa nt to get together with fr iends who have ATARI Home 
Computers and make YOU I' own fou r- or five-letter-word dictionary. 
Obviou sly the longer the wo rd s, the mOl"e complex and interesting the 
games you can play. 

Hel'e al'e so me ga me ideas that can be easily progl'ammed and usc the 
th ree-I etter-word d ictionalY 

1. Set up a game th at 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 lette r 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 7 

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-lette r words can you make with the words 
you got? If you cou ld 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? 

"is challenge can be done by one person as a so litaire game or by any 
number of peop le as a contest. A programming chal lenge is to build a 
scoreboard into the game so that each person gets a point for every correct 
thl"ee-Ietter word. 

Here's a note about identifying thl'ee- Iette r 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 AT A RI users. You may already 
know that AT A RI computers do not al low string arrays. But this restric
tion does not rule out word games and the like. 

"ATARI all ows DATA to be RESTORED beginning at any line num
ber, even a variab le line number under software control. I use this feature 
to avoid using a word array. I nstead I use the DATA statements as my 
array of sorts. 

"I also rely on using the ASC keyword of ATARI BASIC, which will 
tell me the ATASCII character code of th e first letter in any string. 

" In order to identify all three-letter wo rd s, the computer must have a 
complete li st to use as its guide. I have used DYMAX's li st of al l legal 
three-letter words from th e Amer ican Heritage El ementary School 
Dicti onary. These are in DATA statements 16500 to 19000. 

"One last fact is used by my program, all ow ing no more than one 
second to identi fy a correct three-letter word. Th ere are 45 words that 
begin with the lette r S, more than any other letter. Thu s my loop begin
ning in line 200 need only check 45 entri es at the maxim um, which can be 
done in under a second. 

"The following is the program that wi ll 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 simpl e, but a good basis for future expansion_" 

o 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+l : 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 
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250 GOTO 100 : REM NO MATCH FOUND 
300 PRINT "CORRECT - TRY AGAIN?" 
310INPUTT$ 
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 an d last letters. One playe r types in a three-letter word and the 
other playe r must follow with a wo rd whose first lette r is the same as the 
last lette r of th e prev ious word. For examp le, here is a typical sequence : 

etc. 

Remember to ENTER your sto red three- letter- wo rd diction ary after 
you ty pe in thi s program befol-e yo u begin pl ay. 

10 REM «< SERIES »> 
20 REM LEN LINDSAY 1980 
22 REM ~ *** I~PORTANT **~ 
24 REM * YOU MUST ADD THE 3 LETTER 
26 REM * DICTIONARY DATA STATEMENTS 
28 REM * STARTING AT LINE 16490 
30 NUMF.:ER==55Lf 
40 DIM PICKED(NUMBER),PLAYER1$(8),PLAYER 
2$(8) 
50 DIM IN$(15),LASTW$(14),STARTL$(1) 
60 DIM TEST$(14),S(1),P(1),T(1) 
70 GAM ~OVER=9000 

80 OPTION=3010:GOSUB OPTION-l0 
90 COSUB 2000:REM GRAPHICS & COLORS 
100 PRINT t6;"3 LETTER WORD SERIES" 
110 POSITION 6,8:PRINT 46;"TO BEGIN" 
120 POSITION 5,9:PRINT t6;"HIT start" 
130 POSITION 2,2:PRINT t6;"FOR INSTRUCTI 
ONS" 
140 POSITION 5,3:PRINT t6;"HIT option" 
150 POSITION 6,11:PRINT 46;" ATARI " - --160 KEY =PEEK(53279) 
170 IF KEY=3 THEN GOSUB 1000:GOTO 90 
180 IF KEY=5 THEN GOSUB OPTION:OPTION=OP 
TION+l0:GOSUB 4020:IF OPTION >3030 THEN 0 
PTION=3000 
190 IF KEY=6 THEN 250 
200 POSITION 0,5:PRINT 46;PLAYER1$;" us 
";PLAYER2$;"HIT select TO CHANGE" 

SERIES 775 
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210 SETCOLOR 3,0,RNO(1)*256 
220 FOR DELAY=1 TO 50:NEXT DELAY 
230 SETCOLOR 2,0,PN:PN=PN+2 
240 GO TO 160 
250 GRAPHICS 2+16:PRINT t6;aWAIT a 
260 FOR A=1 TO NUMBER:PICKED(A)=O:NEXT A 
:REM TNTT 
270 S(O)=O:S(l)=O 
280 T(0)=0:T(1)=0 
290 _COl.JNT=O 
300 pL.AYEr,:::1 
31Q TEST$=PLAYER2$:GOSU8 5000:PL.AYER2S=T 
EST$ 
320 PASS=O 
330 PLAYER=l-PLAYER 
340 POSITION 0,10:GOSUB 6900 
350 POSITION O,ll:GOSUB 6900 
360 IF PASS)l THEN GOTO GAMEOVER 
370 COUNT=COUNT+l 
380 GOSUS 6000 
390 POSITION 1,3:PRINT t6;"LAST WORD WAS 
• a 
• 
400 POSITION 1,4:GOSUB 6900:REM ERASE LI 
NE 
410 IF LENCL.ASTWS»l THEN IF L.ASTW$C1,1) 
<=8Z· THEN TEST$=L.ASTW$:GOSU8 5000:POSIT 
ION 1,4:PRINT t6;TEST_ 
420 POSITION 1,6:PRINT t6;aNEXT WORD MUS 
Ta 

430 POSITION 3,7:PRINT t6;·START WITH: • 

440 STARTL$=CHR$CINTCRNO(1)*26)+65) 
150 IF LENCLASTWS»1 THEN STARTL$=LASTW$ 
(LENCLASTWS» 
460 PRINT t6;CHR$(ASCCSTARTL$)+160) 
170 POSITION 1,8 
480 IF P(PLAYER)=O THEN PRINT t6;aENTER 
YOUR WORD· 
190 IF P(PLAYER)=1 THEN PRINT t6;aMY WOR 
D IS: • 
500 GOSUB 6900 
510 IF pePLAYER)=1 THEN GOSU8 7000:GOTO 
670:REM COMPUTER TURN 
520 CHAR=1 



530 IN$=- -
540 POSITION 1,9:PRINT t6;IN$ 

560 POKE 764,25S:REM CLEAR BUFFER 
570 IF PEEK(764)=255 THEN SETCOLOR 3,0,R 
ND(1)*256:GOTO 570 
580 GET tl,IN 
590 CLOSE +1 
600 IF IN=126 AND CHAR)l THEN CHAR=CHAR
l:IN$(CHAR,CHAR)=- -:GOTO 540:REM DELETE 

HIT 
610 IF IN=155 THEN 670:REM RETURN HIT 
620 IF IN<65 AND IN<>32 OR IN>90 THEN 55 
O:REM NOT ALPHABETIC 
630 IN$(CHAR,CHAR)=CHR$(IN) 
640 CHAR=CHAR+l 
650 IF CHAR)15 THEN CHAR=15 
660 GOTO 540 
670 IF LEN(IN$)(l THEN 500 
680 IF CHAR)1 THEN INS=IN$(1,CHAR-1):REM 

MINUS TRAILING SPACES 
690 IF IN$=-PASS- THEN PASS=PASS+1:GOTO 
330 
700 IF ASC(INS)<>ASCCSTARTLS) THEN PASS= 
PASS+l:PRINT t6;-lst letter's not -;STAR 
TL$:GOTO 900 
710 RESTORE 
720 FOR TEST=1 TO NUMBER 
730 READ TESTS 
740 IF TEST$=IN$ THEN POP :COTO 800 
745 IF TEST$(1,1»IN$C1,1) THEN TEST=NUM 
BER 
750 NEXT TEST 
760 PRINT t6;-not a leGal word-
770 GOTO 900:REM CONTINUE 
800 IF PICKED(TEST»O THEN PRINT t6;-tha 
t word is used hit start-:GOSUB 4000:G 
OSUB 6000:GOTO 340 
810 PICKED(TEST)=PLAYER+l 
820 PRINT t6;-that word works-
830 LASTW$=IN$ 
840 S(PLAYER)=S(PLAYER)+l 
850 T(PLAYER)=TCPLAYER)+LEN(IN$) 
900 PRINT t6;-HIT start - ; 

SERIES 777 
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91.0 GOSUE: 6050 
920 GOSUe ~OOO:IF KEY<>6 THEN 920 
930 GO TO 320 
999 END 
1000 GRAPHICS 1+16:GOSUB 2010 
1010 PRINT t6;aTHREE LETTER WORDS" 
1020 PRINT t6;"ARE THE LEGAL WORDS" 
1030 PRINT t6;"THE LAST LETTER OF" 
1040 PRINT t6;"THE PREVIOUS WORD" 
1050 PRINT t6;"MUST BE THE FIRST" 
1060 PRINT t6;"LETTER OF THE NEXT" 
1070 PRINT t6;"WORD. NO REPEATS" 
1075 PRINT +6 
l080 PRINT t6;"type 'PASS' if you" 
1090 PRINT t6;·can not ffiove." 
:1.095 PRINT :1:6 
1:1.00 PRINT t6;"AN ILLEGAL MOVE IS" 
1110 PRINT t6;HTREATED AS PASSING" 
U. 7. 0 PRINT t6;· YOUR TUF~N" 
1:1.25 PRINT :1=6 
1130 PRINT t6;"THE GAME IS OVER" 
1140 PRINT t6;"IF BOTH PLAYERS PASS· 
j 2 0 C F'R I N T t 6 
1900 PRINT i6;uHIT start" 
1990 GOSUB 4000tIF KEY<>6 THEN 1990 
1999 REnmN 
2000 GRAPHICS 2+l6 
2010 SET COLOR O,2,8:REM CAPS - REG TEXT 
2020 SET COLOR 1,17.,10tREM lower LUMIN -
OPTIONS IN STARTER 
203!) SFTCD:. .. OR 2,8 d 7. t REM CAPS WINDOW - T 
!TI...E IN STArnER 
2040 SETCOLOR 3,4,6tREM lower - NAMES OF 

THE SPECIAL KEYS - VI8RATES NAMES 
2050 SETCDLOR 4,0,OtREM BACKGROUND 
2P9<? F::FTURN 
3"00 PLAYER1~=·human 
t PT' " : P ( 0 ) =" 0 : P ( :I. ) "=:1. 
3() 09 RETUF~N 

"tPLAYER2$="coffiPU 

30:1.0 PLAYER1$="computer"tPCO)=1 
30t9 F<r::-:lJRN 
3020 PLAYER2S="human 
30 ',',9 F~ETUF<N 

3030 PLAYER1$="human 

":P(1)=0 

":P(O)=o 



3039 RETum.; 
4000 IF PEEK(S3279)<)7 THEN 4000 
4010 KEY=PEEK(S3279):IF KEY=7 THEN SETCO 
LO R 3yO,RND(1)~255:GOTO 4010 
4020 IF PEEK(53279) {)7 THEN 4020 
4099 casus 2010:RETURN 
5000 FOR A=l TO LENCTESTS) 
5010 TEST$(A,A)=CHRSCASC(TEST$(A,A»+lZ8 
) 

5020 NEXT A 
5099 RETURN 
6000 GOSUB Z010 
6010 TEST$=PLAYER1$:GOSU8 SOOO:PLAYER1$= 
TESTS 
6020 TEST$=PlAYER2S:GOSUB 
TESTS 

SOOO:PLAYERZ$= 

POSITION 0,0 6030 
6040 
6050 
6060 
) 

PRINT t6;PLAYER1$;" VS ";PLAYER2$ 
POSITION 1,1:PRINT t6;S(0);":";T(0) 
POSITION 13,1:PRINT t6;5(1);":";T(1 

6900 
6999 
7000 
7010 

PRINT t6;" 
RETURN 
RESTORE 
FOR TEST=l TO NUMBER 

70Z0 SET COLOR 3,3,RND(1)~256 
7030 READ INS 

" . , 

7040 IF ASCCINS)=ASCCSTARTLS) AND PICKED 
(TEST)=O THEN PO P :GOTO 7100 
7050 NEXT TEST 
7060 IN$="PASS " 
7070 POSITION 1,10 
7080 PRINT t6;SI PASS! HIT start" 
7090 GOSU8 4000:IF KEY <)6 THEN 7090 
7100 CHAR=LEN(IN$)+l 
7110 POSITION 1,9:PRINT t6;IN$ 
7199 RETURN 
9000 POSITION 1,10 
9010 PRINT t6; "[CLEARJ a 

9020 FOR LL=20 TO 0 STEP -10 
9030 FOR L=50 TO LL STEP -1.5:S0UND O,L, 
10,10:NEXT L:SOUND 0,0,0,0 
9040 NEXT LL 
9050 GOSU8 6000 
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9060 PRINT :1:6 
9070 POSITION 3,10:PRINT t6;"GAME IS DVE 
R" 
9080 POSITION 4,:t 1: PRINT .6;" HIT start"; 
9090 GOSU8 4000:IF KEY<>6 THEN 9090 
9099 RUN 
10000 F:?M:.: 
10010 RE~ :.: 
t0020 REM' )I( 

10030 REM :.: 

ADD 3 LETTER DICTIONARY 
DATA STATEMENTS TO THIS 
PART OF THE PROGRAM 
LINES 16490 TO 19000 



SECRET CODES 

Computers are used throughout the world to create and solve secret 
codes. You can use your AT A RI Home Computer to make up your own 
codes and code and decode messages. 

Th e simplest code consi sts 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 $(1) 
20 A$="ABCDEFGHIJ KLMNOPQRSTUVWXYZ" 
30 PRINT " [CLEAR] INPUT YOUR SECRET CODE FOR EACH 

PRINT "LETTER OF THE ALPHABET. USE EACH" 
32 PRINT "LETTER ONLY ONCE!" 
40 FOR 1=1 TO 26 
45 PRINT "THE CODE FOR "'A$( I I) '" = II . 

I " , 

50 INPUT X$ :IF 1=1 THEN GOTO 58 
52 FOR J=l TO (1-1) 
54 IF B$( 1. J)=X$ THEN POP:PRINT " YOU ALREADY USED 

THAT ONE" :GOTO 45 
56 NEXT J 
58 B$(I, I) =X$ 
60 NEXT I 
70 REM *** NOW FOR THE GUESSING GAME* 
80 PRINT" [CLEAR]" : REM *** CLEAR SCREEN *** 
90 LET R=INT(RND(l )*26)+1 
100 PRINT "WHAT'S THE CODE FOR ";A$ (R,R); 
1l0INPUTG$ 
120 IF G$= B$(R,R) THEN PRINT "GREATI YOU GOT IT!" : 

GOTO 90 
130 PRINT "NO, THE CODE IS";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 ATAR I Home Computer has grap hi c sy mbols as we ll as letters. 
You ge t graphic symbols by press ing the [CTRL I key and a letter simul
taneously. There is a chart of all th e graph ics sy mbols in your AT A RI 
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BASIC Reference Manual. Here is a code program in whi ch each letter is 
represented by the GRAPH IC symbol on its key. For example [H] is 
coded by A and [T] bye. This program will test you on th e location of 
the GRAPH IC sy mbols on your keyboard: 

10 REM :« «< GRAPHICS CODES »> 
20 REM * For learninG which ke~s 
30 REM * corr espond to which control 
if 0 REM )!( G T' c:lph i c~; char acter 5 

50 REM )!( (C) b~ Ted M. Kahn, 1980 
60 DIM A$(26 ),B$ (26),G$(1) 
70 A$="ABCDEFGHIJKLMNOPQRST UVWXYZ · 
8e REM :« LINE 90 CONTAINS [CTRLJ GRAPHIC 
S CODES OF EACH LETTER OF THE ALPHABET, 
IN ORDEF~ 
90 E:$::::" [ A J[ 8 J[ C J[ D J[ E J[ F ][ G][ h J[ 1][ J ]U~ J 
[ l:. J[ M J[ N J[ 0 J[ P ][ Q ][ F~ J[ S J[ T J[ U ][ V J[ W J[ X J[ 
Y J':: Z J" 
100 REM :« NOW FOR THE GUESSING GAME>K 
1t 0 F'FGNT • [CLEArn 11 

120 LET R=INT(RND(1»I(26)+1 
130 PRINT :PRINT "WHAT LETTER GOES WITH 
• ;E:$(:-<,FO; 
140 INPUT G$ 
150 IF GS=A$(R,R) THEN PRINT "GREAT! YOU 

GOT IT! ":GOTO 120 
160 PRINT aND, THE LETTER FOR ";8$(R,R); 
• IS • ;A$(R~R ) 
170 GOTO 120 

Here's a compl ete encoding and decoding program. You can enter 
yo ur own code and get a coded message out. You can also type a coded 
message in, and the computer will decode it for yo u. (If you wa nt the 
messages printed on your ATAR I 820, ATAR I 822, or ATAR I 825 
pl' in ter, I'cp lacc the word PRINT with LPRINT in lincs 450,470,630, and 
640.) Also, don't forget the space at the cnd of the stri ng ALPHA $ in linc 
80. It's vc ry important l 

10 REM :« «< ENCODING & DECODING »> 
20 REM:« (C) 19!31 b~ Ted M. ~(ahn 

30 REM :« Alphabetic codes onl~. All 
40 REM :« other characters will remain 
50 REM )I( a",. is 



60 REM 
70 DIM ALPHA$(27),CODE$(27),MESSAGE$(100 
),CMESSAGE$(100)yA$(1) 
80 LET ALPHA$="ABCDEFGHIJKL_MNOPQRSTUVWXY 
Z • 
90 REM 
100 REM * ENCODING 
110 REM 
120 PRINT "[CLEARJTYPE IN YOUR ENCODING 
SYSTEM,':PRINT "ONE LETTER PER LINE." 
130 PRINT "(FOR EXAMPLE: 'A=E' MEANS 'A 

WILL BE REPLACED 8Y E' )":PRINT 
1~0 FOR 1=1 TO 26 
150 PRINT ALPHA$(I,I);"="; 
160 INPUT AStIF 1=1 THFN 210 
170 FOR J=l TO 1-1 
180 IF CODES(J,J)<>A$ THEN 200 
190 PRINT "YOU'VE ALREADY USED THAT LETT 
ER":PRINT :POP :GOTO 150 
200 NEXT J 
210 CODE$(I,I)=A$ 
220 NEXT I 
230 CODE~(27,27)=" " 
240 PRINT :PRINT "DO YOU WANT TO ENCODE 
OR DECODE":PRINT "A MESSAGE"; 
250 INPUT AS 
260 IF A$="E" THEN GOSU8 290 
270 IF A$="09 THEN GaSUS 490 
280 GOTO 240 
290 REM 
300 REM * ENCODE A MESSAGE 
310 REM 
320 PRINT "[CLEAR]" 
330 MESSAGE$="":CMESSAGE$~"" 
340 PRINT "TYPE IN THE MESSAGE YOU WANT 
TO ENCODE" 
350 PRINT "(UP TO A MAXIMUM OF 100 CHARA 
CTERS)":PRINT 
360 INPUT MESSAGES 
370 L=LEN(MESSAGES) 
380 FOR 1=1 TO L 
390 FOR J=l TO 27 
400 IF MESSAGE$(I,I)<>ALPHA$(J,J) THEN G 
OTO 420 
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110 CMESSAGE$(I,I)~CODE$(J,J):POP :GOTO 
110 
120 NEXT J 
130 IF J>27 THEN CMESSAGE$(I,I)=MESSAGE$ 
(I~I) 

140 NEXT I 
450 PRINT "YOUR ENCODED MESSAGE IS:" 
460 REM * REPLACE 'PRINT' IN LINES 150 & 

170 WITH 'LPRINT' FOR PRINTOUT 
470 PRINT CMESSAGE$ 
180 RETURN 
190 REM 
500 REM * DECODE A MESSAGE 
510 REM 
520 CMESSAGE$="":MESSAGE$="· 
530 PRINT :PRINT "TYPE IN ' THE ENCODED ME 
SSAGE":PRINT 
540 INPUT CMESSAGE$ 
550 L=LEN(CMESSAGES) 
560 FOR 1=1 TO L 
570 FOR J=l TO 27 
580 IF CMESSAGE$(I,I)<>CODE$(J,J) THEN G 
OTO 600 
590 MESSAGES(I,I)=ALPHA$(J,J):POP :GOTO 
620 
600 NEXT J 
610 IF J>27 THEN MESSAGE$(I,I)=CMESSAGE$ 
( I , I ) 
620 NEXT I 
630 PRINT "CCLEARJYOUR DECODED MESSAGE I 

640 PRINT MESSAGE$:RETURN 
650 REM * REPLACE 'PRINT' IN 630 & 610 
660 REM * WITH 'LPRINT' FOR PRINTOUT 



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 origi nal word. 

::. 0 "'EM l!( «< ANACRAM 1 »> 
20 F~EM l!( (C) 19E~:1. b\~ Teel M. ~(ahn 

30 REM l!( lonGest word is 30 letters 
40 DIM WORD$(30),SWITCH$(30),ANAGRAM$(30 
) 

5 0 ANAGr~AM$~"· 
60 PRINT tPRINT STYPE IN THE WORD YOU WI 
SH TO ANAGRAMs 
70 INPUT WORD$tL=LEN(WORD$) 
80 COStlE: :I. 20 
90 PRINT "THE ANAGRAM IS:' 
100 PRINT ANAGRAMS 
110 GOTO 50 
120 REM l!( ANAGRAM SU8FWUTTNE 
130 FOR 1=:1. TO L 
140 SWITCH$(I,T)~·O" 
:!.50 NEXT I 
160 FOR J=l TO L 
170 X=INTCRNO(:1.)l!(L)+l 
180 IF SWITCH$(X,X)=11" THEN GO TO 170 
190 SWITCH$(X,X)=Al" 
200 ANAGRAM$(X,X)=WORD$CJ,J) 
210 NEXT ,.J 
220 IF ANAGRAM$=WORD$ 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"[CLEARj" 
20 DIM WORD$(40),ANA$(40),COUNT(40) 
30 PRINT "TYPE IN YOUR WORD"; 
35 TRAP 30 

ANAGRAMS 785 



786 WORD AND GUESSING GAMES 

40 INPUT WORD$:ANA$="":L=LEN(WORD$) 
42 REM CLEAR LETTER-REPEAT COUNTER 
45 FOR X=l TO L:COUNT(X)=O:NEXT X 
50 FOR 1=1 TO L:REM SCRAMBLE LETTERS 
60 R=INT(RND(O)*L)+l :REM SHIFT LETTER 
70 IF COUNT(R)=l THEN 60 
75 COUNT(R)=l 
80 ANA$(R,R)=WORD$(I,I) 
90 NEXT I 
92 REM VERI FY ANAGRAM 
95 IF WORD$=ANA$ THEN ANA$="":GOTO 45 
100 PRINT "THE ANAGRAM IS : ";ANA$ 
105 PRINT 
110 GOTO 30 

Finally, here is a program that pr-ovides anagrams and a game chal
lenge. I t'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 ~ « ANAGRAM GUESS!NG GAME » 
20 REM * (C) 1981 by Ted M. Kah~ 

30 REM * lonGest word is 30 letters 
10 DIM WORD$(30),SWITCH$(30),ANAGRAM$(30 
),GUESS$(30) 
50 GRAPHICS 0 
60 ANAGRAMS::"" 
70 PRINT :PRINT "TYPE IN THE WORD YOU WA 
NT YOUR FRIEND"tPRINT "TO GUESS:" 
80 INPUT WOROStL=LEN(WORDS) 
90 GOSUE: 210 
100 GRAPHICS 2 
110 POSITION 5,1 
120 PRINT "0K. HERE'S MY WORD. TRY TO 
GUESS IT"!PRINT "(YOU HAVE 10 GUESSES)" 
130 PRINT t6;ANAGRAM$!PRINT 
110 FOR G=l TO 10 
150 PRINT "GUESS ";G; 
160 INPUT GUESS$ 
170 IF GUESS$=WORD$ THEN GOSUS 350:POP : 
GRAPHICS O:GOTO 60 
180 IF G<>10 THEN PRINT "NO, TRY AGAIN" 
190 NEXT G 
200 PRINT "THE ANSWER IS ";WORO$ 
210 FOR WAIT=l TO 1000:NEXT WAIT 



220 GRAPHICS 0 
230 GOTO 60 
210 REM * ANAGRAM SUBROUTINE 
250 FOR 1=1 TO L 
260 SWITCH$(I,I)="O" 
270 NEXT I 
280 FOR J=l TO L 
290 X=INT(RNO(l)*L)+l 
300 IF SWITCH$(X,X)="l" THEN GOTO 290 
310 SWITCH$(X,X)="l" 
320 ANAGRAM$(X,X)=WORD$(J , J) 
330 NEXT J:IF ANAGRAM$=WORD$ THEN 240 
310 RETURN 
350 REM * YOU GOT IT 
360 GRAPHICS 2:POSITION 2,1 
370 PRINT t6;"YOU GOT IT!" 
380 FOR WAIT=1 TO 500:NEXT WAIT:RETURN 
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FRACTURED TALES 

Frac tured ta les are partially written stories that you can comp lete and 
turn in to silly or wild tales. They are a bit like Mad Libs TM . Here's a 
fractured tale to complete : 

One day the sad _ ___ took a long ___ _ 

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 B$ 
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 th ere is a space between the open ing quote 
marks and W and another space between E and the closi ng quotes. 

By adjusting the DIMension sizes and changing the story, you can 
make up your own fractured tales. Here's one more comp lex fractured 
tale that is fun to play with friends or at parties. 

b Mad Libs is a reg istered trade mark of Price, Sloane, & Co . 



10 REM * «< SLIGHTLY FRACTURED »> 
20 REM * «< FAIRY TALES »> 
30 REM * developed by Robert A. Kahn 
10 REM * modified by Ted M. Kahn 
50 DIM Y$(20),F$(20),R$(20),J$(20) 
60 DIM B$(20),L$(20),A$C20),V$(20) 
70 PRINT "CCLEARJ":REM CLEAR THE SCREEN 
80 PRINT" A SLIGHTLY FRACTURED FAIRY TA 
LE":PRINT :PRINT 
90 PRINT "WHAT'S YOUR NAME"; 
100 INPUT Y$:PRINT 
110 PRINT "AND THE NAME OF" 
120 PRINT "YOUR BEST FRIEND"; 
130 INPUT F$:PRINT 
110 PRINT "THE NAME OF YOUR" 
150 PRINT "FAVORITE RELATIVE"; 
160 INPUT R$:PRINT 
170 PRINT "JOB TITLE OF A KIND OF PERSON 

180 PRINT "WHO ALWAYS BUGS YOU"; 
190 INPUT J$:PRINT 
200 PRINT "THE NAME OF YOUR BOSS"; 
210 INPUT B$:PRINT 
220 PRINT 
230 PRINT "JUST A FEW MORE QUESTIONS ••• 

240 PRINT 
250 PRINT "NAME FOR A TYPE OF" 
260 PRINT "LARGE BUILDING"; 
270 INPUT L$:PRINT 
280 PRINT "ONE WORD FOR WHAT YOU WOULD L 
H(E TO DO"; 
290 PRINT "WHEN YOU'RE ANGRY" ; 
300 INPUT A$:PRINT 
310 PRINT "NAME OF A LUXURY VEHICLE YOU' 
VE" 
320 PRINT "ALWAYS WANTED TO OWN" ; 
330 INPUT V$ 
340 PRINT "[ CLEAR]U 
350 PRINT " THE THREE LITTLE PIGS 

360 PRINT 
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370 PRINT "ONCE THERE WERE THREE LITTLE 
PIC~) " 
380 PRINT "NAMED ";YS;", O;F$;" ANl) ";R$ 
• I I 
t • 

390 PF:INT 
100 PRINT "A HUNGRY ";J$;~ NAMED ";PS 
410 PRINT "WANTED TO EAT THEM FOR SUPPER 

42D PF.:INT 
430 PRINT "TERRIFIEDv THEY HID IN THEIR 
";L$;"." 
4~O PRINT "FURIOUSy ";B$;I SHOUTED: I 

450 PRINT I 'I'LL HUFF, AND I'LL PUFF AND 
I'L.L." 

.tt60 PRINT AS; D YOUF< ";l..$;" DOWN i ' " 

.tt70 PRINT 

.tt80 PRINT "NO FOOLS, THE THREE PIGS SNEA 
~(ED OUT " 
.tt90 PRINT "THE BACK DOOR AND ESCAPED IN 
THEIR" 
500 PRINT V$;"." 
510 PRINT 
520 PRINT I THE ENO" 
5:30 END 

A variation on 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 AT A RI 820, 822, or 825 printer. If you don't, change all L PR I NT 
statements to PRI NT.) 

