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To the Reader 

This book is for people \·vho \'Vant to learn 110\.v to use, progran1, and enjoy 
the Radio Shack Color Computer. Using this book. you can teach yourself 
ho\<V to read and understand BASIC. the language of Lhe Color Computer 
and n1any other con1puters. No previous computer experience is required, 

The Color Computer is friendly, fun, easy to use by kids and adu lts, al 
home, school. or elsev.·here.1L is a superb lo..,v-cost co1nputer for education
al and recreational use. 

That's really what this book is all about-to help you learn to use the 
Color Computer for your own recreation and education. So play and learn 
your way lhrough this book- have a good time! 

You will learn BASIC. a language you use to tell the computer 'vvhat you 
"vant it to do. Since BASIC is a language, leaJn it as you might learn any 
language. such as English, Spanish. or Swahili . 

• Learn a little bit and use it. 
• Learn a little more and use it. 
• And so on. Be patient. There's no hurry. Becoming fluent in 

BASIC takes some lime, but you can enjoy every moment. 
• Be confident. BASIC is a simple language. much more easily 

learned than English, Spanish. or Siva hi Ii. 

This book is not a reference manual. lt is not a textbook. l t doesn't even 
try to cover oil of Color Computer BASIC. That \.vould take three or four 
books this size, if we explained everything as slO\\•ly and carefully as •ve do 
in this book. 

If you can read a newspaper or a cornic book. you can use this book to 
help you teach yourself to read, understand. and use BASIC. Before you 
begin. brov.rse througl1 Appendix K. "Look Here First." for sources of 
additional infor1nal.ion to help you learn. 

Wait! Before p lunging into Chapter 1, read "l-Iov.1 lo Use This Book." 



How to Use This Book 

This is a Self-Teaching Guide. You can use this book to teach yourself. Each 
chaplet of this book [except Chapters 12 and 13) is composed of short 
numbered sections called fro1nes. Each frame is a single idea, topic, or 
problem. At the end of most frames are questions for you to answer or 
things for you to do on the Color Computer. 

If a frame asks you lo do something on the computer. do it! The Color 
Computer itself is your best teacher. Experiment- try it and find out what 
happens. 

If a frame asks ql1cstions. ans\ver them. vVe've left so1ne space for your 
ansvvcrs throughout the book. bul if you need inore, use a separate sheet of 
paper. Don't peek al our ans\vers until you have written your ansvvers. 
Then compare. You \Viii find our anS\\'ers belO\\' the dotted line. Some
times our ans\ver is Lhe "right" ansvver: sometimes our ansvver is one of 
many "right" answers. Yours may be just as "right" or even better. You 
decide. 

We encourage you to use this book '"''hi le seated comfortably in front of a 
Radio Shack Color Co1nputer. Try our examples and exercises. You and the 
Color Con1puter \Vi II k110\>\' \Vhat vvorks and \.vb at doesn ·1 \.vork. 

The first page of each chapter briefly lists what the cha pl er covers. Scan 
that .lisl. 1f you feel you already know it. skip lo the back of the chapter and 
take the Self-Tesl. The ans,vers to the Self-Tesl list the frame i1umbers 
'vithiu the chapter lhal relate lo the question. If you n1iss a Self-Test 
question, revie\'' those frai11es. You may also \Nish to bro\vse through the 
chapter lo find the little treasures (variations, challenges. puns, and ·so on} 
tl1at we bave buried Ll1ore for you to find. 

Things get more challenging as you progress through the book. If you are 
a beginner. start \vith the first chapter and v\'ork (play!) your \Vay through 
the book. Lf you already kno'v so1nc BASIC, feel free to broi.vse. slcip around. 
meander through tl10 book. Use the beginning-of-chapter objeclives list and 
the end-of-chapter Self-Test as your guides. 

Of course. look al the table of Contents. You \vill see lbe tilles of 13 
chapters and 11 appendixes. Curious? Go ahead-explore. 

This book is full of challenges. They range fron1 easy to hard to awful. 
You vvill find challenges 1'Vith solutions and challenges 1-\'ithouL solutions. 
Many of our challenges are unusual. And n1any of our solulions are un
usual, especially in Chapter 12. lf you are a puzzler-a person vvho likes to 
solve problems (especially in unusual \vays!)- \ve think you '''ill like our 
challenges. 

v 
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Chapter 13 is a "mini-reference manual." !l contains brief descriptions of 
all important words in the language of BASIC for the lowest-cost Radio 
Shack Color Computer (Catalog Number 26-3001.) Il does not contain 
words in Extended Color BASIC for the more expensive Color Computer 
(Catalog Number 26-3002). Use Chapter 13 for quick reference. 

One more thing. As you use this book and your Color Computer. know 
this: 

YOU CAN DO NOTHING \1VRONG! 

You can't harm the con1puter by typing stuff into it. You may make mis
takes, but that is a natural part of exploring and learning. Risk it! Try it and 
find out what happens. You can learn more from your ov1•n patient explora
tion than from this or any book. 

So, explore, enjoy, and tell us about your discoveries as you teach 
yourself how lo use, program, and enjoy your Color Computer. 

Bob Albrecht and Friends 
Dymax Gazette 
P.O. Box 310 
Menlo Park, CA 94025 
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CHAPTER ONE 

The TRS-80 
Color Computer 

Relax, make yourself comfortable. The first chapter is especially easy! In 
this chapter, you begin learning ho\v to use, program, and enjoy the Radio 
Shack TRS-.80 Color <;:omputer. * Get ready for an adventure in sound, 
color, and convivial con1puting! 

The Color Computer is friend ly, fun, easy to learn and use by kids and 
adults, a t home or at schoo l. Although designed primarily for educational 
and recreational uses, it can also do "serious stuff" in the \\'Orlds of math. 
science. home and personal 1nanagement, and small business. 

You will also begin to learn computerese, the jargon or tcr1ninology of 
computers. You will be able to better understand the literature of the 
computer age and enjoy conversing about the exciting things you are doing 
with your Color Computer. 

When you finish thi s chapter, you will kno\v a fe\v things about the 
TRS-80 Color Computer and be able to use the follo•ving words and 
phrases: 

TRS-80 Color Computer System 
Keyboard 
Television (TV) output 
Microcomputer and microcomputer ch ip 
Program PAKSl"t 
Cassette recorder 
Joysticks 
BASIC (TRS-80 Color BASIC) 
Memory 
Read-Only Memory (ROM) 
Random Access Memory (RAM) 
BASIC program 

• 
•This book is about the TRS-80 Color Cornputer. Radio Shack catalog Nu rnber 26-:1001. \l\'e do 
NOT cover Extended BASIC. Ho\vever. (!verylhing in this book \Viii \York on the Color 
Computer \Vith Extended BASIC (Catalog Number 26-3002). 
+Program PAKS are a product of the Tandy Company. 

' 

1 
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• 

And al the end of this chapter, you "''ill be ready to continue with Chapter 2, 
in \.-.rbich you begin "talking" to tbe Color Computer! 

1. You can start \Vith only a Color Co1nputer and a television. You \vill 
have lots more fun if the television is a color TV! 

If possible, make 
that a color TV I 

• 

------ _., _________ _ ------------------...... "" .. ~.,·-··---· .. -
TRS-80 color computer 

Whal arc tbe parts of a 1ninimum Color Con1puter system? 

(a) 
(b) 

(a) Color Computer 
(b) color TV (preferred) or black and \vhitc TV 

• Of course, these two parts 1nusl be con nected. !-low to do this is explained 
in Appendix A and also in the TRS-80 Color Co111puter Operation Manual 
that accompanies tbe Color Computer. V\/e assume that you already have 
this. If not, ask about il at your friendly neighborhood Radio Shack store or 
\"<'rite lo Radio Shack, Fort \\forth. TX 76102. 

2. Inside the Color Computer case is ... the computer! Jt consists of a 
bunch of "chips. " A chip is a tiny 'A1afer con lain ing thousands of m icrosco
pic circuits. Some people decided to call thi s a 111icrocompuler. Others call 
it a microprocessor. 

The tiny \¥afer is about this big: D 
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Well, that's too s1nall for clumsy hu1nan fingers to ha11dle. So the tiny \.Vafer 
is put into a larger package with lots of legs that can be used to connect it to 
the other parts of the computer. 

Silly an1. Probably thinks 
ii 's a dead centipede. 

Check all appropriate ansvvers. A n1icrocomputer chip. in its centipede
like package is: 

__ (a) smaller than a tennis ball. 
__ (b) about the size of a microscope. 
__ (c) too sn1aU to be see11 by huma11 eyes. 
__ (d) about the shape and size of a centipede. 
__ (e) delicious vvith avocado dip. 

We suspect you checked (a) and (d). What? You also checked (e)? Oh well, 
tastes vary. 

3. As you work (or play) through this book, you vvill learn a computer 
language called BASIC. A computer language is simply a language you use 
to communicate with a computer. Compared to natura l languages (English, 
Spanish, Svvahili, etc.) , a computer language is very simple. BASIC has a 
simple vocabulary (the l ist of words it knows) and a very formal syntax 
(rules of gran1mar that it follovvs). This book \/\rill help you enjoy teaching 
yourself hO\i\' to "talk" to con1puters . using the language BASIC. 

What is BASIC? ________ _ 

a simple computer language, or a language used in communicating with a 
co1nputer 

There are many variations, or dialects, of BASIC. Jn this book, you will 
learn TRS-80 Color BASIC for a mi11i1num TRS-80 Color Computer (Radio 
Shack Catalog Number 26-3001). 
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IMPORT ANT NOTICE 
This book is about TRS-80 Color BASIC on a minin1um TRS-80 Color 
Computer. It is NOT about Extended BASIC on the larger, more 
expensive TRS-80 Color Computer (Catalog Number 26-3002). And 
now the good news. Everything in this book will also work in Ex
tended Color BASIC! 

4. As you learn BASIC, you 11vill learn to read and understand computer 
programs written in BASIC. As a child learns to read and understand a 
natural language such as English, you will learn to read and understand 
BASIC. 

Simple things first. 
Then a little more. 
Then a little more. 
And so on, forever . 

Like the child, as you begin to understand, you may ,,vish to express 
yourself in the language you are learning. 

You may write your O\.vn, original. never-before-seen-on-Eartb-or
any11vhere-else progra1ns-your programs! 

Program? A program is simply a procedure, a set of instructions, a plan for 
doing something. You may have already used, or created, or been frustrated 
by programs written in English (or another la11guage). For example: 

- A recipe for baking a cake. 
-Instructions for opening a combination lock. 
- Directions on hovv to get to your house from the airport. 
-And, of course, those maddening instructions for assembling toys, tricy-
cles, playpens, furniture , and so on-probably at the last minute on Christ
mas Eve. 

A BASIC program is a set of instructions that tells the computer what to 
do and how to do it in the la11guage the computer understands- BASIC. 

Your instructio11s to make the computer do \Nl1at you want it to do, 
following the rules of BASIC, is called a _________ _ 

program or BASIC program 
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5. BASIC is "built-in" to the TRS-80 Color Computer. The vocabulary and 
syntax (rules of grammar) are stored in the memory of the Color Computer. 
BASIC is stored (or"remembered") in a bunch of chips called ROM, or Read 
Only Memory. Information in ROM is permanently stored, mucl1 like the 
i11formation in a printed dictionary or on a phonograph record. Have you 
ever used a pocket calculator? In a calculator, the rules for arithmetic and 
other functions are per1nanently stored in ROM. When you turn on the 
TRS-80 Color Computer, it immediately "knows" BASIC-simply by look
ing into its ROM. 
What is ROM? _________ _ __ _,,..... ______ _ 
Read Only Memory 

• 

The Color Computer can read infor1nation from ROM but cannot erase it 
or change it in any way. That is why this kiI1d of memory is called Read 
Only Memory. 

6. The Color Computer has a slot for plug-in ROM cartridges called 
Program PAKs. 1 '' A Program PAK contains a program that is permanently 
stored in its ROM. The ROM chips are inside the cartridge. You simply plug 
it in and go! In this book. you \<Vil! not use Program PAKs. For information 
on using Progran1 PAKs, look in the TRS-80 Color Computer Operation 
Manual, which comes with the Color Computer. 

_____ ..,_ ---.--.. -:::--------·--... -...... --~~~..:'::~: 

Program PAK 
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7. You '"'ill use the keyboard to communicate '"' ilh the Color Computer. 
The keyboard is your control center. You use the keyboard to type informa
tion into the computer. As you type, the information that you type is storec;I 
in the computer's me1uory. This type of 1nemory is called RAM, which 
means Random Access 1\!fe1nory. RAM is different from ROM. You can put 
i11formation into RAM, but not into RONI. You can also erase or change 
information in RAM. RAM is l ike a blackboard or a scratch pad. Yes, RAM 
is just more chips. Good grief! vVill those chips never stop? Actually, RAM 
should have been called ReadfVVrite Memorv. or R\.VM. because informa--
lion can be read from it, or \\'ritten into it. Unfortunately. R\i\TM is hard to 
pronounce. 

------- ----... -- - -- --- - - - - - ------ - - - - - - - --- - -------- ----- - --------- - - - - - -- ------- ----------- -~-- ... -_.._, __ _ -• 
Ans,ver the follo,ving questions by \vriting RAtvl and/or ROM. 

(a) Which can be erased or changed? ____________ _ 
(b) \'Vhich is permanent and can't be changed? ________ _ 
(c) From which can information be read? ___________ _ 
(d) \!Vhich is used to store information you type on the keyboard? __ 

(a} RAM; (b) ROM: (c} RAM an~ ROM; (d) RAM 

8. \!\/hat you type on the keyboard is stored in RAM. It also appears on the 
TV scree11 so that you can see \Vhat you type. As you \viii soon see, the 
computer also prints information on the TV screen. Together, the keyboard 
and the TV screen provide two-1,vay communication \Vi th the Color Com
puter. 

When you type on the keyboard. tl1e stuff that you type is stored in the 
-------of the Color Computer and is also displayed , or printed, 

memory (or RAM); TV screen 
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9. Many programs are available on prerecorded tape cassettes. A si11gle 
cassette, which might cost from $3 to $30, might contain one large program 
or several sn1all programs. These progran1s can be entered into the Color 
Computer by means of a cassette recorder . 

• 

-, 

-----------------------.. ----···--··-·--.... ,., .,,,.,_ .. ,. -----

Using the cassette recorder, you can quickly load a progran1 into your Color 
Co1nputer, then enjoy the use of a program written by an expert. As you 
learn to program in Color BASIC, yo11 can use the cassette recorder to record 
your programs on tape cassettes. Then, \•vhen you \1vish to use your program 
again, you use the cassette recorder to read the program back into the 
computer. Reduce finger fatigue! Use the cassette recorder. Appendix B 
tells you how. Relax! No questions. Read 011 . 
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10. Did you get a pair of joysticks \Nith your Color Computer? These are 
fun and useful control devices for games and other activities in which 
things are happening on the screen . 

• 

11. OK, you have now had a brief introduction lo the TRS-80 Color 
Computer ru1d to the jargon of co111puters, con1puterese. If you have nol 
already done so, hook up your Color Con1puter and plunge into the next 
chapter. If you don't know how to hook up your computer. then: 

• 

-read Appendix A. "Hooking Up Your Color Computer": or 
-read "Installation" in the TRS-80 Color Computer Operation 

Manual. available at most Radio Shack Stores; or 
-yell for help! There are so many Color Cornputers in use . some

one might hear you. 

Before you move on to Chapter 2, you 1nay wish to take the following 
Sci f-Test so that you can amaze and delight yourself by how much you have 
already learned. 

' 

' 

• 
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Self-Test 

1. Tl1e Color Computer is a microcomputer made up of a bunch of chips. 
A 1nicrocomputer chip (check the one that applies best): 
_(a) can be carried by a strong ant. 
_(b) contains thousands of very tiny electron ic circuits in a small 

space. 
_(c) can be seen only by mountain sheep (RAMs?) \"1ith telescopic 

eyesight. 
-(d) is manufactured by leprechauns using inin iature too ls. 
_(e) requires only a drop let of avocado dip. 

2. You "talk" to the Color Compu ter by using a---------
-called BASIC. The vocabu lary and syntax (rules) for this language 
are located in a special kind of n1emory . What is this memory called? 

3. How do you enter inforn1ation into the Color Computer? _ __ _ 

4. \l\lhen you type information into the Color Computer, \l\rhere is it 
stored? _____ _______________ ___ ~ 

5 . What is a BASIC program? _______________ _ 

6. What is the function and purpose of the cassette recorder? 

Answers to Self-Test 

Tl1e numbers in parentheses after each ans\l\rer refer to the frames in the 
chapter where the topic is d iscussed. 

1. The n1ost appropriate answer is probably (b) contains thousands of 
very tiny electronic circuits in a small space. Hovvever, iJ you are a 
microcomputer pirate using trained ants to pilfer parts, anS\.\l'er (a) 
might be n1ore appropriate. (frame 2) 

2. language; ROM 
\l\lhen you turn off the Color Computer (or trip over the po'"'er cord), 
information in RAM disappears. lnfor1nation i11 ROM is still there. 
(frames 3, 4, 5) 

3. Type it on the keyboard. Well. you can also plug in a Program PAK or 
read informatio11 using the cassette recorder. (frames 6, 7, 8, 9) 

4 . RAM. (And as you type. your information. replete with typos, also 
appears on the TV screen.) (fra1nes 7, 8) 

5. A set of instructions tl1at tells the co1nputer what to do and how to do 
it. (It is the program that makes the computer appear smart or dumb, 
friendly or arrogant, helpful or sta11d-offish, passive or interactive.) 
(frame 4) 

------------______ .._.. ____ _ ' 
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• 

6. You use it to get information into the computer's memory (RAM) or to 
save information already in the memory, on tape. Your aching fingers 
will testify to the usefulness of devices sucl1 as the cassette recorder. 
Your impatient mind will someti1nes gru1nble at its slowness. (frame 
9) 

• 

• 

• 

\ 



CHAPTER TWO 

Easy Stuff 

Novv your fun begins. In this cl1a pt er, you wi 11 begin learning 11ow to "talk" 
to your Color Computer. You will do this by typing instructions called 
direct staten1ents. Direct statements are also called immediate statements. 
These state1nents are direct or itnmediate because the co1nputer executes 
them (does, or obeys them) immediately after you type a statement and then 
press the ENTER key on tl1e keyboard. 

A direct statement tel Is the Color Computer to do something. The con1pu
ter does it irnmediately, then "''aits for your next instruction. 

V\Then you finish this chapter, you vvill be able to: 

• Clear the TV screen; 
• Change the color of the TV screen; 
• Tell the computer to make musical sounds; 
• Use direct PRINT statements to tell the computer to print informa

tion on the TV screen; 
• Recognize error messages from the computer (in case you make an 

error or tell the computer to do son1ething it does11' t understand); 
• Correct typing errors or delete a direct statement that contains 

errors; 
• Look forvvard with confidence to the next exciting chapter. 

11 
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• 

We assu1ne that your Color Computer is set up and ready to go. lf not, 
hook il up now. You can find directions on hovv to do it in Appendix A of 
this book or in your TRS-80 Color Coinpuler Operation i\lfanuaJ. 

• 

I'm 
l1sten1ng 

1. Ready? Begin. Turn on the 1'V and the Color Computer.* '!'his is what 
you should see: 

COLOR BASIC 1.0 
(CJ 1980 TANDY 
OK 

• \ 
You see black 
letters on a 
green screen. 

This is the cursor, \vhich blinks on and off. 

If you don't see this (or something quite simi lar), turn everything off and 
careful ly check to see if the Color Computer and the TV are properly 
hooked up (see Appendix A). Then try again! 

2. Welcome back. We no•v assu1ne that everything is OK and the screen 
looks like this: 

COLOR BASIC l. 0 
(C) 1980 TANDY 
OK 

• 

Everything is OK, 
as the cursor 
blinks away. 

*The po1ver s1vilch for the Color Computer is in the back. to the left as you facH the keyboard. 

• 
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If your screen says COLOR BASIC 1.2 or COLOR BASIC 2.3 or something 
similar-relax. You simply have a laler model than Lhe one V11e used to write 
this book. The imporlant things are the vvord OK and the cursor, \vhich 
blinks merrily, continually changing colors. 