10 REM * «< A TYPICAL FORM LETTER »> 
20 REM * PRINTS LETTER ON YOUR PRINTER 
30 REM * b~ Robert Kahn & Lee Berman 
40 REM * sliGhtl~ modified b~ Ted Kahn 
50 DIM D$(20)yN$(30),A$(35),C$(20),S$(10 
),Z$(5),MS(10),G$(10),P$(10) 
60 PRINT "[CLEARJBE SURE YOUR LINE PRINT 
ER IS ON'":PRINT 
70 PRINT "INPUT DATA FOR FORM LETTER:a 
80 PRINT :PRINT 
90 PRINT "DATE OF L.ETTER"; 
100 INPUT D$:PRINT :PRINT 
110 PRINT "NAME OF CITIZEN"; 
120 INPUT N$:PRINT 



130 PRINT "STREET ADDRESS " ; 
140 INPUT ASSPRINT 
150 PRINT "CITY"; 
160 INPUT CS:PRINT 
170 PRINT "STATE"; 
180 INPUT SSSPRINT 
190 PRINT "ZIP CODE"; 
200 INPUT ZS:PRINT SPRINT 
210 PRINT "CONTRIBUTION"; 
220 INPUT M$:PRINT 
230 PRINT 
240 PRINT "YOUR GROUP'S NAME"; 
250 INPUT G$:PRINT 
260 PRINT 
270 PRINT "PROBLEM"; 
280 INPUT PS:PRINT 
290 REM ARK -- LETTER GENERATED HERE 
300 PRINT "[CLEARJHSPRINT "TOP MARGIN?"; 
:INPUT SSFOR 1=1 TO S:LPRINT :NEXT I 
310 U'RINT 
320 LPRINT " OFFICE OF 

~LF'RINT " THE HONORABLE SENAT 
~ 
34 () L..PRINT " RALPH WINDBAG 

350 LPRINT :LPRINT 
360 LPRINT • " ;0$ 
370 L.PRINT :LPRINT 
380 L.PRINT NS 
390 LPRINT AS 
400 LPRINT CS;", ";S$;· " ; Z$ 
410 LPRINT 
'l20 LPRINT ·OEAR " ; N$ ; " : " 
430 L.PRINT 
440 LPRINT "I'D LIHE TO THAN~( YOU, PERSO 
NALL.Y, " 
450 L.PRINT "FOR YOUR GENEROUS CONTRIBUTI 
ON OF" 
'l60 LPRINT MS;". GROUPS LIKE YOURS," 
470 L.PRINT GSt", WHO ARE" 
'leo LPRINT "WILLING TO STAND UP AND BE C 
Ol.JNTED," 
'l90 LPRINT "HAVE MADE IT POSSIBLE FOR US 

TO" 
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500 LPRINT "TRIUMPH IN OUR AGGRESSIVE CA 
MF'AIGN " 
510 LPRINT "AGAINST ";P$;"!" 
520 LF'RINT 
530 LPRINT "MANY PEOPLE ARE WORRIED THAT 

NO ONE" 
5QO LPRINT "HERE IN THE STATE CAPITAL HA 
S TIME" 
550 LPRINT "FOR SMALL GROUPS LIKE YOURS. 

560 LF'RINT "BUT I WANT TO REASSURE YOU, 

570 LPRINT "PERSONALLY, THAT ";G$;" WILL 
ALWAYS" 

580 LPRINT "BE MY PRIME CONCERN WHILE IN 
OFFICE." 

590 LPRINT 
600 LPRINT " SINCERELY YOURS, 

610 LPRINT " 
NDBAG" 

SENATOR RALPH WI 

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/etters 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 j GOSUB Sl, 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
lNG-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 scenar ios. It all depends what 
you give the computer to work with. 
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FORTUNE TELLER 

Who hasn't wanted a priva te oracle or for tune teller? In this program, 
you can turn your ATARI into a fortun e 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 * «< FORTUNE TELLER »> 
20 REM * coPYriGht (C) 1980 
30 REM * by Kohl, Kahn 8 Lindsay 
~O DIM NAME1$(20),NAME2$(20),NAME3$(20), 
NAME~$(20),TEXT$(20) 

50 PRINT "[CLEAR]" 
60 PRINT "I AM THE ORACLE'" 
70 PRINT "I WILL TELL YOU WHO YOU SHALL 
HARRY" 
80 PRINT "IF YOU GIVE HE 4 POSSIBLE NAME 
S" 
90 PRINT 
100 GOSUB 240:NAME1$=TEXT$ 
110 GOSUB 240:NAME2$=TEXT$ 
120 GOSUB 240:NAME3$=TEXT$ 
130 GOSUB 240:NAME4$=TEXT$ 
140 PRINT "[CLEAR]" 
150 PRINT "I'M LOOKI NG INTO MY CRYSTAL B 
ALL ••• I 

160 PRINT :FOR WW=l TO 500:NEXT WW 
170 PRINT "YOU WILL MARRY "; 
180 LET C=INT(RND(1)*4)*10:GOTO 190+C 
190 PRINT NAME1$!END 
200 PRINT NAME2$:END 
210 PRINT NAME3$:END 
220 PRINT NAME4$:END 
230 END 
240 PRINT "NAME ";: I NPUT TEXT$ 
250 PRINT 
260 RETURN 



THE ORACLE 

Here's a program you can use to show your fr iends what a wise 
machine you have! You can prepare different answers ahead of time (see 
lines 101-104); if you want more answers avai lab le, add them inn u merical 
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 f rom line 101-110, and line 45 would 
read: 

45 CHOICE=INT(RND(l )* 1 0)+1 
10 REM *** ORACLE *** 
15 REM HERB KOHL & LEN LINDSAY, 1980 
20 DIM QUESTION$(80),ANSWER$(40) 
25 PRINT "[CLEAR] /I 
30 PRINT "WHAT QUESTION DO YOU HAVE 

FOR" :PRINT "THE ORACLE/I 
40 INPUT QUESTION $ 
45 CHOICE=INT(RND(l )*4)+1 
50 RESTORE 100+CHOICE 
60 READ ANSWER$ 
70 PRINT 
75 PRINT "THE ORACLE SA YS,/I 
80 PRINT ANSWER$ 
85 PRINT :PRINT 
90 GOTO 30 
101 DATA " IT ALL DEPENDS ON YOU!/I 
102 DATA "ON LY IF YOU ASK . . . /I 
103 DATA "YES--BUT ONLY ONCE!" 
104 DATA "IF YOU DON'T TELL" 

THE ORACLE 795 
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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 th e content of the DATA state
ments, lines 140-250. However, your horosco pes 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 * «< ASTROLOGY PROGRAM ») 
20 REM * coPYriGht (C) 1980 
30 REM * b~ Kohl, Kahn & Lindsa~ 
10 DIM SIGN$(10),TEXT$(80) 
50 PRINT ·[CLEAR]" 
60 PRINT :PRINT :PRINT :PRINT ·WHAT IS Y 
OUR SIGN·; 
70 INPUT SIGN$ 
80 RESTORE :PRINT 
90 FOR LOOP=l TO 12 
100 READ TEXT$ 
110 IF TEXT$(1,3)=SIGN$(1,3) THEN PRINT 
TEXTS:rOp :GOTO 60 
120 NEXT LOOP 
130 PRINT "I DO NOT KNOW THAT SIGN":eOTO 

60 
110 DATA L.EO: YOU THRIVE ON FUN AND GAM 
ES 
150 DATA ARIES: YOU AREN'T TOO BASHFUL A 
BOUT GOING AFTER WHAT YOU WANT 
160 DATA LIBRA: DON'T OVERDO THE PLEASUR 
E--LOOK OUT FOR WORK ADVANCES TOO 
170 DATA VIRGO: YOU'RE COOL AS A CUCUMBE 
R BUT YOU NEED SOMEONE TO CONFIDE IN 
180 DATA CANCER: DON'T LET YOUR EMOTION 
AL UPS AND DOWNS GET TO YOU 
190 DATA GEMINI: YOU'RE NEVER ALONE--YOU 
R CHARM WILL TAKE CARE OF YOU 
200 DATA PISCES: LOOK BEYOND THE SURFAC 
E WORD OR TOUCH 
210 DATA TAURUS: YOU'RE POSSESSIVE BUT 
DON'T LET IT KEEP YOU DOWN 
220 DATA SCORPIO: DON'T BE GUILTY--JUST 

BE GRATEFUL (AND SHOW IT) 
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230 DATA AQUARIUS: YOU ALWAYS SURPRISE E 
VERYONE SO MAYBE NOW IT'S YOUR TURN 
240 DATA CAPRICORN: TAKE RISKS THAT APP 
EAL TO YOUR SENSE OF GROWTH 
250 DATA SAGITARIUS: YOU'RE DYNAMITE SO 

GO TO IT NOW 

FORTUNE COOKIES! 

Here is a variation on the Horoscope Program . (Have the computer 
print them ou t using a lin e printer!) Use a coo kbook for th e rec ipe and 
serve them to your friend s and fami ly. You can modify the Horoscope
Astrology program fairly eas il y to become a Fortu ne-Cook ie Generator! 
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SILLY QUESTIONS, SILLY ANSWERS 

Th is 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 inte ll igent your computer rea ll y is! 

10 REM ~ < SILLY QUESTIONS/ANSWERS> 
20 REM * (C) 1980 by Herbert Kohl, 
30 REM * Ted Kahn and Len Lindsay 
10 REM * Demonstrates use of 
50 REM * GOSUB & RETURN 
60 DIM QUESTION1$(80),QUESTION2$(BO),QUE 
STION3$(80),A$(7) 
70 DIM ANSWER1S(80),ANSWER2$(80),ANSWER3 
$(80),TEXT$(80) 
80 PRINT "[CLEAR]" 
90 A$="A":GOSU8 210:QUESTION1$=TEXT$ 
100 A$="ANOTHER":COSU8 210:QUESTION2$=TE 
XT$ 
110 COSUB 210:QUESTION3$=TEXT$ 
120 PRINT "[CLEAR]~ 

130 A$="A":COSUB 250:ANSWER1$=TEXT$ 
110 A$="ANOTHER":COSU8 250:ANSWER2$=TEXT 
$ 

150 GOSUB 250:ANSWER3$=TEXT$ 
160 PRINT "[CLEAR]" 
170 PRINT QUESTION1$;"?":COSUB 290 
180 PRINT QUESTION2S;"?":COSUB 290 
190 PRINT QUESTION3S;"?":GOSUB 290 
200 END 
210 PRINT "TYPE IN ";AS;" SILLY QUESTION 
.":REM MUST BE LESS THAN TWO LINES LONG 
220 INPUT TEXTS 
230 PRINT 
2QO RETURN 
250 PRINT "TYPE IN ";A$;" SILLY ANSWER" 
260 INPUT TEXTS 
27C PRINT 



2F.wi RETURN 
290 CHOICE=INT(RNO(1)*3)+1 
300 IF CHOICE=l THEN PRINT 
310 IF CHOICE=2 THEN PRINT 
320 IF CHOICE=3 THEN PRINT 
330 PRIN T 
340 RETURN 

S ILL Y QUES TI ONS, S ILL Y ANSWERS 

ANSWER1$ 
ANSWER2$ 
ANSWER3$ 

799 
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COLOR PREFERENCE 

This is really another oracle program, only this time it has an added 
bonus: The computer actually changes the color of the screen according 
to your preference. (The use of color will be explained much more 
thoroughly in Chapter Eight.) 

10 REM * «< COLOR PREFERENCE »> 
12 REM * cop~riGht (C) 1980 b~ 
14 REM * Kahn, Kohl, 8 Lindsa~ 
16 DIM TEXT$(30),MESSAGES(30) 
18 PRINT "[CLEAR]" 
20 SET COLOR 1,1,0 
22 SET COLOR 2,0,10 
24 PRINT "WHICH COLOR DO YOU LIKE HOST" 
26 PRINT "RED, BLUE, OR YELLOW" 
2El TEXT$="":NC==O 
30 INPUT TEXTS 
32 TRAP 40 
34 IF TEXT$(I,l)="R" THEN NC=1:GOTO 42 
36 IF TEXTS(1,1)="S" THEN NC=2:GOTO 42 
38 IF TEXTS(1,1)="Y" THEN NC=3:GOTO 42 
40 PRINT "rCLEARJPLEASE CHOOSE ONLY ·tGO 
TO 26 
42 RESTORE 100+ASC(TEXTS) 
44 PRINT "[CLEAR]"; 
46 READ MESSAGES 
48 ON NC GOSUS 200,210,220 
50 PRINT :PRINT "YOU ARE ";MESSAGE$ 
52 PRINT :PRINT ·NEXT PERSON, PLEASE." 
54 GOSUr-. 300 
56 GOSUS 300:GOTO 18 
166 DATA PLACID AND PEACEFUL 
182 DATA HOT8LOODED AND INDEPENDENT 
189 DATA IMPATIENT BUT OPTIMISTIC 
200 SETCOLOR 2,3,4:RETURN 
210 SETCOLOR 2,8,2:RETURN 
220 SETCOLOR Z,l,lZ:RETURN 
3eo WAIT=600:REM DEFAULT WAIT LENGTH 
310 FOR LOOP~l TO WAIT 
320 NEXT LOOP 
330 RETURN 



COLOR PREFERENCE 207 

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 
aliSO states. This game is a variation on the SERIES game which we 
introduced earlier. 

10 REM «< US STATES »> 
20 REM LEN LINDSAY, 1980 
30 NUMBER=50 
40 DIM PLAYER1$(8),PLAYER2$(8) 
50 DIM IN$(15),LASTW$(1~),STARTL$(1),TES 
T$(1~) 

60 DIM PICKED(NUMBER),S(1),P(1),T(1) 
70 GAMEOVER=9000 
80 OPTION=2110tGOSUB OPTION-10 
90 GOSUB 2000tREM GRAPHICS & COLORS 
100 PRINT .6;' STATE NAMES' 
110 POSITION 6,8tPRINT .6;·TO BEGIN' 
120 POSITION 5,9tPRINT .6;·HIT start· 
130 POSITION 2,2tPRINT t6;'FOR INSTRUCTI 
ONS' 
110 POSITION 5,3tPRINT .6;·HIT option-
1S0 POSITION 6,11:PRINT 16;' ATARI • 
160 KEY=PEEK(S3279) 
170 IF KEY=3 THEN GOSUB 1000:GOTO 90 
180 IF KEY=5 THEN GOSUB OPTIONtOPTION=OP 
TION+10:GOSUB 2220tIF OPTION)2130 THEN 0 
F'TION=2100 
190 IF KEY=6 THEN 250 
200 POSITION O,StPRINT t6;PLAYER1$;- VS 
';PLAYER2$;'HIT ~elect TO CHANGE' 
210 SETCOLOR 3,0,RND(1)*256 
220 FOR DELAY=1 TO SO:NEXT DELAY 
230 SETCOLOR 2,0,PNtPN=PN+2 
2~0 GOTD 160 
2S0 GRAPHICS 2+16:PRINT .6;' WAIT' 
260 FOR A=l TO NUMBERtPICKED(A)=O:NEXT A 
tREM INIT 
270 S(0)=0:S(1)=0 
280 T(0)=OtT(1)=0 
290 COUNT=O 
300 PLAYER=1 
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310 TESTS=PLAYER2S:GOSUB 2300:PLAYER2$=T 
ESTS 
320 PASS=O 
330 PLAYER=1-PLAYER 
340 POSITION O,10:GOSUB 6900 
350 POSITION 0,11:GOSUB 6900 
360 IF PASS) 1 THEN GOTO GAMEOVER 
370 COUNT =COUNT+l 
38 0 GO S 1.JE: 6 0 0 0 
390 POSITION 1,3:PRINT t6; "LAST WORD WAS 
•• • 
400 POSITION 1,4:GOSUB 6900:REM ERASE LI 
NE 
410 IF LEN(LASTWS»1 THEN IF LASTWS(l,l) 
( ~"Z" THEN TEST$=LASTWS:COSUB 2300:POSIT 
ION 1,4:PRINT t6;TEST$ 
420 POSITION 1,6:PRINT t6;"NEXT WORD MUS 
r" 
430 POSITION 3,7:PRINT t6;"START WITH: • 

440 STARTLS=CHRS(INT(RND(1)~26)+65) 
450 IF LEN(LASTW$»1 THEN STARTLS=LASTWS 
(LEN(LASTW$),LEN(LASTWS» 
460 PRINT t6;CHR$(ASC(STARTLS)+160) 
470 POSITION :1.,8 
480 IF P(PLAYER)=O THEN PRINT t6;"ENTER 
YOUR WORD" 
490 IF P(PLAYER)=:1. THEN PRINT t6;"MY WOR 
DIS: 
500 GDSI.JE: 6900 
510 IF P(PLAYER)=1 THEN GOSUB 7000:GOTO 
600:REM COMPUTER TURN 
520 CHAR=:!. 
530 INS=" 
540 POSITION 1,9:PRINT t6;IN$ 
550 OPEN t:1.,4,0,"K" 
560 POKE 764,255:REM CLEAR BUFFER 

• 

570 IF PEEK(764)=255 THEN SET COLOR 3,0,R 
ND(:1.)*256:GOTO 570 
580 GET tl,IN 
590 CL.OSE *1 
600 IF IN=126 AND CHAR):1. THEN CHAR=CHAR
l:IN$(CHAR,CHAR)=" ":GOTO 540:REM DELETE 
HIT 
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610 IF IN=155 THEN 670:REM RETURN HIT 
620 IF IN <65 AND IN< >32 OR IN >90 THEN 55 
O:REM NOT ALPHA8ETIC 
630 IN$(CHAR,CHAR)=CHRS(IN) 
640 CHAR:::CHAR+l 
650 IF CHAR>15 THEN CHAR=15 
66C GOTO 540 
670 IF LEN(INI)(l THEN 520 
680 IF CHAR>1 THEN IN$=INS(l,CHAR-l):REM 

MINUS TRAILING SPACES 
690 IF INS="PASS" THEN PASS=PASS+l:GOTO 
330 
700 IF ASC(INS)(>ASC(STARTLS) THEN PASS= 
PASS+l:PRINT t6;"lst letter's not ";STAR 
TUt! GOTO 840 
710 RESTOF\E 
720 FOR TEST=1 TO NUMBER 
730 READ TESTS 
740 IF TESTS=INS THEN POP :GOTO 780 
750 NEXT TEST 
760 PRINT t6;"not a leGal word" 
770 GOTO 840:REM CONTINUE 
780 IF PICKED(TEST»O THEN PRINT t6;"tha 
t word is used hit start":GOSUB 2200:G 
DSUB 6000:GOTO 340 
790 PICKED(TEST)=PLAYER+1 
800 PRINT t6;8that word works" 
8:10 LASTWI=IN$ 
820 S(PLAYER)=S(PLAYER)+1 
830 T(PLAYER)=T(PLAYER)+LEN(INS) 
840 PRINT t6;"HIT start"; 
850 GOSUE: 6100 
860 GOSU8 2200:IF KEY <> 6 THEN 860 
870 GOSUR 7100:GOTO 320 
999 END 
1000 GRAPHICS 1+16:GOSUB 2010 
1010 PRINT t6;"NAMES OF STATES ARE" 
1020 PRINT t6;"THE LEGAL WORDS." 
1030 PRINT t6;"THE LAST LETTER or" 
1040 PRINT t6;"THE PREVIOUS WORD" 
1050 PRINT t6;"MUST BE THE FIRST" 
1060 PRINT t6;"LETTER or THE NEXT" 
1070 PRINT t6;"WORD. NO REPEATS" 
1075 PRINT :16 
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1080 PRINT +6;" t~F-e I PASS I if 1;:101..1" 

1090 PRINT +6;"can not move." 
1095 PRINT tt) 
1100 PRINT t6;"AN ILLEGAL MOVE IS· 
1110 PRINT +6;"TREATED AS PASSING" 
1120 PRINT t6;"YOUR TURN" 
1125 PRINT t6 
1130 PRINT t6;"THE GAME IS OVER" 
11~0 PRINT t6;"IF BOTH PLAYERS PASS" 
1200 PRINT +6 
1900 PRINT +6;"HIT start" 
1990 GOSUB 2200:IF KEY<>6 THEN 1990 
1999 RETURN 
2000 GRAPHICS 2+16 
2010 SET COLOR 0,2,8:REM CAPS - REG TEXT 
2020 SETCOLOR 1,12,10:REH lower LUHIN -
OPTIONS IN STARTER 
2030 SETCOLOR 2,8,12:REH CAPS WINDOW - T 
ITLE IN STARTER 
20~0 SET COLOR 3,~,6:REH lower - NAMES OF 

THE SPECIAL KEYS - VIBRATES NAMES 
2050 SETCOLOR ~,O,O:REM BACKGROUND 
2099 RETURN 
2100 PLAYER1$="human 
ter":P(O)=O:P(l)=l 
2109 RETURN 

":PLAYER2$="COffiF-U 

2110 PLAYER1$="comF-uter":P(0)=1 
2:1.19 RETURN 
2120 PLAYER2$="human 
2129 RETUf<N 
2130 PLAYER1$="human 
2:1.39 RETUf,N 

":P(l)=O 

2200 IF PEEK(53279) <>7 THEN 2200 
2210 KEY=PEEK(53279):IF KEY=7 THEN SETCO 
LOR 3,0,RND(1)*255:GOTO 22:1.0 
2220 IF PEEK(53279) <>7 THEN 2220 
2299 GOSUB 2010:RETURN 
2300 FOR A=l TO LEN(TEST$) 
2310 TEST$(AvA)=CHR$(ASC(TEST$(A,A»+128 
) 

2320 NEXT A 
2399 RETURN 
6000 GOSUB 2010 
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6010 TEST$=PLAYER1S:GOSUB 2300:PLAYER1.= 
TESTS 
6020 TESTS=PLAYER2S:GOSUB 2300:PLAYER2$= 
TESTS 
6030 POSITION 0,0 
6050 PRINT 16;PLAYER1$;" VS ";PLAYER2$ 
6100 POSITION 1,1:PRINT .6;S(0);":";T(0) 
6110 POSITION 13,ltPRINT 16;S(1);":";T(1 
) 

6900 
6999 
7000 
7010 

PRINT 16;" 
RETURN 
RESTORE 
FOR TEST=1 TO NUMBER 

7020 SETCOLOR 3,3,RND(1)*256 
7030 READ INS 

" . t 

7040 IF ASC(INS)=ASC(STARTL$) AND PICKED 
(TEST)=O THEN POP tGOTO 7100 
7050 NEXT TEST 
7060 INS="PASS" 
7070 POSITION 1,10 
7080 PRINT 16;"1 PASS! HIT start" 
7090 GOSUS 2200:IF KEY (> 6 THEN 7090 
7100 GOSUE: 2300 
7110 CHAR=LEN(IN$)+l 
7120 POSITION 1,9:PRINT t6;IN$ 
7199 RETURN 
9000 POSITION 1,10 
9010 PRINT 16;"[CLEARJ " 
9020 FOR L=30 TO 10 STEP - 0.5:S0UND O,L, 
10,10:NEXT L:SOUND 0,0,0,0 
9030 GOSUB 6000 
9040 PRINT t6 
9050 POSITION 3,10:PRINT t6;"GAME IS aVE 
R" 
9060 POSITION 4,11:PRINT t6;"HIT start"; 
9070 GOSUE: 200:IF KEY( >6 THEN 9070 
9080 RUN 
10650 DATA ALABAMA,ALASKA,ARIZONA,ARKANS 

10 660 REM B 
10670 DATA CALIFORNIA,COLORADO,CONNECTIC 
LIT 
10680 DATA DELAWARE 
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10690 REM E 
10700 DATA FLORIDA 
10710 DATA GEORGIA 
10720 DATA HAWAII 
10730 DATA IDAHO,ILLINOIS,INDIANA,IOWA 
10740 R£M J 
10750 DATA KANSAS,KFNTUCKY 
10760 DATA LOUISIANA 
10770 DATA MAINE,MARYLAND,MASSACHUSETTS, 
MICHIGAN,MINNESOTA,MISSISSIPPI,MISSOURI, 
MONTANA 
10780 DATA NEBRASKA,NEVADA,NEW HAMPSHIRE 
,NEW JERSEY,NEW MEXICO,NEW YORK,NORTH CA 
ROLINA,NORTH DAKOTA 
10790 DATA OHIO,OKLAHOMA,OREGON 
10800 DATA PENNSYLVANIA 
10810 REM Q 
10820 DATA RHODE ISLAND 
10830 DATA SOUTH CAROLINA,SOUTH DAKOTA 
10840 DATA TENNESSEE,TEXAS 
10850 DATA UTAH 
10860 DATA VERMONT,VIRGINIA 
10870 DATA WASHINGTON,WEST VIRGINIA,WISC 
ONSIN,WYOMING 
10880 REM X 
10890 REM Y 
10900 REM Z 
10910 DATA ZZZ 

Now, here is TOES ITCH . It is a two-p layer game. Each player has a 
list of words to choose from. Th e 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 « < TOESITCH »> 
20 REM LEN LINDSAY 1980 
30 DIM PLAYER1$(8),PLAYER2$(8),A$(1),PS( 
4),W$(~)vWORD$(~) 

40 DIM P(2),W(9),L(1,26) 
50 GOSUs 2000:REM SETCOLORS 
60 GM=211 0 
70 GOSUS 2100:REM INIT PLAYERS 
80 GAMEOVE F~= 9000 



90 WIN=99:REM INIT 
100 PRINT 16;' toes itch Game" 
110 GOSUE: 1400:REM INIT 
120 POSITION 6,8:PRINT i6;"TO BEGIN" 
130 PRINT t6;" HIT START" 
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140 POSITION 2,2:PRINT t6;"FOR INSTRUCTI 
ONS" 
150 PRINT i6;" HIT OPTION" 
160 POSITION 6dUPRINT :1:6;· ~TaRI" 
170 KEY=PEEK(53279) 
180 IF KEY=3 THEN COSUB 1000:GOTO 100 
190 IF KEY=5 THEN GaSUS GM:CM=GM+l0:GOSU 
B 2520:IF GM)2130 THEN GM=2100 
200 IF KEY =6 THEN 290 
210 POSITION 0~5:PRINT 16;PLAYER1S;" VS 
";PLAYER2S;"HIT SELECT TO CHANGE" 
220 SETCOLOR 2,0~RND(1)*256 
230 FOR DELAY=1 TO 150:NEXT DELAY 
240 GOTO 170 
250 REM 
260 REM -TO CHANGE WORDS, JUST CHANGE TH 
E WORDS IN DATA IN LINE 280 
270 REM 
280 DATA SLIM,WORM,GAME,ITCH,TOES,TALK,V 
INE,PONY,SAND 
290 FOR A=l TO 9:W(A)=1:NEXT A 
3CQ PLAYER==2 
3 i 0 WORDI ... EFT==9 
320 GOSUE: 2000 
330 GOStlE: 6000 
340 PLAYER==2-PLAYER:REM SWITCH PLAYERS 
350 IF WORDLEFT=O THEN GOTO GAMEOVER 
36 0 GO S lJ!:: 2 0 1. 0 
370 IF P(PLAYER)=1 THEN GOSUE: 3000:REM H 
UMAN 
380 IF P(PLAYER) =O THEN GOSUS 7000:REM C 
OMPUTER 
390 GOSUE: 4500:REM SEE IF 3 LETTERS SAME 
400 GOTO :310 
999 END 
1000 GRAPHICS 1+16 
1030 PRINT f6;"TWO PLAYERS TAKE" 
1010 PRINT 16;"TURNS PICKING A" 
1050 PRINT :1:6; "WORD FROM A LIST" 
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1060 PRINT t6;"IN THE CENTER OF" 
1070 PRINT t6;"THE SCREEN." 
1075 PRINT t6 
1080 PRINT t6;"select=chanGe word" 
1090 PRINT t6;"start=take that word" 
1100 PRINT t6;"THE LETTERS IN EACH" 
1110 PRINT t6;"WORD ARE THE MAJOR· 
1120 PRINT t6;"FOCUS OF THIS GAME." 
1125 PRINT t6 
1130 PRINT t6;"the first pla~er to· 
1110 PRINT t6;"have three of any" 
1150 PRINT t6;"letter wins." 
1155 PRINT t6 
1160 PRINT t6;"THE GAME IS A DRAW· 
1170 PRINT t6;"IF ALL WORDS ARE" 
1180 PRINT t6;"PICKED AND NO ONE" 
1190 PRINT t6;"WON YET.· 
1195 PRINT t6 
1200 PRINT t6; "HIT start TO RETUF,N" 
1900 GOSUS 2500:IF KEY<>6 THEN 1900 
1999 RUN 
2000 GRAPHICS 2+16 
2010 REM 
2011 SET COLOR 3,1,4:REM RED 
2012 SET COLOR 2,O,11:REM WHITE 
2013 SET COLOR 1,8,6:REM BLUE 
2011 SETCOLOR 1,O,O:REM BLACK 
2015 SETCOLOR 0,2,8:RtM GOLD 
2099 RETURN 
2100 PLAYER1$="computer":PLAYER2$="human 

":P(0)=0:P(2)=1:RETURN 
2110 PLAYER2$="computer":P(2)=0:RETURN 
2120 PLAYER1$= ft human ":P(O)=l:RETURN 
2130 PLAYER2$="huffian ":P(2)=1:RETURN 
2500 IF PEEK(53279)<>7 THEN 2500 
2510 KEY=PEEK(53279):IF KEY=7 THEN SETCO 
LOR PLAYER+1,0,RND(1)~255:FOR WW=1 TO 50 
:NEXT WW:GOTO 2510 
2520 IF PEEK(53279)<>7 THEN 2520 
2599 F:ETUF,N 
3000 WORDUP=INT(RND(1)~9+1):REM INIT 
3010 IF WORD~P>9 THEN WORDUP=1 
3020 IF W(WORDUP)<>l THEN WORDUP=WORDUP+ 
l:GOTD 3010 



3030 GOSUr:: 6000 
30~0 IF P(PLAYER)=O THEN 3080 
3050 GOSUB 2510 
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3060 IF KEY=5 THEN POSITION 7,WORDUP:WOR 
DUP=WORDUP+l:GOTO 3010 
3070 IF KEY<>6 THEN 3030 
3080 W(WORDUP)=PLAY ER:GOSU8 6000 
3090 WOR~LEFT=WORDLEFT - l 
3099 RETUF<N 
4DOC REM P$ IN AND P$ OUT (+128) 
4010 FOR DEL=l TO 4 
4020 P$(DE L,OEL)=CHR$(ASC(P$(DEL,DEL»+l 
28) 
4030 NEXT DEL 
4099 RETUr~N 

4100 REM HIGHL.IGI-:T THE WINNING LETTER 
4101 REM WORDS ARE W$ 
4102 REM WINNING LETTER IS A$ 
4110 FOR KEY=1 TO 4 
4120 IF W$CKEY~KEY)=A$ THEN W$CKEY,KEY)= 
CHR$(ASCCA$)+128) 
4:1.30 NEXT ~(EY 

4t 99 RETUF<N 
4400 FOR DE L=O TO 1 
4410 FOR KEY =l TO 26 
4420 L(DEL,KEY)=O 
4430 NEXT KEY 
4440 NEXT DEL 
4499 RETUF<N 
4500 REM UPDATE LETTER COUNT 
4501 REM WORD IS W(WORDUP) 
4510 FOR KEY=l TO 4 
4520 LTR=ASC(WORD$(KEY,KEY»-64 
4530 L(PLAYER*O.5,LTR)=L(PLAYER*O.5,LTR) 
+1. 