Whenever you see the cu rsor, yo u knovv thal it is your Lurn to do 
something. If you don'l do something, the co1npuler wi ll s imply wail 
paticnlly until you are ready to use it. 
What does the cursor look like? ________________ _ 

----------
a rectangle that blinks and c hanges color 

3. "fhe keyboard is your con trol center. 
Let your eyes "''ander over Lhc keyboard. Find the CLEAR key on the right 
side of the keyboard. 

Press the CLEAR kev . 
• 

The screen no\-v looks like this: 

An empty screen 1s seen, 
with cursor blinking 
on field of green. 

Pressing the CLEAR key c lears, or erases, Lh e screen. Only Lhe blinking 
cursor re1nains on a green screen. T his is all that happens. Pressing the 
CLEAR key does not clear or erase anything inside Lhc computer. 
You knovv that il is your lurn lo do something because you can see the 
----------- on the screen. 

----------
cursor 

--
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4. So do something. Type your name and press the ENTER key. Here is 
what happened when Karl typed his name: 

As Karl typed his name, the 
cursor moved to the right. 

Then Karl pressed the ENTER key: 

KARL 
?SN ERROR 
OK 

• 
The strange message ?S l ERROR means that the Color Computer did not 
understand the word KARL. Karl (\vho is thirteen and proud of his name) 
\Vas quite surprised. After all, hO\>V could his name be a11 error, much less an 
SN ERROR, \.vhatever that is'? 

We explained to Karl that the computer didn't understand him. The 
word KARL is not one of those special BASIC words that the computer 
understands. "Aha!" exclaimed Karl , and he. as you \vi ii also, began to 
learn about those f e\N special words that th e Color Con1puter does under
stand. 

(a) If you type something, then press the ENTER key, and the computer 
types ?SN ERROR, \vhat is it trying to tell you? _______ _ 

(b) After typing ?SN ERROR, \.vhat does the computer do? 

----------
(a) It does not understand you. 
(b) It types OK, then turns on the cursor. 

The OK and the cursor let you kno\v that everything is OK and it is again 
your turn. SN ERROR means SY TAX ERROR. You \vill get this message 
when the computer does not understand you. Many other error messages 
are possible. You will meet others as you experi1nent with your Color 
Computer. See Appendix C for a complete list of error messages . 

• 
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5. The Color Computer understands Color BASIC. In Color BASIC, there 
are special words to tell the computer to do thi11gs. 

A special BASIC vvord .. 

PRINT tells the con1puter to print something on the TV screen. Here is how 
to get the computer to print a name 011 the screen. Lizzie \Nill demonstrate. 
First , Lizzie clears the screen by pressing the CLEAR key. 

The screen is 
c lear, except 
for the cursor. 

Then she types: 

• 

PRINT "LIZZIE" • 

Note that LIZZ IE is enclosed 
in quotation marks. 

Then she presses the ENTER key. 

Lizzie typed this . 
The computer 
did tl1e rest. 

PRINT "LIZZI E" 
LIZZIE 
OK 

• 
No questio11s. Read on! 

To type a quotation mark 
("), hold down the! SHIFT Ikey. 

and press! 21/· 

6. Try it yourself. Since we don't know your naine . try it with Lizzie's 
name. 

You press: CLEAR 

You type: PRINT "LIZZIE" 

You press: ENTER 

• • 
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The screen should look like this: 

PRI NT "LIZZIE" 
LIZZIE 
OK 

• 
If the screen doesn't look as above. try again. Be careful-spell PRINT 
correctly and do remember to enclose LIZZIE in quotation marks . 

• To type a quotation mark. hold d0\'\1 11 the SHIFT key and press the 
[I] key . 

Novv pretend that you arc the co1nputer and shO\.V vvhat the screen v.rill look 
like after the PRINT state1nent shown belo\v has been typed . 

PRINT "TAKE A DRAGON TO LUNCH" 

----------

TAKE A DRAGON TO LUNCH 
OK 

• 
7. The statement: PRI T "TAKE A DRAGON TO LUNCH" is a direct 
PRINT statement. It te lls the computer to print something on the screen. 
Tl1e computer prints v.1hatever is enclosed in quotation marks following the 
word PRINT. 

PRINT .. ,TAKE A DRAGON TO LUNCH./ .. 
v 

This is a string. 

In a PRINT statement. a string is enclosed in quotation marks. 
A string is any bunch of keyboard characters. typed one after another. 

A string can be a name: KARL 
A string can be a telephone number: 415-323-6117 
A string can be a message: TAKE A DRAGON TO LUNCH 
A string can be gibberish: AB#J0/oFD+Z 

• 



EASY STUFF 17 

A string can be ahnost anything ·you can type 011 the keyboard. 
Since quotation marks (") mark the beginning and end of a stri11g in a 

PRINT statement, do you think quotation inarks can be part of a string?_ 

----------

No, they cannot. (That would really confuse the computer!) HO\l\lever, 
single quotes (') can be used in a string. For example: 

You type: PRINT "THEY SAID, 'ALL RIGHT.' " 
Jt prints : THEY SAID, 'ALL RIGHT.' 

OK 

8. Complete the PRINT stat'en1ent so that the con1puter prints as shown. 

PRINT _ _ _____ _ 
I'M A TV STAR! 
OK 

• 
----------

PRINT "I'M A TV STAR!" 

You did this (we hope), including the quotation marks. 

9. Turn off the computer, then turn it back on again. 

COLOR BASIC 1.0 
(C) 1980 TANDY 
OK 

• 
Novv hold down the SHIFT key and press the zero key [fil. Then let go of 
the SHIFT key. 

Type a bunch of letters. They \<Viii be green on a black background. This is 
called reverse co lor. 

Press tl1e ENTER key. You will probably get a ?SN ERROR. This will 
happen even if you type something the computer knows, such as PRINT. 

, 

• 

• 
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Here is what happened when we (1) turned on the computer, (2) pressed 
SHIFT and @:) togelher. (3) typed PRINT "LIZZIE", and (4} pressed the 
ENTER key. 

• 

COLOR BASIC 1.0 
(C) 1980 TANDY 
OK 
PRINT "LIZZIE" 
?SN ERROR 
OK 

• 

Green letters on 
~-F a black background. 

1'o get back to normal color, hold do\,vn the SHIFT key and press the II] 
key. 

Re1nember: 

To go from normal color to reverse color. hold do\vn the SHIFT key 
and press @:]. 

To go fro1n reverse color to normal color, hold do,,·n the SHIFT key 
and press [!] . 

10. Have you made a typing 1nistake yet? If you do. BASIC provides a 
simple way to fix it. \l\lalch \<Vhile \<Ve make a typ ing error. 

We type: PTINT "OLAF" 
It prints: ?SN ERROR 

OK 

------------- -----------.......... ::::.-----·---------

Huh? What's a PTINT? 
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\f\/e misspelled PRINT, so the co1nputer doesn ' t know what vve want. If we 
had noticed that we hit T when '"'e meant to hit I~. '"'e could have corrected 
our mistake by using the backspace key. 

The backspace key: If-I 

Each time you press the backspace key ( f-), the cursor moves back (to the 
left) one space aI1d erases the character in that space . 

DO THIS THIS IS \ VHA T YOU S£E 

Press CLEAR • fE5J> Type ABCDE ABC DE• 

Press EJ ABCD• 

Press El ABC• 

Press El AB• 

What w ill happen if you press[f-ltwo more times'~---------

The cursor 'livill move t\vo places to the left. erasing A and B. Use the 
backspace key at any time to erase an incorrect character, then type the 
correct character. 

Remember: To erase the character to the left of th e cursor, press If-I 
once. To erase l\VO characters, press 1-1 t\vice. And so on. 

11. The backspace key is great for erasing errors you have just made. But 
suppose you are typing a long line and are almost Lo the end vvhen, alas. out 
of the left corner of your left eye. you spot a 1nis take way back at the 
beginning. If you con1plete the line and press ENTER. you \¥i ll get a ?SN 
ERROR. You \vould like to just scrub the line, erase it e11tirely, and start 
over. 

You can! Hold do\vn the SHIFT key and press the 1-1 key. 

You type: PTINT "ONCE UPON A TIME TH 

Oops! PRINT is misspelled. Hold down the SHIFT key and press the 1-1 
key. Poof! 1'he line disappears. Start over. Type it again, correctly. 
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12. You know how to clear the screen by pressing the CLEAR key. Here is 
another way; you can use it wh enever the cursor is flash ing. 

You type: [g OJ ffi) and press the ENTER key. 

This is what you see: 

OK 

• 
CLS is a direct state1nent. It lei ls the con1puter lo CLear the Screen . 

• To clear the screen, press the CLEAR key. 
• To clear the screen, type CLS and press the ENTER key . 

• 
What is different in the appearance of the screen? ________ _ 

Pressing CLEAR leaves only the cursor on the screen. After typing CLS. the 
word OK and the cursor are on the screen. 

Hmm mm . . . it seen1s that OK alvvays appears after the computer obeys a 
d irect statement. 

13. Tired of a green screen? Try other colors . 

You type: CLS 3 and press ENTER. 

The screen is now mostly blue, except for a green line at the top. 

OK 

• 
Green . 

The actual color, of course. \•viii depend on your TV set. Fiddle vvith the 
color settings until you get a blue screen with the top line green. 

Another color? Of course. 

You type: CLS 8 and press ENTER. 

This time you get an orange screen, except for the top line, wh ich is 
green. What? You got a dirty bro1;v11? \!Vell, fiddle 1.-vith the color controls. 
CLS 8 is supposed to give an orange screen. 
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Try other colors. Use numbers from 0 to 8. Then co1nplete the fo llowing 
screen color chart. 

Statement Color Statement Color 

CLS 0 
CLS 1 
CLS 2 
CLS 3 
CLS 4 

CLS 5 
CLS 6 
CLS 7 
CLS 8 

You are supposed to get these colors : 

CLS O Black 
CLS 1 Green 
CLS 2 Yellow 
CLS 3 Blue 
CLS 4 Red 

CLS 5 Buff 
CLS 6 Cyan (a light blue) 
CLS 7 Magenta 
CLS 8 Orange 

Actual colors will depend on your TV and how you set its color controls. 
Set them any way you \l\rant and n1ake up yottr own color cl1art! 

14. What "\.Yould happen if: 

-You type CLS 9 and press ENTER? 
-You type CLS 3.14 and press ENTER? 
- You type CLS(3) and press ENTER? 
-You type CLS(-1) and ]Jress ENTER? 
-You type CLS 7 and press ENTER? 
- You type CLS \ 4 and press ENTER? 

Several spaces. 

Try it and find out. Experin1ent! 

• 
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15. Can you put a name on a blue scree11? 

You type: CLS 3 
You type: PRINT "LUCY" 

And this is what you see: 

OK 
PRINT "LUCY" 
LUCY 

• OK 

• 

Next, try orange. 

You type : CLS 8 
You type : PRJNT "CHARLIE" 

This is what you see: 

OK 
PRINT "CHARLIE" 
CHARLIE 
OK 

• 

green 

blue 

green 

orange 

Can you put a name on a blue or orange background? _______ _ 

No. vVhenever the Color Computer prints something, it prints black charac
ters on a green background. \l\lell, if you are in reverse color, you get green 
characters on a black background (see frame 9). If this 11appens, 11old dO\oVn 
the SHIFT key ai1d press @] to get back to nor1nal 1node. 

( SHIFT ) 

• 



• 

16. For a slightly different effect. try this: 

You type: CLS 3 : PRIN'f "LUCY" 

This is \Vhat you sec: 

LUCY 
OK 

Now type: CLS 8 : Pf{JN'l' "Cl-IARLIE" And you \-viii get: 

CHARLIE 
OK 

\Vhat \vould you type to rnako the screen look like this? 

SNOOPY 
OK 

You type: _________ _ 

------ ----

CLS -l : PRINT "SNOOPY" 

EASY STUFF 23 

IMPORT Al'\IT NOTICE: 'fhe computer ignores spaces. except inside 
quotation marks. Try these: 

CLS 4:PRINT "SNOOPY" 
CLS4:PRINT "SNOOPY" 
CLS 4 : PRINT" SNOOPY" 



24 TRS-80 COLOR BASIC 

17. In the last frame . we put two statements on a single line. 

CLS 4 : PRINT "LUCY" 

1st statement 2nd state1nent 

CLS 8 : PRINT "CI-IARLIE" 

1st statement 2nd statement 

CLS 4 : PRINT "SNOOPY" 

1st statement 2nd statement 

VVhen you pul t\"'O statements on a single line, what·do you put bet ~veen 
the two statements? _ _ _______ _ 

a colon ( :) 

Are you vvonderi11g if you ca11 put more than ttivo statements on a line? 
EXPERIMENT! 

18. Ti l novv, your Color Computer adve11ture has been colorful but quiet. 
Add some musical accompaniment. 

You type: SOUND 89, 20 

Did you hear it? If not. turn up the volume on your TV and do it again. 
\IVhen you type SOUND 89. 20 and press ENTER, the Color Computer plays 
a tone on the sound systexn of the TV. 
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No"v turn the volume to a comfortable level. tune i11 your ears, and try 
some tones . 

You type: SOUND 147, 20 

(a) A different tone! What's different? ____________ _ 

You type: SOUND 89, 50 

(b) Ho\N is Lhis different from SOUND 89, 20? ________ _ 

----------

(a) 1'he first nu1nber following SOUND is different , and a different tone is 
heard. The tone is higher than the one you heard before. 

(b) The second number following SOUND is different. This time the torre 
is heard for a longer t ime. 

h1 a SOUND statement, the co1nputer ignores spaces. It accepts all of the 
follo"ving as the san1e: 

SOUND89.20 SOUND 89. 20 SOUND 89.20 SOUND 89 , 20 

i 
\Ne prefer this one. It is the 
easiest for people to read. 

19. Aha! The first nu1nber tells the computer \'.\1hat tone to play; different 
numbers give different tones. Tl1e second nu1nber is the length . or duration, 
of tl1e tone; bigger numbers give longer tones. 

A tone can be very low. 

SOUND 1, 20 

Play this tone 
TONE 

for th is long. 
DURATION 

I 
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A tone can be quite high. 

SOUND 255, 20 

Guess! \l\lhat is the IO\·vest tone nun1ber you can use in a SOUND state-
ment? The highest? __ _ 

LO\'VBSt: 1 

Highest: 255 

Hmmm ... wonder what note on the musical sca le tone number 89 is? 
Here is a hint. 

;J~j 
v____.;--.....,r----

rn rn rn 
If you don't understand the hint, send a self-addressed stamped envelope 

to: BAD HINT. P.O. Box 310, Menlo Park, CA 94025. [\!Ve coll ect se lf
addressed stamped envelopes.) 
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20. OK, trundle over to your Color Computer and make some sou11ds. 
Make lo\.v sounds, high sounds, in-between sounds. Make little quick 
sounds, longer sounds, and sounds that make everyone yell, "Turn that 
thing off!" 

TONE number. DURATION number 
Any number Try 1,2,3, and 
from 1 to so on. 
255 is OK. 

Hmmm ... what would happen if? Try some of these. 

SOUND 0, 0 
SOUND 89, O 
SOUND 3.14, 20 
SOUND 89, - 1 
SOUND 89, 256 

SOUND 0, 20 
SOUND 256, 20 
SOUND - 1, 20 
SOUND 89, 1000000 
SOUND 89. 255 

A tone number may be any number fron1 1 to 255 . What n.umbers may be 
used for a duration number (go al1ead-guess!)? Fron1 to __ _ 

1; 255 (From 1 to 255) 

See Appendix G for more inforn1ation on SOUND. 

21 . Your turn. \Nrite some SOUND stalen1ents. 
(a) Write a SOUND staten1ent using tone nun1ber 58 and duration nun1-

ber 50.~~~~~~~~~~~~~~~~~~~~~~~-
(b) Write a SOUND staten1ent usingto11e number 133 and duration num

ber 10.~~~~~~~~~~~~~~~~~~~~~~~
(c) Write a SOUND statemen t using lone number 176 and duration num-

ber 25.~~~~~~~~~~~~~~~~~~~~~~~-
(d) Write a SOUND statement using tone nu1nbcr 218 and duration num

ber 37. 

(a) SOUND 58, 50 
(c) SOUND 1 76, 25 

(b) SOUND 133, 10 
(d) SOUND 218. 37 

Don't write a SOUND state1ne11t using tone number 256 or duration 
number -37. Wl1y not? You vvi ll get an FC ERROR. 011? You like FC 
ERRORs?! OK, do v.rrite a SOUND statement using . ... 

• 



• 

28 TRS-80 COLOR BASIC 

22. Combine color and sound. 

You type: CLS 3 : SOUND 89. 100 and press ENTER. 

For several seconds. the screen is blue and lone nun1bcr 89 sounds. Then 
the co1nputer slops \vith: 

OK } green 
• } blue 

Tenors type: CLS 8: SOU;\;D 204, 100 
Baritones type: CLS 1: SOUND 5. 100 

Sorry, basses. The Color Con1puter doesn't get do\vn to your best tones . 
Use a stop\vatch. or the s\veep second on il c.lock, or sin1pl)' count (1001. 

1002, etc.) lo find out ho\\' long the tone and blue s<.:reen are on. 
HO\\' long? __________ _ 

About 6 seconds. Ad uralion number of one ( 1) gives a tone about 1V100 = .06 
seconds long. Therefore a duration nu1nber of 100 \\•ill give a tone about 
100 x .06 = 6 seconds lung. 

23. Combine SOUND and SOUND. 

You typo: SOUND 89. 20 : SOUND 176. 30 Press ENTER. 

1st sound ,....,,, \,--., 2nd sound 
Colon. 

Con1bine PRINT and SOUND. 

Press the CLEAR kev 
You type: PRINT "HMN!MMMMtvlMl'v1" : SOUND 89.20 

Combine color anc.l PRINT and SOUND. 

You type: CLS 8: PRI 'T "LA LA Lt\": SOUND 159.30 

How about a rousing do re mi? Turn up tho volun1e and ... 

You type: SOUND 89.10: SOUND 108. 10: SOUND 125,10 

do re 1111 

-----------------------------·~- ··---

' 

• 
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Well, the obvious thing to fa lo is 
SOUND 133,10: SOUND 147,10 

Ouch! Only a musician 
who has read Appendix G 

wou Id understand that pun. 

Oh well, if you didn't understand that pun, send a self-addressed 
stamped envelope to Bad Pun, P.O. Box 310, Menlo Park CA 94025 and our 
captive ... er, resident ... musician will explain. 

While you are v.raiting for a reply, increase your confidence by waltzing 
througl1 our Chapter 2 Self-Test. You may also vvish to browse a bit in 
Appendix G. v.rhich has a less frivolous approach to the SOUND statement. 

Self-Test 

Before zooming on to Chapter 3, dally for awl1ile vvith this self-help 
Self-Test. 

1. When you first turn on the TRS-80 Color Computer, you see a fe'"' 
words on the screen and a rectangular blob that bli11ks and changes 

2 . 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

color. What is the rectangular blob called? _________ _ 

Tl1e quickest way to clear the screen is to press the CLEAR key. After 
you press the CLEAR key . "''hat does the scree11 look like? __ _ 

You can also clear the screen by using the CLS statement as ad irect, or 
immed iale. statement . Ho\•v? ______________ _ 

After you use CLS to clear the screen, what does the screen look 
like? _________ _ 

If you type: DO THE HOMEWORK ON PAGE 157 

The computer will type: ---------
If you type: PRINT "DO THE H0tv1EWORK ON PAGE 157" 
It will type: _________ _ 

' 

To make t11e screen blue (well, mostly blue), what would you type?_ 

You can tell the computer to make SOUNDs vvhich vary from a robust, 
moderately lo'"' tone to a fragile, tinkly high tone. Con1plete the 
following SOUND stateme11ts for these two extremes. 
(a)ROBUST, MODERATELY LOW: SOUND , 20 
(b)FRAGILE, TINKLY HIGH SOUND . 20 

A Color Con1puter SOUND can be very. very short or quite Jong. 
Complete the follo"''ing SOUND statements so that good old tone 89 is 
as short as it can be or as long as it can be. 
(a) Shortest: SOUND 89, __ 
(b) Longest: SOUND 89, __ 
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10. Hang on! This is a big one. So take three deep breaths-relax: you can 
do it! 
1st deep brealh 
2nd deep breath 
3rd deep breath 
vVrite one niultiµle slaten1cnt (\v ith statcn1011ls separated by colons, 
of course) so that. after you press ENTER. this \\'i ll happen: 

(1) DO 

s 
The vvord DO appears, tone nun1 bcr 89 sounds for a little \·vhilo. 
screen is 1nostl y blue. 

(2) RE 

'fhe 'vVOrd l{E appears. tone nu1nbcr 108 sounds for a litt le \IV hi le, 
screen is 1nos lly red. 

(3) MI 

The \\'Ord t\11 appears. tone nurnber 125 sounds for a little \Vhile. 
screen is 1nostlv cvan. - -
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11. EXPERIMENT! To learn more about vvays of PRlNTing stuff on the 
screen, try these. Avoid clutter-press CLEAR before you type each 
PRINT state1nen l. 

(a) PRINT 1, 2 
(b) PRINT 1; 2 
(c) . PRINT 1. 2, 3 
(d) PRINT 1; 2; 3 
(e) PRINT 1, 22, 333, 4444, 55555 
(f) PRINT 1; 22; 333; 4444; 55555 
(g) PRINT "l", "2" 
(h) PRINT "1": "2" 
(i) PRINT "l ", "2", "3" 
(j) PRINT "1 ": "2 " : "3 " 
(k) PRIN1' 1 + 2 
(1) PRINT "1" + "2" 
(n1) PRINT 1 + 2 + 3 
(n) PRINT "1" + "2" + "::r' 
(o) PRINT "1" "2" "3·· 
(p) PRIN'f "1 ""2'"'3" 
(q) PRINT "GREEN", "SLEEVES" 
(r) PRINT "GREEN"; "SLEEVES" 
(s) PRINT "GREEN" + "SLEEVES" 
(t) PRINT "GREEN" "SLEEVES" 
(u) PRINT "SLEEVES"" OF" "GREEN" 

'vVe hope the above suggests n1ore experiments. Design your own 
experime11ts, then try them. Write dovvn \.vhat happened. \l\lrite your
self a book on ho\>v to use the Color Co1nputer. 

Answers to Self-Test 

The numbers in parentheses after each ans"ver refer to the fra111es in the 
chapter vvhere the topic is discussed. Here are our ans\.vers. Son1etimes, our 
answer is the "right·· ans\.ver; other times. our ansvver is, \>veil ... our ansvver 
... an answer that \>vorks. 

As you go througl1 this book, you vvill find that there is rarely a "right" 
ans,.ver. Increasingly, as you go from chapter to chapter, you will find that 
each Self-Test question has many ansvvers. Ours. yours. others. 

As you gain confidence, you \<Vill more and n1ore often find that your 
answer is better for you than our ansvver. 'fha l is the Joy of Co1nputing! 

• 
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And so V1re give you our ans\vers to the questions in Chapter 2 Self-Test. 
(Frame numbers are shown for each answer.) 

1. The CURSOR. Whenever you see tl1e cursor patiently b linking and 
winking at you, you know it is your turn to do son1ething. (frames 1-3) 

2. • 
The entire screen is green. except for the cursor, blinking and chang
ing color in the upper left corner of the screen. (fra1ne 3) 

3. Type [ill [g [fil and press the ENTER key. (fra1ne 12) 

4. 
OK 

• 
The \Vord OK appears in the upper left corner of the screen. The 
\vinking. blinking cursor appears immediately belo''' OK. (frame 12) 
Press CLEAR Type CLS and press ENTER 

• OK 

• 
5. ?SN ERROR 

Shame on you! Trying to get the computer lo do your home\vork! 
Even a computer knO\VS it is a Sil'\ to do home\vork for a human. 
Computers knO\\' that HOME\VORK (such as vacuuming, mopping 
floors, cleaning one's room. \\'ashing dishes, and so on) is for humans, 
not computers. (frame 4) 

6. DO THE HOMEWORK ON PAGE 157 
Ha! Of course! The coin put er tells you to do the hon1ework ... because 
you told it to tell you lo do homev,rork ... oh me. oh my ... if the 
computer doesn't do the homeV11ork, and you don't do the l1olnevvork . 
. . we are really sorry Vl'C included this question-please forget about it 
and go on to the next question. (frames 5- 7) 

• 

I 

• 
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• 
7. We tried: CLS BLUE 

8. 

9 . 

Alas, that didn't vvork. 
Voila! We tried: CLS BLEU 
Alors ... that didn't \<\1ork either. 
Undaun ted, \.Ye approached our keyboard and struck these keys: CLS 
BLEW. 
To no avail! The computer printed OK on a green stripe on a mostly 
black screen. And we thought we could faintly l1ear a 1nessage fron1 
the computer: You BLE\i\/ it! 
Then vve reme1nbered. To tell tl1e computer to make a mostl y blue 
screen, 
Type: CLS 3 and press ENTER 
We did. It did. (frame 13) 

(a) SOUND 1;20 
(b)SOUND 255 ,20 
(frames 18, 19)' ........ 

(a) SOUND 89,1 

.... ...... ... 
It might even be 
called scratchy. 

..... ...... 

(b) SOUND 89, 255 (frame 20) 

10, 11 . Sorry, no a11svvers. We will leave one or n1ore questions in each 
chapter for you to a11swer. For hints and/or ansvvers to sin1ilar 
questions, or for lots inoro computing problems and solutions, 
read issues of the follovving periodicals: 

The Con1puting 1'eacher, 
Departn1ent of Computer and Inforination Science 
University of Oregon 
Eugene, Or. 97403 
$14 .50 a year (9 issues) 

Dymax Gazette, 1 

P.O. Box 310, 
Menlo Park, CA 94025 
$12 a year (6 issues) 

Popular Computing, 
P.O. Box 397 
Hancock, N .H. 03449 
$15 a year (12 issues) 

• 
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CHAPTER THREE 

BASIC Programs 

In this chapter, you will learn to understa nd and use simple BASIC pro
grams. These programs will include statements that yott already know how 
to use (PRINT, CLS, SOUND) and t'vvo ne'vv state1nents (GOTO and RE
MARK) . 

When you finish this chapter, you wilJ be able to: 

• Read and understand short programs that include PRINT, CLS, 
SOUND, GOTO, and REMARK state1nents; 

• Use NEW to erase an old, unwanted progran1 from the computer's 
1nemory; 

• Enter a ne'vv program into the computer's memory; 
• Tell the computer to LIST a program 011 the TV screen; 
• Tell the computer to RUN (execute) a program in its memory; 
• Write silnple programs using PRINT, SOUND. CLS, GOTO and 

REMARK staten1ents; 
• Edit, correct, or delete statcrnents in a progran1. 

As usual, EXPERIMENT as you boogie through this chapter. 

1. Nov.r you \Nill learn hovv to en ter a program into the Color Computer's 
memory. The fo llowing progran1 causes th e computer to put Karl's name on 
every line of the screen. 

10 CLS 
20 PRINT "KARL" 
30 SOUND 89. 10 
40 GOTO 20 

This is a 
program. 

The above program consists of four staten1enls. 

Th is is a state1nent: 
This is a statement: 
Tl1is is a statement: 
This is a staternent: 

10 CLS 
20 PRINT "KARL" 
30 SOUND 89 . 10 
40 GOTO 20 

-

35 
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(a) Which statements did you already use in Cl1apter 2? CLS, PRINT, 
and-----------

(b) Which stateme11t is brand new?----------

----------
(a) SOUND 
(b) GOTO or GOTO 20 (GOTO ca11 also be V1rritten as two words: GO TO) 

In the next few frames, we 'Arill describe the program, shovv you how to 
enter it into the men1ory, and show you how to tell t11e computer to RUN, or 
execute (obey, carry out). the progran1. 

2. Each statement in the progra1n begins vvith a line number. 

Line number -
Line number -
Line number -
Line number -

10 CLS 
20 PRINT "KARL" 
30 SOUND 89 . 10 
40 GOTO 20 

When you type a statement that begins witl1 a line number, the statement 
is not executed iI11mediately after you press the ENTER key (as in Chapter 
2). Instead, the staten1ent is stored in the computer's memory for later 
execution. 

A statement that does i1ot begin with a line number is called a direct 
statement or immediate statement. You learned about direct statements in 
Chapter 2. 

(a) What happens when you type a direct staten1ent (\.vithout a line number) 
and press ENTER? ___________________ _ 

(b) What happens w.hen you type a statement that begins with a line 
number, then press ENTER?----------,---------

----------

(a) The computer executes the statement immediately, tl1en forgets the 
statement. Statements without line numbers do not remain stored for later 
execution. 
(b) The statement is stored in the computer's memory for later executio11 . 
That is, the con1puter "remembers" the state1nent. 

• 
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3. Line numbers tell the computer the order in \.vhich to follow state
ments in the program. Linen.umbers don't have to be consecutive integers 
such as l, 2, 3, 4, 5, and so on. Instead, it is better to number by tens as \.Ve do 
in the following program. Then. if you wish. you can easily insert or add 
more state1nents bet\.veen ones you already have. 

10 CLS 
20 PRINT "KARL" 
30 SOUND 89,10 
40 GOTO 20 

How many additi<?nal statements can you add bet1,veen line 20 and line 30? 

Nine statements (lines 21, 22, 23, 24, 25, 26, 27, 28, and 29) 

Of course, you don't have to number by te11s. If you prefer numbering by 
thirteens or fives or jumping around, do it! 

4. Before you enter a progra1n, you must first re1nove or erase any pro
grams that may already be stored in the memory (in RAM, that is). If yot1 
don't do this, the nevv program may bcco1ne intertwingled witl1 an old 
program, resulting in . .. confusion! 

Here is how to erase old programs and get the Color Con1puter ready to 
accept a nevv program: 

You type: NEW ·and press the ENTER key. 

Tl1e screen should 
look like tl1is: 

NEW 
OK 

• 
Tl1e corr1puter has erased the portion of its memory that stores BASIC 

programs. It is ready to accept a ne"v program. 

• 

• 
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HO\¥ do you erase, remove. or delete an old program from the computer's 
D1e1nory?~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Type NEW and press the ENTER key. Jf you misspell NEW, you may get 
an error message, For example: 

We type: GNU 
It prints: ?S1 ERROR 

Apparently the co1npuler doesn·t appreciate puns. 

1 
• 

ao 
• 111~. 

. 
• . ,11/~~l/A 

5. Nov.r you are ready to enter the four-line progranl sho\.vn in fran1es 1 
and 3. Here it is again. 

• 

10 CLS 
20 PRINT "KARL" 
30 SOUND 89,10 
40 GOTO 20 
-
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Before you enter the progran1, you must first erase any old program by 
typi11g and pressing the ENTER key. Then enter the program. one line at a 
lime. (a) You type: 10 CLS and press ENTER. 

(b) You type: 
(c) You type: 
(d) You type: 

20 PRJN"f "KARL" and press --------

----------

(a) NEW 
(b) ENTER 
(c) 30 SOUND 89, 10, and press ENTER 
(d) 40 GOTO 20 and press ENTER 

6. Do it! Enter the program. First, clear the screen by pressing the CLEAR 
key. Then: 

You type: 
It prints: 

1£\tV 
OK 

Remember: 

Type each line of the program. After typing each line. press the ENTER 
key. 

You type: 10 CLS 
20 PRINT "KARL" 
30 SOUND 89. 10 
40 GOTO 20 

If you make a typing error. correct it by using the 1-1 key. If you have 
already pressed ENTER. simply retype the line correctly. The program is 
no .. v stored in the computer. The computer patiently a\vaits your next 
instruction. No questions. Scurry on to the next frame . 

• 
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7. Hmmn1m ... is the progra1n really stored in me1nory? Find out. First, 
clear tl1e screen by pressing tl1e CLEAR key. Then type LIST and press 
ENTER. 

You type: LIST and press ENTER. 

The screen should 
look like this: 

LIST 
10 CLS 
20 PRINT "KARL" 
30 SOUND 89, 10 
40 GOTO 20 
OK 

• 

• 

LIST tells the computer to print on the screen all of the statements i11 the 
program stored in the .computer's men1ory. After listing the prograrr1, the 
computer prints OK and turns on the cursor to let you know it is your turn . 
again. 
How do you tell the computer to print the progran1 that is stored in its 
n1emory? _ _______________________ _ 

Type LIST and press the ENTER key. 

The computer then prints a copy of the program 011 tl1e TV screen. If there 
are mistakes in the progran1, correct them by retyping any line (10, 20, 30, 
40) that has a mistake. Then LIST the progr!'lm again. Repeat u11til all is 
well! 

8. Finally! The program is stored in memory (RAM, of course) and ready 
to go. It's time to RUN the program. 

You type: RUN and press the ENTER key. 

• 
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1'he screen is mon1entari ly c lear, then KARL appears 011 the top line, then 
on the second line. then on the third line. and so on until the screen looks 
like this: 

KARL 
KARL 
KARL 
KARL 
KARL 
KARL 
KARL 
KARL 
KARL 
KARL 
KARL 
KARL 
KARL 
KARL 
KARL 
KARL 

As each KARL appears. 
you hear a tone. 

Tones are heardJi-1.m'lCC~J{) 
but not seen. ~lfl'T\--

Notl1ing more seen1s to happen except that the tone keeps sounding (and 
soon gets mono-tone-ous, '>VO think). Actually, the compu ter keeps printing 
KARL on the botton1 line. Each lin1e it does. all the other KARLs are pushed 
up one place: the top KARL is "pushed off" the top of the screen. Th is · 
happens so quickly. ho\vevcr. Lhat on ly superheroes \vith u ltrafast eyes can 
see it happen. 

I-lo\\' do you stop the co1nputer? Easy. Find the BREAK key. Press it. 
Congratulations! You have stopped the computer. The bottom part of the 
screen probably looks like this: 

KARL 
KARL 

BREAK IN 30 
OK 

• 

• 
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How do you stop a runa\lvay computer? 
__ (a) Turn off the computer (press the ON-OFF button). 
___ (b) Pull the power cord out of the electrical outlet. 
___ (c) Yell STOP! in a loud voice three ti1nes. 
__ (d) Press the BREAK key. 

(a), (b). and (d) wil l work. However, (a) and (b) cause the computer to erase 
its memory, so the program would be erased. The best choice is ( d)- to stop 
the computer, press the BREAK key. 

STOP 

9. Well, n1aybe the program wasn 't stored correctly. Maybe PRINT was 
misspelled, as shown belovv. 

10 CLS 
20 PTINT "KARL" 
30 SOUND 89,10 
40 GOTO 20 

PTINT? 

Alas, the error went unnoticed. You typed RUN and . .. 

?SN ERROR IN 20 
OK 

• 
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Error? Where? Oh, in I ine 20. Might as well take a look at it. Clear the 
screen, then: 

You type: LIST and press ENTER 

LIST 
10 CLS 
20 PTINT "KARL" 
30 SOUND 89,10 
40 GOTO 20 
OK 

• 

Aha! There it is . 
PTINT should be PRINT. 

How can you correct the error? _______________ _ 

Retype line 20 correctly and press ENTER. That is, type 20 PRINT "KARL" 
and press ENTER. Then LIST the program to see if everything is OK. If so, 
RUN the program. 

NOTE: When yot1 enter a progran1, errors are 11ot detected by t11e compt1-
ter until you tell the computer to RUN the program. During a RUN, if the 
co1nputer tries to execute a statement with an error (such as line 20, above), 
it will stop and print an error inessage. 

10. How does the program vvork? The statement: 

10 CLS 

tel ls the cornputer to clear the screen. The stateme11t: . 

20 PRINT "KARL" 

tells the computer to print the string KARL on the screen. The statement: 

30 SOUND 89,10 

tells the computer to p lay tone number 89 for a short time. The statement: 

40 GOTO 20 

tells the computer to go to line 20 and continue. 
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When you type RUN and press ENTER, the computer begins executing 
the program, beginning with !he smallest line nun1ber. The computer does 
line 10, then line 20, then line 30. then line 40. then line 20, then line 30, 
then line 40, then line 20. and so on ... until someone presses BREAK. 
Follow the arrovvs. 

10 CLS 

! 
20 PRINT "KARL" -_, 

• 

! 
30 SOUND 89. 10 
! 

Around and around and around ... 
until son1cone presses BREAK. 

40 GOTO 20 ___ _, 

No ques tions. I-lurry on to tho next fran1e. or EXPER1 lv1ENT! 

Change line 40 to: 40 GOTO 10 
or 40 GOTO 30 
or 40 GOTO 40 

Change line 30 to: 30 SOUND 133. 1 
or 30 SOUND 176 .20 

Change line 20 to: 20 PRINT "TRA LA LA" 

or 20 PRINT "OM" 

or 20 PRINT "TO STOP ME, PRESS BREAK" 

11. Vl/e assun1e that the progran1 of frames 1- 9 is still in the co111puter's 
memory. lf not, please enter it as shown in fra1nc 6. Then c lear the screen 
and LIST the program. 

LIST 
10 CLS 
20 PRINT "KARL" 
30 SOUND 89. 10 
40 GOTO 20 
OK 

• 
Now change line 20, but only line 20. Do not (repeat, do nol) type NE\1\1. 

Instead, do this: 

You type: 20 PRINT "KARL''; (sen1icolon at end) 

• 
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You have cha11ged line 20. Clear the screen and LIST the modified 
program. 

LIST 
10 CLS Old line 10. 
20 PRINT "KARL": New line 20 . 
30 SOUND 89, 10 Old line 30. 
40 GOTO 20 Old line 40. 
OK 

• 
Tl1e ne\·V line 20, with a semicolon on the right end, replaces the old line 

20, v.rhich did not have a semicolon. Whal does the se1nicolon do? As usual 
vvith con1puters, the best way to find out is to experiment-try it and see 
\.Yhat happens. 

So type RUN, press ENTER. and watch. 

KARLKARLKARLKARLKARLKARLKARLKARL 
KARLKARLKARLKARLKARLKARLKARLKARL 
KARLKARLKARLKARLKARLKARLKARLKARL 
KARLKARLKARL 

• 

and so on. 

Each KARL is 
accompanied by 

the sound of 
tone 89. 

What does the semicolon on the right end of the PRINT statement do'? (Go 
ahead, guess!)-----------------------

----------
Causes the computer to print across the screen from left to right. When it 
gets to the right edge of the screen. it continues on tl1e left side of the next 
line down. \IVithout the semicolon, the computer prints \.Yhatever is be
t\<veen quotation marks in the PRINT statement, then moves immed iately to 
the left side of the next line. More about this later in the book . 

• 

' 
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12. Change line 30, as follows: 

30 SOUND 89, 1 (a very short sound) 

Then try these variations for line 20. For each new line 20, RUN the 
program to see v.1 hat ha pp ens. 

20 PRINT "MARY "; Put one space after tvlARY. inside the 
quotation marks. 

20 PRINT "JUDY 

20 PR I NT " I •• " ; 

20 PRINT " > II : 

": Put tlvo spaces after JUDY, inside the 
quotation marks. 
Huh? Put an apostrophe ( (]] ) and tv.10 
periods between quotation marks. 

<irnoo 
Hold dov.1n the SHIFT key 
to get the apostrophe. 
Put one S]Jace after 0 I >j 

Illusion: That 's \vhat is happening. Things seem to move on the screen. 
The computer is simply printing \Vhat is bet\\•een quotation marks (a 
string-remember?) across the screen, beginning at the top left. Watch the 
bottom line of the screen. When the screen fills, the computer keeps right 
on printing new lines across the bottom line. Each nevv line pushes all the 
old lines up one place (computer people ca ll it "scrolling"). 

So ... play! Put anything you v.1ant in quotation 1narks in line 20. Try 
various numbers of spaces. Enjoy! 

•• This space available 
for your string. 

•• 
,• 

13. \!\That would happen if you changed line 10 lo one of the follo,Ning? 
Try it and fi11d out. Experiment! 