4540 IF L(PLAYER*0.5,LTR)=3 THEN POP :PO 
P :A$=CHR$(LTR+64):WIN=PLAYER:GOTO GAMEO 
VER 
45~50 NEXT KEY 
4599 RETURN 
6000 POSITION 0,0 
6010 PRINT t6;PLAYER1$ 
6020 POSITION 12,0 
6030 PRINT t6;PLAYER2$ 
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6100 RESTORE 
6110 FOR ROW=1 TO 9 
61.20 READ W$ 
6130 FOR VERT=O TO 2 
6140 POSITION VERT*7+1,ROW 
6150 P$=" 
6160 IF W(ROW)=VERT THEN P$=W$:IF ROW=WO 
RDUP THEN WORD$=W$:GOSUB 4000 
61.70 PRINT t6;P$; 
6180 NEXT VERT 
6190 NEXT ROW 
6199 RETURN 
7000 IF W(S)=l THEN WORDUP=S:GOSUB 3010: 
GOTO 7999 
7010 CO!3LJE: 3000 
7999 RETURN 
9000 REM GAMEOVER 
9010 RESTORE 
9020 FOR DEL=l TO 9 
9030 READ W$ 
9040 COSUS 4100 
9050 IF W(DEL)=PLAYER THEN POSITION PLAY 
ER*7+1,DEL:PRINT t6;W$ 
9060 NEXT DEL. 
9070 FOR LL=30 TO 1 STEP -0.2:S0UND O,LL 
,10110:NEXT LL:SOUND 0,0,0,0 
9100 POSITION 4,10 
9110 IF WIN<3 THEN PRINT t6;"THREE ";CHR 
$(LTR+192);" WINS' 
9120 IF WIN>2 THEN PRINT t6;"NO ONE WINS 
":WORDUP=O:GOSUB 6000 
9200 POSITION 6,11:PRINT t6;"HIT START"; 
9210 ZW==l 
9220 SETCOl OR 2,RND(1)*16,4 
9230 I~ WIN>2 THEN 9260 
9240 ZW=l-ZW:SETCOLOR PLAYER+l,l,ZW*RND( 
1)*255 
9250 FOR DEL=1 TO 50:N~XT DEL 
9260 IF PEEK(53279)=7 THEN 9220 
9999 RUN 

Finally, he re'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 f rom 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 he lp children with weekly vocabulary or foreign language 
c lasses as we ll . 

10 REM * «< WANTED: VOCABULARY»> 
20 REM * (C) 1980 Len Lindsay 
30 REM * idea from 
10 REM * Calculators/Computers 
50 PRINT -ADD YOUR OWN WORDS IN LINES 10 
00 ON -:FOR WAIT~1 TO 1000:NEXT WAIT 
60 DIM PART$(18)yWORD$(18),SYNONYM$(18), 
MEANING$(36),ACCENT$(18),SYLABLE$(10),VO 
WEL$(10),CONSONANT$(10),TEXT$(18) 
70 DIM XX$(18) 
80 DIM NAME$(18) 
90 POKE 82,2:REM SET LEFT MARGIN 
100 SETCOLOR 2,2,6 
110 SETCOLOR 1,2,6 
120 SETCOLOR 1,2,2 
130 REM 
110 WORDS=O:REM ~NITIALIZE - THEN COUNT 
HOW MANY WORDS ARE AVAILABLE 
150 RESTORE 1000+10*(WORDS+1) 
160 TRAP 200:REM THIS LETS US CONTINUE W 
HEN WE RUN OUT OF DATA 
170 READ PARTS:REM IF NOTHING LEFT TO RE 
AD -ERROR- AND GOTO TRAP 200 
180 WORDS=WORDS+l:REM INCREASE COUNT 
190 GOTO 150:REM SEE IF MORE WORDS 
200 PICK=INT(RND(l)*WORDS)+l:REM CHOOSE 
A RANDOM WORD TO USE 
210 RESTORE 1000+PICK*10:REM RESTORE THE 

DATA TO START AT CHOSEN WORD 
220 READ PAraS 
230 READ WORD$ 
240 READ SYNDNYMS 
250 READ MEANINGS 
ZClO READ SYLABLE 
270 READ ACCENT 
280 READ VOWEL 
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290 RESTORE 900+SYLABLE:READ SYLABLE$ 
300 RESTORE 900+ACCENT:READ TEXT$:READ A 
CCENT$ 
310 RESTORE 900+VOWEL:READ VOWEL$ 
320 RESTORE 900+LEN(WORD$)-VOWEL:READ CO 
NSONANT$ 
330 GOSUE: 6000 
3qO POSITION 20,1:PRINT PART$ 
350 POSITION 20,3:PRINT SYNONYMS 
360 CLUES=O:REM INITIALIZE CLUE COUNT 
370 POSITION 2,18:REM READY FOR QUESTION 
S 
380 PRINT "[DEL LINE][DE L LINEJ[DEL LINE 
]eDEL LINEJ[DEL LINEJ[DEL LINEJ[DEL LINE 
J[DEL LINEJ";:REM DELETE LINES FROM 80TT 
OM OF SCREEN 
390 PRINT "WHAT DO YOU THINK THE WORD IS 

qOO GOSUE: 15000:REH INPUT ROUTINE 
ql0 IF XX$=WORD$ THEN 750 
Q20 PRINT "YOU DID NOT IDENTIFY THE WORD 
I " • . t 

Q30 PAUSE=100SGOSU8 14020:REM PAUSE 
4QO CLUF=CLUE+1 
Q50 ON CLUE GOSUS Q70,530,600,680 
Q60 GOTO 370 
470 POSITION 21,5 
480 PRINT "C.J[LEFT]"; 
Q90 GOSUS 1QOOO:REH PAUSE 
500 PRINT "[BELL]"; 
510 PRINT SYLA8LE$ 
5~?' 0 RETURN 
530 POSITION 21,11 
5QO PRINT "[.J[LEFTJ"; 
550 COSU8 lQOOO:REM PAUSE 
560 PRINT "[BELLJ";:REM BEEP 
570 IF ACCENT$="NONE" THEN ACCENT$="ONLY 

ONE SYI ... ABLE" 
580 PRINT ACCENTS 
590 RETURN 
600 POSITION 21,7 
610 PRINT "[.J[LEFT]"; 
620 GOSUS lQOOO:REM PAUSE 
630 PRINT "[8ELLJ";:REM BEEP 



610 PRINT VOWELS 
650 POSITION 21,9 
660 PRINT CONSONANTS 
670 RETURN 
680 CL.UE=3 

COLOR PREFERENCE 27 3 

690 PRINT "NO MORE CLUES, BUT WATCH CLOS 
EL.Y AND' 
700 PRINT "YOU WILL GET A PEEK OF THE WO 
RD" 
710 PRINT I ";WORDS;"[UPJ' 
720 GOSUe 11000:REM PAUSE 
730 PRINT "[DEL LINEJ"; 
710 RETURN 
750 PRINT "YES! THAT IS CORRECT" 
760 CASE=CASE+l 
770 PRINT "YOU HAVE NOW SOLVED ";CASE;" 
CASE";:IF CASE >l THEN PRINT 'S"; 
780 PFUNT 
790 PRINT "WOULD YOU LIKE ANOTHER CASE?" 

800 GOSUe 15100:REM GET ROUTINE 
810 IF XX$="N" THEN END 
820 IF XX$=·Y" THEN 200 
830 GOTO 800 
810 REM DATA TO CHANGE 1 TO ONE OR FIRST 

ETC ••• 
900 DATA NONE,NONE 
901 DATA ONE,FIRST 
902 DATA TWO,SECOND 
903 DATA THREE,THIRD 
90Q DATA FOUR,FOURTH 
905 DATA FIVE,FIFTH 
906 DATA SIX,SIXTH 
907 DATA SEVEN,SEVENTH 
908 DATA EIGHT,EIGHTH 
909 DATA NTNE,NINTH 
910 DATA TEN,TENTH 
999 END 
1000 REM PART / WORD / SYNONYM / MEANING 

/ SYLA8LES / ACCENTED SYLA8LE / VOWELS 
1001 REM IF ONLY ONE SYLABLE - SET ACCEN 
TED SYLABLE TO 0 
1010 DATA ADJECTIVE,CENTRAL,MIDDLE,NEAR 
THE CENTER,2,1,2 
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1020 DATA VERB,FOR D, PASS THROUGH~CROSS W 
ATER BY WADING , l,O,l 
1030 DATA NOUN,SCYTHE,BLAOE,LONG CURVED 
BLADE ON LONG HANDLE,1,0,2 
6000 PRINT I[CLEARJ";tREM CLEAR SCREEN 
6100 PRINT I [ (] J[ R ][ R J[ R J[ R J[ R J[ R J[ R J[ R J[ 
R J[ R J[ R J[ R ][ R J[ R J[ R J[ R J[ R J[ R ][ R ][ R ][ R J[ R 
][ R ][ R ][ R J[ R J[ R J[ R J[ R J[ R J[ R J[ R J[ R J[ R J[ R J 
[E JI 
6110 PRINT I , WANTEQ; 

, I 
6120 PRINT I , 

, I 
6130 PRINT I , ALIAS: 

, I 
6140 PRINT I , 

, I 
6150 PRINT I , SYLABLES: 

, I 
6160 PRINT " , 

, I 
6170 PRINT I , VOWELS: 

, I 

6180 PRINT I , 
, I 

6190 PRINT I , CONSONANTS: , " 
6200 PRINT " I , " 
6210 PRINT " 'ACCENTED SYLAE:LE: , " 
6220 PRINT "[AJ- ----------------------- -
----------[0]" 
6230 PRINT " I LAST ~{NOWN MEANIN 
G , " 
6240 PRINT " , , " 
6245 PRINT • I 

, " 
6250 PRINT "[UPJI";MEANING$ 
6255 PRINT • I 

I • 
6260 PRINT "[Z][R][F\J[RJ[RJ[RJ[RJ[RJ[F~][ 

R J[ F~ J[ R J[ R J[ R ][ R][ R ][ R ][ R J[ F\ ][ R J[ R ][ R J[ R 
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J[ R J[ R J[ R J[ R J[ F\' J[ R J[ R J[ R J[ R J[ R J[ R ][ R J[ R ] 
[C J. 
6999 RETUF\:N 
14000 REM ~ PAUSE SUBROUTINE 
14001 REM PAUSE IS DEFAULT AT 999 
14002 REM TO SET YOUR OWN PAUSE 
14003 REM SIMPLY DO THIS ON THE CALL 
14C04 REM 
14005 REM PAUSE=300 t GOSUB 14020 
14006 REM 
t 4 0 07 REM NOT EGO Sl.JE: AT 1 4 0 2 0 IF YOU 
11008 REM SET YOUR OWN PAUSE LENGTH 
14009 REM 
14010 PAUSE=999 
14020 FOR LOOP=l TO PAUSE 
14030 NEXT LOOP 
14099 RETURN 
15000 REM. INPUT SUBROUTINE 
15001 REM XXI IS STRING TO BE INPUT 
15002 REM XX IS THE NUMERIC VALUE OF THE 

INPUT 
15003 REM MUST DIM XX'(N) N IS THE L 
IMIT YOU WISH ON THE INPUT STRING LENGTH 
15004 REM 
15010 PRINT ·[BELL]·; 
15020 POKE 764,255tREM CLEAR BUFFER 
15030 TRAP 15030tREM TRAP ERROR ON INPUT 
15040 INPUT XX$:~EM INPUT STRING 
15050 TRAP 15090tREM TRAP IF NO NUMERIC 
AVAILABLE IN STRING 
15060 XX=VAL(XX$):REM NUMERIC 
15090 TRAP 34567:REM SPRING TRAP 
15099 RETUF:N 
15100 REM. GET SUBROUTINE 
15101 REM XX. IS THE CHARACTER INPUT 
15102 REM XX IS THE NUMERIC EQUIVALENT 0 
F INPUT CHARACTER 
15103 REM USES FILE t4 
15104 REM 
15110 PRINT ·[BELLJ u

; 

15120 POKE 764,255:REM CLEAR BUFFER 
15130 TRAP 15130:REM TRAP ERROR ON GET 
15139 CLOSE t4:REM MAKE SURE FILE IS CLO 
SED BEFORE OPENING IT 
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15110 OPEN t1,1,0,·K:·:REM OPEN KEYBOARD 
FOR A GET 

15150 GET t1,XX:REM GET ASCII VALUE OF K 
EY HIT 
15155 CLOSE t1:REM CLOSE KEYBOARD FILE 
15160 XX$=CHR$(XX):REM CONVERT TO STRING 

CHARACTER OF KEY HIT 
15165 REM PRINT XXS; 
15170 TRAP 15190:REM SET TRAP BEFORE NUM 
ERIC CONVERSION 
15175 XX=O:REM INITIALIZE TO ZERO INCASE 

NOT NUMERIC 
15180 XX=VAL(XX$):REM SET xx AS THE DIGI 
T HIT - 0 IF NONE 
15190 TRAP 34567:REM SPRING TRAP 
15199 RETURN 
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SOME USEFUL SUBROUTINES FOR 
WORD AND GUESSING GAMES 

Here are two programs that demonstrate elementary operations on 
str ings of letters which are basic to most word games. The first pmgram 
shows how to choose a random letter of the alphabet and print it (A$ is a 
string variab le which is set = the letters of the alph abet, in ordel-; a random 
number betwee n 1 and 26 is chosen (line 30), and the chal-acter rep
resented by this number (A$(Y,Y)) is printed. (See ex planation on pre
ced ing page .) 

The second program shows how to choose a group of letters from 
within a string: Line 30 chooses on ly one lette l-, beginn ing (and end in g) 
with the th ird character in th e string (in this case, the letter "C"); line 40 
prints the whole string, from the 1 st to 10th chat"acters. 

5 REM GETTING RANDOM LETTER FROM LIST 
10 DIM A$(26) 
20 A$="ABCDEFGHIJ KLMNOPQRSTUVWXYZ" 
30 LET Y=INT(RND(l )*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$(l 0) 
20 A$="ABCDEFGH IJ " 
30 PRINT A$(3,3) 
40 PRINT A$(l,lO) 

Big Letters 

Here's a subroutine that lets you display big lettel's on the scree n as 
you ty pe them. It is especiall y good for young childl-en. 
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10 REM * «< 8IGLETS »> 
20 REM * (C) 1980 b~ Len Lindsa~ 
30 REM * This routine shows how ~ou 
10 REM * can Get ~our ATARI to displa~ 
50 REM * biG letters on the screen 
60 REM * as ~ou t~pe them. Especiall~ 

70 REM * Good for ver~ ~ounG children 
80 TRAP 160 
90 REM * For different size of 
100 REM * letters use GRAPHICS 1+16 
110 GRAPHICS 2+16 
120 OPEN tly1,0,"K" 
1 3 0 GET t:1., ~(E Y 
110 PRINT t6;CHR$(KEY); 
150 GOTO 130 
160 TRAP 160:GOTO :1.30 
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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 
ATARI400j800 BASIC Reference Manual. 

220 
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Graphics 

DO 
[J 

227 



222 GRAPHICS 

ATAR I BASIC a ll ows you to use three different text modes (numbered 
0-2) and anyone of six different graphics modes (m odes 3-8) for the 
ATAR I 400 or 800 Home Computer. Each graphics mode, in effect, turn s 
your TV screen in to a grap h paper on wh ich you can draw. You'l l notice 
there is also a sma ll text win dow at th e bottom of the screen which can be 
used to print instructions or input var iab les. Here is a summary of the text 
and graphics modes of the ATAR I 400 and ATAR I 800 Home Computers. 

SCREEN FORMA T 
VERT. VEin. 

GR. MODE HOR IZ. (ROWS) (ROWS) 

MODE TYPE (CO L UMNS) SP LIT FULL 

SCREEN SCREEN 

0 TEXT 40 24 
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 I we in trod uced graphics commands such as PLOT and DRAW
TO and ill ustrated 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 
yo ur ATAR I 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 pr-ogram and try it with other 
graph ics modes, as we ll: 

5 REM PICK A POINT AN D 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 pictu res using thi s si mpl e 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 yo u 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 LEAR NING GAME 
20 GRAPHICS 3:COLOR 1 
30 LET X=INT(RND(l )*39) 
40 LET Y=INT(RND(l )*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 THE N PRI NT "CORR ECT ":GOTO 100 
90 PRINT "TAKE ANOTHER GUESS":GOTO 50 
100 FOR WAIT=l TO 200:NEXT WAIT:GOTO 20 

Rem ember when try ing th is that the GRAPH ICS 3 screen is arr anged 
as shown here: 
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x -----------------------------------------------------
Y (0,0) __ (colu mns 0 to 39) (39, 0) 

• 

L ) 

rows 
20·23 

(39·19) 

T ex t Window 

Here's another program to help you fam iliari ze yourse lf with th e 
graphics gr id. The computer gives you the X and Y coordinates, and you 
have to guess where the poin t is. After a pause the computer pl ots the 
point so that you can correct yourse lf. 

5 REM GUESS WHERE THE POINT IS 
10 GRAPHICS 3:COLOR 1 
20 LET X=INT(RND(l )*39) 
30 LET Y=INT(RND(1) * 19) 
40 PRINT "G UESS WHERE THIS POINT IS" 
50 PRINT X;",";Y 
60 PRINT "POINT TO WHERE YOU THINK IT IS" 
70 FOR M=l TO 3500:NEXT M 
80 PLOT X,Y 
90 FOR N=l TO 2500:NEXT N 
100 PRINT " [CLEAR]" 
11 0 GOTO 20 
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Here's a more sophisticated program for the same game. In this 
vers ion, when you think you know where the point wi ll be plotted, pl·ess 
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 ASOPHISTICATEDWAYTO, PROGRAM PLOT- .6 
TING GUESSING GAMES 

2 REM OPEN-GET L EARNING, TOO 
5 OPEN #1,4,0, "K:" 
1 0 GRAPH ICS 3 
15COLOR1 
20 X=INT(RND(l )*39) 
25 Y=I NT(RND(1)*19) 
277X;",";Y 
30 7 "GUESS WHERE IT WILL BE" 
40 GET # l,Q 
50 PLOT X,Y 
60 GET #l,Z 
70? "[CLEAR]" 
80 GOTO 20 

? is another form of the PRINT command in ATARI BAS IC. 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 AT ARI Home Com
puter is to write games that help you practice learning new concepts about 
programm ing. 

This game, wr itten by Len Lindsay, is a great way to practice learn ing 
the coordinate system used in the different ATAR I 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 OPT ION key. (The progt-am also al lows you to redo a 
guess, if you so desi re .) 

This program helps children (and adu lts) to lea rn to estimate a correct 
answer, based on a minimal number of clues. This skil l is essentia l to 
successfu l problem so lvin g, especia ll y when orders of magnitude ("how 
close") are more important th an 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 fo r different scores, such as: 

1-2 guesses 

3-4 guesses 

5-6 guesses 

etc. 

Super Estima tor 

Surveyor 

Novice 

10 REM * «< GUESS THE CENTER »> 
20 REM * (C) 1980 Len Lindsaw 
30 REM * Idea from 
40 REM * CALCULATOR/COMPUTERS 
50 DIM XX~(3) 
60 GRAPHICS 3 
70 REM FOLLOWING WILL BE USED AS COLOR R 
EGISTER NUMBERS 
90 LINE=l 
90 CENTER=3 
100 MAR~'=2 
110 OFF=O 
12 0 HINT=MAR~' 
130 COLUMN=INT(RND(1)*34)+3 
l~O ROW=INT(RND(1)*16)+2 



150 GOSUe 6~0:REM CORNERS 
160 COLOR LINE 
170 PLOT COLUMN-2,ROW-2 
180 DRAWTO COLUMN+2,ROW-2 
190 DRAWTO COLUMN+2,ROW+2 
200 DRAWTO COLUMN-2,ROW+2 
210 DRAWTO COLUMN-2,ROW-2 
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220 PRINT "[CLEAR][8ELLJCAN YOU GUESS WH 
ERE THE CENTER OF " 
230 PRINT "THE RECTANGLE IS?" 
240 PRINT "FIRST - WHAT COLUMN (3-36)-; 
250 GOSUB 680tREM INPUT ROUTINE 
260 COLUMNGUESS=INT(XX+0.05) 
270 IF COLUMNGUESS<3 OR COLUMNGUESS>36 T 
HEN 220 
2no COLOR HINT 
290 PLOT COLUMNGUESS , O 
300 PLOT COLUMNGUESS,19 
310 PRINT "[CLEARJ[BELLJNOW WHAT ROW IS 
THE CENTER INa 
320 PRINT "(2-17) OR HIT OPTION TO REDO 
COL.UMN " 
330 TRAP 310:POKE 76~ , 255 : REM SET TRAP A 
NO CLEAR BUFFER 
340 IF PEEK(53279)=3 THEN COLOR OFFIPLOT 

COLUMNGUESS,O:PLOT COLUMNGUESS,19:GOTO 
220 
350 IF PEEK(764)=2SS THEN 3~0 

360 GOSUB 710:REM INPUT ROUTINE 
370 ROWGUESS=INT(XX+O.OS) 
380 IF ROWGUESS <2 OR ROWGUESS >17 THEN 31 
o 
390 COLOR HINT 
400 PLOT O,ROWGUESS 
410 PLOT 39,ROWGUESS 
420 COLOR CENTER 
430 PLOT COLUMNGUESS,ROWGUESS 
4~0 IF COLUMNGUESS=COLUMN AND ROWGUESS=R 
OW THEN 520 
450 PRINT "CCLEAR][BELLJOOPS - LOOK AT W 
HERE YOUR GUESS WAS." 
460 PRINT "COLUMN ";COLUMNGUESS; " , ROW" 
;ROWGUESS;" MISSED THE CENTER " 
470 PRINT " HIT START TO TRY THE SAME ON 
E AGAIN" 
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480 PRINT "OR FOR A NEW RECTANGL.E HIT SE 
LEeT"; 
490 IF PEEK(53279)=6 THEN GOSUB 610:GOTO 

150 
500 IF PEEK(53279)=5 THEN casus 610:GOTO 

130 
510 COT a 490 
520 RIGHT=RIGHT+l 
530 PRINT "[CLEARJ[8ELLJYOU GOT IT - THA 
T MAKES ";RIGHT;" RIGHT" 
540 PRINT "HIT START TO TRY ANOTHER" 
550 PRINT "HIT OPTION TO TURN HINT MARKS 

" . t 

560 IF HINT=OFF THEN PRINT "ON" 
570 IF HINT=MARK THEN PRINT ·OFF" 
580 IF PEEK(53279)=6 THEN Gosue 610:GOTO 

l:30 
590 IF PEEK(53279)=3 THEN GOSUS 610:GOSU 
B 630:GOTO 130 
600 GOTO 580 
610 GRAPHICS 3 
620 RETURN 
630 HINT=MARK+OFF-HINT:REM SWITCH 
640 COL.OR HINT 
650 PLDT O,O:PLOT 0,19:PLOT 39,0:PLOT 39 
,19 
660 RETURN 
670 END 
680 REM INPUT SUBROUTINE WITH BEEP 
690 PRINT "[ BELL. J. ; 
700 POKE 764,255 
710 TRAP 710 
720 INPUT XX$ 
730 TRAP 750 
74 0 X X = V A I, .. ( X)( $ ) 

75 (1 TRAP 34~567 

760 RETU!;o,N 



ANIMATION 

Not on ly 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 ge nera ll y become "animate," In fact, most an imated 
cartoons these days are drawn using computer techniques simil ar to the 
ones we'l l show yo u. 

Here is a bas ic an imation program, It moves a dot across your screen, 
Try it before going on to more comp lex an imation. 

10 REM * «< ANIMATION 1 »> 
20 REM * Moving dot 
~~ 0 GRAPHICS 3 
40 COLOR 2 
50 FOR 1=0 TD 39 
60 GRAPHICS 3 
7 0 F' LOT I t 1 0 
80 GOSUE: 110 
90 NEXT I 
100 END 
110 FOR W=l TO 300:NEXT W:RETURN 

Note how this program works, The loop beginning at line 50 fil'st 
sets the grap hics mode, then plots a point, then goes to a pause subrout in e, 
and then befo l'e plotting another point it resets the grap hi cs mode, thus 
clearing the screen . 

By resetti ng the graphics mode each time, you erase the last point 
plotted, That is what creates the illu sion of a point moving ac ross the 
screen, If you eliminate line 60 as below, you get a line growing across 
Lh e screen, not a point moving: 

10 GRAP HICS 3:COLOR 2 
50 FOR 1=1 TO 39 
70PLOTI,10 
80 GOSUB WOO 
90 NEXT I 
100 END 
WOO FOR W=l TO 500:NEXT W:RETURN 

If you want to speed up the point or slow it down, a ll you have to do 
is modify the pause loop on line WOO. For examp le, 

1000 FOR W=l TO 10:NEXTW:RETURN 
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is fast, and 

1000 FOR W=l TO 5000:NE XT W:RETURN 

is lethargic. 
To make a face move across the screen, some simple modi ficat ions of 

the fir st program are all that need be done. Li ne 50 is modi fied to all ow 
the boundari es of the face to be properl y repeated in new pos itions. Li nes 
70-90 replace lin e 70 of th e previous program to include more than one 
dot to be pl otted (i. e., th e face). Now try thi s program and see what 
happens. 

10 REM * «< ANIMATION 2 »> 
20 REM * draws Moving face 
30 GRAPHICS 3 
"f0 COLOR 2 
50 FOR I ="f TO 35 
60 GRAPHICS 3 
70 PLOT I-2,8:PLOT 1+2,8 
EIO PLOT 1,10 
90 PLOT I-i,1Z:PLOT I,12:PLOT 1+1 t 12 
100 GOSUE: 130 
11 0 NEXT I 
120 END 
130 FOR ~=1 TO 300:NEXT ~:RETURN 

Here's a dressed-up program that in cludes a border for the fa ce: 

10 REM * «< ANIMATION 3 »> 
20 REM * face with border 
30 FOR I ="f TO 7"f 
"f0 GRAPHICS 5:COLOR 2 
50 GOSUE: 130 
60 PLOT 1-2,18:PLOT 1+2,18 
70 PLOT 1,20 
80 PLOT I - 1,22:PLOT I,22:PLOT 1+1,22 
9 0 GO SUE: 12 0 
100 NEXT I 
1:L 0 END 
120 FOR ~ = 1 TO 10:NEXT ~:RETURN 
1 3 0 REM ._J.~9_8_PJ;;.R __ 
1"f0 PLO T I - "f , 15:DRA~TO 1 +"f,15 



150 DRAWTO I+1,26:DRAWTO 1-1,26 
160 DRAWTO 1-1,15 
170 RETURN 

Here's a fancier animation that in vo lves a " co lli sion," using GRAPHICS 
5 mode: 

10 REM * «< ANIMATION 1 » > 
20 REM * face collides with square 
30 REM * Moving in opposite direction 
10 GRAPHICS 5 
50 COL.OR 2 
60 FOR 1:::1 TO 31 
70 GRAPHICS 5 
80 GOSU8 250:REM DRAW BORDER TO FACE 
90 PL.OT 1-2,18:PLOT 1+2,18 
100 PLOT 1,20 
110 PLOT I-i,22:PLOT I,22:PLOT 1+1,22 
120 GOSU8 300:REM DRAW THE SQUARE FROM T 
HE OTHER SIDE 
130 GOSU8 230:REM PAUSE 
110 NEXT I 
150 FOR J=1 TO 25 
160 SOUND 0,INTCRND(1)*256)tINTCRND(1)*8 
) *2 t1 0 
170 SET COLOR 1,INT(RND(1)*16),INTCRNDC1) 
*8)*2 
180 COLOR 3:PLOT 36,22:DRAWTO INT(RND(l) 
*80),INT(RND(1)*10) 
190 NEXT J 
200 GRAPHICS 5: PRINT "THE R.!;J::\.!:". END II 
210 END 
2 2 0 REM )I( .-f~ttJ:L§.!;_. 
230 FOR W=1 TO 10:NEXT W:RETURN 
21 0 REM )I( .s.~9.8.P..~B .. ....QE~ .. F A J;£~_. 
250 PL.OT 1-1,15:DRAWTO 1+1,15 
260 DRAWTO I+1,26:DRAWTO 1-1,26 
270 ORAWTO 1 - 1,15 
280 RETURN 
29 0 REM )I( .-!;: Q).L.t'19.Y.J.Ng_ . .1.~.E· T _ .. 
300 PLOT 70-I,18:DRAWTO 76 - 1,18 
310 DRAWTO 76-I,26:0RAWTO 70-1,26 
320 DRAWTO 70-1,18 
330 RETURN 
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Using these examples you can experiment with your own mlnl
cartoons. The BASIC vocabulary used so far has been introduced in Part I 
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. 



MOVING MESSAGES 

Th e fo ll ow ing programs show ways to di sp lay a mov ing message, us
ing yo ur ATARI Home Compu te r's G RAPHICS 1 or GRAPHICS 2 (large 
text) mode . 

The first one shows some sim ple animati on, accomplished by con-
linu ous di spl ay of th e message in pieces (see lin e 190) . 

10 REM * « < MESSAGE BILLBOARD »> 
20 REM * (e) LEN LINDSAY, 1980 
30 DIM MESSAGES(200) 
40 DIM SPS(200) 
50 GRAPHICS 2 
60 PRINT ·ENTER MESSAGE, PLEASE" 
70 INPUT MESSAGES 
80 SPS=· 
90 SPS(LEN(SPS)+l)=MESSAGE$ 
100 MESSAGES=SP$ 
110 MESSAGES(LENCMESSAGES)+l)=· • 
120 ML=LEN(MESSAGES) 
130 POKE 752,1 
140 PRINT ·[CLEARJ":REM CLEAR TEXT WINDO 
W 
150 SETCOLOR 2,0,0 
160 FOR P=l TO ML 
170 EL=P+19:IF EL> ML THEN EL=ML 
180 POSITION 0,5 
190 PRINT t6;MESSAGES(P,EL) 
200 FOR W=l TO 99:NEXT W 
210 NEXT P 
220 GO TO 160 

If you use GRAPHI CS 1 or GRA PHICS 2, you must fo ll ow the word 
PRINT with the symbols "#6 ;" (fo ll owed by a strin g 0 1· tex t containing 
your message). As we explained ea rl ier, " #6" is a name AT A R I BAS IC 
understand s which refe rs to disp layi ng large text on th e graphi cs screen in 
these two special modes . Here are two exampl es : 

4000 GRAPHICS 1 
5000 PRINT #6;$ MESS AGE 

or 
4000 GRAPHICS 2 
5000 PRINT #6 ; " MY MESSAGE" 

MOVI NG MESSAGES 233 
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(N ote th at in both of the above examples, there is a split screen; the 
top half is for th e large tex t di splay, and th e bottom "window" is fo r 
standard size tex t. PRINT # 6 onl y refers to th e to p half o f the screen.) 

Th e nex t program, written by Bill CalTis of Atari, is a very simple but 
entertai ning way to introdu ce your ATARI computer to a fr iend . It uses 
a combin ati on of some ni ce co lor and GRAPHI CS 7 effects and then 
flash es yo ur name (or yo ur fr iend' s name) in big letters. It also uses sound 
effects! 

10 REM * « < GOODNAME » > 
20 REM * 8~ 8ill Carri5~ ATARI INC 
30 PRINT "[CLEAR]" 
40 DIM A$(9) 
50 PRINT "ENTER NAME - UP TD 9 CHARACTEF, 
S ·" " . 
60 INPUT A$ 
70 GRAPHICS 7+16 
80 COLOR 1 
90 Z=2:Y =5:X=155 
100 PLOT X~Y 
110 X=X+2)1(Z 
120 SOUND 0~X~14~8 

130 ORA~HO X ~ Y 
140 Z=Z-(2*Z) 
150 Y=Y+Z 
160 ORAWTO X~Y 
170 IF Z>O THEN Z=Z+2 
180 Z=Z-3 
190 IF Y<70 THEN 110 
200 FOR 00=1 TO 100:S0UNO 3,00,6,10 
210 GRAPHICS 2+16:POSITIDN 3~8:PRINT +6; 
"HELLO, ";A$:NEXT OD 
220 FOR XYZ=l TO 20:NEXT XYZ 
230 GOTO 70 

Note lines 70 and 210 in Bill 's program. Lin e 70 reads: 

70 GRAPHI CS 7+16 

and line 210 begins 

210 GRAPHICS 2+1 6: 



By adding 16 to the GRAPHICS modes in this fashion, th e "sp lit 
screen" is eliminated, thus giving a ful l screen for displaying large text or 
graphics designs. For more infmmation on th e use of this technique, 
refer to yo ur A TAR1400/800 BASIC Reference Manual. 

MOVI NG MESSA GES 235 
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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 ATAR I Home Computer. We'll start with 
some sq uares: 

10 REM * «< SQURVES »> 
20 REM * (C) 1980 b~ Len Lindsa~ 
30 REM * curved design Made with lines 
.qo GRAPHICS 7+16 
50 FOR X=O TO 95 STEP 5 
60 COLOR 1 
70 PLOT O,X:DRAWTO 1.5*X,95 
80 COLOR 2 
90 DRAWTO 1.q3,95-X 
100 COLOR 3 
110 DRAWTO 1.q3-1.5*X,0 
120 COLOR 2 
130 DRAWTO O,X 
1.q0 NEXT X 
150 GOTO 150 

And now for circ les and spiders, which is a more complex use of 

circu lar forms: 

10 REM * «< CIRCLES »> 
20 REM * (C) 1980 b~ Len Lindsa~ 
30 TRAP 210 
.q0 GRAPHICS 7+16:LUM=12 
50 CENTERX=RND(1)*160 
60 CENTERY~RND(1)*96 
70 DISTANCE=RND(1)*25+25 
80 FOR SHAPEX=O TO DISTANCE 
90 LUM=18-LUM:SETCOLOR 2,5,LUM 
100 SHAPEY=SQR(DISTANCE*DISTANCE-SHAPEX* 
SHAPEX) 
110 FOR OIF=0.25 TO 0.75 STEP 0.25 
120 CDL.OR DIF*.q 
130 PL.OT CENTERX+SHAPEX*OIF,CENTERY+SHAP 
EY*OIF 
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110 PLOT CENTERX-SHAPEX*DIF.CENTERY+SHAP 
EY*DIF 
150 PLOT CENTERX+SHAPEX*DIF,CENTERY-SHAP 
EY*DIF 
160 PLOT CENTERX - SHAPEX*DIF.CENTERY-SHAP 
EY*DIF 
170 NEXT DIF 
180 NEXT SHAPE X 
190 GOTO 50 
200 END 
210 TRAP 210:GOTO 10+PEEK(186)+PEEK(187) 
lk256 

10 REM * « < SPIDERS » > 
20 REM * a variation on circles 
30 REM lk (C) 1980 b~ Len Lindsa~ 
10 TRAP 220 
50 GRAPHICS 7+16:LUM=12 
60 CENTERX=RND(1)*160 
70 CENTERY=RND(1)*96 
80 DISTANCE=RND(1)lk25+25 
90 FOR SHAPEX=O TO DISTANCE 
100 LUM=18-LUM:SETCOLOR 2.5.LUM 
110 SHAPEY=DISTANCE-SQR(DISTANCE*DISTANC 
E-SHAPEX*SHAPEX) 
120 FOR DIF=0.25 TO 0.75 STEP 0.25 
130 COLC)!, DIF*1 
110 PLOT CENTERX+SHAPEXlkDIF.CENTERY+SHAP 
EY*DIF 
150 PLOT CENTERX-SHAPEXlkDIF,CENTERY+SHAP 
EYlkDIF 
160 PLOT CENTERX+SHAPEX*DIF.CENTERY-SHAP 
EYlkDIF 
170 PLOT CENTERX-SHAPEXlkDIF.CENTERY-SHAP 
EYlkDIF 
180 NEXT DIF 
190 NEXT SHAPEX 
200 GOTO 60 
210 END 
220 TRAP 220:GOTO 10+PEEK(186)+PEEK(187) 
lk256 
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Now for some concentric scintillating diamonds of changing sizes and 
co lors: 

10 REM * «< DIAMONDS »> 
20 REM * (C) 1980 b~ Len Lindsa~ 
30 L..UM=12 
10 GRAPHICS 7+16 
50 TRAP 220:REM FOR OUT OF RANGE 
60 CENTERX=RND(1)*160 
70 CENTERY=RND(1)*96 
80 DISTANCE~RND(1)*25+25 

90 FOR SHAPEX=O TO DISTANCE 
100 LUM=18-LUM:SETCOLOR 2,5,LUM 
110 SHAPEY=DISTANCE-SHAPEX 
120 FOR DlF=0.25 TO 0.75 STEP 0.25 
130 COLOR DIF*4 
140 PLOT CENTERX+SHAPEX*DlF,CENTERY+SHAP 
EY*Dlr 
150 PLOT CENTERX-SHAPEX*DIF,CENTERY+SHAP 
EY*DlF 
160 PLOT CENTERX+SHAPEX~DlF,CENTERY-SHAP 
EY*DIF 
170 PLOT CENTERX-SHAPEX*DlF,CENTERY-SHAP 
EY*DlF 
180 NEXT DlF 
190 NEXT SHAPEX 
200 GOTO 60 
210 END 
220 TRAP 220:GOTO 10+PEEK(186)+PEEK(187) 
*256 

In thi s program you' ll be seeing in trip li cate. Don't worry, it's not 
your eyes. 

10 REM * «< LINES »> 
20 REM * b~ Len Lindsa~ 
30 DIM X(3),Y(3) 
40 GRAPHICS 7+16 
:iO FOR R=O TO 3 
60 XCR)=lNT(RND(1)*160) 
70 Y(R)=lNT(RND(1)*96) 
80 NEXT R 
90 FOR R=O TO 3 
100 X=INT(RND(1)*160):Y=INT(RND(1)*96) 
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110 COL.OI~ R 
120 SETCOLOR 2 t RND(1)*256 t 1:REH THIS 

COMMAND CHANGES THE LINE COLORS 
130 PLOT X(R)tY(R) 
110 DRA!,.nO XtY 
150 COLOR O:PLOT X(R)tY(R) 
160 NEXT R 
170 GOTO 90 

And for a littl e flash to the previous program, try this: 

5 REM LlNES2 (RANDOM LINES WITH CHANGING COLORS, 

GIVING FLASHING EFFECTS) 
6 REM BV LEN LlNDS AV 
10 DIM X(3),V(3) 
20 GRAPHICS 7+16 
100 FOR R=OTO 3 
110 X(R)= INT(RND(l )* 160) 
120 V(R)=INT(RND(l )*96) 

130 NEXT R 
200 FOR R=O TO 3 
210 X=INT(RND(l )*160) :V=I NT(RND(l )* 96) 

220 COLOR R 
225 SETCOLOR 2,RND(1)*256,4:REM THIS COMMAND 

CHANGES THE LINE COLORS 
230 PLOT X(R),V(R) 
240 DRAWTO X,V 
245 COLOR O:PLOT X(R),V(R) 

250 NEXT R 
300 GOTO 200 

Finally, here is one mOI'e graph ic design which yo u may enjoy, 

10 REM * «< SPHERES »> 
20 REM * (C) 1980 b~ Len Lindsa~ 
30 TRAP 210 
10 GRAPHICS 7+16:LUM=12 
50 CENTERX=RND(1)*160 
60 CENTERY=RND(1)*96 
70 DISTANCE=RND(1)*25+25 
80 FOR SHAPEX=O TO DISTANCE 
90 LUM=18-LUM:SETCOLOR 2 t 5 t LUM 
100 SHAPEY=SQR(DISTANCE*DISTANCE-SHAPEX* 
SHAPEX) 
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110 FOR DIF~0.25 TO 0.75 STEP 0.25 
120 COL.OR DIF:t::4 
130 PL.OT CENTERX+SHAPEX,CENTERY+SHAPEY:t::D 
IF 
140 PL.OT CENTERX - SHAPEX,CENTERY+SHAPEY:t::D 
IF 
150 PL.OT CENTERX+SHAPEX,CENTERY-SHAPEY*D 
IF 
160 PL.OT CENTERX-SHAPEX,CENTERY-SHAPEY*D 
IF 
170 NEXT DIF 
180 NEXT SHAPEX 
190 GOTD 50 
200 END 
210 TRAP 210:GOTD 10+PEEK(186)+PEEK(187) 
)1(256 
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STRAIGHT LINES OR THERE'S MORE IN 
MATHEMATICS THAN MEETS THE EYES 

The next program is a popu lar graphics demonstration program at 
ATARI. Written by programmers at ATARI shortly after the ATAR I 
Home Computers were first introduced, this program shows what you can 
do using on ly straight lines! Who says mathematics has to be dul l? Look 
especially carefully at the last segment, where color and motion tricks fool 
the eye! (Note: This progl·am req uires an ATARI 400 or ATARI 800 
Hom e Computer with a minimum of 16K of RAM.) 

10 REM * «< PRETTY»> 
20 REM * Graphics deMonstrations 
30 REM * b~ ATARI Software Engineers 
40 GOSUE: 1000 
50 C=O:Q=l:SETCOLOR l t 5,5 
60 DEG 
70 XI==BO:YI=50 
80 GRAPHICS 7+16 
90 PLOT XI,YI 
100 FOR 1=1 TO 1000 STEP 5 
11 0 (~=:Q+1 

120 IF Q>3.5 THEN Q=l 
1:30 COLOR (~ 

140 R=I/10 
150 T::I 
160 X=f<*COS(T) 
170 Y=R*SIN(T) 
180 IF Y+YI<O THEN 240 
190 PLOT X+XI,Y+YI 
200 X=(I+C)/16*COS(I+C+90) 
210 Y=(I+C)/16*SINCI+C+90) 
220 DRAWTO X+XI,Y+YI 
230 NEXT I 
240 SET COLOR 2,8,2 
250 SETCOLOR 1,8,5 
260 SETCOLOR 0,8,8 
270 GOSUE: 370 
280 SETCOLOR 0,8,2 

PRETTY, copyr ight © 1981 , Atari, In c. This program is one of several in a collection 
from the Graphics/Sound Demonstration disk (APX·20028), ava il ab le 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 d isk.) This program is 
reprinted here with permission of Atari, Inc. 
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290 SET COLOR 2,8,5 
300 SETCOLOR 1,8,8 
310 GOSUE: 370 
320 SET COLOR 1,8,2 
330 SET COLOR 0,8,5 
3~0 SETCOLOR 2,8,8 
350 GOSUE: 370 
360 GOTD 2~0 

370 FOR K=l TO 13:NEXT K 
380 RETURN 
1 0 0 0 REM ... _ .. ___ ._ .. ~_bc .~J?_Q.[t1Jt_._. _ . 
1010 DEG - --
1020 GRAPHICS 8+16 
1030 COLOR 1 
10~0 SETCOLOR 2,0,0 
1050 FOR 1=1 TO 360 STEP 5 
1060 X=319*I/360 
1070 Y=80+80*SIN(I) 
1080 IF 1 ) 270 THEN 1100 
:L090 · PL.OT 0,0 
1100 DRAWTD X,Y 
:L110 IF 1 ( 90 THEN :L130 
1120 DRAWTO 319,159 
1:L:lO NEXT I 
11~0 GOSUE: 6000 
2 0 0 0 F~ E M ___ ._ .. ___ J?_~~U)J!.tL __ ._ ... _. __ ... __ . ____ . __ 
2010 DEG 
2020 A=INT(1.9*160) 
2030 GRAPHICS 8+16 
2010 SET COLOR 2,0,0 
2050 FOR 1=0 TO 160 STEP 5 
;~060 B=INT(I / 2) 
2070 COL.DI:;': 1 
2080 PL.OT 0,8 
2090 ORAWTO 1,160 
2100 PLOT A,E: 
2110 DRAW TO A-I,160 
2120 PLOT 0,160-8 
213 0 DRA~·JTO I, 0 
21~0 PLOT A,160-8 
2150 DRAWTD A- I,D 
2160 NEXT I 
2170 GOSLJE: 6000 
3 0 0 0 REM .. ___ . ___ .. _8_e._~_Q_Q}Lf!.9X!;.~.L _______ _ 
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3010 GRAPHICS 7+16 
3020 FOR 1=1 TO 32 
3030 X1=INT(RND(0)*160) 
3040 Y1=INT(RND(O)*96) 
3050 X2=INT(RND(O)*160) 
3060 Y2=INT(RND(O)*96) 
3070 IF X1=X2 OR Y1=Y2 THEN 3030 
3080 COLOR INt(RND(O)*3+1) 
3090 PL.OT X1 t Y1 
3100 ORAWTO Xl t Y2 
3110 DRAWTD X2,Y2 
3120 DRAWTO X2,Y1 
3130 DRAWTO X1,Y1 
3140 NEXT I 
3150 GOSUE: 6000 
40 0 0 f, E M o. __ ~Qb~b:..0EJ;o;.IN._G.._!~_~_I;J}_o __ _ 
4010 TRAP 4170:J=0 
4020 GRAPHICS 7+16 
4030 X1=INT(RND(0)*80) 
4040 Y1~INT(RND(0)*48) 
4050 X2=Xl+INT(RNDCO)*80) 
4060 Y2=Y1+INTCRNDCO)*48) 
4070 IF X1=X2 OR Yl=Y2 THEN 3030 
4080 COL.OR INTCRNDCO)*3+1) 
4090 PLOT X1 t Yl 
4100 DRAWTD Xl t Y2 
4110 DRAW TO X2,Y2 
4120 DRAWTO X2,Yl 
4130 DRAWTD X1,Y1 
4140 X1=X1+2:Yl=Y1+2 
4150 X2=X2-1:Y2=Y2-1 
4160 GOTD 4080 
4170 J=J+l:TRAP 4170 
41BO GDSLJE: 6000 
4190 IF J<4 THEN 4020 
'+200 TRAP 40000 
~j 0 0 0 REM ________ J:I.!;Ug[_o. 
5010 MX=320:MY=192:MDDE=8 
5020 MX=MX-l:MY=MY - l 
5030 GRAPHICS MODE+16 
5040 IF MODE=8 THEN SETCOL.OR 2,0,0 
5050 FOR Y=MY TO 0 STEP -1 
5060 IF PEEK(764) <>255 THEN RETURN 
5070 Q=Y:GOSUB 5300 
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5080 PL.OT O,Y 
5090 DRAWTO MX/2,MY 
~H 0 0 NEXT Y 
5110 FOR x=o TO MX 
5120 IF PEEK(761)<>255 THEN RETURN 
5130 Q=X:GOSUB 5300 
5110 PL.OT X,O 
5150 DRAWTO MX/2,MY 
5160 NEXT X 
5170 FOR y=o TO MY 
5180 IF PEEK(764)<>255 THEN RETURN 
5190 Q=Y:GOSUB 5300 
5200 PL.OT MX,Y 
5210 DRAWTO MX/2+1 t MY 
5220 NEXT Y 
5230 F~ETURN 

5210 FOR X=MX TO 0 STEP -1 
5250 Q=X:GOSU8 5300 
5260 PL.OT X,MY 
5270 ORAWTO MX/Z,MY/2 
~:j28 0 NEXT X 
5290 RETURN 
5300 IF Q=125 THEN Q=13 
5310 IF Q=155 THEN Q=11 
5320 CDL.OR Q 
5330 RETURN 
5310 END 
6000 FOR K=l TO 500 
6010 NEXT K:RETURN 

.6 Th is program is reprod uced b y permission of the Home Computer Di vision , 
Ata ri , Inc. 
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HIGH RESOLUTION DRAWING 

The next program is an example of the excellent graphics capabilities 
of your AT ARI 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 * «< ATARI 100 DRAWING »> 
20 REM * b~ Tand~ Trower (ATARI) 
30 DIM Y$(l) 
10 PRINT "[CL.EARJWOUL.D YOU BELIEVE THAT 
THE ATARI ": PRINT "COMF'UTEr~ CAN DRAW ITS 

OWN": '? "ATAI;:I 100 PORTRAIT'" .. _-.. - .. __ ..... _---_ ... - , 
50 INPUT Y$ 
60 IF Y$:::"N" THEN PRINT : PRINT "WELL, YO 
LJ'RE IN FOR A SURPRISE ••• " 
70 IF Y$<>"N" THEN PRINT :PRINT "WATCH A 
N AF\TISTIC GENIUS AT WOR~( ••• " 
80 FOR WAIT=l TO 1100:NEXT WAIT 
90 DIM A$(10) 
100 GF~APHICS 8 
110 SETCOL.OR 1,12,1 
120 pm<l::: 752, 1 
130 SETCOL.OR 2,O,14:SETCOL.OR 1,0,2 
110 DL=PEEK(560)+PEEK(561)*256 
150 D1=PEEK(DL+1)+PEEK(DL.+5)*256 
160 F'X=16:PY=13 
170 A$:::"ATAR 100" 
180 FOR U=l TO L.EN(A$):D2=57311+«ASC(A$ 
(U,U»-32)*8):D3=D1+F'Y*10+PX+U-1:FOR Z=O 

TO 7:POKE D3+Z*10,PEEK(D2+Z) 
190 NEXT Z:NEXT U 
200 COL.OR 3:PL.OT 162,11:DRAWTO 162,19:PL 
OT 163,11:DRAWTO 163,49 
210 COL.OR 1 
220 FOR 1=1 TO 7:PLOT 117,12+I:DRAWTO 12 
5,12+ItNEXT I 
230 COLOR 2:PLOT 118,18:0RAWTO 121,15:DR 
AWTC) 121,18 
210 PL.OT 121,11:DRAWTO 121,48 
250 COL.OR ltPLOT 112,10:DRAWTO 195,10tOR 
AWTO 195,53:0RAWTO 112,53:0RAWTO 112,10 
260 REM L.ARGE BOX 
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270 PLOT 86,17:DRAWTO 112,17:PLOT 200,17 
:DRAWTO 226,17 
280 DRAWTO 250,76:DRAWTO 62,76:0RAWTO 86 
,17 
290 PLOT 79,38:DRAWTO 108,38:PLOT 201,38 
:DRAWTO 233,38 
300 PLOT 86,17:DRAWTO 79,38:DRAWTO 62,76 
310 PLOT 226,17:DRAWTO 233,38:DRAWTO 250 
,76 
320 PLOT 110,27:DRAWTO 201,27 
330 DRAWTO 201,39:DRAWTO 201,68 
310 DRAWTO 171,68:DRAWTO 171,62:DRAWTO 1 
39,62:DRAWTO 139,68 
350 DRAWTO 107,68:0RAWTO 107,39:DRAWTO 1 
10,27 
360 PLOT 139 t 68:DRAWTO 139,72:DRAWTO 171 
,72:DRAWTO 171,68 
370 Y=63:rOR 1=0 TO 9 STEP 2:PLOT 140,y+ 
1:ORAWTO 170,Y+1INEXT I 
380 X=112:rOR 1=1 TO 90 STEP 3:PLOT X+1, 
17:0RAWTO X+1,23:NEXT I 
390 PLOT 81,27:0RAWTO 56,27 
100 DRAWTO 28,122 
110 DRAWTO 11,122:DRAWTO 16,125:DRAWTO 2 
66,125:DRAWTO 268,122 
120 DRAWTO 281,122 
130 DRAWTO 256,27:DRAWTO 231,27 
110 PLOT 28,122:DRAWTO 27,129 
150 DRAWTO 82,129:DRAWTO 89,142:DRAWTO 2 
21,112:DRAWTO 228,129 
160 DRAWTO 285,129:0RAWTO 281,122 
170 PLOT 27,129:DRAWTO 28,135 
180 DRAWTO 82,135:DRAWTO 87,141:DRAWTO 2 
23,144:DRAWTO 228,135 
190 DRAWTO 283,13S:DRAWTO 281,130 
500 PLOT 85,132:DRAWTO 225,132 
510 PLOT 53,80:DRAWTO 259,80 
520 DRAWTO 268,122 
530 PLOT 53,80:DRAWTO 11,122 
510 PLOT 236,83:DRAWTO 211,122 
550 PLOT 57,83:DRAWTO 236,83 
560 PLOT 56,83:POSIT10N 17,122:POKE 765, 
UXID iEl,.6,O,0,"S:" 
570 PLOT 53,135:DRAWTO 57,142 
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580 DRAWTO 85,1~2 
590 PLOT 259,135:0RAWTO 255,1~2:0RAWTO 2 
24,1~2 

600 POKE 765,1:PLOT 8~,132:POSITION 88,1 
41.:XIO 18,:l:6,0,0,"S:" 
610 f,EM SELECT/OPTION ETC. 
620 PLOT 2~0,83:0RAWTO 248, 1;~2 
630 PLOT 239,82:PL.OT 2~7 , 1 ~'~3 

640 PL.OT 2~~,83:0RAWTO 252,122 
650 PLOT 256,83:0RAWTO 26~,122 
660 PLOT 2~5,83:0RAWT() 256,83 
670 PL.OT 2~6,89:0RAWT() 257,89 
680 PL.OT 246,91:0RAWTO 258,91 
690 PLOT 247,92:0RAWTO 258,92 
700 PLOT 2~8,97:0RAWTO 259,97 
710 PL.OT 250,107:0RAWTO 261,107 
720 PL.OT 250,108:0RAWTO 261,108 
730 PLOT 251,11~:ORAWTO 263,11.4 
740 PL.OT 252,ll6:0RAWTO 263,ll6 
750 PUlT 252,ll7:0RAWTO 263,ll.7 
760 PL.OT 253,122:0RAWTO 26~, 122 
770 PLOT 252,100:0RAWTD 255,100 
780 PLOT 251,101:0RAWTO 256,101 
790 PL.OT 251,102:DRAWTO 257,102 
800 PUlT 252,103:0RAWTO 256,103 
Ell0 COL.OR ~ 

820 PLOT 253,101:DRAWTO 254,101 
830 X=59:V=86:NK=15:L.=6:GOSUB 1040 
8~0 NC=9 
850 X=71:V=86:NK=13:L=1:GOSUB 1070 
860 X=75:V=93:NK=lZ:L=6:GOSUB 10~0 
El70 X=183:V=93:NK=2:L=1:GOSU8 1070 
880 X=77:V=100:NK=13:L=6:GOSUB 10~0 
890 X=185:V=100:NK=~:L = 1:GOSUB 1070 
900 X=83:V=107:NK=11:L=6:GOSUB 10~0 
910 X=167:V=107:NK=3:L=1:GOSUB 1070 
920 X=89:V=11~:NK=1:L=106:GOSU8 10~0 
930 X=57:V=93:NK=1 : L=10:GOSU8 10~0 
940 NC=13:X=57:V=93:NK=1:L=1:GOSUB 1070 
950 X=221:V=93:NK=1:L=12:GOSUB 10~0 
960 X=59:V=100:NK=1:L=10:GOSU8 10~0 
970 X=59:L=1:FL=1:GOSU8 1070 
980 X=59:V=107:NK=1:L=16:GOSUB 10~O 
990 X=59:L=1:NC=19:GOSUB 1070 
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1000 X=217:Y=107:NK=1:L=10:GOSU8 1010:X= 
217:L=1:NC=13:GOSU8 1070 
1010 ?" [l1][R][R](R](R](R](R](R](R][R 
][R](R](R](R](R](R](R](R](R](R](R](R](R] 
[ R ] [ R J [ R ] [ R ] [ R ] ( R ] ( E :I " :?" I _AT.A.KLl:~&_ 

f\~H.tN€lJ.::-J;.~~ttlJ:~!J~I!:B§__ I I I 

1020?" (ZJ(RJ(RJ(RJ[R][RJ[H][F~J[RJ[R 

][RJ[RJ[RJ[RJ[RJ[RJ[RJ[RJ[RJCR][R][R][RJ 
[R J [: R J [R J (R J [R J [R J [C ] "; 
10:30 GOTD 1030 
1010 FOR I=l TO NK:PLOT X,Y:ORAWTO X+L,Y 
:ORAWTD X+l+l,Y+l:0RAWTO X+l+l,Y+1:0RAWT 
o X+L,Y+5:0RAWTO X,Y+5 
1050 DRAWTO X-l,Y+1:DRAWTO X-l,Y+l:0RAWT 
o X,Y:X=X+12:NEXT I 
1060 RETURN 
1070 FOR 1=1 TO NK 
1080 FOR K=l TO NC:COLOR K:PLOT X,Y+l:0R 
AWTO X+l,Y+l:PLOT X,Y+2:0RAWTO X+L,Y+2:1 
F FL.=l THEN 1100 
1090 GOTO lil0 
1100 PLOT X,Y+3:0RAWTO X+l,Y+3:PLOT X,Y+ 
.if: DRAWHI X+L, Y+1 
1110 X=X+l:NEXT K:X=X+3:NEXT 1:COLOR 1: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 th e special GRAPHICS modes on your 
ATARI Home Computer. Both of th ese programs usc GRAPHICS 0, wh ich 
is the standard text mode you use to write ATARI BASIC programs. 

The first program shows how yo u can get interesting wave effects 
using the letters of a word . Try using yo ur name or a word th at may evoke 
motion or rh ythm . Experiment and expand your imagination! 