10 CLS 0 
10 CLS 1 
10 CLS 2 
10 CLS 3 
10 CLS 4 
10 CLS 5 
10 CLS 6 
10 CLS 7 
10 CLS 8 
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14. Why not be a TV star with a flair? 1'ry yo ur version of this program: 

NEW 

100 CLS 

110 PRINT "INTERGALACTIC" 
120 SOUND 89, 20 

130 PRINT "BROADCASTING" 
140 SOUND 125, 20 

150 PRINT "COMPANY" 
160 SOUND 147. 20 

170 PRINT "BRINGS TO YOU 
180 SOUND 176, 40 

200 CLS 
210 PRINT "LUCY " . 

' 

220 SOUND 89, 1 
230 GOTO 210 

" . . 

• 

Of course, you may want to 
put your name in line 210. 

In the above program, '"'e added some line spaces to make the program 
easier for you lo read and also to group parts of the program tl1at go together. 
For example, lines 110 and 120 \VOrk together; lines 130 and 140 work 
together; and so on. If you LIST the program, you \Nill not see these extra 
line spaces. \/Ve \vill frequent ly include them in this book. ho\vever, to 
make progra1ns easier for you to read and understand. 

RUN the program. It goes like this: 

(1) ( I NTERGALACTI C 

(2) INTERGALACTIC 
BROADCASTING 

(3) INTERGALACTIC 
BROADCASTING 
COMPANY 

(4) INTERGALACTIC 
BROADCASTING 
COMPANY 
BRINGS TO YOU . 

(5) LUCY LUCY LUCY etc. 

• 
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15. EXPERIMENT. Stop the program in frame 14 (press BREAK), then 
add these lines. Don't type NEW. Instead, just type these three lines: 

125 PRINT 
145 PRINT 
165 PRINT 

Now LIST the program. It should look like this: 

LIST 
100 CLS 
110 PRINT "INTERGALACTIC" 
120 SOUND 89. 20 
125 PRINT 
130 PRINT "BROADCASTING" 
140 SOUND 125 . 20 
145 PRINT 
150 PRINT "COMPANY" 
160 SOUND 147, 20 
165 PRINT 
170 PRINT "BRINGS TO YOU 
180 SOUND 176. 40 
200 CLS 
210 PRINT "LUCY " . • 
220 SOUND 89,l 
230 GOTO 210 

. . 

The computer has inserted . 
lines 125 , 145 . and 165 into 
the prograin so that all state-

" nients are i11 l ine-number 
· order. 

RUN tl1e program. How does it differ from the original program? 
What does an "e1npty" PRINT state1nent do'? _________ _ 
This is an "empty" PRINT statement....,. 125 PRINT 

An empty PRINT statement prints an e1npty li11e. In the above program, the 
en1pty PRINT stateme11ts in lines 125, 145. and 165 cause the information 
printed on the screen to appear "double-spaced," as fol lovvs: 

INTERGALACTIC )' 

BROADCASTING J 
COMPANY j 
BRINGS TO YOU . . . } 
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16. Here is a ne,,· progran1 ror you to try: 

10 CLS 
20 SOUND 133. 10 
30 SOUND 89. 10 
40 GOTO 20 

Enter this program. Rc111c1nbcr: First type NE\ \I to erase any old program. 
After you enter the program. LIST it and verify that it is correctly stored in 
memorv. 

RUt it. You \·viii sec an en1pty green screen and hear the l\VO tones 
repeated again and again and again. and so on until you press BREAK. 
llmmmrrlln ... is il a fire truck. ambu lance, or police car rushing to the 
sce11e? 

Draw arroi,vs sho"v ing the order in '"'hich statc1ncnts are done by the 
computer. 

10 CLS 

20 SOUND 133 . 10 

30 SOUND 89 , 10 

40 GOTO 20 

10 CLS 
! 

20 SOUND 133 . 10 
! 

30 SOUND 89. 10 
! 

40 GOTO 20 

If you are not sure how 
to do this, see frame 10. 

Around and around and around ... 
until someone presses BREAK. 

• 
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17. Stop the progran1 (press BREAK) and re1nove on ly line 40 fro1n the 
program. To do this, simply type the line nun1ber (40) and press ENTER. 

To ren1ove a li ne fro1n the progran1, type on ly th e line number a11d 
press ENTER. 

You type: 
You type: 
It prints: 

40 and press ENTER 
LIST and press ENTER 
10 CLS 
20 SOUND 133. 10 
30 SOUND 89. 10 
OK 

• • 
Line 40 
is gone. 

Novv RUN the progra1n. The compu tcr vvi 11 play t\.YO tones, then stop. The 
screen should look like this: 

OK 

• 
Add a tone. 

You type: 40 SOUND 125, 10 

RUN the program. The computer should play three tones, then stop. 
LIST the program. 

LIST 
10 CLS 
20 SOUND 133, 10 
30 SOUND 89, 10 
40 SOUND 125, 10 
OK 

• 
EXPERIMENT 

Add a fourth tone (line 50). 
Add still more tones. 
Cl1ange any of the tones . 
Cl1a11ge liI1e 10 to CLS 2 or CLS 3 or ... 
Change the durations of the tones. 

• 
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Try various co1nbinations of the follo\Ning lone numbers: 

89 108 125 133 147 159 170 176 

Make the computer play a melody! You may also wish lo consult Appen
dix G. 

18. Co1nbine sound and color. 

NEW 

100 CLS 3 
110 SOUND 133. 10 

Blue tone. 

200 CLS 4 
210 SOUND 89. 10 Red tone. 

300 GOTO 100 

No\v our emergency vehicle has a u lulating siren and a flashing blue and 
red 1 ight ! 

• 

} 
Blue screen Red screen 

Blue screen ) Red screen } 

Blue screen 

and so on 

Add a yello\v tone to the progra111. Use tone nu1nber 176. 

300~~~~~~~~~~-

310~~~~~~~~~~-

400~~~~~~~~~~-

300 CLS 2 
310 SOUND 176. 10 
400 GOTO 100 
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19. Our programs are getting longer. In order to tnake the1n inore under
standable to people, from novv on vve vvill frequently include REMARK 
state1nents. REMARK staten1ents ai-e for people. T11ey explain vvhat is 
happening in the program. The co1nputer ignores REMARK stateme11ts. 
Here again is the program from the preceding frame. REMARK statements 
explain what each part of tl1e program does. 

100 REMARK PLAY BLUE TONE 
110 CLS 3 
120 SOUND 133 . 10 

200 REMARK PLAY RED TONE 
210 CLS 4 
220 SOUND 89, 10 

300 REMARK GO BACK AND PLAY IT AGAIN 
310 GOTO 110 

The following statements add a yellov.1 tone. You \-Vrite the REivlARK 
state1nents. 

400~~~~~~~~~~-

410 CLS 2 
420 SOUND 176, 10 

500~~~~~~~~~~-

510 GOTO 110 

400 REMARK PLAY YELLOW TONE 
500 REMARK GO BACK AND PLAY IT AGAIN 

The REMARK state1nent is frequently abbreviated as REM. For exa1r1ple: 

100 REM PLAY BLUE NOTE 
200 REM PLAY RED NOTE 

To call attention to REMark '!> tate1nents , we might sometimes vvrite them 
like this : 

100 REM ** PLAY BLUE NOTE 
200 REM ** PLAY RED NOTE 

20. If you play a musical instrument, you k11ow about scales. You n1ay 
have spent many joyful(?) hours practicing scales on a piano, guitar, flute, 
or otl1er instrument. And, if you sa\-V The Sound of Music. you knovv that it 
all begins with DO, RE, MI! 
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Here is a DO, RE, MI progran1 for your Color Con1puter. 

100 REM** DO • RE, MI.PROGRAM 
110 CLS 

200 REM ** PRINT AND PLAY 'DO' 
210 PRINT "DO" 
220 SOUND 89 , 10 

300 REM ** PRINT AND PLAY 'RE' 
310 PRINT "RE" 
320 SOUND 108, 10 

400 REM ** PRINT AND PLAY 'MI' 
410 PRINT "MI" 
420 SOUND 125, 10 

These tones 'livill be close to Middle C, D, and Eon a piano. However, 
they may not exactly match those tones. 

Enter a11d RUN this program.1'hen add FA. The tone number for FA (of DO, 
RE, MI, FA fa1ne) is 133. 

500 REM **PRINT AND PLAY 'PA' 
510~~~~~~~~~~ 

520~~~~~~~~~~ 

510 PRINT "PA" 
520 SOUND 133, lC 

If you vvant to do the entire scale , here are the tone numbers and the musical 
letter notes. 

DO 89 Middle C 
RE 108 D 
MI 125 E 
FA 133 F 
so 147 G 
LA 159 A 
TI 170 B 
DO 176 c 

For more information, see Appendix G. 
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21. Add color. In the program of the preceding frame, replace lines 210. 
310, and 410 as fo llovvs: 

210 CLS 1: PRINT "00" 
310 CLS 2: PRINT "RE" 
410 CLS 3: PRINT "MI" 

H1nmm ... nO\\' try it this \Vay. 

210 CLS l: PRINT 11 00"; 
310 CLS 2: PRINT "RE": 
410 CLS 3: PRINT "MI"; 

Or this \.vay: 

210 CLS 8: PRINT "00": 
310 PRINT "RE": 
410 PRINT "RE"; 

Or yet another \vay. Experiment! 

Two stH Le1nonts on each li ne. 
Remember'? If not. revie\•V fra1ne 17 
in Cha pler 2. 

SELF-TEST 

Congratulations! You have muddled through- oops. sorry; of course, 
you have studiously consun1ed-no. you have- \vcl l, anyhovv, welcon1e to 
the Self-Test. 

1. Before entering a BASIC program. you usua lly type NE\.V and press 
ENTER. \1Vhy? ____________________ _ 

2. HO\V do you tell the computer to print on the screen a listing of a 
program stored in its n1emory? ______________ _ 

3. Ho,·v do you tell the con1puter to execute (do or obey] a program stored 
in its memory'? ____________________ _ 



4. 

10 
20 
30 
40 
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Which program \NOulcl produce the RUN shown belO\·v'? 

Progran1 A Prooram B 
0 

CLS 10 CLS 
PRINT "HA HA II • 20 PRINT "HA HA II 

' 
SOUND 176, l 30 SOUND 176, 
GOTO 20 40 GOTO 20 

HA HA HA HA HA HA HA HA HA HA HA 
HA HA HA HA HA HA HA HA HA HA H 

HA HA HA HA HA HA HA HA HA HA HA 
HA HA HA HA 

and so on. 

l 

5. Teach the computer to cry. Write a progra1n to fill the screen '"' ith 
800 !-[00. 

6. Show ho\·V the screen vvil I look after you enter and RUN the following 
progra111. 

100 CLS 

110 PRINT II *II 
120 PRINT II *II 
130 PRINT II *II 
140 PRINT II * * * * 11 

150 PRINT '' *****'' 
160 PRINT " *** II 

170 SOUND 89. 20 

• 
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• 

7. You complete the REMark statements in the following program. 

100 RE 
110 CLS 4 
120 PRINT "ROSES ARE"; 
130 SOUND 89 . 20 
200 
210 CLS 3 
220 PRINT "VIOLETS ARE"· 

' 
230 SOUND 108, 20 
300 
310 CLS 1 
320 PRINT "FOR YOU, DEAR VALENTINE": 
330 SOUND 125. 20 
400 REM 
410 CLS 6 
420 PRINT "MY HEART IS" : 
430 SOUND 176, 40 

8. \!\Trite a program to play a short tune in the key of C. 

Answers to Self-Test 

The numbers in parentheses after each answer refer to the frames in the 
chapter vvhere the topic is discussed . . 

1. This erases, ren1oves, or deletes any old program that might be in the 
computer's memory. If you don't do this, statements of an old prog
ram might get mixed up vvith statements of yo ur nevv program, tl1us 
causing inysterious and unpredictable results when you RUN tl1e 
program. (frame 4). 

2. Type LIST an-0 press the ENTER key. (fran1e 7) 

3. Type RUN and press the ENTER key. No, the computer will not run 
away. Instead, it will "run" (execute, carry out, do, obey) the program 
in its memory. Hmn1m ... what happens if tl1ere isn't any program in 
memory? Well. that's OK. Try it and find out. (frame 8) 

4 . Program A produces t11e computer hilarity sho\>v11. The difference in 
the programs is the semicolon at the end of the PRINT statement in 
line 20 of program A. Program B produces a more subdtted laughing 
computer, as show11 below. 

HA HA 
HA HA 
HA HA 
HA HA 
HA HA 

and so on. (frames 7, 9, 11) 
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5. It might look like this. Your program may be differe11t. That's OK, as 
long as the computer does vvhat you "''ant it to do. 

10 CLS 3 
20 PRINT "BOO HOO": 
30 SOUND 153, l 
40 GOTO 20 

(frame 11) 

6. This notable (oops- sorry) program causes the screen to look like 
tl1is: 

* 
* 
* 

**** 
***** 
*** 

OK 

• 
And you hear tone number 

89 for a little while. 

7. We did it this way. Sorry about the atrocious pun in line 400 . 

100 REM**ROSES ARE RED (RED SCREEN ) 
200 REM**VIOLETS ARE BLUE (BLUE SCREEN ) 
300 REM**rOR YOU, DEAR VALENTINE (GREEN SCREEN ) 
400 REM**MY HEART IS SIGHIN' (CYAN SCREEN ) 

(frames 14, 20, 21) 
• 

8. No answer. See Appendix G for information on to11e numbers and 
notes 011 the 1nusical staff. 

• 



' 

• 

\ 

• 



CHAPTER FOUR 

Number Boxes 

As you learn more and n1ore about BP:SIC, you will find it easier and easier 
to get the Color Computer lo do what you want it to do. 

In this chapter, you will learn about places in the co1nputer's memory 
which we call number boxes. Think of number boxes as places to store 
numbers or as placeholders where numbers can be stored \<vhile the compu
ter uses them. 

Number boxes are identified by labels called numeric variables. You \viii 
use numeric variables to represent numbers in BASIC programs. 

You will learn three different \Vays to put numbers into number boxes, or 
assign values to numerical variables. 

When you finish this chapter, you will be able to: 

•Recognize and use numeric variables; 
• Assign values to numeric variables: 
• Use the INPUT statement to enter values of a numeric variable 

from the keyboard; 
• Use READ and DATA statements to supply values of a numeric 

variable; 
• Use numeric variables in PRINT, CLS, and SOUND statements. 

59 
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Soon you \'viii get the computer to do more \.vhilc you do less! 

1. In1agine that, deep down inside the computer, there are 26 litt le num
ber boxes. Each number box can hold one number at any one time. 

A 7 

B 5 

c 8 

D 10 

E 
1--i 

F 
>----< 

G 

H 

I 

J 

K 

L 

M 

N 

1 

0 

0 
p 

Q 

R 

s 
T 

u 
89 

v 
1----i 

w ,____ ..... 
x 

t------1 
y 

t------1 
z 

Some of the boxes have numbers in them. For example. 7 is in box A and 5 
is in box B. 
(a) What number is in box T? _ _ _____________ _ 
(b) \1Vl1at number is in box D? _______________ _ 
(c) \l\fhat box contains the number 1 ? ____________ _ 
(d) What box conta ins the number 8? ____________ _ 
(e) \iVhat box conta ins zero (OJ? ______________ _ 
(f) You put the number 100 into box Z. 

- --------- • 

(a) 89; (b) 10: (c) K; (d) C: (e) N; 
(f) Box Z should now look like this: z [100 
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2. Boxes C and Tare shown below. They are empty. Use a pencil to do the 
following. 

c ._I __ I 

(a) Put 3 into box C. 
(b) Put 89 into box T. 

T l...._ __ I 

(c) Put 125 into box T. But wait! A box can hold only one number at a 
time. Before you can put 125 into box T, you must first erase the 89 
that you put there previously. 

(a) C I 3 I ; (b) T I 89 I ; (c) T I 125 I 
As you will soon learn, when the computer puts a number into a box, it 

first erases the previous number [if any) that was in the box. 

3. The letters that identify boxes (A, B, C, and so on) are called variables. 
The number in box A is called the value of A; the number in box B is the 
value of B; the number in box C is the value of C; and so on. 

Below are three number boxes, labelled C, T and D. 

c I 7 I T I 108 I D I 20 I 

(a) C, T and D are called~
(b) The value of C is. __ 
{c) The value of D is. __ 
(d) The 11umber 108 is the value of \.vhat variable? __ 

(a) variables; (b) 7; (c) 20; (d) T 

Number boxes can l1old numbers only. The labels on number boxes (A, B, 
C, etc.) are sometimes called numeric variables. 

• Flower boxes hold flowers. 
• Candy boxes hold candy. 
• Number boxes hold numbers. 

Later you will also learn about string boxes, which can hold ... (sus
pense) ... strings! And you will also learn about string variables, whose 
values are strings. 

4. How do you put numbers into number boxes? It's easy! 

• Clear the screen 
• Type: A = 7 and press ENTER 

• 
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The screen looks like this: 

A = 7 
OK 

• 
·rhe computer has put the nun1ber 7 into box A. Or, lhe computer has 

assigned a value 7 to the variable A. Note hoVI' you did this. 

=l 
ln BASIC, A = 7 is a staten1ent that tells the computer to put the number 7 

into number box A. In other \\'Ords. A = 7 tells the computer, "Assign the 
number 7 as the value of the variable A.'' 

5. In fran1e 4, you told the co n1puter to ass ign the i1u1nbcr 7 as the value of 
the va riable A. No'vv, find out 'vhat happened. Find out \vhat is in box A. 
Find out ,,·hat the value of A is. 

• Clear the screen. 
• Type: PRINT A 

The screen looks like th is: 

PRINT A 
7 

OK 

• 

and press ENTER. 

If you forgot lo clear the screen before typing PRINT A, tl1e screen might 
now look like this: 

A = 7 
OK 
PRINT A 
7 

OK 

• 

• 
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Remember: To tell the computer to print the 11umber that is in number 
box A (or to print the value of variable A), you type: 

PRINT 
6. How would you assign the number 89 as the value of the variable T? 
(a) You type: ________ _ 
What would you then type to find out the value of T? 
(b) You type: ________ _ 

(a) T = 89; (b) PRINT T 

The screen might look 'like this: 

T = 89 
OK 
PRINT T 
89 

OK 

• 
Note the difference bet\lveen the two PRINT statements below . 

PRINT "T" 

Tells the computer 
to print the string 
T which is enclosed 
in quotation marks. 

PRINT T 

Tells the computer 
to print the value 
of tl1e variable T. 
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Try this: The screen w ill look like this: 

First type: T = 89 
Then type : PRINT T 
Then type: PRIN·r "T' 

T = 89 
OK 
PRINT T 
89 

OK 
PRINT II T" 
T 
OK 

• 
7. The INPUT statement is very useful for box stuffing. The following 
program introduces tho INPUT statement. 

10 CLS 
20 INPUT T 
30 PRINT T 
40 GOTO 20 

Zounds! It's an 
INPUT statement. Huh? A talking 

gauntlet? 

Enter the above program, type RUN, and press the ENTER key. 

You get a 
question mark __ _ 
and the cursor. 

The computer is doing the INPUT statement. The statement: 

20 INPUT T 

tells the computer: 

(1) type a question mark; 
(2) turn on the cursor: 
(3) wait for someone to type a number. \IVhen you type a number 

and press ENTER, the computer puts the number into box T 
and goes 011 to the next statement in line-number order. 

Type 89 and press ENTER. 

• 
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The screen will look like this: 

? 89 
89 

? • 

The computer wants another nun1ber, a new value for T. Cooperate w ith 
your ever-patient con1puter. Type 125 and press ENTER. 

? 89 ~ 

89 ~ 

? 125 ~ 
125 ~ 

? • 

You entered 89 as the value of T. 
It printed the value of T. 
You entered 125 as the value of T . 
It printed the va lue of T. 

What? It wants still a11other nun1ber? How do you tell the computer to stop? 

Press the BREAK key! 

REMEMBER: To stop the computer, press the BREAK key. 

8. Why does the computer keep asking for a va lue of T? Draw arrows to 
shovv how the program works (as in frames 10 and 16 in Chapter 3). 

10 CLS 

20 INPUT T 

30 PRINT T 

40 GOTO 20 

10 CLS 
! Aha! After print ing t he value of 

20 INPUT T T, the GOTO 20 statement sends the 
computer back to the INPUT T 

! statement in line 20. 