10 REM * «< SINEWAVE SCREEN »> 
20 REM * eC) 1980 LEN LINDSAY 
30 DIM XX$(10) 
40 POKE 752 t l 
50 PRINT "[CLEARJTYF'E IN A WORD - UP TO 
10 CHARACTERS" 
60 GOSUE: 180 
70 L=6 
80 FOR z=o TO 99 STEP 0.3 
90 X=20-LEN(XX$)/2+(13*SIN(Z» 
100 FOR LOOP=l TO X 
110 PRINT II "; 

120 NEXT LOOP 
130 PRINT XX$ 
140 L=L+0.1:IF L=19 THEN L~6 

150 SETCOLOR 1 t Ot L 
160 NEXT Z 
170 RUN 
180 PRINT "CBELLJCBELLJ"; 
190 POKE 764 t 255 
200 TRAP 200 
210 INPUT XX$ 
220 TRAP 240 
230 XX=VALeXX$) 
240 TRAP 34567 
250 RETURN 

The second program, written by Tand y Trower, uses special character 

graphics sy mbols (using [CTRLi with letters on the keyboard), sound 
effects (be sure to turn up the volume on yo ur TV speaker so you can hear 
this), and clever animation to create what mi ght be called a "dynamic 
dictionary definition," i.e., a defin ition that rea ll y does what it says ! Be 
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sure to copy this program carefu ll y, remembering that bracketed letters 
mean to hold down [CTRL] with the letter, and underlined letters require 
first press ing the ATARI symbol key, etc . .8 

10 REM * «< HELICOPTER »> 
20 REM * DeMo of aniMation & graphics 
30 REM * with basic (no GR. cOMMands) 
40 REM * b~ Tand~ Trower (1980) 
50 GRAPHICS O:SETCOLOR 2,9,lZ:SETCOLOR 1 
,O,O:SETCOLOR 4,0,6 
60 S=50 
70 DIM A$(ZO),8$(ZO),C$(ZO),D$(20),E$(20 
) 

80 POKE 752,1 :F'RINT "C CLEAR J" 
90 X=13:Y=19 
100 POSITION 2,2: PRINT "t!.~J:,._ICO£,TEB.: an a 
ircraft whose support":PRINT " in the ai 
r is derived frOM the" 
l:LO PRINT" reaction of a streaM of ai" 
driven":PRINT " downward b~ one or More 
lifting II 

120 PRINT " rotors turning about substan 
tiall~I":PRINT" vertical a:·:es." 
130 A$=" CRJCRJCRJCRJ[RJ[RJCSJCRJ[RJCRJC 
RJCRJ[RJ" 
140 8$:=" CFJCMJCMJ_[JJ[NJ[NJ[NJ[NJCFJ 
" 
150 C$=" [V J [C J _.J IJ C M J [M J [M J [M J £: G J " 
160 D$==" CBJ[MJ[MJCMJI" 
1 7 0 E $ := " C M ] [ M ] [ M J [ M J C M J [ M ] " 
180 POSITION X,Y:PRINT A$:POSITION X,Y+l 
:PRINT B$:POSITION X,Y+2:PRINT C$:POSITI 
ON X,Y+3:PRINT D$ 
190 POSITION X,Y+4:PRINT E$; 
200 FOR T~O TO 1000:NEXT T 
210 FOR T=O TO 300:NEXT T 
220 R=20:S=240:M=1 
23 0 FOR I::: 0 TO Fn GO S LJ E: 4 1 0 : A $::: " 
] ":POSITION X,Y:? A$ 
210 FOR D=O TO S-(I*12):NEXT D 
250 SOUND l,220,6,M 

[S 

260 A$=" [Fn[RJCF\J[RJ[RJ[RJ+[RJ[RJ[RJ[f~J 

C R] [R J" : POSITIC1N X t Y:? A$: GClSLJE: 410: M:=M+ 
O.:L:NEXT I 



270 R=70:COSU8 350 
280 R:::;O 
290 FOR K:::;O TO 23 
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300 POSITION 2,0: PFUNT "[ DEL LINE J" : y::y
I:FOR 8=0 TO 4:NEXT 8:GOSU8 350 
310 IF K=10 OR K=18 THEN R=40:GOTO 330 
320 R=O 
330 NEXT ~< 
340 GOTO 400 
350 IF Y<O THEN GOSUS 410:RETURN 
360 FOR 1=0 TO R:GOSU8 410:AS=" [S 
J ":F'OSITION X,Y:? AS 
370 SOUND 1,220,6,6 
380 AS:::" [HJ[RJ[r,J[RJ[RJ[R]+[R][F~][RJ[RJ 

[F,][RJ":POSITION X,Y:? AS:GOSUE: 410 
390 NEXT I:RETURN 
400 SOUND 1,O,O,O:FOR 8=0 TO 500:NEXT 8: 
GOTO 90 
410 SOUND 0,10,0,14:S0UND O,O,O,O:RETURN 

l' In line 300, [DEL LINE] means: Press [ESC] and then press [SHIFT] [DEL] 
.I...:::J at the same time. 
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The ATARI BASI C SO UND command has fo ur vari ables: SO UND X, 
Y, Z, W. The X vari ab le all ows you to se lect one of four vo ices. X ranges 
from 0 to 3, and each vo ice req uires a separate SOUND statement. 

The Y variable all ows yo u to co ntro l 255 di ffe rent pi tches. It ranges 
from 1 to 255 and the higher the value of the variable, the lower the 
pitch of the sound produ ced. Midd le C has a va lu e of 121. Here's a chal't 
of the pitch value of the ordin ary 12-tone sca le: 

Table of Pi tch Valu es for the Musical Scale 

HIGH C 29 
NOTES B 3 1 

A#- Bb 33 
A 35 
G#- Ab 37 
G 40 
F#- Gb 42 
F 45 
E 47 
D#- Eb 50 
D 53 
C#-Db 57 
C 60 
B 64 
A#-Bb 68 
A 72 
G#- Ab 76 
G 81 
F#- Gb 85 
F 91 
E 96 
D# -E b 102 
D 108 
C#-D b 11 4 

MIDDL E C C 121 
B 128 
A#-Bb 136 
A 144 
G# - Ab 153 
G 162 
F#- Gb l73 
F 182 



LOW NOTES E 
D# - Eb 
D 
C#-Db 
C 

193 
204 
217 
230 
243 

The Z variable controls distortion and al lows you to create sound 
effects, as some of the programs in thi s chapter wi ll il lustrate. Z can range 
from ° to 14. Ten (10) wi ll give you a pure tone, which you shou ld use 
when composing mus ic or other distortion-free sound programs. Even 
numbers are the only ones used for distort ion control. Experiment with 
them and you can deve lop special effects, game accompaniments, and 
sou nd tracks to accompany yo ur animat ions. 

The fo urth va riabl e, W, is the vol ume control, and it ra nges from a 
barely audible 1 to a loud 15. Eight (8) is considered a sensib le medium 
setting for most sound program s. To turn the sound reg ister off entirely, 
do SOUND X,O,O,O. 

Here's a summary of the ranges of the four SO UND var iab les: 

Voice Pitch Distortion VolLime 

SOUND X, V, Z, W 

0-3 '1-255 0-14 1-15 
(even nos.) (0 for rest 

onl y) or off) 

Now let's play. The first few simple programs will ex perime nt with 
pitc h, the second var iab le. 

SOUND AND MUSIC 255 
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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(l )*255,10, 12 
20 FOR X=l TO 200:NEXT X 
30 GOTO 10 

A more complex program follows that will illustrate the sound effects 
that can be produced by your AT A R I. Th is program will cycle through the 
different sounds which your ATAR I 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 vo lume, as we ll 
as by combining up to a ll 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 actua l frequency of the sound 
produced. These "pitches" range from 255 (lowest) to 1 (highest), with 0 
being used to turn off a particular sound reg ister. 

10 REM «< ATARI SOUND TEST ») 

20 REM * Set speed Manual1~ 
30 REM * b~ Ted Kahn, 1980 
itO TONE==O 
50 PRINT "[ CLEAR] " : POSITION lit, 0 : ';> "f!I.f:l.R_ 
;:LJ.m~J]:;tQJ?_ II 
60 ? :? "THIS PROGRAM RUNS THROUGH SOME 
OF THE":? "SOUNDS WHICH YOUR ATARI CAN M 
M(E. " 
70 '? "THE PROGRAM WILL L.ET YOU CHOOSE A 
":? "PAUSE, SO THAT YOU CAN HEAR THE RAN 
GE" 
80 ? "OF SOUNDS SL.OWl.Y OR QUIC~(L. Y.": '? :? 

:? :PAUSE=2000:COSUB 280 
90 GOSUF.: 2itO 
100 POSITION 2,12 
1 :L 0 P R I NT" EJTGH" , "I.gJ:t~;." 
120 POKE 752,1:REM TURN CURSOR OFr 
130 FOR PITCH=255 TO 0 STEP -1 
litO POSITION 2,I'f:F'RINT PITCH," 
150 POSITION 12,1it:PRINT TONE 
160 SOUND 0,PITCH,TONE,8 

" 



170 GOSUE: 280 
180 NEXT PITCH 
190 GOSUE: 280 
200 SOUND O,O,O,O:POKE 752,0 
210 TONE=TONE+2:1F TONE <= 16 THEN 90 
220 POKE 752,O:REM CURSOR E:ACK ON 
230 END 
240 PRINT "[CLEARJ":POSITION 2,S:PRINT " 
SET PAUSE E:ET~EEN 0-1000" 
250 PRINT "(O=NO PAUSE, 1000=LONG PAUSE) 
";:INPUT PAUSE 
260 PAUSE=INTCPAUSE):IF PAUSE <O OR PAUSE 
>1000 THEN 240 
270 RETURN 
280 REM PAUSE 8ET~EEN NOTES & TONES 
290 FOR ~AIT=O TO PAUSE:NEXT ~AIT 

300 RETURN 

Now fo r a few dressed-up vers ions of the first sound program with 
some visual effects add ed. 
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THE DANCING DOT 

5 REM RANDOM SOUND 
6 REM WITH DOT JUMPING AROUND THE SCREEN 
10 SOUND O,RND(l )*255, 10, 12 
20 FOR X=l TO 200:NEXT X 
25 GRAPHICS 7:COLOR 1 
26 PLOT RND(l )* 158,RND(l) *78 
30 GOTO 10 

NERVOUS LINES 

5 REM RANDOM SOUND 
6 REM WITH LINES ALL AROUND 
10 SOUND O,RND(l )*255, 10, 12 
20 FOR X=l TO 200:NEXT X 
25 GRAPHICS 7:COLOR 1 
26 PLOT RND(1) * 158,RND(l )* 78 
27 DRAWTO RND(l )*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=l TO 20 :NEXT X 
25 SOUND O,RND(l )*255,10,12 
26 PLOT RND(1) * 158,RND(l) *78 
27 DRAWTO RND(1) * 155,RND{1) * 78 
30 GOTO 25 
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A SIREN OR WHISTLE 

Some simple effects : 

10 REM * «< SOUND 1 » > 
20 FOR 1=255 TO 1 STEP -1 
30 SOUND Otl t 10 t 10 
"to GOSUE: 70 
50 NEXT I 
60 END 
70 FOR W=1 TO lOO:NEXT W:RETURN 

A ROCKET LIFT-OFF 

10 REM * «< SOUND PROGRAM 2 » > 
20 REM * ROCKET LIFT OFF 
30 FOR I=255 TO 1 STEP -1 
"to SOUND OtI t 8 t 10 
50 GOSUE: 80 
60 NEXT I 
70 END 
80 FOR W=l TO 50:NEXT W:RETURN 
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AN EXPLOSION 

The reverse of li ft-off: 

10 REM * «< SOUND 3 »> 
20 REM * explosion (reverse rocket) 
30 FOR 1~1 TO 255 STEP 1 
10 SOUND 0.1,8.10 
:':;0 GOSUE: 80 
60 NEXT I 
70 END 
80 FOR W=l TO 5:NEXT W:RETURN 

Now for an ex pl os ion fol lowed by a simpl e melody: 

10 REM * «< SOUND 1 »> 
20 REM * explosion and Melod~ 
30 WA1T=50 
10 FOR T~l TO 20 
50 SOUND 0,INT(RND(1)*256),10,10 
60 GOSUE: 110:NEXT T 
70 SOUND 0,0,0,0 
80 WAIT=:3 
90 FOR 1=1 TO 255 STEP 1 
100 SOUND 0,I,8.10 
110 GOSUE: 110 
120 NEXT I 
130 END 
110 FOR W=1 TO WAIT:NEXT W:RETURN 



THE AIRPORT 

10 REM lK <:.:::< AIF~PORT >:::.:;:. 
20 REM lK Ori<:-linal b'j Dill Carris 
30 REM lK Modified b'j Ted ~(ahn 

10 REM lK and Len L i ndsa~! 
50 DIM TEXT$(10) 
60 GRAPHICS 2+16 
70 SETCOLOR O,8,RND(1)lK256 
80 POSITION O,6:TEXT$=="THE AIRPORT 
GHT" 
90 FOR LOOP=l TO LEN(TEXT$) 
100 PRINT t6;TEXT$(LOOP,LOOP); 
110 FOR PAUSE=l TO 10:NEXT PAUSE 
120 NEXT LOOP 
130 FOR X==227 TO 1 STEP -1 
110 SOUND 0,X,8,12 
150 FOR PAUSE=l TO 16:NEXT PAUSE 
160 NEXT X 
170 FOR X=l TO 200 
180 SOUND 0,X,8,12 
190 NEXT X 
200 FOR PAUSE=l TO 100:NEXT PAUSE 
210 SOUND 0,0,0,0 
220 RUN 

THE AIRPORT 267 
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VOICE, DISTORTION, AND VOLUME 

Here's a simple tune in fo ur vo ices: 

5 REM A SIMPLE QUARTET 
10 FOR X=l 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=l TO 50:NEXT W 
70 NEXT X 

Here's the tune dressed up with some jumping dots, fo ll owed by a 
simple program that illustrates how middle C is distorted by changing the 
Z variable. 

5 REM A SIMPLE QUARTET 
10 FOR X=l TO 50 
15 GRAPHICS 3:COLOR 1 
16 PLOT RND(l )*5,RND(1) *5 
17 PLOT RND(l )*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=l TO 50 :NEXT W 
70 NEXT X 



10 REM EXPERIMENT WITH DISTORTION 
20 FOR X=O TO 14 STEP 2 
30 SOUND 0, 121, X, 8 
40 FOR Y=l TO 1 OOO:NEXT Y 

50 NEXT X 

VOICE, DISTORTION, AND VOLUME 263 

This program illustrates the changes in vo lume that are possible . It 

also uses middle C: 

10 REM CHANGES IN VOLUME 
20 FOR W=l TO 15 
30 SOUND 0, 121,10, W 
40 FOR M=l 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 
exper iments: 

Turn your ATARI Home Computer into A Musical Keyboard using 
this program: 

lOR E M )I( _!~L,!:5~!1~BJL..9BJ?-,:'l:L )I()I()I()I()I()I()I()I()I()I( 

20 REM )I( SIMULATED TOY ORGAN SOUNDS)I( 
30 REM )I( (TO GET LOWER TONES t PRESS)I( 
10 REM )I( [CAPS-LOWRJ OR THE ATARI )I( 
50 REM )I( "INVERSE VIDEO" ~(EY) )I( 

60 REM )I( (C) TED M. KAHN t 1980 )I( 
70 REM )I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I( 
80 OPEN t1 t 1 t Ot "K" 
90 PRINT "[CLEARJPRESS ANY KEY ON THE ~(E 

YBOARD TO GET":PRINT "A NEW TONE." 
100 GET t1 t N 
110 FOR 1=1 TO 16 STEP 0.5 
120 SOUND 1 t Nt l0 t I 
130 NEXT I 
110 GOTO 100 

10 REM )I( 
20 REM )I( 
30 REM )I( 
10 REM )I( )I( 
50 REM )I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I()I( 
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60 OPEN t1, 1,0, "~(" 
70 PRINT "[CLEARJPRESS ANY ~(EY ON THE ~{E 
YBOARD TO GET":F'RINT "TOY PIANO SOUNDS." 
80 GET t1,N 
90 FOR I=16 TO 0 STEP -1 
100 SOUND 1,N,10,I 
110 NEXT I 
120 GOTO 80 

Here is a program that wi ll give you chords: 

lOR E M lIC .J:~F.~'f.~~!;J~_p' __ ._G.tLQBJ?lL. lIC lIC lIC lIC lIC lIC lIC lIC lIC 

20 REM lIC TO GET CHORDS, PRESS THE lIC 

30 REM lIC 'START','SELECT' OR lIC 

10 REM lIC 'OPTION' KEYS. lIC 

50 REM lIC eC) LEN LINDSAY, 1980 lIC 

60 REM lIClIClIClIClIClIClIClIClIClIClIClIClIClIClIClIClIClIClIClIClIClIClIClIClIClIClIClIClIC 

70 PRINT "[CLEARJPRESS THE I START', I SEL 
EeT lOR": PRINT "I OPTION' ~(EYS FOR CHORDS 
" 
80 FOR Z=1 TO 3:S0UND Z,Otl0,0:NEXT Z 
90 N=PEEK(53279):IF N=7 THEN 90 
100 RESTORE 200+N 
110 FOR Z=1 TO 3:READ A:SOUND Z,A,10,6 
120 NEXT Z 
130 GOTO 90 
203 DATA 162,108,128 
205 DATA 182,121,111 
206 DATA 213,96,162 



CHORD BUILDER 

Thi s program, created by Ted Kahn, all ows you to build yo ur own 
chord s and exper iment with harmoni es. You' ll need a joystick , which 
should be put in the fir st jack on the left of yo ur computer. Four lines 
will appear on the sc reen, and by using the joysti ck to move th e cursor 
along the line, you can contro l the pitch. Press the red butto n when you 
wa nt to fix a sound on one lin e. Then move to the nex t lin e to choose 
another so und . You can build up two-, three-, or four-n ote chord s using 
thi s program. It 's also an excellent program for th ose lea rning about 
harmony and music th eo ry. 

10 REM * «< CHORD BUILDER »> 
20 REM * (C) 1980 B~ Ted M. Kahn 
:~O POKE 82,1 
40 POKE 752 l:REM CURSOR OFF , ----.. _ ..... _-.--_ .... _--_ ... 
50 DIM H$(40),SCALE$(40),PITCH(37) 
60 DIM BLANKLINE$(37),LASTC4) 
7 0 R E M;!;!:ttIJ..frb:..:J.:.l:.~_._~_QN?_I.A~_IE.. 
flO H$::II lEWJ [SJ [WJ [SJ [S J [WJ [SJ [WJ [SJ [WJ [S 
Jl[WJ(SJ[WJ[SJ[SJ[WJ[SJ[WJ[SJ[WJ[SJ~[WJ[ 

S J [W J [S J [S J [W J [S J [W J [S J [W J (S J 1..'1 
90 FOR 1=1 TO 4:LASTCI)=1:NEXT I 
:1.00 SCALE$="C D EF G A E:C [) EF G A BC D 
EF G A BC " 
110 BLANKLINE$::" 

" 
120 RESTORE 340 
130 FOR 1=1 TO 37 
110 READ P:PITCH(I)=P 
150 NEXT I 
160 GOSUB 570:REM INSTRUCTIONS 
170 FOI:;: Y::1 TO 4 
180 GOSUB 380 
190 NEXT Y 
~? 0 0 REM f.~g.?'.J.I.:H.u::L.J.g Y.§I.JJ;J:~ 
210 FOR VOICE=O TO 3 STEP 1 
220 MOVE=0:X=LAST(VOICE+1) 
230 POSITION X,20-(VOICE*5) 
240 SOUND VOICE,PITCH(LASTCVOICE+l»,10, 
6 
250 IF STRIG(O)=O THEN 310 
? 6 0 PO SIT ION X, 2 0 .:- ( V 0 ICE * ~j ) : F' R I N T II ~" ; : G 
OSUE: 500: F'RINT II CL_EFT J ";: GOSUB 500 
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270 IF STICK(O) =7 AND X<37 THEN X=X+l:PR 
INT "[RIGHTJ":COSUE: .tt.ttO:MOVE=MOVE+l:IF M 
OVE ::: 1 THEN GOSUS 520 
280 POSITIDN X,20 - (VOICE)I(5):PRINT "~";:G 
OSUE: ~jOO :PRINT "[LEFT] "; :GOSUE: 500 
290 IF STICK(D):::11 AND X>l THEN X=X - l:PR 
INT "[LEFTJ":GOSUE: .tt.ttO:MDVE=MOVE+l:IF MO 
VE=l THEN GOSUE: 520 
300 GOTO 250 
310 POSITION X,20 ·- (VOICE)I(5) :PRINT "[TJ"; 
:GOSUB .tt70:LAST(VOICE+l)=X 
:~ZO NEXT VOICE 
330 POP !COTO ZOO 
3.tt0 DATA Z.tt3,230,217,201,193,182,172,162 
,153,1.tt.tt,136,128 
350 DATA 121,11.tt,108,102,96,91,85,81,76, 
7Z,68,6.q 
360 DATA 60,57,53,50,.tt7,.tt5,.tt2,.qO,37,35,3 
:~, 31 
370 DATA 29 
380 REM DRAW SCALE LINE 
390 POSITION 1, (Y)I(5)-3 
.tt0 0 PRINT "VO;!;C~_ .. "; CHR$ (53-Y + 1 ~~8) 
.tt10 PRINT SCALE$ 
.tt20 POSITION 1, (Y)I(5)-1:PRINT H$ 
.tt30 RETURN 
.tt.tt 0 REM SQ!J..t:U?_._U_g_Y_~;_E~1nH E R.. 
.tt50 SOUND VOICE,PITCH(X),10,6 
.tt60 RETURN 
.tt70 REM !ti:tILFOB2LCHRO~.J.lJHION_ 
.q80 FOR WW=l TO 300:NEXT WW 
.tt90 RETURN 
500 FOR Wl:::l TO S:NEXT WI 
510 RETURN 
520 REM ER..~SE PR_~VIOUS N..9TE 
530 POSITION 1,20-(VOICE)I(5) 
510 PRINT BLANKLINE$; 
550 POSITION X,20-(VOICE)I(5) 
560 RETURN 
570 REM INSTRUCTIONS FOR USE 
580 PRINT "[CLEARJUse a J o'jstick. in port 
II to change": PRINT "notes. Press tT' i g 

gel' to Move to neNt" 



590 PRINT "voice.":PRINT :PRINT "PRESS §. 
TAE:T WHEN READY" 
600 IF PEEK(53279)<>6 THEN 600 
610 PRINT "[CLEARJ":POSITION l.tt t O 
620 PRINT "!;;HQBJL!~!:J.JLD_;:R" 
630 RETURN 
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COLOR AND SOUND COMBINATIONS 

Here's another demonstrat ion of the mixing of simp le co lor and sound 
effects . You can probably modify the graphics to make them more inter· 
esting! 

o REM * «< COLOR & SOUND »> 
5 REM * FroM collection at ATARI 
10 Nl=0:N2=0:GOSUB 1000 
20 GOSUE: 2000 
30 GOSUE: 3000 
olfO GOSUE: 1000 
50 GOSUE: 2000 
60 N2=61:GOSUB 3000 
70 N2=olf6:GOSUB 1000 
80 GOSUB 2000 
90 GOSUE: 3000 
100 Nl=olf8:N2=olfl:GOSUB 1000 
110 Nl=olf6:N2=36:GOSU8 2000 
120 Nl=olfl:N2=3olf:GOSU8 3000 
130 Nl=36:N2=31:GOSUB 1000 
10lf 0 GOSUE: 2000 
150 GOSUE: 3000 
160 Nl=olf8:N2=olfl:GOSU8 1000 
170 GOSUE: 2000 
180 GOSUE: 3000 
190 Nl=olf6:N2=36tGOSU8 1000 
200 GOSU8 2000 
210 N1=olf8:GOSU8 3000 
220 Nl=5olf:N2=3olftGOSU8 1000 
230 Nl=61:N2=36:GOSU8 2000 
2olfO Nl=69:N2=olfl:GOSU8 3000 
250 Nl=73:N2=olf6:GOSU8 1000 
260 GOSUE: 2000 
270 Nl=69:N2=5olf:GOSUE: 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=l TO 50:NEXT W 
330 Nl=61:N2=0:N3~0:GOSUE: 3000 
3olfO Nl=73:N2~olf6:GOSUE: 1000 

COLOSOU N, co py rig ht © 198 1, Ata ri, Inc. Thi s prograrn is one of seve ral in a 
collec tion fro m th e Graphics/SoLind Dem onstration disk (APX-20028), ava il abl e 
frorn th e Ata ri Progra rn Exch ange , P.O. Box 4 27 , Sunn y va le, Ca. 94086. (Inte resting 
info rrn ation o n co lo r a nd so und effec ts is a lso p rov id ed in th e rn anu a l for this dis k. ) 
This prograrn is re printed he re w it h perrni ssion of Atari , In c. 



350 GOSUE: 2000 
360 Nl=16:N2=0IGOSU8 3000 
370 Nl=61IN2=11ICOSUE: 1000 
380 Nl=16IN2=36ICOSUE: 2000 
390 Nl=11:N2=31ICOSUE: 3000 
100 Nl=36IN2=31:GOSUB 1000 
4 lOG 0 SUE: 2 0 0 0 
420 Nl=46:COSU8 3000 
130 Nl =48:N2=11:GOSUE: 1000 
4 4 0 COS U E: 2 0 0 0 
450 Nl=0IN2=36:GOSU8 3000 
460 Nl =51:N2=34:COSUE: 1000 
470 COSUS 2000 
180 Nl =0:COSU8 3000 
190 Nl=61IN2=31:COSU8 1000 
500 N2=36IGOSU8 2000 
510 Nl=69:N2=11:GOSU8 3000 
520 Nl=73:N2=61IGOSU8 1000 
530 N2=16:COSUB 2000 
510 Nl=82:N2=61:GOSU8 3000 
550 SOUND 0,183,10,8 
560 SOUND 1,92,10,8 
570 SOUND 2,16,10,8 
580 FOR W=l TO 75:NEXT W 
590 RUN 
1000 SOUND 0,183,10,8 
1010 SOUND 1,Nl,10,8 
1020 GRAPHICS 3+16:COLOR 1 
1030 SETCOLOR 0,8,2 
1010 PLOT 0,12:0RAWTO 5,12 
1050 SOUND 2,N2,10,8 
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1060 FOR W=l TO 25:NEXT W:RETURN 
2000 SOUND 0,137,10,8 
2010 SOUND 1,Nl,10,8 
2020 GRAPHICS 3+16:COLOR 1 
2030 SETCOLOR 0,1,8 
Z010 PLOT O,lZ:DRAWTO 10,12 
2050 SOUND 2,N2 ,10,8 
2060 FOR W=1 TO 2S:NEXT W:RETURN 
3000 SOUND 0,115,10,8 
3010 SOUND I,Nl,10,8 
3020 GRAPHICS 3+16:COLOR 1 
3030 SETCOLOR 0,1,2 
3010 PLOT 0,12:DRAWTO 15,12 
3050 SOUND 2,NZ,10,8 
3060 FOR W=1 TO 25:NEXT W:RETURN 
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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 rectangul ar 
patterns as the ALBERS program we will introduce in Chapter Eight, 
but it add s a blues chord progress ion and the ability to vary the speed 
(tempo). The small er the number (between one and nine), the faster the 
tempo. 

10 REM * «< JAZZ »> 
20 REM * b~ Software Group at ATARI 
~lO OPEN 13t4tOt"~(t":GRAPHICS 17 
40 CHORD=l:THNOT=l:PTR=l 
50 DIM COL.PTFn if) 
60 ? 16:? 16;" ENTER TEMPO "; 
70 IF PEEK(764)=255 THEN 70 
80 GET 13 tT:PRINT t6;T-48:GET t3 t O:CL.OSE 

13: TEMPO=T--48 
90 DIM E:ASE <:3 t 4) 
100 DIM L.OW(3) 
110 DIM LINE(16) 
120 DIM JAM(3 t 7) 
1:30 DIM COL.S(7) 
140 DIM LUMS(7) 
150 FOR X=l TO 3 
160 FOR Y=1 TO 4 
170 READ A:E:ASE(XtY)=A 
180 NEXT Y 
190 NEXT X 
200 FOR X=l TO 3:READ A:LOW(X)=A 
210 NEXT X 
220 FOR X=l TO 16:READ A:LINE(X)=A:NEXT 
X 
230 FOR X=l TO 3 
210 FOR Y~l TO 7 
250 READ A:JAM(XtY)=A:NEXT Y:NEXT X 
260 FOR X=l TO 7:READ A:COL.S(X)~A:NEXT X 
270 FOR X=l TO 7:READ A:LUMS(X)=A:NEXT X 
280 FOR X=l TO 4:COL.PTR(X)=1:NEXT X 

JAZZ, copy ri ght © 1981, Ata ri , In c. This program is one of several in a co llection 
from t he Graphics/Sound Demonstration disk (APX-20028), ava ilabl e from the Atari 
Program Exchange, P.O. Box 427, Sunnyvale, Ca. 94086. (Interesting info rm at ion on 
co lo r and sou nd effects is also provided in the ma nual fo r this disk.) This program is 
reprinted here with pe rmi ss io n of Atar i, Inc. 