30 PRINT T 
! 

40 GOTO 20 • • 
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• 

The computer goes from line 20 to line 30 only after you type a value of T 
and press ENTER. This value replaces the previous value of T. 

89~ ~ ~12s# 

TI TI 
OUT WITH THE OLD IN WITH THE NEW 

THAT'S WHAT INPUT CAN DO FOR YOU. 

9. You can use a variable in a CLS statement. 

10 CLS 
20 INPUT C 
30 CLS C 
40 GOTO 20 

7 Let's use variable C for "Color." 

Try i t. Enter the program and RUN it. 

Green screen 

Novv type 3 as the value of C. 

----You see this before you press ENTER. 

green. 

• 
And press ENTER . 

?•------ Except for this line, which is green. 

Blue screen. 

' 
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Try another color. Type 4 for red, 8 for orange, or the color of your cho ice. 
Any number from 0 to 8 is OK. Try -1 or 9 just lo see what happens. 

10. You can use a variable in a SOUND statement. 

10 CLS 
20 INPUT T 
30 SOUND T, 10 
40 GOTO 20 

A RUN might go like this. 

Waiting for a value of T. 

Enter 89 as the value of T and press ENTER. 

? 89 
? • 

The computer plays tone number 89 for a little 
while, then asks for a new value of T. 

Next, supply 108 as the value of T. 

? 89 
? 108 
? • 

The computer plays tone number 108 for a little 
while, then asks for a new value of T. 

Suppose you enter 125 as the next tone. Show what the screen will look 
like. 

? 89 
? 108 
? 125 
? • 89 108 125 
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Experiment! Try low tones (T = 1), high tones (T = 218), still higher 
tones (T = 255), and tones that don't exist (T = 0, T = -1, T = 256). Of 
course, expect to get ERROR messages when you use 11onexistent tones. 

11. Combine color and sound. 

10 CLS 
20 INPUT c 
30 INPUT T -:...----Yes, line 40 is missing. Be patient. Enter the 
50 
60 
70 

CLS C 
SOUND T, 
GOTO 20 

program as shO\'\IO. Line 40 \'Viii make its drama-
10 tic entrance in the next frame. 

A RUN begins like this: 

? • It wants the value of C. 

Type 3 as the value of C and press ENTER. 

? 3 
? • Now it wants the value of T. 

Type 89 as the value of C. Before you press ENTER, this is what you see. 

9 3 ---- Remember, this is before you press ENTER. 
? 89 . 

I 

Now press ENTER. The screen goes blue, all blue. while tone 89 plays. 
Then the computer goes back to the first INPUT statement (l ine 20) , ready 
for a new value of C. 

? • The screen is mostly blue. except for the top 
line, which is green. 

Go ahead, try various values of C and T to find out what happens. 

I 

• 
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12. How about a variable duration in the SOUND statement? Of course, 
Use D for duration, and complete the following program. 

10 CLS 
20 INPUT c 
30 INPUT T Aha! There's line 40. 
40 INPUT 
50 CLS 
60 SOUND T, 
70 GOTO 20 

40 INPUT D 
60 SOUND T, D 

A RUN might go like th is: 

? 3 
? 89 
? 20 • 

Color (C) 
Tone (T) 
Duration (D) 

Press ENTER and see/hear it happen. 

13. The INPUT statement causes the computer to put a question nlark on 
the screen, then wait for someone to enter something. Wouldn't it be nice if, 
instead of just a lonely question mark, the computer would also tell you 
what it wanted? Easy! The following program has an "enhanced" INPUT 
state1nent. 

10 CLS 
20 ·INPUT "TONE NUMBER": T 
30 SOUND T, 10 
40 GOTO 20 

~-.L.Aha! This INPUT statement 
has a built-in string. 

' 
Grrr ... 

Something's got to 
be done about that 

talking gauntlet. ' 
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The statement: 

20 INPUT "TONE NUMBER" : T 

tells the computer to: 

(a) print the string TONE NUMBER on the screen; 
(b) print a question mark; 
(c) turn on the cursor; and 
(d) 'vait for someone to type a number and press ENTER. 

The statement consists of: 

(a) a line number, 
(b) the word INPUT, 
( c) quotation marks, 
(d) a stri11g, 
(e) quotation marks. 
(f) a semicolon, and 
(g) a numeric variable. 

Using the above list, put the appropriate letter [(a), (b), (c), etc.j above 
each arrow. 

- - - -
I \ t t 

20 INPUT "TONE NUMBER": T 

----------
(a) 

i 
(b) 

l 
( c) ( d) ( e) ( f) (g) 

l l \ J J 
20 INPUT "TONE NUMBER": T 

14. As usual, to find out what a program does, enter it into the computer 
and RUN it. 

TONE NUMBER?• 
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Now you knovv ,.vhat th e cornputer \·vants! Enter several tones. 0110 after 
the other. For example: 

TONE NUMBER? 89 Type tone. press ENTER 
TONE NUMBER? 108 Type lone. press ENTER. 
TONE NUMBER? 125 'fype tone. press ENTER. 
TONE NUMBER? 133 
TONE NUMBER? 147 
TONE NUMBER? • and so on. Press BREAK to quit. 

Complete the follovving progra1n so tl1at the cornputer asks for TONE 
NUMBER and DURATION NUl\llBER. 

10 CLS 
20 INPUT "TONE NUMBER": T 

30 INPUT ----------

40 SOUND T. D 
50 GOTO 20 

30 INPUT "DURATION NUMBER": D 

15. A RUN of the program in the preceding fra1ne 1night look like this: 

TONE NUMBER? 89 
DURATION NUMBER? 10 
TONE NUMBER? 176 
DURATION NUMBER? 20 
TONE NUMBER? 218 
DURATION NUMBER? 30 
TONE NUMBER?• 

Reduce eyestrain. Make stuff on the screen more readable. Put an "e1npty 
line" after each TONE NUl\l!BER and DURATION TUMBER. Add the 
follo•ving line to the program: 

45 PRINT 

·------- ·- ---- -----
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LIST the program. It shou Id look like this: 

LIST 
10 CLS 
20 INPUT "TONE NUMBER: T 
30 INPUT "DURATION NUMBER": D 
40 SOUND T, D 
45 PRINT You added this statement (we hope!) . 
50 GOTO 20 
OK 

• 
Are you surprised that line 45, which you added, appeared between lines 

40 and 50'? _________ _ 

We hope you said NO. The computer always puts all lines in its memory 
in line-number order. 

16. RUN the n1odified program. 

TONE NUMBER? 89 
DURATION NUMBER? 10 

TONE NUMBER? 176 
DURATION NUMBER? 20 

TONE NUMBER? 218 
DURATION NUMBER? 30 

TONE NUMBER?• 

----------
• 

- Guess! \rVhy did the computer print 
this empty line? _______ _ 

Because line 45 (45 PRIN1') tells it to PRINT ... \<Veil. nothing! Of course, 
this happens after e\'ery pair of TONE. DURATIO numbers. 

The statement: 

45 PRINT 

tells the computer to print an "empty line" on the screen. Use it when you 
want a line space to separate things vertically on the screen. 
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17. We confess. We dicln 't tell the vvhole truth. A nun1ber box, or numeri c 
variable, can be labeled with n1ore than just a single letter. For example: 

T1 ! .._ _ _ I Tz l .._ _ _.I T3 I..__~ 

Tl, T2. and T3 are three distinct numeric variables. Tl and T2 appear in a 
starring role in the following program. 

100 REM ** KEYBOARD TONES 
110 CLS 

200 REM ** ENTER TONE NUMBERS 
210 INPUT 11 lST TONE": Tl 
220 INPUT 11 2ND TONE": T2 

300 REM ** PLAY TONES 
310 SOUND Tl. 10 
320 SOUND T2. 10 

400 REM ** PLAY ANOTHER. SAM 
410 GOTO 110 

From now on, we will use 
lots of REMS to explain 

what is happening. We will 
also use vertical spacing 

to make the program easier 
for you to read. These 

spaces do not appear when 
you LIST the program. 

Play around with this progra1n. 'fhen make it into a three-tone progran1 
by adding two state1nents. 

230-~~~~~~~~~-

330~~~~~~~~~~ 

230 INPUT "3RD TONE"; T3 
330 SOUND T3, 10 

18. Ha! Bet you are \.vondering \vhether you can add a fourth tone (T4). a 
fifth tone (T5). and so on. Yes, you can-up to T9. 

BEWARE! The computer will confuse T10 with T l . 

Alas, lazy con1puter looks only at the first lwo characters of a variable. 

You can use KOLOR as a variable, but if you do, don't also use 
KOLA or KOOLAIO. 
Why? Because KOLOR, KOLA, and KOOLAID all have the sa1ne 
first two characters . 

KOLOR KOLA 

I I 
KOO LAID 

I 
You can use any one of 

these as a variable. 
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You can't use TONE as a variable because it begins with TO, which. is a 
reserved word. 

You type: TONE = 89 
It prints: ?SN ERROR 

Other reserved words are PRINT, SOUND, CLS, GO, and INPUT. These 
may not be used as variables, nor can a variable begin vvith a reserved word. 

You can't use: GOPHER PRINTER SOUND TOTAL 

Appendix E is a list of reserved words for the Color Computer. 

19. You can put more than one variable in an INPUT statement. 

100 REM ** KEYBOARD TONES 
110 CLS 

200 REM ** ENTER TONE NUMBERS 

Line 210 is an INPUT statement 
with two variables. 

210 INPUT "TWO TONES, PLEASE"; Tl. T2 

300 REM ** PLAY TONES 
310 SOUND Tl, 10 
320 SOUND T2, 10 

400 REM ** GO BACK FOR MORE TONES 
410 GOTO 210 

When the computer asks TWO TONES, PLEASE?, you n1ust enter two 
tones. You can press ENTER after each tone as follows. 

If you supply one 
tone, it types a double 
question mark. 
It wants the second 
tone. 

TWO TONES. PLEASE? BS 
?? 108 

.JJ etc 

Or, you can type both tones separated by a comma, then press ENTER. 

TWO TONES, PLEASE? 89, 108 
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Remember, if you put two variables in an INPUT statement, you must 
supply two values. 

210 I NPUT "TWO TONES, PLEASE": Tl, T2 

TWO TONES. PLEASE? 89. 109 

vVhy did the con1pu ter print a question mark after TWO TONES, 
PLEASE?~~~~~~~~~~~~~~~~~~~~~~~ 

An INPUT statement ali>Vays types a question mark, then turns on the 
cursor. Then, of course, the computer waits for you to do something. 

20. Cornplete the following three-tone program. 

100 REM ** KEYBOARD TONES 
110 CLS 

200 REM * * ENTER TONE NUMBERS 

300 REM ** PLAY TONES 

310 

320 ~~~~~~~~~~ 

330 ~~~~~~~~~~ 

400 REM ** GO BACK fOR MORE TONES 
410 GOTO 210 

210 INPUT "THREE TONES, PLEASE" : Tl. T2. T3 
310 SOUND Tl, 10 
320 SOUND T2, 10 
330 SOUND T3. 10 

Four tones? Five tones? More tones? You can do it! 

• 

• 

• 
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21. Why not enter both tone number and duration nu1nber for each tone? 
Complete the follO\<Ving program to play three tones. Use 01. 02. and 03 for 
the duration numbers of the three tones. 

100 REM ** KEYBOARD TONES 
110 CLS 

200 REM ** ENTER TONES AND DURATIONS 
210 INPUT "TONE. DURATION": Tl, Dl 

220 

230 

300 REM ** PLAY TONES 

310 ~~~~~~~~~~ 

320 ~~~~~~~~~~ 

330 ~~~~~~~~~~ 

400 REM ** GO BACK FOR MORE 
410 GOTO 210 

220 INPUT "TONE. DURATION": 
230 INPUT "TONE. DURATION": 
310 SOUND Tl. Dl 
320 SOUND T2. 02 
330 SOUND T3. D3 

T2. D2 
T3, D3 

• 

22. \rVrite a program to play three (3) color tones. For each tone, ask: 
COLOR. TONE, DURATION? Follow the "outline" suggested by the follo\\'
ing REM statements. 

100 REM ** KEYBOARD COLOR TONES 

200 REM ** ENTER COLOR. TONE DURATION 

300 REM ** PLAY COLOR TONES 

400 REM ** GO BACK FOR MORE 
410 GOTO 210 

If your program works, don't even look at our feeble attempt! 
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100 REM ** KEYBOARD COLOR TONES • 

100 CLS 

200 REM ** ENTER COLOR, TONE , DURATION 
210 INPUT "COLOR, TONE , DURATION" ; Cl , Tl , Dl 
220 INPUT "COLOR, TONE, DURATION"; C2 , T2. D2 
230 INPUT "COLOR. TONE. DURATION": C3 , T3, D3 

300 REM ** PLAY COLOR TONES 
310 CLS Cl: SOUND Tl, Dl 
320 CLS C2 : SOUND T2 , D2 
330 CLS C3: SOUND T3, D3 

400 REM ** GO BACK FOR MORE 
410 GOTO 210 

VARIATION: Change line 410 to 410 GOTO 110 

23. There is yet another \.Yay to stuff 11umbers into number boxes, or- in 
computerese-assign va lues to nu1nerical variables. Use READ and DAT A 
statements, as shown in the follo\.Ying program. 

10 CLS 
20 READ N 
30 PRINT N 
40 GOTO 20 
50 DATA 1 . 22. 333 

The statement: 

20 READ N 

- This is a READ statement. 

- This is a DATA statement. 

tells the computer to read one number fro1n a DAT A list and put the 
number into box N (assign the number as the value of NJ. Every time line 20 
is executed, the next number in the DAT A list is read and assigned as the 
value of N. 

This is how the screen looks when you RUN the program: 

l 
22 
333 
?OD ERROR IN 20 
OK 

• 

• 
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The error message (?OD ERROR IN 20) 1neans "out of data in line 20." 

(a) How many values arc in the DATA state1nent (li11e 50)? ____ _ 
(b) VVere these values all printed on the screen? _ _______ _ 
(c) \t\/hy do you suppose the con1puter printed an '?OD ERROR IN 20'? 

(a) 3: (b) yes: (c) It printed all the values. then tried to print a fourth value. 
Since there are only three values in the DATA statement. it printed an error 
n1essage. That's OK. since it was finished doing \Vhat vve \vanted it to do. 

24. Look at the DATA state1nent in line 50. Con1n1as separate the numbers 
in the list. 

50 DATA 1. 22. 333 

/~ 
No comma Com1nas bellveen 
here. numbers. 

'o com1na 
here. 

VVrite a DATA statement using the following numbers: 

89 109 125 133 147 159 170 176 

50 DATA DATA 89, 89. 109. 125. 133. 147. 159. 170. 176 

25. READ and DATA state1nents make il easy to play music. Here is a 
program to play a DO. RE. Ml scale in the key of C. 

100 REM ** READ AND DATA MUSIC 
110 CLS 

200 REM ** READ A TONE NUMBER 
210 READ T 

300 REM ** PLAY A TONE 
310 SOUND T. 10 

400 REM ** GO BACK POR ANOTHER 
410 GOTO 210 

900 REM ** HERE ARE THE TONE NUMBERS 
910 DATA 89, 108. 125. 133 
920 DATA 147, 159. 170, 176 



• 

NUMBER BOXES 79 

We intentionally used l\,VO DATA statements to hold the tone numbers. 
'vVe could have put all the tone numbers in one DATA statement, as follo\vs: 

910 DATA 89. 108. 125, 133. 147. 159, 170. 176 

Or use 3 DATA statements, or 4, or rnore, if you wisl1, Want to have the 
co1nputer play a tune? Put the tone numbers for the tune in DATA state
ments, as many as you wish! Try this one: 

910 DATA 125, 108, 89, 108 
920 DATA 125, 125. 125. 108 
930 DATA 108. 108, 125, 147, 147 

VARlATION: Change block 200 of the progran1, as follows: 

200 REM ** READ AND PRINT TONE NUMBER 
210 READ T 
220 CLS 
230 PRINT T 

Try it and see \vhat happens. Then delete line 220 and try it agai11. 
EXPERIMEI\IT! 

26. A READ statement can read more than one number. h1 the follo,,.ving 
program, the READ staten1ent reads two numbers. It assigns the first num
ber as the value of T and the second number as the value of D. 

100 REM ** READ AND DATA MUSIC 
110 CLS 

200 REM ** READ TONE AND DURATION 
210 READ T, D 

300 REM ** PLAY A TONE 
310 SOUND T. D 

400 REM ** GO BACK fOR MORE 
410 GOTO 210 

900 REM ** TONE AND DURATION NUMBERS 
910 DATA 89, 10 +-First tone and duration. 
920 DATA 108, 20 +- Second tone and duration. 
930 DATA 125. 30 +-Third tone and duration. 

• 
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Show how to put all three tones and durations in one DATA statement 

910 DATA 89, 10. 108. 20, 125, 30 

NOT this way: 910 DATA 89. 108, 125. 10, 20. 30 

27. We usually put DATA statements near the end of a program. Actually, 
they can be anywhere. All three of tl1ese short programs produce exactly 
the same results. 

10 CLS 10 CLS 10 CLS 
20 READ N 20 READ N 20 DATA l . 22, 333 
30 PRINT N 30 DATA 1, 22. 333 30 READ N 
40 GOTO 20 40 PRINT N 40 PRINT N 
50 DATA 1, 22. 333 50 GOTO 20 50 GOTO 30 

28. Write a program to play color tones, using READ and DATA. Your 
program should read values of C (Color), T (Tone), and D (Duration), clear 
the screen to color C, play tone T for duration D, then do it all again. Review 
frames 22 and 25 if you have trouble doing this . 

100 REM ** READ & DATA COLOR TONES 

200 REM ** READ COLOR, TONE. DURATION 

300 REM ** PLAY COLOR TONE 

400 REM ** DO IT AGAIN 

900 REM ** VALUES OF C, T, D 
910 DATA 1, 89, 10, 2. 108, 10 
920 DATA 3, 125, 10. 4, 133, 10 
930 DATA 5, 147, 10, 6. 159, 10 
940 DATA 7, 170, 10, 8, 176, 20 

----------

• 

We put values for 
two color tones in 

each DATA statement. 

We put values 
for t vvo color 
tones in each 
DAT A statement. 
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We did it like this: 

210 READ C, T, D 
310 CLS C: SOUND T, D or 310 CLS C 

320 SOUND T, D 

Self-Test 

Take a break. Do something physical and relaxiI1g. Jog, play tennis, 
stretch, ride a bike, go for a walk. Then browse through this Self-Test to 
assure yourself that you are learning more and more about BASIC. 

1. What might you expect to find if you peeked into any of the following 
boxes? 
(a) Flower box----------
(b) Candy box. ________ _ 
(c) Batter's bo,._ ________ _ 
(d) Safe deposit bo,__ _______ _ 
(e) Post Office bo,__ ________ _ 

(f) Number bo~---------
2. In BASIC, a number box is identified by a label, or name. What is tl1is 

label called? ________ _ 

3. Suppose that the number 7 is in number box A. Then 7 is called the 
---------- of numeric variable A. 

4 . Without actually usi11g the computer, complete each of the following. 
(It's OK to guess!) 
(a) You type: Z = 13 

It prints: OK 
You type: PRINT Z 
It prints: 

Cursor • 
(b) You type: p = 7 

It prints: OK 
You type: p = 33 
It prints: 
You type: PRINT P 

• 
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(c) You type: A= 7 
lt prints: 
You type: B=A 
It prints: 
You type: PRINT B 
It prints: 

• 
(d) You type: c = 12 

It prints: 
You type: PRINT "C" 
It prints: 

• 
5. The statement: 20 INPUT "\IVHAT NOTE": N tells the computer to: 

(a) 
(b) 
(c) 
(d) 

6. Describe what might happen if you RUN the following program. 

7. 

10 CLS 
20 INPUT "HOW OLD ARE YOU": AGE 
30 SOUND AGE, 20 
40 GOTO 10 

Describe "".hat will happen if you RUN the following program. 