290 GOSUE: 810 
3 0 0 GO SUE: 17 0 
31.0 T::T+l 
320 GOSUB 350 
330 GOSUE: 750 
310 GCnO 300 
350 REM PROCESS HIGH STUFF 
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360 IF RND(0)(0.25 THEN RETURN 
370 IF RND(0)(0.5 THEN 120 
380 NT=NT+l 
390 IF NT>7 THEN NT=7 
100 GOSUE: 980 
110 GOTD 150 
120 NT=NT-l 
130 IF NT(l THEN NT=l 
110 GOSUE: 1010 
150 SOUND 2,JAM(CHORD,NT),10,NT*2 
160 RETURN 
170 REM PROCESS BASE STUFF 
180 IF BASS=l THEN 550 
190 BDUR=BDUR+l 
500 IF BDUR()TEMPO THEN 520 
510 BASS=1:8DUR=0 
520 SOUND O,LOW(CHORD),10,1 
530 SOUND l,8ASE(CHORD,THNDT),10,1 
510 RETUI:;:N 
550 SOUND 0,0,0,0 
560 SOUND 1,0,0,0 
570 E:DUR=BDUR+1 
580 IF E:DUR()l THEN 660 
590 E:DUR=O:E:ASS=O 
600 THNOT=THNOT+l 
610 IF THNOT<)5 THEN 660 
620 THNOT::1 
630 PTR=PTH+l 
610 IF PTR=17 THEN PTR=1 
650 CHORD=LINE(PTR) 
660 RETURN 
670 DATA 162,111,136,141,121,108,102,108 
tl08,96,91,96 
680 DATA 213,182,162 
690 DATA 1,1,1,1,2,2,2,2,1,1,1,1,3,2,1,1 
700 DATA 60,50,17,12,10,33,29 
710 DATA 60,50,15,12,10,33,29 
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720 DATA 81,68,64,57,53,45,40 
730 DATA 0,2,4,8,12,15,0 
740 DATA 0,2,2,2,2,2,12 
750 REM SET COLOR POINTERS TO COLORS 
760 FOR X=l TO 3 
770 SETCOLOR X-l,COLS(COLPTR(X»,LUMS(CO 
LPTR(X» 
780 NEXT X 
790 SETCOLOR 4,COLS(COLPTR(4»,LUMS(COLP 
TR(4» 
800 RETURN 
810 GRAPHICS 7+16 
820 COLOR 2 
830 FOR X=20 TO 140 
840 PLOT X,20 
El50 DRA~HO X, 70 
860 NEXT X 
870 COLOR 1 
880 FOR X=40 TO 120 
890 PLOT X,30 
900 DRAIHO X, 60 
910 NEXT X 
920 COLOR 0 
930 FOR X=60 TO 100 
940 PLOT X,40 
950 DRAIHO X, 50 
960 NEXT X 
970 RETURN 
980 REM SHIFT COLORS OUT 
990 FOR X=4 TO 2 STEP -1 
1000 COLPTR(X)=COLPTR(X-l) 
1010 NEXT X 
1020 COLPTR(l)=NT 
1030 RETURN 
1040 FOR X=l TO 3 
1050 COLPTR(X)=COLPTR(X+l) 
1060 NEXT X 
1070 COLPTR(4)=NT 
lOBO RETURN 

~ GRAPH ICS 17 in line 30 is the sam e 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 co ll ection of visual and sound effects 
whi ch may be inco rporated in to games or other diversion s. It also demon
strates th at animation doesn ' t always have to be complex- it's the sugges
tion that counts. It is also an example of mi xed media- color, sound, 
animati on ... the works! 

10 REM lK 
20 REM lK 
30 REM lK 

«< THE HORRORS OF WAR »> 
Sound and visual effects 

froM ATARI 
lfO DIM A$(10) 
50 pm{E 752,0 
60 R=INT(RND(O)lKlf)+l 
70 ON R GOTO 90,250,lfOO,560 
80 GOTO 60 
9 0 REM lK ..J;~9J~I!~ lK 
100 GRAPHICS 3+16 
110 FOR N=20 TO 125 
120 SOUND 0,N,10,10:X=INT(N/6) 
130 COLOR O:PLOT 10,X-l 
llfO COLOR l:PLOT 10,X 
150 FOR Z=l TO 15:NEXT Z 
160 NEXT N 
170 COLOR O:PLOT 10,X 
180 FOR N=O TO 15 
190 SET COLOR If,lf,15-N 
200 SOUND 0,20,0,15-N 
210 SOUND 1,227,6,15-N 
220 FOR Z=l TO 30:NEXT Z 
230 NEXT N 
2lfO GOTO 80 
25 0 REM lK _"iE:.b]J~.9_F.' T £8__ lK 
260 GRAPHICS 0 
270 POKE 752,1 
280 A$="HELICOPTER" 
290 FOR N=l TO 25 
300 POSITION 28-N,10:PRINT t6;A$ 
310 SOUND 0,10,0,12 
320 FOR Z=l TO 5:NEXT Z 
330 SOUND 0,0,0,0 
340 FOR Z=l TO 20:NEXT Z 
350 SOUND 1,220,6,8 
360 POSITION 28-N,10:PRINT t6;" 
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II 

370 NEXT N 
380 SOUND 1 t Ot Ot O 
390 GOTD 80 
If 0 0 REM )I( 21t1J;.HItt~;""._G.!:)J:L.. )I( 

110 GRAPHICS 7+16 
120 FOR N=1 TO If 0 
130 FOR Z=O TO 15 STEP 3 
110 SOUND Ot60t6t15-Z 
150 NEXT Z 
160 SOUND OtOtOtO 
170 FOR Z=l TO 51NEXT Z 
180 Y=INT(RND(0)lI(6) 
190 IF Y1>85 OR Y1<5 THEN Yl=10 
500 IF Y>3 THEN Y1 =Y1+Y 
510 IF Y<=3 THEN Yl=Y1 - Y 
520 COLOR 11PLOT 1l1(N-1 t Yl 
530 NEXT N 
510 Y1=40 
550 GOTO 80 
560 REM )I( ~_~.E~!".J;U?.J..QJ::t!;'L )I( 

570 GRAPHICS 7+16 
580 FOR N=O TO 15 
590 SETCOLOR 4 t 6 t 15-N 
600 SOUND Ot100 t Ot 15-N 
610 FOR Z=1 TO 151NEXT Z 
620 NEXT N 
630 FOR Z=1 TO 20lNEXT Z 
640 FOR N=O TO 15 
650 SETCOLOR 4 t l0 t 6 
660 SOUND Ot80 t Ot 15-N 
670 FOR Z=l TO 51NEXT Z 
680 NEXT N 
690 FOR N=1 TO 15 
700 SETCOLOR 4 t 2 t 15-N 
710 SOUND Ot150 t Ot 15-N 
720 FOR Z=1 TO 20lNEXT Z 
730 SETCOLOR 4 t 8 t 15-N 
740 NEXT N 
750 GOTO 80 
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The mastery of the use of co lor for the ATARI 400 and 
AT AR I 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 consu lt the A TA RI 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 fo ll owing program 
which shows off the 128 colors which the ATARI Home Com
puter is capable of ge nerating. Each of the 16 availab le co lors 
(numbered 0-15) has eight variab le "luminance" levels or 
intensities. By usin g the spec ial function keys (SELECT, 
OPTION, and STA RT), you can see how large text letters 
ap pear in these different colors, and what the background color 
looks like in each var ious shade (with SETCOLOR 4 for this 
examp le). Lines 200-330 may be elimin ated 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 GRAPH ICS mode you want. 

10 REM * «< COLORLET »> 
20 REM * DeMo of 128 ATARI colors 
30 REM * using large text & background 
10 REM (C)1980 LEN LINDSAY & TED KAHN 
5 0 GO S LJ E: 2 0 0 
60 GRAPHICS M 
70 PRINT :l:6;"CAF'S" 
El 0 PRINT :1:6; tlREY~B'§L!;:_AF~§." 
90 PRINT :l:6;"lower case" 
1 0 0 P R IN T :I: 6 ; II rJ;~y._~..r_?.E'_J.9 w ~.r_ II 

110 FOR XR=O TO 1 
120 PFUNT "[ CLEAR] THIS IS SETCOLOR "; XR; 
II II ••• 
130 PRINT "HIT QE:.IJ.0 tJ_ TO CHANGE COLOR LU 
MINANCE" 
110 PRINT "HIT 9..~1JIT TO CHANGE COLOR" 
150 PRINT "HIT ~n.t\8J:. TO DO NEXT COLOR RE 
GISTER"; 
160 GOSUE: 310 
170 FOR Z=l TO 99:NEXT Z 
180 NEXT XR 



190 GOTO 60 
200 REM ** CHOOSE LETTER SIZE ** 
210 PRINT "[CL.EARJTHIS IS A DEMONSTF~ATIO 
N OF" 
2 2 0 P F~ I NT" A T f1E.;!:_GJlJ"...Q. R S_ " 
230 PF<INT "USING A LARGE OR EXTRA LARGE 
ALPHAE:ET II 
240 PRINT :PRINT "IT SHOWS HOW TEXT TYP 
ED IN (GR.O) AS":? " * CAPITAL LETT 
ERS" 
2 5 0 P R I N T II * 8.F:~Y.fBJ).~~ . .£tiE:'I:..If:!.b. L E"J:.LE;:. 
8.1?" 
260 PRINT " * lower case lE~tter$" 

2 7 0 P F~ I N T II and )I( !:§_Y'.§' . .L':!.~ .... l 0 ~.§'..r .... J~J}.?JE ... ..l .. ~. 
:ttc;'.r_~. " 
280 PRINT !F'~UNT "AF~E AL.L. CAPITAL LETTEF< 
SAN D " :? " C HAN C E COL. 0 R S WI-I END I S F' LAY E D I 
N" 
2 9 0 F' FG NT" G R A F' 1-1:1: C ~) MOD E lOR 2.": F' R I N T 
:? "( IT AL.SO SHOWS HOW THE E:AC~(GROUND CA 
N CHANGE COL.OR)" 
300 F'FGNT : F'RINT :? "CHOOSE A GRAF'HICS M 
ODE FOR TEXT SIZE":? "( l .== LARGE, g.::::EXTF~A 
LARGE)"; 
310 TRAP 300 
320 INPUT M!IF M{ l OR M>2 THEN 300 
330 RETURN 
340 A=PEEK(53279):IF A=7 THEN 340:REM NO 
NE HIT YET 
350 IF A=6 THEN 430:REM )I(*NEW COLOR REG I 
STER (RETURN)** 
360 IF A=5 THEN XC=XC+1:IF XC>15 THEN XC 
=O:REM ** NEW COL.OR ** 
370 IF A=3 THEN XL.=XL.+2:IF XL>14 THEN XL. 
=O!REM ** NEW LUMINANC~ LEVEL. ** 
380 SETCOL.OR XR,XC,XL 
390 POSITION 1,8: PRINT t6;" ~;etco 1 Dr 

" . , 
400 POSITION 10,8:PFUNT t6;XR;",";XC;"," 
;XL 
410 IF PEEK(53279) { >7 THEN 410 
420 GOrO 340 
430 POSITION 10,8: PRINT :1: 6;" ": F~E 
TURN 
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There are two co lor command s in ATARI BASIC : 

COLOR X 
SETCOLOR Y, Z, W 

These commands do di ffe rent things according to which GRAPHICS 
mode you are in . When yo u turn o n your comp uter yo u are in GRAPH ICS 
mode 0 and that is the mode comm onl y used fo r programm ing. In fact, 
the text wi nd ow in GRAPHI CS 1 through 8 stays in mode 0 even though 
the rest of the screen can be used for draw ing or creating large letters. 

In GRAPHI CS 0 the letters are white, the background is blue, and 
the border is black. By using the SETCO LO R Y, Z, W command you can 
change the co lors of the lette rs, the bac kground, and the border. D 
In SETCO LOR Y, Z, W, the Y in stru cts the compu ter to change the color 
of e ither the backgrou nd 0 1- the bordel·. If Y has a va lue of 2, yo u wi ll 
change the co lor of the background . If Y=4, you will change the co lor 
of the border. 

Z, the second variab le, indicates which co lor you wa nt to use. The 
va lue of Z is f!"Om 0 to 15 with the fo ll owing color/nu mber eq uiva

lents: .6.6 
0 gray 

light orange (go ld ) 

2 orange 

3 I-ed-orange 

4 pin k 

5 maroo n-red 

6 purple blu e 

7 blu e 

8 blue 

9 light b lu e 

10 turquoise 

11 gree n-b lue 

12 gree n 

13 ye ll ow-green 

14 ora nge green 

15 li ght orange 

Remember! SETCO LOR Y, Z, W funct io ns d iffe re nt ly in th e diffe rent graph

ics modes. 

I/' DColors wil l vary a b it w ith the type a nd adj ustm ent of t he T V o r mo nitor you 
/ - 7 

- use . 



The third SETCOLOR Y, Z, W variab le, 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=O, 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=l 0, the letters will 
be of the same luminance and co lor 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 
GRAPH ICS 0 we've introduced: 

1. Changing background colors at random with bright letters usi ng 
SETCOLOR 2, INT(RND (1) * 16), 0 

5 REM BRIGHT WHITE LETTERS WITH CO LOR CHANGES 
10 SETCOLOR 2,INT(RND(1) * 16), 0 
20 PRINT "HE LP ME I'M LOST ON A MAP"; 
30 FOR X=l TO 200:NEXT X 
40 GOTO 10 

2. Ch anging background colors at random with tinted letters
SETCOLOR 2, INT(RND(l )* 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=l TO 200:NEXT X 
40 GOTO 10 

3. Letters in visible, random color changes
SETCOLOR 2, INT(RND(l )* 16), 10 

5 REM LETTERS AND BACKGROUND SAME LUMIN ANCE 
6 REM SO LETTERS CANNOT BE SEEN 
10 SETCOLOR 2, INT(RND(l ) * 16),10 
20 PRINT "HELP ME I 'M LOST ON A MAP "; 
30 FOR X=l TO 200:NEXT X 
40 GOTO 10 

4. Ch anging the colors of the border
SETCOLOR 4, INT(RND(l ) * 16), 14 

5 REM NOW THE BORDER CHANGES 
10SETCOLOR4, INT(RND (1) * 16), 14 
20 PRINT " HELP ME I'M LOST ON A MAP "; 
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30 FOR X=l 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: 



COLOR DRESSING FOR NUMBER GUESSING 

5 REM COLOR DRESSING FOR NUMBER GUESSING 
7 LET Y=INT(RND(l }* 1O}+1 
8 FOR X=l TO 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 TH EN GOTO 1000 
80 GOTO 8 
1000 FOR W=l TO 20 
1010 SETCOLOR 2,RND(1 )* 16,14 
1020SETCOLOR4,RND(1) * 16,14 
1030 PRINT "YOU GOT IT" ; 
1040 NEXT W 
1050 PRINT "[CLEAR]" 
1055 FOR T=l TO 500:NEXT T 
1060 GOTO 7 
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You should now be able to incorporate SETCOLOR Y, Z, W in your 
own games in GRAPH ICS 0, For' GRAPH ICS 3 through 7 you use SET
COLOR 4, Z, W to change the backgmund and the command COLOR X 
to change the color of the points you plo t. X can be 1, 2, or 3 and 

COLOR 1 

COLOR 2 

COLOR 3 

yellow points 

light green points 

blu e points 

Here's a simple program th at 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=l TO 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 we ll as the color of the points. 
For example, SETCOLOR 4, 5, 0 at line 6 will produce a blue, white, and 
ye ll ow mosaic on a red-maroon background. You can use both COLOR X 
and SETCOLOR Y, Z, W to create fo ur-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 GRAPH ICS 3. 

If you want to see the other color possibilities of your AT ARI, here's 
a demonstration program of the 128 AT AR I color/luminance combina
tions ca ll ed The Atari Rainbow: 

10 REM «< RAINBOW»> 
20 REM * b~ the Software Engineers 
30 REM * at ATARI INC. 
if 0 PRINT "[CLEAR]THIS IS A PROGRAM WHICH 
DI~;PL.AYS" t? "ALL 1~'~~_ OF YOUR ATAFa'S CO 

LORS ":? "DN THE SCREEN AT THE SAME TIME 
I" 

50 PRINT :F'RINT "(IT DOESN'T USE NORMAL 
GRAPHICS MODES)" 
60 PRINT :PRINT "THERE ARE 16 COLOR E:ARS 
, EACH WITH":? "8 DIFFERENT SHADES OR LU 
MINANCES" 
70 ? t'? "IT L1SES VERY ADVANCED FEATURES 
OF THE"t? "ATARI'S DISPL.AY SYSTEM ••• " 
80 FOR WAIT=1 TO 1800:NEXT WAIT 
90 DIM C$(2if) 
100 SETCOL.OR Z,O,OtPOKE 75Z,1:? "[CLEAR] 
" 
110 FOR I=l TD Zif 
120 READ D 
130 C$(I,I)=CHR$(D) 
lifO NEXT I 
150 D=USR(ADR(C$» 
160 END 
170 DATA 16Z,0,173,11,ZlZ,ZOl,3Z,Z08,Zif9 
,1 if 1 
180 DATA 10,Z12,lifZ,Zif,Z08,Z3Z,Z3Z,Z08,Z 
if6,lifZ 
190 DATA Zif,Z08,ZifO,Z3Z 



As you may have noticed, co lor has been used in programs throughout 
the book. You may want to look back and see how it is woven in to those 
programs now that you have some sense of the use of COLOR X and SET
COLOR Y, Z, W. 

Let's look at a few other progr'ams that demonstrate the color capac
ity of yo ur ATAR I Home Computer. 

RAINBOW 283 



284 COLOR 

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 graph ic 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 success ion of keys to 
watch the changes happen! (Note: GRAPHICS 23 in line 50 is just 
GRAPHICS 7+16, i.e., GRAPHICS 7 with no text window.) .6 

10 REM «< 3-D COLOR CUBE »> 
20 REM * B~ Dave Thornburg 
30 PRINT "[ CL.EAR J PRESS DIFFERENT ~(EYS TO 

"IPRINT "CHANGE COLORS." 
40 FOR ~~=1 TO 1200lNEXT ~W 
50 GRAPHICS 23 
60 OPEN t1.,4,0,"~n" 

70 FOR I=O TO 4:SETCOL.OR I,9,4INEXT I 
80 XO=48IYO=36 
90 COL.OR 1 
100 FOR I=O TO 40 
110 PLOT XO,YO+I:DRA~TO XO+40,YO+I 
120 NEXT I 
130 COL.OR 2 
140 FOR I=1 TO 24 
150 PL.OT XO+I,YO-IIDRA~TO XO+I+40,YO-I 
160 NEXT I 
170 COL.OR 3 
180 FOR I=l TO 24 
190 PL.OT XO+40+I,YO-I:DRA~TO XO+40+I,YO+ 
40-I 
200 NEXT I 
210 FOR I=O TO 2 
220 GET :l:l,A 
230 IF A(48 THEN A=48 
240 SETCOLOR I,1,2*(A-48) 
250 NEXT I 
260 POKE 77,0IGOTO 210 

.6 Thi s program is used by permission of COMPUTE! The Journal for Progressive Com
puting, an exce ll ent source of programs and id eas fo r Ata ri computer use rs. COM
PUTE! is publi shed by Small Systems Serv ices, In c., P.O . Box 5406, G reensbo ro , 
N.C. 27043. 
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TRIANGLE-A SIMPLE DEMONSTRATION 
OF COLOR PLOTTING 

This program is a series of vari ations on a theme-in this case, tri
angles. It shows how very simple commands may be used to produce 
aesthetic results. It also sh ows how new colors may be produced using a 
techni que ca ll ed " color art ifac t ing." 

10 REM * «< TRIANGLE ») 

20 REM * b~ ATARI staff 
30 GRAPHICS 7+16 
~O E=INT(300*RND(1» 
50 D=INT(300*RND(1» 
60 C=1 
70 COLOR C 
80 E:=:19 
90 A=79 
100 FOR S=1 TO D STEP E 
110 FOR X=A TO B STEP -2 
120 PLOT 80,A-X 
130 DRAWTO 80+X,INT(A/S) 
1~0 DRAWTO 80,X 
150 DRAWTO 80-X,INT(A/S) 
160 DRAWTO 80,A-X 
170 COLOR C 
180 NEXT X 
190 C=C+l 
200 NEXT S 
210 SET COLOR 0,T,2 
220 T=T+1 
230 GClTO ~O 

TRI ANG LE, copy right © 198 1, A tari , In c. This p rogram is o ne o f seve ral in a coll ec
t io n f ro m the Graphi cs/SoLind Demol75tration d isk (A PX-20028), ava il able fro m t he 
Atari Program Exchange , P.O. Box 427, Sunn yva le, Ca. 9 4086 . (Intere stin g inform a
t io n o n color and sound effect s is also p rovided in t he m anual fo r this disk .) This 
program is re prin ted he re with perm issio n of At ari, In c . 
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MODERN ART A LA JOSEF ALBERS 

Th is program demonstrates some col or rel a tionships using a form 
made popular by the 20th-centu ry artist, Josef Albers. By focusing on a 
particu lar rectangu lar moti f, Albers was ab Ie to ex plore many dimension s 
of co lor, such as depth , even though hi s paintings seemed quite simple. 
By varying the si ze and spac ing of the rectangles, you can explore these 
relati onships even mo re fully. 

o REM « < ALBERS » > 
10 REM ~ Color paintings a la 
20 REM ~ Josef Albers (20TH C. ART) 
30 REM ~ B~ Ted M. Kahn 1980 
~O SET COLOR 0,1 , 2 
50 SETCOLOR 1,2,~ 
60 SET COLOR 2,3,8 
70 Xl::::l0:Yl::::0 
80 GRAPHICS 3+16 
90 OSIZE :::: 20:NSIZE=20 
100 COLOI~ 1 
110 GOSUE: 290 
120 NSIZE:::16 
1:30 GOSUB 360 
1~0 COLOR 2 
1 ~j 0 GOSLJE: 290 
160 NSIZE:::12 
170 GOSUE: 360 
180 COLOR :l 
190 GOSUE: 290 
200 FOR I::::l TO 15 
210 FOR LUM=O TO 1~ STEP 2 
220 SET COLOR 0, I ,LUM+2 
230 SET COLOR ltI+l , LUM+~ 

2~0 SETCOLOR 2 ,I+2,LUM+6 
2:jO GOSUB ~1 0 
260 NEXT LUM 
270 NEXT I 
280 GOTO 200 
290 REM ~ DRAW SQUARE 
300 FOR LINE ::: 1 TO NSIZE+l 
310 PLOT Xl+LINE,Yl 
320 DRAWTO Xl+LINE,Yl+NSIZE-l 
330 NEXT LINE 



3.q0 ClSIZE=NSIZE 
:~50 RETUIi:N 
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360 REM * DETERMINE NEW SQUARE SIZE 
370 Xl=Xl+(OSIZE-NSIZE)/Z 
380 Yi=Yl+OSIZE-NSIZE - l 
390 RETURN 
.qOO REM * PAUSE 
.qi0 FClR WW=l TCl 800:NEXT WW:RETURN 
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USING PADDLE CONTROLLERS TO PLAY WITH 
COLOR AND SOUND 

This is a very short program which demonstrates how yo u can use the 
A TAR I padd les to control the disp lay of color and sound. Lines 15 and 27 
control the color and sound effects through sensin g changes in the paddle 
position and depressed button (trigger), respective ly. Plug the paddle into 
the first position on your computer. 

10 REM * «< COLOR DOTS »> 
20 REM * b~ 8ill Carris (ATARI) 
30 REM * REQUIRES PADDLES 
10 TRAP 100:GRAPHICS 0 
50 PRINT "[CLEARJTHIS PROGRAM SHO~S OFF 
THE ATARI'S"P "COLORS, USING THE PADDLE 

CONTROLLERS" 
60 PRINT "TO CONTROL BOTH COLOR AND DYNA 
MIC DOT":? "PATTERNS. IT ALSO HAS SOUND 

EFFECH;, " 
70 PRINT "CONTROLLED FROM THE RED E:UTTON 
~; ON ":? "THE PADDLES.": '? :? "PRESS THE 
~tI_0J3J:. E:UTTON ~HEN YOU I RE " 
f.l 0 PRINT "F~EADY TO GO"; 
90 IF PEEK(53279)<>6 THEN 90 
100 SETCOLOR 2,A,2 
110 LET A~PADDLE(0)/6.2 
120 IF A<38 THEN POKE 82,AH'F<INT "[TJ[TJ 
" 
130 SOUND 0,A,10,8 
110 IF PTRIG(O)=O THEN SOUND 0,A,6,A 
150 GOTO 100 

Epilog on animation} graphics} and color. There are many advanced 
tricks still awaiting you, including "p layer-miss le graphics," display lists 
and display li st interrupts, and the wonders of colorof 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 earli er, making mistakes is a normal part of the pro
gramming process, as it is in all creative lea rning. As you begin to deve lop 
your own game ideas, you will certain ly go beyond the programs in this 
book, and, as we have, you wil l undoubted ly run into some "bugs." Your 
ATAR I Home Computer has already been programmed to help you try 
to track down so me of these bugs. It does this in two ways: (1) As you 
type in yo ur program, line by line, the li nes are examined by a program 
call ed the ATAR I BASIC In terpreter. Thi s program chec ks to see if yo ur 
statements are clear and understand ab le AT A R I BAS Ie. If they are not, 
yo ur ATAR I Home Computer' wi ll put an "ERROR" message in the lines 
it doesn't recogni ze and wili also put the cursor on the actual lette r or 
character which seemed to be the cause of the problem . This works ve ry 
well for simple types of errors, such as mi sspelled BASIC keywords (e.g., 
"PINT" instead of "PRINT"). (2) The second type of errors cannot be 
detected until you actuall y RUN your program; for thi s reason, they are 
called" Run-time errors." Whereas the fir'st 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 common ly 
known as "semantic errors. " This is because what you sa id may be tech
nical ly correct, but how you used it created a problem. For examp le, 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 intention s were honorab le, but your ATARI Home 
Computer cannot work on intent ions alone! It requires exactness . 

289 
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This is where error messages come in helpful . There is a list of elTor 
messages below, taken directly from the A TA RI 400/800 BASIC Refer
ence Manual. There are 52 Error Messages li sted 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 additi onal 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: 

• 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. 

• Try to maintain some consistency in the naming conventions used 
for variable names from program to program. I t also makes trans
ferring ideas from one program to the next much simpler. 

• Use REM statements to document your program whenever possi ble. 
Whil e 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. 

• 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 exp lained in somewhat more detail than those in 
Appendix B of The A TA RI 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 # 

3 

DESCRIPTION & PROBA BLE CA USES 

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 0 or positive. The 
following program will produce this error: 



5 

6 

10 GRAPHICS 7 
20 COLOR 1 
30 PLOT -10,20 
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Remember : The X,Y coordinate system used for ATARI 
graphics is not the standard Cartesian system! See 
Chapter Two and Chapter Si x 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 : 

5 DIM A$(5) 
6 LET A$="ABCDE " 
1 0 LET A$ (6,6)=" F" 

Corrected 

5 DIM A$(10) 
6 LET A$="A BCDE" 
10 LET A$(6,6)="F" 

Explanation 

This program will produce 
Error 5 at line 1 0 because 
there are only 5 spaces 
reserved for A$ in line 5, 
but we tried to use 6 at 
line 10. 

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 DA TA 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! Th e most likely occurrence of th is error 
will be in a FOR-NEXT loop, as shown: 

5 DIM M(10) 
10 FOR 1=1 TO 10 
20 READ A: M(I)=A: REM 

You can't READ into an array clement directly! 
30 NEXT I 
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; howeve r, 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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8 

of data to the proper starting line. For example, look at 
th is program : 

10 FOR 1==1 TO 5 
20 READ A:PRINT A+5 
30 NEXT I 
40 FOR J==l TO 5 
50 READ A:PRINT J*A 
60 NEXT I 
70 DATA 1,3,5,7,9 

This program wi ll 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 lis t 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$(l) 
10 INPUT A$ 



9 

11 

12 
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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 01 M 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 
30 LET B(3,4)=A(5) 

10 INPUT NAME $ 
20 IF NAME$="ABE" 

THEN 1 0 

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, NAME $ is referenced, but no DIM was 
included. This latte r error is very common in ATARI 
BASIC, since its requirement to DIMension all string 
variables beforc they are used is unlike common other 
versions of BASIC. If you use string variables in ATARI 
BASIC, be sure to DIM ension them first! 

Attempt to Divide by Zero or reference a number larger 
than 709 8 or smaller than 70-99

. Dividing by zero is 
mathematically undefin ed. Also, yo ur ATARI Computer 
cannot handle numbers large r or smal ler than the limits 
specified herc. If this erro r 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 PRINT "HELLO" 
15 IF A=5 THEN GOTO 5 
20 A=A·2 
25 GOTO 10 

10 GOSUB 100 
20 PRI NT "HU RRA Y!" 
200 LET X=30 
210 RETURN 

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 fi nd a 
corresponding FOR. This most often occurs in two 
cases: (1) simple forgetfulness; and (2) using mul tipl e 
FOR-NEXT loops, nested inside one another. Take a 
look at the program below, and see if you can fi nd 
where Error 13 wou ld occur: 

10 FOR 1=1 TO 10 
20 PRI NT 1/15*22 .9 
30 FOR J=2 TO 10 STEP 2 
40 PRINT J-I 
50 NEXT I 
60 NEXT J 

Now, whi le thi s program may look fine, it isn't! If 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 J would have to be complete before the 
I-l oop. If you changed: 

50 NEXT J 
60 NEXT I 

this wou ld 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 
shou ld have already stopped or ended. Here's an ex
amp le: 

10 DIM Y$(1) 
20 PRINT "WOULD YOU PLAY AGA IN" ; 
30 INPUT A$ 
40 IF A$="Y" THEN GOSUB 100 
50 PRINT "THANKS ANYWAY ." 



141 

Other Errors 

APPEN DI X I ERRORS AND ERROR MESSAGES 295 

100 PRINT "O.K., HERE WE GO AGA IN! " 
110 RETURN 

Wh at will happen here is that the program wil l do a 
subroutine jump (GOSUB) at line 40 if the player 
answers "Yes"; however, there is noth ing in the program 
which protects him from fa lli ng into line 100 after he 
retu rns from line 110. Thus, the fol lowing statements 
wi ll be executed: 10,20,30,40,100,110,50,100,110. If 
the answer had been "NO", the seq uence 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 solu tion here is easy an d highl y recom
mended for any programs using GOS UB/ RETURN : 

Put an END or STOP statement before you reach thi s 
point (in our example, it cou ld have been line 90); then, 
we wou ld always stop short of ou r subroutine problem. 

90 END 

Cursor Out of Range. Th is is re lated to Error 3. It 
simp ly means the cursor, eith er in text modes or graph
ics mod es is not within the necessary boundari es for 
that mode. The tab le in Chapter Six summar izes what 
these bound ari es are (see also A TA RI BASIC Reference 
Manual) . These programs will produce Error 141: 

10 POSITION 40,10 
20 PRINT "HE LLO" 

10 GRAPH ICS 7:COLOR 1 
20 PLOT 10,10 
30 DRAWTO 300,200 

I n the fi rst example, we tr ied to put the cursor past its 
maximum hori zontal value for normal text mode (GR. 
OJ-max is 39, 50 it is horizonta ll y out of range. In the 
second exampl e, we tri ed to DRAWTO a point out of 
range for this GR. 7 mode- max horizonta l & vertical is 
159,95. 