10 CLS 
20 READ T 
30 SOUND T, l 
40 GOTO 20 
50 DATA 10, 20, 30, 40, 50 
60 DATA 60, 70, 80, 90, 100 
70 DATA 110. 120, 130, 140, 150 
80 DATA 160, 170. 180, 190, 200 
90 DATA 210. 220, 230, 240, 250 

• 
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8. Guess what v.rill happen if you RUN this program and its variations: 
100 REM ** MYSTERY PROGRAM 
110 T = 1 
120 D = 1 

200 REM ** PRINT AND PLAY TONE T 
210 CLS 
220 PRINT T 
230 SOUND T, D 

300 REM ** CHANGE VALUE OF T 
310 T = T + 1 

400 REM ** PLAY IT AGAIN 
410 GOTO 210 

VARIATIONS 

(a) 110 T - 255 
310 T - T - 1 

( b) 110 T - 1 
310 T - 2*T 

( b) 110 T - 255 
310 T - T/2 

• 

See Appendix D for information on Color Computer arithmetic, 
using +, - *, and /. 

Answers to Self-Test 

The nu1nbers in parentheses refer to the frames in the chapter \.vhere the 
topic is discussed. 

1. (a) Flovvers. Oh, you forgot to \Valer the flo\vers? Well, maybe you 
found vvilted flO\¥ers. 

(b) Candy, if you get there soon after the box is ope11ed. Otherwise, 
you 1night just find crumpled paper wrappers . 

( c) Usually, nothing. f-Iowever . during baseball season, you will 
occasionally find a batter. 

(d) Almost anything! Worthless stock, wills, jev.relry, that insurance 
premium you spent days looking for at home, heirlooms , your 
first love letter, ... 

(e) Mostly bills, unfortunately. Also lots of junk rnail. Occasionally 
something wortl1 readii1g such as the Dymax Gazelle or the 
ComputerTown, USA! Ne1'1'S Bulletin. 

(f) Numbers! Crunchy numbers to use in BASIC statements. 
(frames 1, 2) 
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2. A numeric variable. (frame 3) 

3. Value. (frames 3-6) 

4. (a) 13 (b) OK (c) OK (d) OK 
OK OK c 

OK 7 

5. (a) 
(b) 
(c) 
(d) 

(frames 4- 6) 

Print the string WHAT NOTE. 
Print a question mark. 
Turn on the cursor. 
Wait for someone to enter a value of N,. (frame 13) 

6. First, the screen looks like this: 

HOW OLD ARE YOU?• 

If you type your age and press ENTER, the computer uses your age as a 
tone number and plays a tone. 
Young people \Nill hear lovv tones. 
Older people will hear higher to11es. 
Venerable dragons will hear nothing and see an error message. 

HOW OLD ARE YOU? 1234 
?FC ERROR IN 30 
OK 

• 
7. You will hear a most unmusical scale! (frames 23-25) 

8. Try them and find out! To slovv things down, change li11e 120 to D = 
10 or D = 20 or whatever suits your eyespeed. 

I 
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CHAPTER FIVE 

String Boxes 

Now you knov.1 about number boxes, handy tools for doing things v.rith 
numbers. Next, put son1e s tring boxes in your Color Co1nputcr toolbox. 

String boxes are places in the computer's n1e1nory that can store strings. 
Str ing boxes are identified by nan1es, or labels, called siring variables. 

In this chapter, you \viii learn hov.1 to put strings into string boxes and 
then use them in many \vays. 

When you finish this chapter, you \Viii be able to: 

• Recognize and use string variables: 
• Assign values to string variables: 
• Use the INPUT state1nen t to enter values of a string variable from 

the keyboard; 
• Use READ and DATA state1nents to supply values of a string 

variable; · 
• \Nrite programs using both numeric and string variables; 
• Use SOUND as a noisy time delay to slo\v things do\vn so you can 

see \\'hat is happening: 
• Use FOR and EXT statements for, silent time delays. 

Your povver increases! tvlore too ls appear in your computer toolbox. You 
becon1e more able to get the co1nputer to do '"'hat you vvant it to do! 

• 85 
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1. Put your ilnagination to V\'Ork again . This time. in1agine that i11side the 
co1nputer there are a bunch of lit! le siring boxes. 

I 

D 

I 

String boxes can be very 
short or quite long or 

in-between. 

A string box is identified by a label, or nan1c. consisting of a letter 
follov,red by a dollar sign . For exa111ple, here are boxes ca lled r\$, B$, J\l$, 
X$, and Z$. 

A$ I I 

B$ 

N$ I 

X$ 

2$ 

Into a string box you can put . . . (suspense, tru1npcls, fanfare!) . . . a string. 

A string can be a i1an1e: GEORGE FlREDRAKE 
A siring can be a telephone nu n1ber: 415-323-6117 
A string can be a n1essage: TRUST YOUR PSYCHIC Tt\IL\l\lfND 
A string can be gibberish: 128Z'Yi>+ A 

A siring can include almost any keyboard character. One important 
exception is the quotation mark ("). fl can'I be part of a string. Instead, 
quotation marks arc son1elin1es used to enclose a string, as shovvn belo\·v. 

"REALITY EXPANDS TO FIT THE r\ V AILABLE FANTASIES." 
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E11closc the fu ll o\ving siring in quotation n1arks. 

RIDE THE THIRD \\'A \ 'E! 

.. RI DE Tl-IE Tl-II RD vV 1\ \IE! .. 

REivlEivlB ER: Tl1e quolation 111a rks are not part of the string. They 
en close th e slri11g . 

•• 

l I 11s s:nntJ •S 
1!l1CIOSl•<I 111 quot~l•On llldl ~s 

2. Belo \\' are son1e string boxes . 

A$ I KARL I BS 1 4 15 323 61 17 1 cs ~ 

VE.I'' 

OS I COMPUTERTOWN. USA ' I ES I MENLO p ARK. CA 9 4025 I 

F'$ .__I _ __,/ s$ I · • * .. * .. .., I 

ZS I TOMORROI'/ IS YOUR MOTHER'S BIRTHDAY ! 

(a) Whal is in box C$? _________ _ 
(b) What is in box 0$? _ ________ _ 
(c) \IVhich box contains seve n "stars" (asterisks )? ________ _ 
(d) Whal is in box F$? _ _______ _ 
(e) \IVhich box 11as an important message for people "vho love their 

mothers? __________ _ 
(f) Which box has the name of the small city in \vhich this book \vas 

\>vritten? _ _________ _ 

----------
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• 
(a) ABC 
(b) COMPUTERTOWN, USA! 
(c) S$ 
(d) Nothing. This box is "empty." Or perhaps it contains one or more 

invisible spaces . Later you will learn about both "empty strings" and 
strings consisting of one or more spaces. 

(e) Z$ 
(f) E$ This is also the address of COMPUTERTOWN, USA! 

3. The labels that identify string boxes (A$, B$, C$, etc.) are called string 
variables. The string in a box is called a string value. The string in box A$ is 
cal led the value of A$; the string in box B$ is called the value of B$; the 
string in C$ is called the value of C$; and so on. 

Below are three string boxes called A$, N$, and T$. 

A$ I MENLO PARK' CA 94025 1 N$ I GEORGE I T$ 1415 323 6117 I 
(a) A$, N$, and T$ are called ---------
(b) The value of A$ is---------
(c) The value of N$ is ________ _ 
(d) Tl1e string 415-323-6117 is the value of what string variable? __ _ 

(a) string variables 
(b) MENLO PARK, CA 94025 
(c) GEORGE 
(d) T$ 

4 . In Chapter 4, you learned abot1t number boxes and numeric variables. 

These are numeric variables: A B C 
These are string variables: A$ B$ C$ 

N Z 
N$ Z$ 

What's tl1e difference between numeric variables and string variables? 

----------

From the above evidence, you n1ight say that an umeric variable is a letter of 
the alphabet, vvh ile a stri ng variable is 1'1 lettcr follovvecl by a dol lar sign . OK. 
You might also have mentioned that the va lue of a numeric variable must 
be a number a11d that the value of a string var iable musl be a string. 
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I 

Perhaps you remember that a nun1eric variable can be a Jetter follovved by 
a digit or even a bunch of letters and digits. A stri11g variable can also be a 
bunch of letters and/or digits, follovved by a dollar sign. lf so, the first 
character must be a letter. 

These are nu1neric variables: 
These are string variables: 

Tl 
Tl$ 

ABC 
ABC$ 

KO LOR 
KO LOR$ 

Please recall, however, that you can't use variable nan1es that begin vvith 
reserved \.Yords! (See frame 18, Chapter 4.) So you ca11't use TONE or 
TONE$ (begins with TO), and you can't use GOAT or GOAT$ (begins vvith 
GO). See Appendix E for a list of reserved \.YOrcls. 

5. Here is how you tell the con1puter to stuff a striug into a string box, or, 
more formally, ho'"' to assign a string to a string variable. To tell the 
computer to put the string GEORGE into string box N$, do this: 

You type: N$. = "GEORGE" 
IL prints: OK 

The Color Computer has put the string GEORGE into string box N$. 
Re1nember hov,1 vou did this . 

~ 

--
' String variable String 
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Now find out '"'hat is in string box N$. 'fell the co1nputer to pri11t tl1e 
value of string variable N$. 

You type: PRINT N$ 
It prints: GEORGE 

OK 

To tell the computer to print the value of string variable N$ , you ty pe: 

Your turn . Con1plete the follo vving. 
You type : A$ = ·'THE FORCE IS \NITI-1 YOU" 

(a) It prints: _ ________ _ 

You type: PRINT A$ 
(b) It prints: ________ _ 

(c) 
You type: PRIN} A$ 

(d) It prints: _ _______ _ 

(e) 

- ---------
(a) OK 
(b) THE FORCE IS WITf-1 YOU 
(c) OK 
(d) THE FORCE IS WITH YOU 
(e) OK 

Yes, the value o f A$ remains 
the same unti I you change it. 

ltv1POR1'ANT NOTICE: \IV hen you use this 1nethod to assign a value to 
a string variable, you mus! enc lose the string in quotation marks. 

I/$= "PLEl/SE ENCLOSE ME IN QUOTl/TION Ml/RKS" 
6. Hovv would you assign the string GREEN to the string variable C$? 
(a) You type: ________ _ 

What would you then type to tell the computer to print the value of C$? 
(b) You type: ________ _ 

(a) C$ = "GREEN" 
(b) PRINT C$ 



The screen might look like this: 

C$ = "GREEN" 
OK 
PRINT C$ 
GREEN 
OK 

• 

STRING BOXES 91 

Note the difference bet\.veen the t\vo PRINT statements belo\.v. 

PRINT "C$" 
Tells the computer to print 
the string C$ which is en
closed in quotation marks. 

'I TH our·· 
PRINT C$ 

Tells the computer to print tl1e 
value of the variable C$. 

EXPERIMENT! Try these, in top-to-botto1n order. 

A$ = "GREEN" 
8$ = "SLEEVES" 
PRINT A$, 8$ 
PRINT A$; 8$ 
PRINT A$ + 8$ 
PRINT 8$ II OF' II A$ 
C$ = A$ + 8$ 
PRINT C$ 

• 
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7. You can also use the INPUT statement to put strings into string boxes 
or, as some prefer to say, assign strings as values of string variables. 

10 CLS 

20 INPUT A$ 

30 PRINT A$ 

40 PRINT 

50 GOTO 20 --~ 

This program simply prints 
whatever you enter as the 

value of A$. 

Draw arrows to sl1ow the order in which statements are done by the 
computer. 

10 CLS 
! 

20 INPUT A$ ---. 
! 

30 PRINT A$ 
! 

40 PRINT 
! 

50 GOTO 20 --~ 

ln following th is program, the Color 
Computer a lvvays returns to the INPUT 
staten1enl, prints a question 1nark, turns 
on the cursor, and \.vai ts for the next 
value of A$. 

8. Store the program antl RUN il. It begins like thi s: 

• 
Type the string FIREDRAKE, enc losed in quotation n1arks. 

'-" 'F'IREDRAKE"• ~ 
cursor ) 

Press ENTER. 

?" F' IREDRAKE" 
F'IREDRAKE 
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You typed a string (FIREDRAKE) enclosed in quotation marks . The 
computer put your string in string box A$. It tl1en printed the value of A$. 

After printing FIREDRAKE (the value of A$), the computer printed a 
question mark and turned on the cursor. VVhy? __________ _ 

Look at the program in the preceding frame. After printing the value of 
A$ (line 30), the con1puter prints a line space (line 40), then obeys the 
GOTO 20 statement in line 50 and goes to line 20, \<Vhich is an INPUT 
statement. 

9. Continue entering s trings in response to question marks. Study these 
exan1ples. 

Huh? No quotation marks. 
Seems to be OK. 

Five spaces before FlREDRAKE. 
It ignored the ~paces. 
Try quotation marks . 
Aha! It printed the spaces. 

Home, sweet ho1ne. 
What happened? 
Well. here's part of it. 

Try quotation marks. 
OK! 

And so on- EXPERIMENT! 

Our motto is: 

?"F'IREDRAKE" 
F'IREDRAKE 

?F'IREDRAK E 
F'IREDRAKE 

? F'IREDRAKE 
F'IREDRAKE 

? 11 F'IREDRAKE" 
F'IREDRAKE 

?COMPUTERTOWN, USA! 
EXTRA IGNORED 
COMPUTERTOWN 

?"COMPUTERTOWN, USA!" 
COMPUTERTOWN. USA ' 

?. 

When in doubt, use quotation marks -vvhen you enter a string as a 
va lue of a string variable in an INP UT statement. 

• 
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VVithout quotation n1arks. the co1nputer "vill: 

ignore leading spaces but accept trailing spaces. 

This s tring has tra il ing spaces: HFIREDRAKE .. 

\!Ve cou ldn't shovv that on the screen because trailing spaces are ... 
\vell ... invisible. 

Do funny tl1ings if a string has a co1un1a. 

Never mind. Plunge on\<\'ard. lvlost. if not a ll. \Nill be revealed. Or. experi-
1ne11I and find ou t for yourself "vhat happens. 

Oh. yes-'"' hen you arc fin ished cxpcrirncnting. press BREAK to stop the 
cornputer. 

10. You can use the INPUT sta lo1nont to pu t son1oonc's nainc cvcryvvhcro 
on tl1e screen. 

10 CLS 

20 INPUT "YOUR NAME": N$ 

30 PRINT N$: 

40 GOTO 30 

Dra\.v arrovvs sho\.ving the order in v.ihich stateinonls arc obeyed by the 
computer. 

10 CLS 
! 

20 INPUT "YOUR NAME": N$ 
! 

30 PRINT N$: 

4; GOTO 30 ~ 
11. f\s usual. to find ou t \vhat a progran1 does. enter it into mernory. and 
RUN il. First, you sec: 

YOUR NAME?• 

Ali ce. having recent(~· returned fro111 VVonderland. bo ldlv tries it. 

• 

• 
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YOUR NAME? II ALICE II • 

One space, please. 

She types quotation tnarks. her name. one space. and quotatio11 n1arks . 
She hasn't yet pressed ENl'ER. 

Then Alice presses ENTER. Oh! That boggles the eyes! ln a blink. Alice's 
name fills the screen. Then- \vell. irs impossible to describe. because it is 
happening too quickly. 

Press BREAK. The screen n1ight look son1ething like this: 

E ALICE ALICE ALICE ALICE ALICE 
ALICE ALICE ALICE ALICE ALICE AL 
ICE ALICE ALICE ALICE 

and so on. 

Experiment! RUN the progratn again. or several limes, if you \Vish. Then 
slovv thi11gs dovvn by add ing a SOUND state1nenl. 

10 CLS 
20 INPUT "YOUR NAME": N$ 

30 PRINT N$: 
Slower? Try 

40 SOUND 89. 1 40 sound 89, 10 

50 GOTO 30 

1\Jo1v RU 1 the progran1. The SOU 'D staten1ent slO\\'S things do,vn so that 
you can see "'"hat is happening. Try a bunch of things in response to YOUR 
NAME? 

12. Instead of using a SOUND state1nen l to s lovv dovvn the computer, try 
our silent time delay, as shovvn be lov\'. 

10 CLS 
20 INPUT "YOUR NAME": 
30 PRINT NS: 
40 FOR K= 1 TO 10 
50 NEXT K 
60 GOTO 30 

NS 

Something new! Go ahead and use it. 
We will explain it soon. 

II he doesn't get rid of that 
talking gauntlet, I 'II find 

another author to work with. 

ee 
c.( \ IJ 
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Enter a11d RUN the program. Use \·vhatever value of N$ suits you . Try ita 
fevv times. The11 chaqge line 40 to one of the following. 

40 FOR K = 1 TO 5 
40 FOR K = 1 TO 20 
40 FORK = 1TO100 

Experiment for a wl1ile, the!'\ read on. 

13. FOR??? NEXT??? \lyhat do they do? OK, in response to popular de
mand, we will explain vvhat is happening in lines 40 and 50. 

40 POR K=l TO 10 
50 NEXT K -- This is called a 

FOR-NEXT loop. 

The above FOR-NEXT loop simply tells the computer to count from 1 to 
10. 

Start here. Stop here. 

\ I 
40 POR K=l TO 10 
50 NEXT K 

As the computer counts from 1 to 10, each counting number is put, 
momentarily, into number box K. 

First the computer puts 1 into box K. 
Then it erases 1 and puts 2 into box K. 
Then it erases 2 and puts 3 into box K. 
Then it erases 3 and puts 4 into box K . 

• 

And so on. Eventually, it puts 10 into box K, then 11 ... Oops! It 
was supposed to count to 10. So when 11 appears in box K, the 
computer quits counting and goes on to the statement fo llowing 
NEXT K. 

This all happens very quickly, in a small fraction of a second! 
(a) How can you change line 40 so that the action on the screen occurs more 
slowly? _________ _ 

(b) How can you change line 40 so that the action on the screen occurs more 
rapidly? _________ _ 
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(a) Use a number greater than 10. For example: 40 FOR K= 1 TO 20 
(b) Use a number less than 10. For example: 40 FOR K=1 TO 5 

14. A FOR-NEXT loop begins with a FOR statement and ends with a 
NEXT statement. 

A numeric variable must follow the word FOR: 

40 FOR K=l TO 10 

t . . bl numeric var1a e 

The same nun1eric variable follows the vvord NEXT: 

50 NEXT K 

t . . bl numeric var1a e 

H1nmm ... one more time. 

40 FOR K=l TO 10 same numeric variable 
50 NEXT K 1•--~/ 

Don't overwork the numeric variable K. Any numeric variable may be used. 
These are OK FOR-NEXT loops. 

40 FOR B=l TO 100 40 FOR N= l TO 73 
50 NEXT B 50 NEXT N 

But these are nol OK: 

(a) 40 FOR X= l TO 100 
50 NEXT Y 

(b) 40 F'OR K$=1 TO 20 
50 NEXT K$ 

What is wrong with (a)? _________ _ 
What is \•Vrong w ith (b)? _________ _ 

(a) The variable follovving NEXT is differe11t fron1 the variable following 
FOR. These must be the same variab le. ;, • ;> 

(b) Oops! K$ is a string variable. Use only numeric variables in FOR and 
NEXT staten1ents. 

• 
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15. You can, of course. put the entire FOR-NEXT loop on one line, as 
sho'"'n belovv in lin e 40. 

10 CLS 
20 INPUT 11 YOUR NAME" : N$ 
30 PRINT N$: 
40 FOR K=l TO 10: NEXT K 
50 GOTO 30 

In this program, line 40 contains t\\'O statc111cnls. In a line that contains 
tvvo statements. \Yhat character is used bet,veen the staten1ents? _ __ _ 

----------
a colon (:) 

40 FOR K=l TO 10 : NEXT K 

statement #1 
i 

colon statement #2 

We usually put the colon immediately to the right of the first statement. 
then a space, then the second state1nent. You can do it differently. however, 
as shovvn by either of the follo\ving. 

40 FOR K= l TO 10 : NEXT K 
40 FOR K= l TO lO:NEXT K 

The above are all the same to the con1puter. Use spaces to n1ake lines 
readable by people. 

I understand 
40FOR K=1T010: NEXTK 

Huh! 

-------------------------------------------------------

• 
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16. OK. \·ve confess: there is much 1nore about FOR-NEXT loops that \Ve 

haven't told you. So, hero \vc go! 
A FOR-NEXT loop begins \Vith a FOR staten1ent and ends \vith a NEXT 

s tatement. A FOR-NEX'f loop 1nay a lso have one or n1orc statements be
ll·veen the FOR staten1ent and the NEXT staten1cnt. 