If you ever encounter any other errors between error 19 
and error 171, they have to do with per ipherals or fi le
devices. As a first pass, check all yo ur periphera ls and 
make su re th e plugs and connecto rs 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 cal l ATARI Customer Sup
port, Home Computer Division at (800)538-8737 (out 
of Ca li fornia) or (800)672-1430 (in California). 
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:::A" /E"T : n·;:'II'Ie. e>(t" =::;A'v'E 
"T -,- -""1'-

I I '-0-3 char' name ex tension 
I '-O-E: ch.3j"· or.-t i on.",. 1 name 
'-t~r.>e device letter 

~:ETCOLOR F: , C, L SETCOLOR ,. ,. ,. 
I I '- lwfI i n·"'lK:e 
I I (d.",rk 0-14 1 i '<Iht., e'.,Ien:O 
I '-0::0 lor' (0- 15> 
'-re'<lister number (0-4 ) 

=::;Gt-,J ,. 
'-nwfler' i C: c:onst.",nt c,r' '.!ar i .",h le 

':: I t·l ( tl > =::; I t-,J ,. 
'--nurlJe~·· i C: const.~rlt 1:lr' ',} .:.r i .~!) 1e 

:::OUt·m F: .. F' .. T .. 1,/ =::; 0 u t-,J D 
T T T "T 
I I I '-I . .!O lwI,e (so+t (1-15 loud ::O 
I I '-tone «(1-14 e'·.!en .' 10=0:: le.",r:; 
I '-r.> itch 0:: h i '~1h 0-255 10'.1.1 > 
~re~ister or voice tlumber (0-3) 

:::OF: 0:: t·l > S G! R ,. 
L-numer' i c t.} ·:.r-i .~h Ie (If' 

:::TATU::: 
FOF: L=S TO ESTEP N 

T T "T -r 

constant 
=::;TATUS 

STEP 

I I I L.::ter.> size( I:,r.>tionaD 
! I '-end 101:'r.> '''!a. lue 
I '-st.:ort l':OCIr.> 1 . .!."'. lue 
L l,:,o~:' numer' i c I.} .~r· i .:.1) Ie namE' 

:::TICf::<tD ST I CI< ,. 
'-sti ck number0::0-7> 

'=-T I-I F' 
STRiG ,. 

'-jo~stio::k number (0-7> 
n '-HI', er-' i 0:: '''!ar i a.l:o le or' const.",nt 

:::TF:$(t·l> STP$ ,. 
Lnl.~n'ler· i C I.)·:.r i .:.1) 112 ot-' const·:..rlt 

I F A THEtl B I F ,. ,. 
I '-st.:O.terl,ent 
L-C(lfilp .:.r i sCln 

FOF: L=::: TO E :::TEP t·l TO 
TT -r "T 

I I I L.::te~" size (,:,~"t i on.:o.l > 
I I '-end 10m" I .. !a.l,-~e 
I '-st.:ort 10m) \.!·:O.l'Je 
L loot:. nt~mer' i C '·}·:.r i .:th Ie name 

TF.:AP L TF.:AP ,. 
L 1 i ne number' ' . .!·:or· i .:oJ:1 le oro' c:onst.",nt 

U:::F: 0:: 1,/ > LI =::; F.: ,. 
L-inptrt · .... a. lues <':'.t le .;.st one) 

',/AL(:::$) '·.··AL ,. 
L-stt-· in'='1 I,} ·:.r i .:.h Ie Clt-· const.:'.nt 

>:: I 0 C .. #F .. 0 .,0 ., "T : " ~< I CI ,.,. ,. 
I I '-t '",~:'e del.,1 i o::e letter' 
I '-+ i le n'-~fflber' 
L COrll rfl .3.nd nlJrllber' 
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ASC(A$ ~ ASC 
.-
'-str' i n'il ~)ar' i ab le Clr 

constant enc los.ed in ct1.lotes 

B=ASC ( "*") B=42 

*Returns the numeric code (ATASCII 
code) CIT a s i n'ille str' i n'il character. 

see also VAL. STR$, CHR$ 

ATAF-: I tm BAS I C CARI)S 
(c) 1980 Len Lindsa':! 

1929 t'lor-thlOor-t Ilr#6, t'lad i son, WI 53704 

A AND B At-~I) 

"T "T 

I '-second sUbsta.tement 
'-T i rst s'-Ibst.atement 

IF A)0 AND A(10 THEN GOSUB 213130 

+A le'-::I i c·:o. 1 operator'. Statement is true 
e'n 1 ';J it both substa.tements are tr·ue. 
E'.,'.:o.l'_~ates to 1 iT true or 0 it Ta lse. 

see .:0.150 OR., t~OT 

ADR(A$) 
.-
'-stt'in-::l \}ariab le name 

DIt1 A$(5 ) 
C=ADr;:(A$) 

AI)R 

L~=2085 

+F:et'-Irns the star·tin~1 stet'a-::le addr'ess 
in decimal oT the specitied strin'il. 

ABS ( m ABS 
"T 

'-nwnet-· i c \}ar' i ah le or constant 

A=ABS(-25) A=25 

*F:etw'ns the anse, ll~te ' ... 'a.l '-Ie OT the 
nl~mbet' . 

AHl(t'l) ATN 
"T 

'-numer i c var i ab le or constant 

B=ATt'l (56) B=1.5529410S 

*Retut'ns the arctan'ilent ot the number. ' 

B'r'E BYE 

*Ex its BASIC. Puts ~ou into ATARI 
Operatin'il S~stem 

(ATARI CGt1PUTER - ~lE~10 F'AD) 

CHR$(t~ ) CHR$ 
"T 

'-mlrller i,~ constar,t or var' i ab le 

PRItH CHF::t(65 ) A 

+Retw-'ns the character' that has the 
speciTied numeric code (ATASCII code). 

see also ASC. STR$, VAL 

CLOAD CLOAI) 

*Loads a IOt'O~1t"'aro Trom cassette to RAM 
memOt',:!. Does an aL~tomatic OPEN. 
ComlOl~ter '.vi 11 beelO once. You then 
t)ress PLA'y' on the taPe recorder ar,d 
hit RETUr;:N. 

see .~.lso CSA',lE " Et~TEF.: J LIST) RUN) LOAD J 

::;A',/E 
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CLOGO-l) CLOG 
"T 

'-numer·ic constcmt or variab 1", 

A=CLOG(83) A=1.91967869 

*Retw'ns the numbers lo~ in BASE 113. 

see also LOG 

CLOSE #F CLOSE 
"T 

'-fi le nwnb",r - numeric 
constant or '..0(;)1' i ab le (1-7) 

CLOSE #1 

*Closes +ile F (F is the file number). 

see a.lso OPEt~ 

CLR CLR 

*C lear's ",.11 '.Jar i ab les ",'a lues back to 0 
and de letes all D H1ens i oned str i n~s 
.:-rld ar·t' a':!s. 

see .:'.150 DIM 

COLOR H COLOR 
"T 

'-color re~ister (6-4) 
nLlmer·ic constant or ",'ariab le 

CotH CONT 

*Restar-ts the pr'o-"ram at the lin", 
i rflrfled i .3.te l,=, +0 1 10Ui i n~ th", statement it 
\lias eX",cLltin~1 \vhen a BREAK occurred. 
Dir",ct mod", onl,=,. An,=, remainin-" 
Lm",:x:",cuted st.3.teroents in the IOrev i ous 
lin", ar'e ski'med. 

see also STOP, END 

COS(t1) COS 
"T 

'-nwfler·ic const.;mt or ~)ariab 1", 

A=CO::: ( 5) A=13.283666887 

*Returns the cosine 0+ the number. 

see .=-.lso S I t·j 

CSA"/E CSAVE 

*:::.:'.'}es a pt'O'::I t'aII) from RAM memor':l to 
cassette. COrflPI..Iter beelOs tw i ce. 'r'ou 
then press RECORD and PLAY on the taPe 
r'ecot'det' .=-.nd hit RETURt~. I t does arl 
"'-'-Ite'w.:'.tic OPE~j. 

see a.lso CLOAD, EtHER, LI :::r, RUt~, LOAD, 
:::A',/E., OPEN 

lee DATA N DATA ,. 
'-numet'ic or' strin~ constant 

A=3 : COLOR A 
8 DATA 15., SHOES 

register 3 now controls 9 READ A,B$ A=15 and B$="SHOES" 

Chooses the re'::list",r to be used in th", 
Te, 1 10(1) i nSI ~r·"'jOh i c I.\lork. 

see a lse, SETCOLOf<: , GRAPHICS, PLOT, 
LOCATE, DRAWTO 

*Used on lw in de+ferred mode within a 
Pt-·o·,w·am. An':! number' of numeric or 
stt' i n~ dat.~. C ·3.I"1 +0 1 10IU the ke':llUord 
DATA ., s,,",:'et-;a.ted b':! comrnas. DATA is 
input te, ,:' r·0-:'1I"· <:<111 b':l READ. 

see .:.. \s.:. f<:EAD 
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DE[; DEG 

DEG 
F'RHH COS(3) 0.9986295421 

*Instructs the computer to use de~rees 
ina 1 1 TO 1 low i n':.l tr-i ,-' ca leu lat ions. 
The deTau lt is in r·8.dians. 

see a lso RAIl 

DIt1 ',i(E > D I t'1 
T T 

I '-nl.,lmer·ic art'a'::! dimensions or 
I maximum # ch81-' in the strin':.l 
'-nwf,et'ic or' stt-· ir,.;:t var'iable name 

DH1 A$(:;: ) IIIt1 A(4 .,9 ) 

*Reset")es spa.ae for' stt-·in·;'s ar,d arra'::ls 
(sin':.lle or double >. Multiple DIM ~er 
1 i ne is ac,::eptab le.. seper'atea b'::I 
c:orflm.~ . 

see .;:..lso eLF.: 

DF.:A~HO X, 'T' DRAWTO 
T T 

I '-'1' screen ooot'd i nate 
'-X screen coot'a i nate 

PLOT 1, 1 
DF.:AIHO 5 , 5 

*Dt-·.;:'J.US ali ne Tr'om the last a.ccessed 
screen point to the point specified. 
The top left corner of the screen is 
t'efetTed t'J 8.5 0 , (1. ( GRAPHICS 3-8) 

see 8.1so PLOT.. POSITIO~l.. PRHHlL 
GRAPHICS 

EtID 

*Pt'o':.lt-·2IJn exe cl.lt i on is ha 1 ted. It ma'::I 
be t'est.;:.rted l')i th cOIn. 
see also STOP.. CONT 

ENTER "T:" ENTER 
T 

'-t'::lpe of device letter (C or D) 

EtHER "C:" 

*Enter prO':.l2IJf, se':.lment from tape or disk 
in untoken i zed form (saved with LI sn . 
I t II.' ill autoomat i oa 11'::1 be appended to 
81-,'::1 ex i st i n':.l Pt'o~'r2IJn. 

see also LIST .. CSAVE, CLOAD, SAVE, 
LOAII., RUN 

Ei-~P ( t'l ) E::<P 
T 

'-nl.lmet-· i c consta.nt or' ",'ar' i ab le 

PF~ HH EXP C:: ) 2.0. (1855:::65 

*Raises e (2.71828179) to specified 
power (exponent). 

FOR L=S TO ESTEP N FOF<: 
..,. -r "T 'T 

I I I 'step size (optiona 1) 
I I '-end loop '..'a lue 
I '-start 10011> va lue 
'- 1001C' mm,er i 0 var i ab le name 

FOR N=15 TO 1 STEP -1.5 

*Loo~:' r·elC'e8.ts i tse If each time it f1i ts 
the NEXT until end va lue is exceded. 

see also TO .. STEP .. NEXT 

FREel) FRE 

PRINT FRE (0) 

*Retw'ns the number' of free b'::ltes of 
RAt1 memor"::! ' a ",'ai lab le to user. 
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GET #F _, t4 
"T "T 

I '-nwoet'ic ",oariaJo le n.:o.me 
'-file number (1-7) 

OPEN #1.4.0."K : " 
GET #1. t4 

GET 

*Inputs a sin"!.11e b':.'te _from the device 
specified in the roatchin"!.1 OPEN 
sta_teroent. ATASC I I va lue ass i ~ned to 
the specified variaJole. 

see a lso PUT _, OPE~L CLOSE. INPUT 

IF A THEtl Ii IF 
"T "T 

I '-stateroent 
'-comr.o.ar-i son 

IF A{9 THEt4 PR It~T "W It~t-lER" 

*A 110111S condi tiona 1 statement e xecution 
- on l':! e ::<ecuted if oompar i son A is 
tr-lle. Re lies on THEN to seper-ate 
coropa.rison A from statement B. 

see -a lso THEN 

GOSUB T GOSUB INPUT \0' INPUT 
"T 

'-t.ar-"!.1et 1 i ne nlJmber-
numer i c var i ab le ot' constant 

A=6:GOSUB 1000+A*10 branch to 1060 

*Br-_:o.t1ch to specified line nwnbet' and 
return when done (RETURN encountered ) . 
Ma.':! be llsed with ml. 

see also ON. RETURN , - POP . GOTO 

GOTO T GOTO 
"T 

'-t.ar-"!.1et li ne number-
nwoet'i c ",oar i ab le or- constant 

GOTO 250 

*Pr-o"!.1r--:;.J(1 execllt i on cont i nues with 1 i ne 
nwnber spec i f i eel. Ma.':! be llsed 1.(1 i th mol. 

see a lso Ot~. GOSUB 

GRAPHICS R GRAPHICS 
"T 

~r","hic mode numbet-- (0-8) 
numer i 0 c:onstant or ~_oar i aJo le 

GRAPHICS 3 or- GR. 3 

*Spec i f i es \\Ih i ch ~r--:oJ:'h i os mode \\1 ill be 
I.,/sed for' SCt'een dist> 1a.':!s. ~10des 0-2 at'e 
te>::t modes. 3-8 ar-e "!.1t--a,:'h i C modes. 
~1.a':! be _:ohbr-eo,J i ated -:>s (iR. 

see also COLOR . SETCOLOR, PLOT 

"T 

'-str i n"!.1 or nurner i c ",oar i aJo le n.:o.me 

It~PUT t4$ _, P 

* I m:'lrt is t' eOluested from the ke':.'boat--d. 
tet'lo i nated b':.' hi tt i n"!.1 RETURt-l ke':.'. 
t1ultiple o")a.riables rna.':! be input. 
ser.oerated b':! c ommas. 

see also INPUT # . GET 

HlPUT #F _, \0' It--tPUT# 
"T "T 

I '-stt' i n"!.1 or- n'.lmer i c var i aJo le 
I naloe 
'-numeric fi le nLlmber- (1-7) 

HlPUT #1.. A 

*Inputs data from the device specified 
in the ma_tch i n"!.1 OPEt-l statement. 
MI_lltiple <,oat'i-3.bles rna_':.' be input if 
seper-ated b':.' c ommas. 

see also OPEt-L, GET. It~PUT 

INT 
"T 

'-nwner i c constant or ",oar i aJo le 

PRItH ItH( 1. 8) 

*Returns the inte"!.1er value of the 
nWflber spec i tied. tr-Llncated <: r-ounded 
.I01_om) • 
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LEN(S$) LEN 
.-
~strin~ variable or constant 

B$="TESTING" 
A=LEIHB$) A=7 

lIEReturns the len~th of the sl=>ecified 
stt'in~. 

see also STR$, CHR$, ASC 

LET A=B LET 
T T 

I ~numeric or strin~ constant or 
I variable 
~numeric or strin~ variable name 

LET C=5l1EB 

lIEThe luor·d LET is Ol=>t i ona 1 and often 
left out. It is used for assi~nin~ a 
value to variables. 

LIST liT : II J S,E LIST 
-.--- T T 

I I ~end line number 
I ~start line number· 
~t~pe device for list (ol=>tiona 1) 

LIST 100,200 
LIST "e:", 20000, 20099 

lIEU st the slOec i f i ed I=>ro~r am li nes (i f 
no lines specified list all lines). 

see a.lso ENTER 

LOAD "T:name.ext" LOAD 
T -,- -.---

I I 'e-3 char name extension 
I '"optional 0-8 character name 
~~I=>e device letter 

LOAD "C:" 
LOAD "D:TEST.05" 

lIELoad -00. pr·,:;'S1r·alO from device slOeoified. 
Inc ltldes an automatic OPE~l. 

see also CLOAD . CSAVE, SAVE. ENTER 
LIST . I<:UI~ 

LOCATE X,Y,N LOCATE 
T T T 

I I Lnumer i c var i ab Ie name 
I ~Y coord i nate 
~X coordinate 

LOCATE 5,8.A 

lIEStores the color re~ister number that 
controls sl=>ecified I=>oint into the 
variable indicated. 

see also GRAPHICS, PLOT, COLOR, 
SETCOLOR, DRAWTO 

LOG(I~) 
T 

LOG 

~numeric variable or constant 

PRINT LOG(5) 1.60943791 

lIEReturns the natural lo~ of the 
number. 

see also CLOG 

LPRINT A LPRINT 
T 

~numeric or strin~ constant 
or variable 

LPRINT "ANS~4ER IS:" j A 

*Shortcut method to outl=>ut to printer. 
Does auto OPEN. More than one item can 
be OIJtl=>ut per statement, seperated b'::l 
semi-colons or commas. (LP. for short) 

see a Iso PRINT, PRIIH# 

NEW NEW 

*Erases pro~ram and clears variables. 

see also CLR 
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~IEXT L NEXT 
T 

L-rlumer i c var i ab le name 
same as name used in FOR 

~'IEXT L 

*End o-f the FOR I NEXT loop. Pro~ram 
execution corltinues at start o-f loop 
a~a.in unless end loop condition is met. 

see also FOR, TO , STEP 

!-lOT ~'l NOT 
T 

'-nurner i c constant or ~·'ar i ab le 

A=~~OT Z 
PRHll NOT 2 

*~~ot reverses the tr'ue/-false e\)a luation 
o-f its -fo lloulin~ statement. l=TRUE Mid 
0=FALSE. 

see a. Iso A~·m , OR 

~~OTE IIF., S, E: t--IOTE 
TTT 

I I L-b':jte number wi thin sector' 
I L-sector number 
L--f i le number 

~~OTE 111, Ft, E: 

*This is a DISK command used to 
slOecif':j an exact locatiorl on the disk. 

see a 150 PO I NT, OPEt~ 

ON !-l GOSUB Ll,L2 ••• ON 
T ,- ,-

I I L-second 1 i ne number 
I L-first line number 
L-numer i c var i ab le name 

Ot~ X GOTO 100,2130,3130 

* On ma':j be used in conjunction with 
GOTO or GOSUB. The tar~et line numbers 
can be constants or ,,'ariab les. Ma':j use 
LlP to as man'::! as fits on a lo~ical 
line ( line lis a-fter 1st are optional). 
see also GOTO, GOSUB 

OPE~~ IIF, I , p , "T : rlarne. ext" OPEt--I 
T T T T -.- -,--

I I I I I L{3-3 char' ext ens i on 
I I I I '-oPt i ona 1 0-8 char' name 
I I I Lt':jpe of device lettet' 
I I Ltor inter code (13 i-f not l lsed ) 
I ~/O code: 4=in, 8=out, 12=both 
Lf'i le munber (1-7) 

OPEH II 1 , 4 , 0 , "C : " 

*Open -fi le fot' input/outPut. ~~ame arid 
de\}iceo t':lpe can be a string variab leo 

see also GET , HIPUTII, PUT, PRmTII 

A OR B 
T T 

I L-second statement 
'-first statement 

IF X)99 OR 0.,')99 THEt~ 201313 

*Lo-:.. i ca 1 eva luat i on, if either state
meont is true , the OR is trlle. l=tr'ue 
.:ond 13=1' a Ise • 

see a 150 At~D , NOT 

PFtDDLE ( P) PAI):DLE 
T 

L-padd le nwnber" constarlt or' 
\"ariab le (13-7) 

B=PADDLE(A) 

*Value returned ~eots 
big~er as the paddle is 
turned counter c 10cKI.(I i se 
( 1-228). 

see also PTRIG. STICK. STRIG 

PEEK ( L) 
T 

PEEK 

L-memor':j location, numeric 
variable or constant 

I F PEEK ( 53279 ) =6 THE~~ 2131313 

*Returns dec i ma.l va lue o-f contents in 
the speci-fied memor':j location. 

see also POKE, FtDR 
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PLOT X, 'T' 
"T"T 

I '-Y coord i nate 
'-X coordina.te 

PLOT 1, 'T'+5 

PLOT 

*Plots a single point on the screen. 
Color determined b':! the l.;,st COLOR 
statement. Coordinat~ ma~ be 
numeric constants or 'v'ariab les. 
Point 0,0 is screen top left. 

see a Iso DRAWTO, COLOR., GRAPHICS 

PO HIT #F., S, B PO I t--IT 
"T"T"T 

I I '-b':!te n'.Amber· lui thin sector' 
I '-sector number 
'-fi Ie number 

POINT #1,3,5 

*This is a DISK command used to slOecif'O< 
an e xact location on the diskette. 

see also NOTE, OPEN 

POKE LV POKE 
"T"T 

I '-value (0-255) to IOllt in RAM 
'- locat i on of RAt1 to put va lue 

POKE 82,LMARG 

*P laces the va.lue spec i fi eel into the 
RAM memor':! loca.tion indicated. 

see also PEEK 

POP POP 

*Removes the last FOR NEXT or' GOSUB 
reference from the stack. Used to 
abnormall':! terminate the loop or 
subroutine. Execution continues with 
the next stateroent. 

see a Iso GOSUB , RETUR~I, NEXT, FOR 

POS IT I O~l ~C 'T' PO::::; I T I Ot--I 
"T "T 

I '-'T' coot'd i nate 
'-X c:oor"d i n.~.t€" 

POSITION 4.,6 

*Sets the cur'sor to the specified 
scr'een location. Point 0, ° is the top 
left cornet'. Coord i na.tes are spec i l' i ed 
'.ui th nw~er'ic: c:onstants or' variab les. 

see also PLOT 

PRINT A PR I t--IT 
"T 

'-numeric or string 

PRItH, "~HN~IER IS: II j t4$ 

*Items to print ma':! be constants or' 
var i ab les. ~lore thar. one ma':! be llsed 
pet' ~~r'int statement. ~1Llltil Ie i terns 
must be ser-'erated b':! commas or semi
colons. ? is aJobr'e')iation for' F'RItH. 

see a.lso PRHIT# 

F'RINT #F j A PRINT# 
,- "T 

I '-muner i c c,r str' i ng 
'-1' i Ie nWl1ber (1-7) 

PRHIT#6j "'r'OU ~~IN" 

*F'rint to device identified b':! its OPEN 
sta.tement (#6 is automat i ca II':! Opnl for' 
scr'een '!.1r.aJOh i cs). I terns rna':! be 
constants or variab les. 

see a Iso PR HIT, OPEt4 

PTRIG(P) PTRIG 
"T 

'-padd le number (0-7) 
numet'ic constant or variab Ie 

10 IF PTRIG(P)=l THEN 10 

*Retur'ns a 1 if the tr i gger b'.Atton is 
not pressed, or a 13 if the b'.Atton is 
I)ressed. 

see also PADDLE, STICK. STRIG 
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PUT #F.,'y' PUT ,. ,. 
I '-1"'1 1.,1 met' i c constant or' ...... ,,]"' i ."b le 
I (0-255) ATASCI I char c,:,de 
'-file number (1 -7 ) 

PUTl*I., ASC( "D" ) 

'This is the opposite of GET. It puts 
one byte representin9 the ATASCII code 
'Jf an':I ch.:.r':'.cteor to the de .... 'ice 
indic':'.ted in the OPEt·j st.:o.tement. 

seoe also GET. OPEN 

RAD RAD 

• I nstt'ucts comPI_ltet-· tha.t .:..1 1 tt-· i '~1 
functions from her eo on will beo in 
r·c-.dians ( not de9r·ees). Default is 
t'':'.dians. 

see a.lso DEG 

READ A READ ,. 
'-nl.,lmer i cor' str i 1"'19 ..... ar· i a!:' le n.:OJoe 

READ t·j,N$ 

*Oneo or more var i a}:, les can h':'.I.)e ..... a llles 
ass i ",ned to them fr'orn DATA stateornents 
with a READ sta.tement. Opt i ona 1 
rnu Itip le 'y'aria}:, les ar'e selOer·a.ted by 
commas. 

see also DATA 

REM anythin~ REt.., 

*Allows comments to be included in the 
pro~raJil listin'::!. An':lthin':.1 a.fter the 
REM I.r.ri 11 be i·,.1t)ot'ed arId execution 
continued on nex t line. 

REST OPE L RESTORE ,. 
'- 1 i ne number· - constant Crt-· 

'y'ari.:.h le ( detau It is £1) 

RESTORE 10~30+G 

*A 1 lc,ws DATA st.:..temeonts to be t-'eused 
be':.linnin':.l lllith the line specified. 

see also READ, DATA 

RETURt~ RETURt-oI 

*Retut-'ns frorn subr·ol.,ltine back to line 
th.:O.t ca lled it ((lith GOSUB. 

see also GOSUB, POP 

RND (0) Rt-·I:D 

X=INT(RND(0)*6)+1 

*Retw'ns a t' andom number between ' 0 and 
1 (e)(o lusive). 

RUN"T:name.ext" RUt ..... 
-----r-------

RUN 
RUt·j"C: " 

'-Otot i ona 1 de .... ' i ce type arId n.:<Joe 

runs IOrogram in memory 
loads and runs t .;;.toe IC'rO~.1r".:<Jll 

'ExecLltes IC'r·O':.1t'aJil star·tinS' at fir'st 
line. lIar' iab les at'e set tc, £1 ( arr'a':ls 
howe ...... ?t... ~.r·e not zeroed Ot~t). 

see also LOAD. CLOAD, SAllE, CSAIIE 
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::;AVE" T : n~fle. e >~t" :;::; A'·.·' E 
T -.,...- -.,...--

I I '-1<:1-3 char naIn€' e xt€'ns i ,:,n 
I '-0-8 char o"'t i ona 1 naIfI'" 
'-t':!pe dev i ce letter 

SAVE"C : " 

*Saves ~'ro~r~fI t o dev ice s ",ec ifi",d. 
Does an a.utornati c OPEt~. 

see also CSAVE, LOAD ., CLOAD ., RUt~ 

SETCOLOR R,C , L SETCOLOP 
T T T 

I I '-luminanc e 
I I (dark 0-14 1i ~ht, e<)en) 
I '-co lor' ( 0-15 ) 
'-re~ister number (0-4) 

SETCOLOR 2 , 5,12 

*stol' es co lor ancl lum i nanc e i nfe, in 
one of the 5 color re~isters . 

see also COLOR., GRAPHICS, PLOT 

SGtw·!) SON 
T 

'-numeric constant or variabl", 

IF SGN( X) =1 THEN PRINT "FINI SHED" 

*Returns +1 if the number is positi ve , 
o Hit is 0, or -1 Hit is ne~ati <,'e. 

SIN 
T 

'-numeric constant or variable 

A=SHl<B ) 

*Ret urns the sine of the number . 

see a.lso CO::; 

SOUND R, P,T , 'y' SOUt·-ID 
"T"TiT 

I I I '-<)0 lume ( soft 13-15 lOlleD 
I I '-tone (13-14 e'·)en.' 10=c le.:ll"· ) 
I '-p itch ( h i ~Ih 13-255 lou) 
'-re~ister or voice number (13-3) 

SOUND 2 , 141,10,8 

*Numbers ma':! be constants 01' vat"· i ab les. 
SOlmcl c omes throu~h TV sr.'eaker· cond the 
\" 0 lume ma.':! be further a.d.j usted (lI i th 
its volume controls. 

SQR(N ) 
T 

'-numer' i c \" ar i ab le or' constant 

PRHlT SQR(9 ) 

liERet urns the scruare I"'oot of the 
number . 

STATUS STATUS 

*Returns sta tus. 

FOR L=S TO ESTEP N STEP 
T T T T 

I I I Ist.ep size ( optiona 1) 
I I '-encl loop va lue 
I '-st.art. loop va lue 
'- loop numel'i c var i ab le name 

FOR Q=1 TO 9 STEP .3 

*SteJO clefaLll ts to 1 if not sr.'€-c i f i eel. 
Loop <)aria}) le is incrementeel b':! ste~' . 

see a lso TO . FOR, NEXT 
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STICK<t-1) STICI< .,. 
Lstick number(0-7) 

250 IF STICK(ZJ)=15 THEN 250 

*Returns the position 
of jowstick r~mber N. 
15 is the neutral 
"osi tion. Other numbers 
.:.>re as i nd i cated. 

see a.lso STR I G 

STOP 

1(1 14 6 

" I,... <11-15--7) 
/ I" 

9 1:~: 5 

::':;TOP ) 

*Executic'n stor-'s. ~law be r'estarted 
wi th COIH llli th l)ariah les intact. 

see a Iso E!'lIi, COIH 

STRIG(I'j) ST~:IG .,. 
Ljo':lstick number' (0-7) 

mmlet'ic variab Ie or' constarlt 

IF STRIG(1)=0 THEN PRINT "FIRE!" 

*Rehw'ns ." 1 if jowstick !~ tr' i'£13er' 
button is not r-'r'essed, and r·etw-·ns 
o if it is pressed. 

see also PTRIG, STICK 

STR$(!·l) STR$ .,. 
Lnumeric variable or constant 

!~$=STR$ (~l) 

*Converts .... nwrobet' into ." 
stt' in'£1 made w' c,f its nwoera Is. 
The number' 154 becomes "154". 

see a.lso CHF!:$ , VAL, ABC 

IF A THE!·j B .,. 
1 

.,. 
Lstatement 

LcorfliOar' i son 

IF A=10 THE!'l PRitH "~m~~lER" 

THEt-~ 

*If the compat'ison is tr'lle then the 
statement .:.>.fter· thE' THE!'l is e :x;'O'cl.lted. 
t1aw be TO 110((led b':I .;.t-,other· IF THE!·l • 

see a.lso IF 

FOR L=S TO ESTEP N TO 
T,.. ,.. ,.. 
1 1 1 'step size (optiona.\) 
1 1 Lend loop ',.' a lue 
1 Lstart loop l)a.lllE' 
L 10010 nwnet' i c '.oar i a10 Ie name 

FOR A=l TO 30 

*TO seper·a.tes the stat-·t ',.'a.llle and end 
va llle for' the 10010 ~,1ar' i ah Ie. 

see also STEP, FOR, NEXT 

TRAP L T~:AP .,. 
L line number v.:.>r·iab Ie or' c:onst.:orlt 

250 TRAP 250 : INPUT N 

*If an error occurs, the last TF.:AP 
takes contt'o 1 and e xecut i on cont i nw?s 
at the 1 i ne it i nd i ca.ted. Ot)ce llsee! it 
must be t-'eset once a~1ai n. It ma.w be 
set or r'eset as often ':'>.5 ':'Oll 1.I.lish. 

USR ( V) US~: .,. 
L input l,,'a lues (at least one) 

LlSR( 15) 

*PerTorms a Ma,::;hine Lan'£1lla~e routine 
usin~ the input values specified. 
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Appendix III 

ATARI Pokes 

POKE is a BASIC keyword with most microcomputers, including the 
ATAR I Home Computer. Howeve r, many people shy away from it since it 
affects the computer directly and immediate ly . 

However, we will lis t and explain some POKEs that you may be 
interested in, and if you use them correct ly they can be very useful. There 
are many others listed in Append ix I 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 peri od of time, it might 
burn out some of the co lor phosphors mak ing up th e screen. If no 
keys have been pressed for a while, yo ur ATAR I Home Computer 
will jump into ATTRACT MODE , changing the colors from light to 
dark and so on to preve nt any image fro m burning your screen. 
Location 77 kee ps track of how long it has been since th e keyboard 
was accessed. Each time the keyboard is touched, it resets itself to O. 
I t increments itself every few second s. When it reaches 128 it jumps 
into ATTRACT MODE . Thus when yo u POKE 128 into location 77, 
it th inks that it is time to protect the scree n 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. 
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This is useful when yo u have the ATARI do ing ANIMATED COM
PUTER ART. The screen is changin g, so t here is no worry about 
burning the screen. So to prevent ATT RACT MODE from startin g, 
just do this poke freq uent ly in yo ur program. 

POKE 755 ,x 

Location 755 keeps track of how the characte rs will be displayed on 
the scree n. Normall y it is 2, but if you pu t a 4 there all the characte rs will 
be di splayed upside down. POK E 755, 4 will flip characters upsid e down . 
POKE 755,2 wi ll,"eturn them to norma l. 

POKE 764,x 

This location keeps t rack of the las t key pressed, un til it is used by th e 
compu te r. This is sometimes refe rred to as the keyboard buffer. The com
pu ter wi ll al ways re member the last key hi t. If you hit two befo re it can 
use them, it will forget the first one. POKE 765,255 will clea r the buffer, 
even if yo u had hi t a key . This is hand y to use just befo re an INPUT, 
since it gives a clean start. For example, try this program: 

10 PRI NT " HIT A KEY" 
20 FO R LOOP=l TO 999 : NEXT LOOP 
30 INPUT X 

When you RUN thi s program and hi t a key, noti ce that when the program 
next asks you fo r an INPUT, it types the key you hit previ ous to as king 
you as the first part of yo ur answer. At ti mes thi s is not wanted. Thus, add 
the fo ll owing line to your program, and the bu ffe r will be cleared out : 

25 PO KE 764,255 :RE M CLEAR KEYBOARD BU FFER 

Now when you hi t a key, the computer forge ts it just before askin g fo r 
INPUT. 

I t also is useful to use PE E K wi th 764. That way you can watch for 
when a key is hi t. For example: 

100 IF PEE K(764)=255 THEN 100 :REM WAIT TILL KEY IS HIT 

The above line will wa it t il l a key is hit before cont inuing 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 th is: 

POKE 82, 0 

Now you have the maximum length. Did yo u 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 7 Now clear your screen (don't use the 
[SYSTEM RESET] button-use [SHIFT] [CLEAR]). The margins are 
sti ll different. They will remain different until you either issue another 
POKE to 82 or 83 or you hit the RESET button. 





Appendix IV 

Clocks, Time, and 
Timing Input 

Your ATARI Home Computer has a "built-in" clock, which will 

enable you to write programs wh ich need a way to keep track of time. 
This is most often useful when you want to "time" a playe r's response . 
Here is a brief description of how you can make use of your AT A RI '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 locat ions 18,19, 
and 20, beginning with the moment yo ur 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 interva l 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-uni ts 

C 
PEEK (20) number of unit "jiffies" (each jiffy = 

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 wi ll 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 simpl y need to divide by 60 (each 
jiffy is 1/60th of a second). Therefore, we could add: 

20 TIME1 = INT(TIME1/60} 

Or, we cou ld have written our original line as fo ll ows: 

lOTI MEl = I NT(((PEEK(18} *65536}+(PEEK(19}*256}+ 
PEEK(20}}/60} 

In order to see what the starting time is, we simp ly PRINT its va lue: 

30 PRINT "START TIME = ";TIMEl 

Now, if we want to determine how much time has passed at any 
moment, we just subtract our starti ng time (TIMEl) from the current 
ti me: 

6000 REM - SUBROUT INE 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 wi ll 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 fu nction; your ATARI 
will always count "jiffies," but you won't be ab le to sense them unless you 
start your own version of the clock running.) 

We could use thi s subroutine to tell how long it took someone to 
answer a math prob lem as fol lows: 
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100 TIME1 =1 NT(((PEEK(18) *65536)+( PEEK (19)*256)+ 
PEEK(20)) / 60) 

110 PRINT "WHAT'S 4*7 "; 
120lNPUT X 
130 GOSUB 6000 
140 PRINT "IT TOOK YOU ";TIMEGONE ;"SECONDS TO 

AN SWER THAT." 

Because you may use it quite often, it would probably be a good id ea 
to make your " clock starter" a subroutine as well . You could do this by 
just renumbering line 1 00 (or line 1 0 in the fi rst example) and add ing a 
RETU RN to end the subroutin e. Then , to start th e 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 - - SUBROUTIN E TO START THE CLOCK --
59 10 TIM E1 = INT(( (PEEK(1 8)* 65536)+(PEEK(19) *256)+ 

PE EK(20)) /60) 
5999 RETURN 
6000 REM - - SUBROUTIN E TO GET ELAPSED TIME --
6010 NOW = INT(((PEEK(18) *65536)+(PEEK(19) * 256)+ 

PEEK(20)) /60) 
6020 TIM EGONE = NOW - TIME1 
6030 RETURN 





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 1=1 TO P:LET S(P)=O:NEXT I 
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=1 TO P 
6040 PRINT #6;"PLAYER;I;//=";S(I)// 
6050 PRINT #6 
6060 NEXT I 
6099 RETURN 
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Appendix VI 

Screen Design Sheets for 
GRAPHICS Modes 0-8 

We wish to thank Mr. Bill Carris of the Home Computer Division of Atarl, In c. 
for his permission to reproduce these sheets . Mr. Carris developed them while 
he was working as Director of Atarl Technical Services. 
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Appendix VII 

ATASCII Character Codes 

The fo ll ow ing chart is designed to make conve rsion hom AT ASC II 
to character string easier. You may know what keys th e user of you r pro
gram is supposed to hit, but yo u may not know what their AT ASC I I 
va lu es are . AT ASCI I Keyboa rd Chart to the I-escue! Sim ply locate the key 
on th e chart, and all possible ATASC II va lues are shown ri ght on the key. 
NOTE that each of the 26 lettel-s has 6 possible va lu es, depend in g on the 
mode: shifted, reverse, or contro l. The lower left corner of the chart shows 
how to interpret eac h of th ese numb ers. 

Now, let's say fo r exampl e, that you want the user to hit Y for yes, 
N for no, or H for help (it' s nice to allow a HELP opt ion). But yo u don't 
I-ca ll y ca re whether it is a cap ita l or sma ll lette r, or even whether it is 
reverse or contro l. You simpl y want to know if one of those 3 keys was 
pressed (ignorin g all others). First look up the keys and wri te down their 
va lu es. In this example yo u wou ld wr ite: 

Y = 89, 121 ,25,217,249, 153 
N = 78, 11 0, 14, 206, 238, 142 
H = 72, 104,8,200,232, 136 

Now you sim ply write a subroutine to get a keypress, and another to 
check if it is one of the va lu es yo u are expec tin g. I f it is not a vali d value, 
go back and get another keYP I·ess. If it is va lid, return it as a capital Y, N, 
or H. This may sou nd in vo lved and comp licated, but it rea ll y is quite 
simpl e. Be low is part of a samp le program, including the two routines 
men tio ned above. 

337 
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UPPE R CASE + 32 = LOW E R CASE REVERSE CHARACTE R = NOR MAL + 128 
/ / STA RT / '\ / ERROR'\ / '\ / / '\ 

& STOP BUZZ 253 -- -- -- --
D ISPL AY 136 

ESC 27 

CLRI 58 

SET 159 

TAB 127 

/ 

! 33~ " 34~ #35~ $ 36 !IE] % 37~ & 38 11 66 1 ' 39~ 

149§] 2 50[ill] 35 1§] 4 52 G]Q] 5 53~ 8 54m 7 55~ 
'\. '\. '\. / 

'\/ '\/ '\ "- '\/ "'\. 

r17~ T 23[TIIJ 1 5m - 1811 46 1 . 20 11 48 1 125m _ 2 111 49 1 

q1l3[EO w1191247 1 8101 12291 rl1 412421 t 1161244 1 Yl2112491 u 1l712451 

0 811 2091 W 87ill}j E 69G22J R 8212101 T 84[ill] Y 8912171 U 85[TI] 

"- "- "- "'\. '\. '\. 

"- "- / 

t-111291 +1911471 -; 4ITBl / 6[ilij \7~ .... 8~ .... l°ITm 
CTRL a 971225 1 s1151 243 1 dlOol 2281 '102/2301 g103[ill h10412 321 j10612341 

A65~ S 83~ o 68 [ill] F 70~ G 7111991 H 7212001 J 741202 1 

"'\. 

SHIFT 

CHARACTER 
REG . CODE 

/ "'\. 

/ 

L26ITE] 

z12212501 

Z 900]] 
/ 

REVERSE CO DE 

z CONTROL 

'\. '\. 

'\/ 

~24~ .J 3[ill 
x12012481 c 9912271 

X 88~ C 67~ 
'\. 

Y 2 SH IFT OR LOWER 

x CA PS 

/ 

/ "- / / '\ 

I 22~ 12@Q] _14~ 

v 1l 81246 1 b 981226 / n 11012381 

V86~ B6611941 17812061 
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VALUES FOR CHR $(V) - GET #1 , V- POKE X, V- PEEK (X) - ASC ("X") 

/ '\/ / '\ QEAR\ {~AR ~ 
,...--.. 

DELETE -- -- -- 125 INST 255 254 

@ 64!I2] (40~ ) 41~ CLEAR LINE LIN E BREAK 
125 

INSTI57 
DELETE 

8 56§] 9 57[ill] • 48 [ill] c 60 11881 =- 62 @Q] 
156 

BACK S 
'\ '\. / /"'-. 126 / , / 

/ '\/ "/ " / '\/ / 

• 9@] • 15/1431 +1 61144 1 t 28 ~ 29 

jJ0512331 01111 2391 p112/ 2401 - 95 1223 1 11 24 1252 1 

1 73/201 1 0 7912071 P 8012081 - 45 o:TI] =61 1189 1 

RETURN 155 

, / / / ''---''/ 

·1111 391 • 1211401 

k10712351 110812361 

K 7512031 17612041 

.123[TI] -- 30 -- 31 

: 58@]] \ 92 /220 1 A 941222 1 

; 59[}]2] + 43DJ] .42IT:2Q] 

.,....------.. 
/ / / '\/ , / 

-13ITiD .O~ .9612241 - RVS O FF 

~1091 237 1 [ 91lli2j ] 93m:TI 763m 

.7712051 ' 44o::TI] • 46 /1 741 / 47 ITTIJ 
RVS ON , / 

CAPS 

LOWR 

SH IFT 

Chan designed & compi led by Len Lindsay 

SPACE 
32 ATASC II CHARACTER CODES 

SYSTEM 
RESET 

OPT ION 
PEEK (53279)=3 

SE LECT 
PEEK '(53279)=5 

START 
PEEK (53279)=6 

REVERSE SPACE 
160 

©1 980-Rep rint ed wi th permi ssio n-* ATAR I is trademark of ATAR I Inc. 
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100 PR INT "YOUR (HO I(E (Y,N, OR H):"; 
110GOSUB 1000: REM GET A VAllO RESPONSE 
120 IF ($="H" THEN GOSUB XXXX : REM ROUTINE 

FOR HELP 
130 IF ($="Y" THEN GOSUB YYYY : REM ROUT INE 

FOR YES 
140 IF ( $="N" THEN GOSUB ZZZZ: REM ROUT INE 

FOR NO .. . lPROGRAM HERE] 
999 ENO 
1000 ($=" " : REM ROUT INE TO GET Y, N, OR H 
1010 GOSUB 2000 : REM GET THE (OOE OF THE KEY 

PRESSEO 
1020 IF (00E=89 OR (00E=121 OR (00E=25 OR 

(00E=217 OR (00E=249 OR (00E=153 THEN ( $="Y" 
1 030 IF (00E=78 OR (OOE=l l 0 OR (00E=14 OR 

(00E=206 OR (00E=238 OR (00E=142 THEN ( $="N" 
1 040 IF (OOE=72 OR (OOE=l 04 OR (00E=8 OR 

(00E=200 OR (00E=232 OR (00E=136 THEN C$="H" 
1050REM IF($STI LL = " "THEN ITWASNOT VA LI O 
1060 IF ( $=" "THEN 1010: REM GET ANOTHER KEY 
1 099 RETURN: REM ($ NOW IS EITHER Y, N, OR H 
2000 OPEN # l ,4,0,"K:" : REM TH IS (OU LO BE AT THE 

PROGRAMS BEG INNING 
2010 GET#l ,(OOE: REM GET A KEY 
2020 ( LOSE # l : REM NOT NEEOEO IF LINE 2000 IS AT 

PROGRAMS BEG INN ING 
2099 RETURN: REM (OOE IS THE VALUE OF THE KEY HIT 



ABS, 299, 301 
Addition drills, 82, 85-88,89,90-91 
Addition sign, 82 
ADR, 299, 301 
A I RPORT 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, refe ren ce guide, 

297-311 
ATARI BASIC Interpreter, 289 
ATARl logo key, 74, 95, 250 
ATARI printers, 182, 190, 197 
A T A RI 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 vocabu lary, 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 
CO NT, 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, 8 1, 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 

GRAPH ICS 2, 64-66, 233,234-35, 
276,300,307 

GRAPHICS 3, 12 3, 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 
GRAPH ICS 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, 
308,3 14 

INT,23,31,49,300,3 08 
INT(RND(l )*any integer), 23-24, 

25,31 
INT(RND(l)*any positive integer) 

+1, 24, 25, 27,31, 126, 128 
LET X=, 26- 27, 31, 38, 95, 300, 

309 
LIST, 5, 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, 10,5 3,182, 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, 29 1, 292,300,307 
RETURN,60,61,79,80-81, 

102-3,294-95,307 
RND(l), 22, 23, 31,126,300,307 
RUN, 5, 7,10,300,307 
SETCOLOR Y, Z, W, 276,278-79, 

281,282,299,301,306 
SOUND, 66-67, 299, 305 

BASIC vocabu lary, immediate mode 
for, 5-6 

BIGLETS subroutine, 218 
BINGO, 139, 140-44 
Blinking square (see Cursor) 
BRAINBUSTER, 139, 153-57 
Branch ing, 28-31 

definition of, 31 
[BREAKj key, 8,10,11,49,78 
BYE, 299, 302 

[CAPSjLOWRj 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 
CHR$, 299, 301 
[CLEARj 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 

335 
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COLOR DOTS, 288 
color plotting (see Color programs, 

TRIANGLE) 
colors availabl e in, 276,278, 301 
for demonstrat ion of 128 AT A R I 

colors, 276-77 
for demonstration of 128 color / 

lumin ance combinations (see 
RAINBOW) 282 

RANDOM COLOR MOSAIC, 28 1 
3-D COLOR CUBE, 284 
TRIANGLE, 285 
using paddle control lers 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 
re locating, 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 
def inition of, 9 
explanations of, 10-11 
parentheses, 23, 24, 32 
quotat ion marks, 6, 10 
semicolons, 8, 9,11 
spaces, 8, 182 

DICE programs, 126-31 
D ICTIONA R Y 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, 15-1 9 
ENCODING & DECODING game, 

18 2-84 
Error messages, 14-1 5, 290-96 

definition of, 2 0 
Errors, ty pes of, 289-96 

array or string D 1M error, 293 
attempt to divid e by ze ro , 293 
c ursor out of range, 295 

input statement error, 292-93 
line not fo und , 293- 94 
no matching FOR statement, 294 
out of DATA error, 291-92 
RETU RN er ror, 294-95 
rUIl-time e rro r, 289, 290 
se mantic erro r, 289 
stri ng length e rror, 291 
sy ntax e rror, 289 
va lue error, 29 0-91 

[ESC] key,57,58, 63, 72, 74, 95, 
161,251 

EXP, 299, 306 
Explosion programs, 260 

File dev ices, 295 
FOR (see BASIC vocabulary, exp la-

nat ions 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 COD E GUESSING 

GAME,181 
anagrams, 185-87 
ANIMATION,229-32 
ASTROLOGY, 196-97 
be ing first to reach 100, 116-1 8 
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 
congratulat ing playe r, 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, 18 2-

84 
FORTUNE TELLER, 194 
fract ured letterwriting, 190-92 
Fract ured tales, 188-93 
GOODNAME game, 234 
GRA PHICS CODES, 182 
GUESS THE CENTER, 226- 28 
horosco pe, 196-97 
MEDITATIVE WORD IMAGERY, 

163-64 

moving messages, 233- 35 
NIM,119-25 
number fac ts (counting), 78-79 
numbe r-guess ing, 33-35,111-15, 

281 
number and logic, 111-57 
ORACLE, 195 (see also Games, 

COLOR PREFERENCE) 
PHANTOM , 139, 145-5 2 
plotting-guessing , 223-25 
QWERT,136-39 
REVERSE, 132-35 
secret codes, 181-84 
SERIES, 175-80 (see also Games, 

types of, USSTATES) 
SI LL Y QU ESTIONS/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 
USST ATES, 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 know ledge of loca

tion on key board, 182 
GRAPHICS CODES game, 182 
Graphics modes, 40, 44, 46, 65,221-

51,278,281,301 (see also BA-
S IC vocabu lary, exp lanations of 
GRAPHICS 0-8) 

GUESS THE CENTER game, 226-28 

Horoscope game, 196-97 
HORRORS OF WAR program , 273-

74 
HUE,68 

Increm enting, definition of, 63 
I NPUT (see BASIC vocabulary, exp la

nations of, IN PUT A$ and INPUT 
X) 

[INSERT[ key, 16 , 18, 20, 21 
Inverse vid eo letters, 72 , 74,95 
IRIDIS , 72 

JAZZ program, 270-72 
Jiffy clock, 317-18 
Joyst ick controller, 139,265 

Keyboard bu ffe r, 314 
KEYBOARD CHORDS program , 264 



Keyboard, feat ures of, 4 
arro w keys (see Keyboard, fea tures 

of, cursor-control keys) 
ATAR I logo key, 74,95,250 
[BREAK] key, 8, 10,1 1,49,78 
[CAPS/LOWR] key, 65, 70 
[CLEAR] key, 14, 16, 20, 46, 57, 

58,63,72,74, 161 
[CT RL] key, 15-17, 19, 20,72, 

74,95, 181 ,249,25 0 
cursor-control keys, 15-16,1 9,95 
[DELETE] key, 16, 17, 18,20,21, 

251 
[ESC] key,57,58,63, 72, 74,95, 

161,25 1 
[INSERT] key, 16, 18, 20, 21 
[OPTION] key, 67,226,276 
rap id repeat, 16 
[RETURN] key , 5, 6, 7,10,18, 

19,21, 33,39, 42,52,5 7 
[SELECT] key, 67, 276 
[SHI FT ] 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 
Logica l lin e, 46, 57 

defin ition of, 9 
Loops, co mmands 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 
examp les of, 28-31 
setting up, 7-9 

Loops, types of 
delay (WAIT), 56, 62, 68 
in fin ite, 8, 9 
nested , 53- 54, 6 1-62 

MED ITAT IVE WORD IMAGER Y 
game, 163-64 

Men u, creat in g, 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 

erro r made with, 294 
NEXT (see BASIC vocabulary, exp la

nat ion s of, FOR-NEXT) 
N I M game, 11 9-25 

program for, 123-25 
NOT, 300, 311 
NOTE, 300,311 
Number and logic games, 111 -57 

ON (see BASIC vocabulary, ex plana-
tions of, ON_ GOSUB) 

OPEN , 300, 311 
[OPTION] key, 67, 226, 276 
OR, 300 , 31 1 
ORACLE game, 195 

PAD DLE , 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, exp la-

nations of, PLOT X, Y) 
Plotting guessing games, 223-25 
POINT, 300, 3 10 
POP, 310 
POSITION (see BASIC vocabulary, 

ex planations of, POSITION X, Y) 
PRINT (see BASIC vocabulary, ex

planations of, PRI NT) 
PRINT # (see BASIC vocabulary, ex

planations of, PRINT #6; ) 
Program debugging, 290-96 
Programs (see also Subroutines, 

Games) 
blinking title before changing color, 

68-69 
changing color of letters in a pulsat

ing effect, 68 
c hanging luminan ce leve l, 75 
c han ging sc reen background co lor , 

68 
for choosi ng a random number, 22-

27 
c learing screen without erasing 

memory, 14 
for color (see Color programs) 
fo r colored hearts, 70, 72 

INDEX 337 

color/sound show for winner, 11 6, 
117 

for continued calculation using one 
INPUT statement, 27-28, 32 

correct ing mistakes in, 13-21 
co rrecting while writing, 17 
definition of, 9 
displaying titl e upside down every 

oth er blink, 69 
drawing, 24 
for drawing a moving face, 230-31 
dress ing up games (see Games, dress-

ing up) 
dupli cat ing a BASIC statement 

(multiple line trick), 18-1 9 
for dynamic computer art, 236-40 
for a dynamic dictionary definition , 

249-51 
for grap hics demonstration using 

straight lines and color, 241-44 
using high resolution drawing, 245-

48 
giving hints to play er, 113, 162, 

226-28 
for identifying three-letter words, 

173- 74 
for interesting wave effects, 249 
for keeping track of number of 

guesses, 11 3 
for learning to estimate a correct 

answer (see GUESS THE CEN
TER game) 

for learning harmony and musi c 
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 
for screen 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 
fo r three-letter word dict ionary, 

165-68 
wr iting timing function for, 317-19 
visuali zing, 8 
wr iting into memory , 5,6, 7 
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Programs, drill-and-practice type , 77-
105 

addition drills, 82, 85-88, 89, 90-
91 

a lgeb ra , 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 ski ll s, 91-93 
lette r id entification for young ch i 1-

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, rul e maker and 

player, 91-93 
for upper e lementary and junior

high grades, 91-93 
PTRIG, 300, 309 
PUT, 300 , 308 

Question mark, 225 
Quotation marks, 6, 10 
QWERTgam e, 136-39 

RAD,308 
Random line/sound pattern , 258 
Random number function (see BAS IC 

vocabulary, exp lanation s of, 
RND{l)) 

Random numbers, plotting, 44 
READ (see BASIC vocabulary, exp la

nations of, READ-DATA) 
Recognition routin e, 165 
[RETURN] key, 5,6,7,10,1 8,19, 

21,33,39,42,52,57 
REVERSE game, 132 

Program fo r, 133-35 
RND (see BASIC vocabulary, exp la-

nations of, RND{l)) 
ROCKET LI Ft OFF program, 259 
ROW, 74, 75 
Run-time erro rs, 289, 290 

SAVE, 299, 306 
Screen 

changing margins on, 315 
cl ea ring without e rasing memory, 14 
co lor, 20 
des ign sh ee ts for graph ics mode on, 

325-32 
Screen-protection color change, 75 
Scro lling, preve nting, 58 
Secret codes, 181-84 
[SELECT] key, 67, 276 
Se mantic e rrors , 289 
Sem icolons, 8,9,11 
SERIES game, 175-80 

SETCOLOR Y, Z, W, (see BASIC vo
cabul ary, explanatio ns of, SET
COLOR Y, Z, W) 

SGN, 299, 306 
[SHIFT] key, 14,18,20,21,46,57, 

65,70, 16 1,25 1 
S ILLY QUESTIONS/ANSWERS 

game, 198-99 
SIN, 299, 306 
Siren program, 259 
Sound programs 

AIRPO RT,261 
CHORD BUILD E R, 265-67 
COLOR AND SOUND comb in a-

tions, 268-69 
th e danc ing dot, 258 
explosion, 260 
HORRORS O F WAR (sights and 

sounds), 273-74 
inte rest ing pitch , 256-57 
JAZZ, 270-72 
KEYBOARD CHORDS, 264 
KEYBOARD ORGAN, 263 
KEYBOARD PIANO, 263- 64 
ne rvous lin es, 258 
random lin e/sound pattern, 258 
ROCKET LI FT OFF, 259 
siren or whistl e, 259 
us ing voice, distortion, and vol um e, 

262-64 
SOUND W, 254 

range of, 255 
SOUND X, 254,255 

vo ices of, 254, 255 
SOUND Y, 254 

pitch values fo r musica l scale, 254-
55 

SOUND Z, 254, 255 
range of, 255 
values for di sto rti on control , 255, 

262 
Spaces, 8, 182 
Special function characte rs, 72-7 3 

graphics effects with , 249-51 
Spec ial function keys, 276 
Spelling drill s, 99- 102 
SQR, 299, 305 
[START] key, 67,276 
STATUS, 299,305 
STEP (see BASIC vocabu lary, expla-

nat ions of, FO R-ST EP-N EXT) 
STICK , 299, 304 
STOP, 295, 299,304 
STR IG, 299 , 304 
STR$, 299, 304 
Subrouti nes, 290 

c lock starte r, 317-1 8, 319 
for creat ing 3-lette r wo rd diction

ary, 165, 166-68 

definition of, 79, 102 
for dice-throwing, 128, 130-3 1 
error mad e with, 294-95 
fo llo wing flow betwee n main pro-

gram and, 81 
pause, 102, 103, 229 
scorekee per for more than one play

er, 321 
fo r tim ing a player's answer, 318- 19 
used in a simple dril l, 79-81 

Subroutines, for word and guessi ng 
games, 217-18 

Subtraction drills, 83-84, 88, 89 
SUNTORED program, 170-72 
Syntax errors, 289 
[SYSTEM RESET] key, 44,46,67, 

78 

Tex t graphics, 249- 51 
Text mod es 

e rror with cursor in , 295 
obtaining interesti ng wave effec ts 

in, 249 
summary of, 222 

Tex t window, 278 
defin ition of, S 3, 61 

THREE-LETTER DI CTIONARY pro-
gram, 165-68 

Three-lette r word games, 165 - 80 
Tim e, 317-1 9 
Times tab le drill, 89 
TO, 299,303 
TO ESTITCH game, 206-10 
TORTOISE & THE HAR E games, 50, 

52- 6 1 
TRAP, 299 ,3 03 

USR, 299, 303 
USST A T ES game, 201-6 

VAL, 299 , 302 
Variab le n ames, 95,290 

A$, 96-97, 217 
HUE,68 
NAME $, 85-86, 96, 97 
WAIT, 56 

VOCABULARY game, 210-16 
Vo lume control, 255 

WAIT,56 
Whistle program , 259 
Word and guess ing ga mes, 159- 218 
Write-protected disk , 296 

X coordin ate, 223 , 224,291 
XIO, 299,302 

Y coordin ate , 223, 224, 291 





~~ij 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 novi ce computer user. The authors encourage you to de
velop you r own ideas for computer games and provide models from which 
to draw ideas fo r such games. You ' ll start wi th easy games that will serve as 
building blocks for more complex and creative programs. At the end of each 
chapter are sophi sti cated program s that will interest experienced program
mers or ueginners who wan L a chall enge. You 'll learn how to develop yoU/' 
OWJl programming sLy les and have fun as you do it. And in the process you'll 
discover andmast er all th e capabiliti es of your machine . 

In addition to games, yo u ' ll find a spec ial sec tion on the graphics, sound, 
and color features of your Atari Home Computer Sys tem . You 'll learn how 
to draw graphs, add color and sound to your games, and mix .all the modes 
of th e computer to create multim edia games and performances. 

Atari Games and Recreations can al so 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 Jl eed not be limited to the mathematically 
gifted or scientifica lly-minded use r. 

Atari Games and Recreations enahles you to play with your computer and 
take power over it. U ltimately, yo u are th e inte lligence of your computer , so 
explore th e gam es, experim ent , and beco me a computer cxpert! 
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