10 CLS 
20 FOR T=l TO 255 
30 SOUND T. 1 
40 NEXT T 

This FOR-NEX'f loop 
has three statements. 

(a) In the above FOR-NEXT loop (lines 20, 30. and 40). \vhat state1nent is 
betiveen the FOR staten1ent and the NEXT state1nent? _____ _ 

(b) VVe could have vvritton the above progran1 like th is: 

10 CLS 
20 FOR T=l TO 255: SOUND T. 1: NEXT T 

In the above FOR-NEXT loop (line 20). \\'hat staten1cnt is behveen the 
FOR statement and the NEXT statement? _________ _ 

------ ----
(a) 30 SOUND T, 1 
(b) SOUND T. 1 

FOR MUT 

17. Ansvver these questions alJuut lhe progra1n in lhc preceding frame. 
(a) \!\That variable is used in the FOR staten1ent and the NEXT state-

ment? _________ _ 

(b) \\/hat values \Viii this \'ariable have. one after the other. \vhen the 
computer runs the progran1'? _________ _ 

(c) Does the FOR-NEXT variable appear else\vhere in the program? _ 
____ _____ If yes. \vhere? _________ _ 

(cl) \l\lhat do you th ink \Nill happen if you RUN the program'? _ __ _ 

------- ---
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• 

(a) 
(b) 
(c) 
(d) 

T 
1,2,3, and so 011, up to 255 ... thank you. line 20. 
Yes. In the SOUND staten1ent: SOUND T, 1 

I 

The con1pu ter will make 255 very sho rt sounds, starting vvith a lo\.v 
tone (T=1) and ending with a high, scratchy sound (T=255). 

18. Your turn. You complete the follovving program, usiJ?.g a FOR-NEXT 
loop , to tell the computer to zip through the screen colors. 

• 

10 CLS 
20 F'OR C=_TO_ 
30 CLS 
40 NEXT __ 

You might have done it 

THIS WA'{ 
10 CLS 
20 F'OR C=l TO 8 
30 CLS C 
40 NEXT C 

• 

THIS WAY 
or 10 CLS 

20 F'OR C=O TO 8 
30 CLS C 
40 NEXT C 

Alas! When you ran the progran1. the colors flashed by so rapidly that you 
had no ti1ne to savor th em. So-cleverly!- brilliantly!- you n1odified the 
program, as follows. 

10 CLS 
20 F'OR C=O TO 8 
30 CLS C 
40 F'OR K=l TO 200 . NEXT K Aha' A tin1e delay. 
50 NEXT C 

19. Note how we write our FOR-NEXT loops. We indent the statements 
on the inside of the loop. 

10 CLS 
20 F'OR T=l TO 255 
30 SOUND T, 1 
40 NEXT T 

beginning of loop 
inside of loop, (Indented) 
end of loop • 

We indent statements inside the loop two spaces. We do this simply to 
make it easier for people to read the program. The Color Computer ignores 
the extra spaces, but people find programs easier to read and understand if 
we include the spaces. 
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Just for fun, try these programs: 

10 CLS 10 CLS 

20 F'OR T=l TO 255 20 F'OR C=O TO 8 
30 SOUND T, l 30 CLS c 
40 NEXT T 40 F'OR K=l TO 200: NEXT K 

50 NEXT 
50 GOTO 20 

60 GOTO 10 

20. Why i1ot get your name involved with some of this new stuff? 

100 REM ** !ST GRAND F'INALE, CH. 5 
110 CLS 

200 REM ** F'OR WHOM? 
210 INPUT "YOUR NAME"; N$ 

300 REM * * CRESCENDO F'OR N$ 
310 CLS 
320 F'OR T= l TO 255 Patience! 
330 PRINT N$; 
340 SOUND T, l ; 

; 
; 

' Th is will take 
about five seconds. 

; 

350 NEXT T 
; 

; 
; 

; 
; 

400 REM ** LONG TIME DELAY ' 
410 F'OR K=l TO 2500: NEXT K 

500 REM ** DO IT AGAIN 
510 GOTO 110 

VARIATION: change line 510 to : 510 GOTO 310 

or change lil)e 510 to: 510 GOTO 320 

Note the programming style. 

-Each "idea" begins with a REMark statement, numbered 100, 
200, 300, and so on. We call these block 100, block 200, a11d so 
on. 

- We indent statements on the inside of FOR-NEXT loops by two 
spaces. Why t\ovO spaces? Well, we decided, arbitrarily and capri
ciously, to indent by two spaces. The computer doesn't care how 
many spaces you use. You prefer three spaces? Use three spaces. 

• 
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To save ti1ne. vou mav on1it the REivlark staternents \\•hen vou enter a . . . 

program into the computer. Why'? \'\Tell. the comµutcr ignores REtvlark 
statements. Bevvare! Don ' t GOTO a REMark stnlen1cnl. If you do this, you 
n1ust enter the REMark sla lcrncnt as part of the prograrn. 

Oh, yes-one niorc thing: \!vhen you LJS'f a progran1, the computer docs 
not respect the "indenting". It re1noves extra spaces bet\"'een the Ii nc 
number and the first c haracter of a statcn1ent. 

21. You kno\v ho\v lo do a crescendo; here is ho\\' to do a desccndo. 
Descendo? That's probably not a \\'Ord. AnyhO\\' . try this program to see 
\vhal '"'e mean: 

F'OR T= 255 TO 
SOUND T, 1 

40 NEXT T 

10 CLS 
20 
30 

l STEP -1 
STEP - 1? 

.... __ Read on. -........ 
-lfJ~f)f)~lt\-

If you RUN this prograrn. you \\'ill hear the con1puter play 255 tones. 
beginning \Vith a high. scratchy lone (Tone #255) and ending ,,·ith a lo''" 
n1ello,,· lone (Tone #1 ]. 

255, 254, 253, 252. 251 .... 5 . 4, 3. 2. 1 

Why? Look at the FQf{ slalcmcnl. 

Start here. End here. Aha! Count back\vards. 

20 F'OR T=255 to 1 STEP -1 

Something ne\v has been added. STEP -1 tells the con1puler to change T 
by -1 (called " minus one"). This causes the computer to count back\"'ards. 
The FOR statement begins at 255 and counts back'''ards (or do1vn) to 1. 

To make the computer count backvvards, you 111ust use STEP -1. If you 
don't believe it. RUN the follovving progran1 . 

10 CLS 
20 F'OR T=255 TO l 
30 SOUND T, 1 
40 NEXT T 
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22. If you \•vish to leap ahead by tvvos. S'l'EP 2 is \.vhRt you choose. 

10 CLS 
20 F'OR N=l TO 

PRINT N 30 
40 NEXT N 

11 STEP 2 "' .. .... .... .. .. 
Count from 1 to 11 

in STEPs of 2 . 

..... .... 
-ITJrnu:t)()~m 

But zero to e leven. in STEPs of l\vOs 
Gives eve11 nu111bers only, and eleven esche\·VS. 

10 CLS 
20 F'OR N=O TO 11 STEP 2 
30 PRINT N 
40 NEXT N 

The follo,~ring progra1n \.Vith STEPs so trinity. 
Gives only a hint of enumcrablr. infinity. 

10 CLS 
20 F'OR A=O TO 3000 STEP 3 
30 PRINT A 
40 NEXT A 

' Wha t? You vvanl still n1ore'? 
You do zero lo l \.vcnt v . in S'fEPs of 4. , 

10 CLS 
20 F'OR X=O TO 40 STEP 4 
30 PRINT X 
40 NEXT X 

\/Ve used X as our FOR-NEXT va riab le. You probably used son1ethi11g 
else. 

• 
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23. Experi1nent! Find out more about FOR-NEXT by using the follovving 
program. 

100 REM ** COUNTING PROGRAM 
110 CLS 

200 REM * * DIALOG WITH USER 
210 PRINT"! WILL COUNT F'OR YOU." 
220 PRINT 
230 INPUT "WHERE SHALL I START" : A 
240 PRINT 
250 INPUT"WHERE SHALL I STOP" ; z 

300 REM ** COUNT F'ROM A TO Z 
310 CLS 
320 F'OR K=A TO z 
330 PRINT K, 
340 NEXT K 

400 REM ** THAT'S ALL 
410 END 

Try tl:1ese va lues of A and Z. 

A z YOU WILL SEE THESE NUMBERS 
1 3 1 2 3 
2 5 2 3 4 5 

.5 3 .5 1 .5 2.5 
7 7 7 

1 0 1 (only) Hmmn1 ... seems as if 
2 1 2 (only) it vvon't count 
10 0 10 (only) backwards . 

Why \o\.'on't the computer count backv,rards? _________ _ 

- ---------
There is no STEP -1 in line 320. 
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24. Modify the program in the preceding frame so the computer asks for 
the STEP s ize, then uses the STEP size in counting from A to Z. Show on ly 
your changes and additions belovv. 

Add these s taten1ents: 260 PRINT 
270 INPUT 11STE:P SIZE": S 

Change line 320: 320 FOR K=A TO Z STEP S 

EXPERIMENT! 

25. You can use. READ a nd DA 1'A staternents lo s tuff strings inlo string 
boxes. First try tl1is progran1. 

10 CLS 
20 READ N$ 
30 PRINT N$ 
40 GOTO 20 
50 
60 

DATA 
DATA 

'fhe statemen t: 

DO. RE. MI , F'A 
SOL , LA. TI, DO 

20 READ N$ 

Easy! READ a string. 
then PR INT a string. 

tells the computer to read one s tring fro1n a DA1'A list and put the string 
into box N$ (ass ign the s tring as th e value of N$). Every time line 20 is 
executed, the i1ext string in the DAT A lis t is read and assigned as the value 
of N$. 
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This is hov.1 the screen looks \\·hen you RUN the program. 

DO 
RE 
MI 
FA 
SOL 
LA 
TI 
DO 
?OD 
OK 

• 
ERROR IN 20 

Out of Data in 
line 20 

(a) I-Io"v many strings arc in the DATA statements (lines 50 and 60)? 

(b) \!Vere these strings all printed on the screen? ________ _ 
(c) \'Vhy do you suppose the con1puter printed an ?OD ERROR IN 20? 

(a) 8; (b) yes; (c) It printed all the string. then tried to print yet another. Alas, 
there were no more strings to be printed, so tho co111pu tcr printed an erro r 
n1essage. That's OK. since it vvas finished doing vvhal we wanted it to do. 

26. Look at the DA'rA staten1ents in lines 50 and 60. 

50 DATA DO. RE. MI. FA 
60 DATA SOL. LA. TI. DO 

The l\VO DATA statements contain eight strings. What punctuation sym-
bol appears bellveen adjacent strings? __________ _ 

co1nma; fo r exa111p le, 
• 

50 DATA DO. RE. MI, FA 

I co~£:: f 
no comma 

here 
bellveen 
strings 

no com1na 
here • 
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ltv1PORTANT NOTICE! If a string co11tains a con1ma, the string must be 
enclosed in quotation rnarks. 

LIKE THIS: 

50 DATA 11 FIREDRAKE. GEORGE" 

'fhis string contains 
a con1n1a. 

"COMPUTERTOWN, USA!" 

This string contains 
a com1na. 

This comma is bel1veen 
t\\'O strings. 

27. 1-lmmm ... vvho said . ·•tt all begins vvith do, re. mi?" Try this prog
ran1- see what you bear and hear vvhat you sec. 

100 REM ** DO RE MI PROGRAM 
110 REM ** INSPIRED BY HERB MOORE 

200 REM ** READ NOTE AND TONE NUMBER 
210 READ N$. T 

300 REM ** SHOW AND TELL 
310 CLS 
320 PRINT N$ 
330 SOUND T, 10 

400 REM ** DO IT AGAIN 
410 GOTO 210 

900 REM ** NOTES AND TONE NUMBERS 
910 DATA DO. 89. RE. 108, MI. 125. FA, 133 
920 DATA SOL, 147, LA. 159. TI, 170 . DO , 176 

The READ statement (line 210) tells the computer to read a value for a 
string variable and a value for a numeric variable. 

210 READ N$, T 

string 
variable 

. numeric 
variable 

(a) What is the first string va lue read into N$? _ _________ _ 
(b) What is the first nun1eric value read into T'? __________ _ 

----------
(a) DO; (b) 89 
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28. RUN the progran1. First you see DO on the screen and hear the 1nusical 
tone for DO in the scale of C. 

DO 

Then you see RE and the n1usical tone for RE. 

RE 

And so on. Eventually. the computer runs out of music and you see: 

?OD ERROR IN 210 
OK 

• 

Mix up the DO, RE, Mis . Write your O\.Yl1 DATA state1nents-as 1nany as 
you want. Change the duration in line 330. Make it longer. Then close your 
eyes. When you l1ear the sound, guess . ls it DO, RE, Ml . . . ? Open your eyes 
and look at the screen. Are vou correct'? -

If you want to learn your DO, RE. Mis (in the scale of CJ. try this variation: 



100 REM ** DO RE MI PROGRAM. 

200 REM ** READ NOTE AND TONE 
210 READ N$. T 

300 REM ** SHOW AND TELL 
310 CLS 
320 SOUND T. 20 Or 
330 PRINT N$ 

400 REM ** TIME DELAY 
410 z = 460 

longer. 

420 F'OR K= l TO Z: NEXT K 

500 REM ** DO IT AGAIN 
510 GOTO 210 

NUMBER 

900 REM ** NOTES AND·TONE NUMBERS 
910 DATA MI. 125. TI. 170. TI. 170. 
920 DATA LA. 159, DO. 176, SOL. 147. 
930 DATA MI. 125. RE. 108. F'A. 133. 
940 DATA TI. 170. DO, 176, MI, 125. 
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DO, 89 
F'A, 133 

SOL. 147 
LA. 159 

950 DATA FA. 133. DO. 89. TI, 170. TI. 170 
and so on. 

Now you can keep your eyes open and ,.,•atch the screen. First you hear 
the note. Guess-is it DO. RE. Ml . .. ? Then you sec the answer. 

\/Vant more time to guess·~ Change the durat ion in line 320. The ti1nc 
de lay (lines 410 and 420) is about one second. Change line 410 to make it 
longer or shorter. 

Self-Test 

Congratulations! You have completed another chapter. Undoubtedly. you 
have the stringth (Oops!) to t\vine your \Vay through this Self-Test. 

1. What is a string'? ___________________ _ 

2. \!\That is a "string box"? ________________ _ 

3. What is a string variab le? _______________ _ 

4. \IVhal is the value of a stril1g variable? ___________ _ 

5. Complete the follO\\'ing. 
You type: Z$ = "ZZZZZ" 
It prints: OK 
You type: PRINT Z$ zzzzz 

It prints: 
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6. Complete the folto,ving. (Go ahead. Guess !) 
You type: A$ = "DO RE Ml" 
It prints: OK 
You type: 13$ = A$ 
It prints: OK 
You type: PRJN'f A$ 

lt prints: 

You type: PRINT 13$ 

It prints: 

7. Cotnplcte the folJo,.ving: 
You type: M$ = "HAPPY BIR1'I-IDAY. NlOTHER" 
lt prints: OK 
You type: PRINT "M$" 

ll pri n ls: 

8. Exan1ine the fo llo\\' ing program. 

100 REM * * NAME, TONE . AND COLOR 

200 REM ** GET INPORMATION 
210 CLS 
220 INPUT "YOUR NAME": N$ 
230 INPUT "TONE NUMBER (1 TO 255)" ; T 
240 INPUT "SCREEN COLOR (1 TO 8)": C 

300 REM ** PRINT N$ ON COLOR C WITH SOUND T 
310 CLS C 
320 PRINT N$: 
330 SOUND T. 1 
340 GOTO 320 

Suppose you RUN the progran1 and supp!>' the follo\•\'ing inforn1ation. 

YOUR NAME? "SPARROWHAWK" 
TONE NUMBER (1 TO 255 )? 89 
SCREEN COLOR (1 TO 8 )? 3 • cursor 

No'vv yotl press ENTER. What vvill happen'? _________ _ 
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9. \'Vhat \vill happen if you RUN the follo\ving progran1? Complete the 
REtvl slale1nents and then describe \\'hat happens \\'hen you RUN the 
progran1. 

100 REM ** MYSTERY PROGRAM 
110 CLS 

200 REM **----------
210 SOUND 1.1 

300 REM **----------
310 POR K = 1 TO 450: NEXT K 

400 REM**----------
410 GOTO 210 

If ~·ou \\'ish. change line 
110 lo CLS 2 or CLS 3 or 
... '''hatever. 

10. \1Vl1at musica l device is suggested bv the above program and the 
fo llowing picture? _________ _ 

• 

,, 
1 uve in 
averv 
larg~ 
city'' 

11. The fo llo,ving table shO\\'S musica l notes and tone numbers for the 
sca le of C. The scale is sho\\'n both as DO. RE. l'vll. and so on. and as 
letter notes C. D. E. and so on. 

Notes: 
Tone Numbers: 

DO RE tv!J 
C D E 

FA SOL Li\ Tl 
F G A B 

DO 
c 

89 108 125 133 147 159 170 175 

• 

• 
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In frame 28, you saw the following DATA staten1ents. which use DO. 
RE, MI. and so on. 

910 DATA MI, 125 . TI, 170. TI. 170. DO. 89 
920 DATA LA, 159 . DO. 176. SOL. 147 , F'A. 133 
930 DATA MI, 125 . RE. 108. F'A, 133. SOL, 147 
940 DATA TI, 170 . DO , 176. MI. 125. LA. 159 
950 DATA F'A. 133, DO , 89, TI. 170. TI , 170 

Rewrite the above DAT A statements using letters for notes instead of 
DO, RE, MI ... 

910~~~~~~~~~~~~~~~~~~~~~~~ 

920~~~~~~~~~~~~~~~~~~~~~~~ 

930~~~~~~~~~~~~~~~~~~~~~~~ 

940~~~~~~~~~~~~~~~~~~~~~~~ 

950~~~~~~~~~~~~~~~~~~~~~~~ 

RUN the program in fran1e 28, using your DAT A staternents. 

12. Write a program to tell the computer to "sound off" and display the 
seconds, 1 to 60, in the upper left corner of the screen. 

1 2 3 and so on. 

As each number appears, you should hear a very short sound (use 
SOUND 1, 1). After the number 60 appears, the con1puter should begin 
again at 1. 

13. For eacl1 of the follovving FOR statements, \.vrite the sequence of 
values that the variable A will take on. We have already done the first 
011e. 

FOR ST A TEMENT 

(a) FOR A = 1 TO 7 
(b) FOR A = 2 TO 6 
(c) FOR A = 1 TO 7 STEP 2 
(d) FOR A = 0 TO 7 STEP 2 
(e) FOR A = OTO 4 STEP 5 
(f) FORE = 1 TO -1 STEP -1 

SEQUENCE OF VALUES 

1,2,3,4,5,6,7 

The next tvvo are tricky! It's OK to guess. 
(g) FOR A = 5 TO 3 
(h) FOR A = 1 TO 2 STEP 0 
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14. For each of the fo llowing progra1ns, pretend tl1at you are the compu
ter. Shovv what vvill be on your screen \~rhen the program is run. 

(a) 100 CLS 
110 F'OR B = 0 TO 10 
120 PRINT 10 - B 
130 NEXT B 
140 PRINT "BLASTOFF' ! I ! II 

(b ) 100 CLS 
110 F'OR L = 0 TO 15 STEP 3 
120 PRINT L 
130 NEXT L 

( c) 100 CLS 

(ct ) 

110 F'OR C = 10 TO 0 STEP -1 
120 PRINT C 
130 NEXT C 
140 PRINT "BLASTOFF' ! ! ! II 

100 F'OR C = 10 TO 0 STEP -1 
110 CLS 
120 PRINT C 
130 NEXT C 
140 PRINT "BLASTOFF' ! ' ! " 

Answers to Self-Test 

The numbers in parentheses after each answer refer to th e frames in tl1e 
chapter vvhere the topic is discussed. 

1. A buncl1 of keyboard characters, typed one after the other. Although 
someti1nes you don't have to, vvhen in doubt enclose a string in 
quotation marks. (frame 1) 

2. A place in the computer's 1nen1ory (RAM) that can hold, or store, a 
string. (frames 1,2) 

3. The n~ame of a string box. A string variable can be a letter follovved by a 
dollar sign (A$), a letter and a digit followed by a dollar sign (N3$), or 
a letter follovved by letters and/or digits and a dollar sign (AB$, S123$, 
CITY$) . BE\IVARE! The con1puter looks at only the first two charac
ters. It 1cvi ll be confused if you use ABC$ and ABD$ in the same 
program. And, if your string variable causes an SN ERROR, perhaps 
you used a reserved word. (fra1nes 3,4) 
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4. The value of a string variab le can be a string. (frames 3,5) 

5. It prints: ZZZZZ 
OK (frames 5.6) 

6. It prints: 00 l{E Ml 

7. 

8. 

9. 

OK 
The statement 8$ = A$ tells the con1puter Lo copy the value of A$ into 
8$. 
It prints: DO RE tvll 

OK (frames 5.6) 

It prints: tvl$ 
OK 

Did \Ive fool you'? Nole the quotation n1arks surrounding M$ in the 
PRINTstate1ncnl. Jf you \Vant the con1putcr to print the value of string 
variable M$, type PRIN1' M$. (frame 6) 

The screen \Vil I beco1110 blue. Then the string SPARROW HA WK \!\rill 
be printed. again and again. Each copy of SPARROWHA\IVK \Viii be 
accompanied by a short tone. As SPARR0\\11-IAv\IK take over the 
screen, the scene \viii becon1e green. (frames 10. 11. 20) 

200 REM ** PLAY A SHORT. LOW TONE 
300 REM ** TIME DELAY 
400 REM ** DO IT AGAIN 
You will hear a short. lo\.v tone about once every second (fran1cs 12, 
13' 20) 

10. Here are son1e hints. You see a gno1ne \t\rl10 lives in a very large city. A 
very large city is a lso called a n1etropolis and sometimes abbreviated 
"metro.·· Got it'? 

11. 910 DATA E. 125. B. 170. B. 170. c. 89 
920 DATA A. 159 . c. 176 , G. 147. F' . 133 
930 DATA E. 125. D. 108. F' • 133. G. 147 
940 DATA B, 170, c. 176 , E. 125. A. 159 
950 DATA F', 133. c. 89, B, 170, B, 170 
RUN the progran1 to soc \•vhat happens. (f rarncs 26, 28) 

12, 13, 14. No solutions. We leave these for you to puzzle over. 



CHAPTER SIX 

Skipping Round the Screen 

In this chapter, you will learn more about hO\<V to control and use the 
screen. You will learn how lo tell the Color Computer to print information 
anywhere on the screen, blink it on and off. move it around. 

\!\Then you finish this chapter , you will be able to: 

• Position information on the screen, using the PRINT (ci statement; 
• Blink information on and off any\<Vhere on the screen; 
• Write programs to do simple animation-that is, cause things to 

1nove from place to place on the screen; 
• Understand and use screen printing positions, nu1nbered o to 

511: 
• Interpret screen printing positions as rows numbered 0 to 15, and 

columns numbered 0 to 31. 

1. The following program causes Karl 's na1ne to blink on, bli nk off, on, 
off, on, off, on ... and so on, until someone presses BREAK. 

100 REM ** NAME BLINKER 

200 REM ** NAME IS ON-SCREEN 
210 CLS 
220 PRINT "KARL" 
230 FOR K= l TO 500: NEXT K 

300 REM ** SCREEN IS BLANK 
310 CLS 
320 FOR K=l TO 500: NEXT K 

400 REM ** DO IT AGAIN 
410 GOTO 210 

• 115 
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RUN the program. 

Blink, blink, 
blink, ... 

• 

KARL 

(a) When Karl 's name is on the screen, \<Vhat color is the screen? __ _ 

(b) When Karl's name is not on the screen , vvhat color is the screen? 

(c) How would you change the program so that, when Karl 's nan1e is not 
on the screen, the screen is orange? ----------

( d) How would you change the program so that, v.1hen Karl's name is on 
the screen, most of the screen is blue? 

(e) HO\<V would you change the program so the computer 11vill blink Judy's 
nan1e on and off? -------------------

(a) green; (b) green; (c) 310 CLS 8: 
(d) 210 CLS 3; (e) 220 PRINT "JUDY" 

2. Make it easier to change the na1ne. 

100 REM ** NAME BLINKER 

200 REM ** GET NAME 
210 CLS 
220 INPUT "WHAT IS YOUR NAME" ; N$ 

300 REM ** NAME IS ON-SCREEN 
310 CLS 
320 PRINT N$ 
330 POR K= l TO 500: NEXT K 

400 REM ** SCREEN IS BLANK 
410 CLS 

• 420 POR K=l TO 500: NEXT K 

500 REM ** BLINK IT AGAIN 
510 GOTO 310 
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(a) Suppose you change line 330 to: 330 FOR K=1 TO 1000: NEXT K 
Will the name be on-screen for a shorter time or a longer time?_ 

(b) Suppose you change line 330 to: 330 FOR K=l TO 200: NEXT K 
Will the na1ne not be on-screen (screen clear) for a shorter or longer 
time?~~~~~~~~~~~~~~~~~~~~~~~ 

(a) Longer. It takes the computer longer to count to 1000 than to 500. 
(b) Shorter. It takes the computer less time to count to .?OO than to 500. 

3. EXPERIMENT! 

-Replace either or both time delays (lines 330 and 420} with 
SOUND statements. 

-Change lines 210, 310, and 410. Use colors of your choice. 
-Try other blinking names or messages, perhaps one of the fol-

lowing. 

TOMORROW IS YOUR MOTHER'S BIRTHDAY, 
MAN THE PUMPS - THE BOAT IS SINKING! At~dt~~ ~~~h~o 
MAY THE FORCE BE WITH YOU. "-,, siren! 

LIVE LONG AND PROSPER. ', 
' IF DRAGONS CAN FLY, SO CAN I. ' 

_________ rs THE GREATEST. 

i 
Put your name here! 

Try different co1nbinations of messages, time delays, sounds and colors 
to get effects that you like. 

-Change line 320 as follows: 

320 PRINT N$; 

i 
semicolon 

Try li11e 320 with and vvithout the semicolon for colors other than green . 

• 

'\. 
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4. Imagine a Color Computer vvith a giant TV screen. It's the big game of 
the season and the Color Computer is fir ing up the Rooter Club--building 
energy to help your tean1 vv in the gan1e. 

100 REM**GO TEAM GO ! 

200 REM**'GO' ON A BLUE SCREEN 
210 CLS 3 : PRINT "GO" ; 
220 POR K=l TO 500 : NEXT K 

300 REM**'TEAM' ON ORANGE SCREEN 
310 CLS 8 : PRINT "TEAM": 
320 POR K=l TO 500: NEXT K 

400 REM**'GO ! ' ON MAGENTA SCREEN 
410 CLS 7: PRINT "GO!"; 
420 PORK = 1 TO 1000: NEXT K 

500 REM **KEEP IT GOING 
510 GOTO 110 

Check the time delays. Are they all the same length of time? __ _ 

No. The delay in li ne 420 is twi ce as Jong as the delays in lines 220 and 320. 
The exhortation to your Joya l fans goes: 

GO TEAM GO ... OH! 

• 
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5. Three times delays in that last progran1. Aha! A splendid opportunity 
to in troduce ... (fan.fare!) .. . subroutines. Write the tin1c delay once as a 
subroutine, then use it as often as needed . 

The fo llov.ring progran1 has a time delay subroutine beginning at line 900. 
This subroutine is used, or called, in lines 220, 320, 420. and 430. 

100 REM**GO TEAM GO' 
200 REM**'GO' ON A BLUE SCREEN 
210 CLS 3: PRINT "GO"; 
220 GOSUB 910 Use tin1e delay subroutine. 

300 
310 
320 

REM**'TEAM' ON ORANGE 
CLS 8: PRINT "TEAM"; 
GOSUB 910 

SCREEN 

Use tilne de lay subroutine. 

400 
410 
420 
430 

REM**'GOI' ON MAGENTA 
CLS 7 • PRINT "GO !" ; 

SCREEN 

GOSUB 9 10 }-----
GOSUB 910 

500 REM**KEEP IT GOING 
510 GOTO 210 

900 REM**TIME DELAY SUBROUTINE 
910 FOR K= l TO 500• NEXT K 
920 RETURN 

Use time delay subroutine 
twice for longer delay. 

The time delay subroutine is called (used) by the GOSUB 910 statement 
in lines 220, 320, 420, and 430. Obedient as always, the Color Computer 
goes to line 910, does it, then moves on to line 920. Aha! Line 920 says 
RETURN. So, the co1nputer RETURNs to the statement following the 
GOSUB 910, and continues from there. Clever! 

A subroutine is a helper. You call it \!Vhen you need it. It does \.vhat it· is 
designed to do, then RETURNs to the statement following the GOSUB that 
called it. 
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6. Your turn. Complete the following program to blink George's name on, 
off, on, off, on ... and so on. 

100 REM**NAME BLINKER 

200 REM**BLINK NAME ON 
210 CLS 4: PRINT "GEORGE"; 

220~~~~~~~~~~-

300 REM**BLINK NAME OFF 
310 CLS 5 

320~~~~~~~~. ~~-

400 REM**DO IT AGAIN 
410 GOTO 210 

700 REM**TIME DELAY SUBROUTINE 
710 FOR K=l TO 500: NEXT K 
720 RETURN 

220 GOSUB 710 
320 GOSUB 710 

Also try line 210 without the 
semicolon at the end. 

7. How about a variable delay? Try it \vith Ann's name. 

100 REM**NAME BLINKER 

200 REM**BLINK NAME ON 
210 CLS 1: PRINT "ANN" ; 
220 GOSUB 810 

300 REM**BLINK NAME OFF 
310 CLS 2 
320 GOSUB. 810 

400 REM **DO IT AGAIN 
410 GOTO 210 

800 REM**TIME DELAY SUBROUTINE 
810 z = 500 
820 FOR K=l TO Z: NEXT K 
830 RETURN 

This is a variable 
time delay subroutine. 

The amount of delay (how far the computer counts) is controlled by the 
value of Zin line 810. To speed up or slow down the blinking, change the 
value of Z. 

Faster: 810 Z - 200 
Slower:810 Z - 1000 
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The subroutine is called twice, once in line ---------
and once in line-- --------

220; 320 

8. Here is still another way to do time delay subroutines. Set the value of 
Z, then call the subroutine. 

100 REM**NAME BLINKER 

"URSULA"; 
200 REM**NAME ON 
210 CLS 1: PRINT 
220 z = 1000 - --- This much delay. 
230 GOSUB 910 

300 REM**NAME OFF 
310 CLS 6 
320 z = 500 
330 GOSUB 910 

----- This much delay. 

400 REM**GO AROUND AGAIN 
410 GOTO 220 

900 REM**TIME DELAY SUBROUTINE 
910 FOR K= l TO Z: NEXT K 
920 RETURN 

URSULA will be on-screen about twice as long as off-screen (Z=lOOO i11 
line 220; Z = 500 in line 320). Change the program so things \vill happen 
more rapidly "'' ith URSULA on-screen about three times as long as off
screen. Which two lines \\•ill you change? 
(a) Lines and _ _ 
How might you change them? 
(b) Change line to _ _______ _ 
(c) Change line to _________ _ 

(a) 220; 320 
(b) 220; 220 z = 600 
(c) 320; 320 Z = 200 

You may have used different values of Zin li11es 220 and 320. That's OK, 
as long as the value of Zin line 220 is about three times as big as the value of 
Z in line 320. 
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9. Everything seems to happen in the upper left corner of the screen. 
Well, let's not wear out that corner. Instead, make things happen elsewhere 
on the screen. 

The Color Computer can print in any one of 512 print positions on the 
screen, from print position zero (O) in the upper left corner to print position 
511 in the bottom right corner. Each print position can hold one character 
of information. 

Position 0 - ,, -· 
Position 32 • 

Position 256 • 

Position 480 • 
' 

Position 16 

"' " • 

Position 272 

"' • 

'I ·-• 

• 

• ,, 

Position 31 

Position 63 

Position 287 

Position 511 

Print positions are numbered from ___ (top left) to ___ (bottom 
right). 

----------
O; 511 

Think of the screen having 16 rows "vith 32 print positions in each row. 

16 rows 
or lines 

- -----32 positions------ • 

16 x 32 = 512 positions 



• 
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10. The screen has exactly 512 print positions. Each print position can 
display one character. Print positions are numbered from 0 to 511. 

Print 
position 0. * 

Print 
•~~- position 511. 

Print position O is at the upper left corner of the scree11. Where is prir1t 
position 511 ? _______________________ _ 

----------
at the botton1 righ t corner of the screen 
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11. Here is a more deta iled map of the screen . 

See Appendix r 
for screen maps 
like this. 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

0 A I 
- - - -

32 B - - ·- ,. -.. ,_. 
64 

96 - . 

128 
- - -

160 c D 
192 

-
E 

' 

224 

I ' 
' j 256 

288 

320 R 
352 

-
384 K A R L -
416 

448 

480 z 

The letter A is at screen position 0. The letter B is at print position 48 
(32 + 16). 
(a) \l\lhere is the loller C? _________ _ 
(b) VVher e is the letter O? _________ _ 
(c) What is at print position 200? _________ _ 
(d) \!Vhat is at print position 239? _________ _ 
(e) vVhat print positi on is R at? _________ _ 
(f) The '"'ord KARL uses -1 print positions. What are they? ____ _ 
(g) What is at print positio n 5 12'? _________ _ 

• 



• 

(a) At print position 160. 
(b) At print position 191 (160 + 31}. 
(c) Nothing. Or, perhaps an invisible space. 
(d} E 
(e) 340 
(f) 387, 388, 389 and 390 
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(g) Oops! There is no print position 512. Z is at print position 511. 
Ren1ember, priJ1t positions are numbered 0 to 511. 

12. One of the nicest things about the Color Con1puter is ho\.v easy it is to 
tell the computer to print so1nething any1,vhere on the screen. Easy! Just use 
the PRINT (li. statement. 

When you talk about the PRINT (o statement, call it the "PRINT AT" 
statement. Here are some exan1ples: 

Tl1e statement: PRINT (<1 o. "A" 
tells the computer to print the letter A at print position o. 

The stalen1ent: PRINT (a388, "KARL" 
tells the computer to print KARL at print position 388. KARL will 
then occupy positions 388, 389, 390, and 391. 

'-..... :::::._..., ---y-
Print at this 

position 

Put a comma here. 

Your turn. 
(a) The state1nent: PRINT (cr 128. "LIZZIE'' 

tells the cornputer to print the stri11g at 
print position __________ _ 

(b) \l\frite a s taten1ent to tell the computer to print JIM at print position 

(a) 
(b) 

144. __________ _ 

LIZZIE; 128 
PRINT Ca 144, "JIM" 

' Did you renunnber the com ma" 

Remember me, 
I 'm important 

• 
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13. Expcri1nent! r lcrc is a program to J1elp you print \Vhatever you \\'ant. 
vvherever you \vant i t: 

100 REM**PRINT WHAT WHERE 

200 REM* *ASK rOR INrORMATION 
210 CLS 
220 INPUT "WHAT SHALL I PRINT": W$ 
230 INPUT "\'/HERE SHALL I PRINT IT": W 

300 REM"*PRINT W$ AT POSITION W 
310 CLS 
320 PRINT (11 W. \'/$: 

400 REM**VARIABLE TIME DELAY 
410 z = 2000 
420 rOR K = 1 TO Z: NEXT K 

500 REM**DO IT AGAIN 
510 GOTO 210 

In the abO\'C progran1. \\'$is a ___________ ,·ariable and \V 
is a variable. 

string; numer ic 

Experin1ent. Change lines 210 and 310 as follo\vs: 

210 CLS 2 
310 CLS 2 

• 

or 210 CLS 8 
310 CLS 8 

or You pick 
the colors . 

14. Enter the progran1 from the preceding frame and RUN it. Try this: 

WHAT SHALL I PRINT? CHEWBACCA 
WHERE SHALL I PRINT IT? 270. 

'o,,· press ENTER. 

CHEWBACCA 

This stays on-screen 
for about four seconds. 

\ Before pressing ENTER. 

• 
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Hmmm, what might happen if we tell the computer to print something i11 

print position 512? Try it. 

WHAT SHALL I PRINT? DARTH VADSR 
WHERE SHALL I PRINT IT? 512 • 

\Before pressing ENTER. 

Now press ENTER. 

~FC ERROR IN 320 
OK 

• 
Well, there isn't a pril1t posilion 512, so the co1nputer pr inted an error 

message. FC means "Function Call," \-vhich doesn'l tell 1nuch. In this case , 
it mea11s tl1at i11 liI1e 320, vve tried to pri11t something at a 11onexistent print 
position . 

Print positions are nu1nbered from to _ _ _ 

0; 511 

This is also illegal; 
But this is OK; 

PRINT (<t-1, "*" 
PRINT (ii 23. 67, "*'' 

The computer will ignore the .67 
and print at position 23. 

15. Your turn. \Nrite a program to 

(a) clear the screen; 
(b) ask for a message (string); 
(c) ask for a place to blink it; 
(d) b link tl1e message entered in (b) at the place entered in (c). 

• 



128 TRS-80 COLOR BASIC 

• 

Use the REMark statements as an outline of the program. 

100 REM**MESSAGE BLINKER 

200 REM**GET MESSAGE AND PLACE 

300 REM *BLINK MESSAGE ON 

400 REM**BLINK MESSAGE OPP 

500 REM**DO IT AGAIN 

900 REM**TIME DELAY SUBROUTINE 

vVe did it like this. Your program might be different. 

100 REM**MESSAGE BLINKER 

200 REM**GET MESSAGE AND PLACE 
210 CLS 
220 INPUT "YOUR MESSAGE" : M$ 
230 INPUT "WHERE SHALL I BLINK IT": P 

300 REM**BLINK MESSAGE ON 
310 CLS: PRINT wP, M$: 
320 z = 500 
330 GOSUB 910 

400 REM**BLINK MESSAGE Orr 
410 CLS 2 
420 z = 300 
430 GOSUB 910 

500 REM**DO IT AGAIN 
510 GOTO 310 

900 REM**TIME DELAY SUBROUTINE 
910 POR K=l TO Z: NEXT K 
920 RETURN 

• 

• 
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16. Here are some programs for you to try. Before you enter and run a 
program, try to puzzle out v.rha t \.Yi 1 l ha pp en. 

100 REM** ARROWS 
110 CLS 2 

200 REM**LET F'LY AN ARROW 
210 F'OR P=O TO 509 
220 PRINT (<l P. ''-> '' . • 

230 z = 20 
240 GOSUB 910 
250 NEXT P 

300 REM**DO IT AGAIN 
310 GOTO 110 

900 REM**TIME DELAY SUBROUTINE 
910 F'OR K = l TO Z: NEXT K 
920 RETURN 

Hm1nm ... novv try this variatio11: 

100 REM**INDEF'ATIGABLE ARROW 

200 
210 
220 
230 
240 
250 
260 

REM**LET FLY AN ARROW 
FOR P = 0 to 509 

CLS 
PRINT (i1 P. 
z = 20 
GOSUB 910 

''-> '' . • 

NEXT P 

300 REM**DO IT AGAIN 
310 GOTO 210 

900 REM**TIME DELAY SUBROUTINE 
910 F'OR K= l TO Z: NEXT K 
920 RETURN 

gG] 

A lso try: 
220 CLS 2 

Now make tvvo changes and run the program. 

100 REM**TIRED ARROW 
240 z = p 

When you vvalk , run, fly, or teleport- are you like INDEFATIGABLE 
ARROW or TIRED ARROW? 

• 
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17. Write a program to 1nake a single loft-pointing arrow (<-) travel from 
printing position 509 to pos ition 0. then repeat over and over and over. For 
the left-pointing arro\v, use these keys: l ~ I 1.=. 1 

100 REM**UNTIRING LEPT ARROW 

200 REM**PLY. OH ARROW ! 
210 POR P = 509 TO 0 STEP -1 ~~ 
220 CLS 2 
230 PRINT (o P, "<-": 
240 z = 20 
250 GOSUB 910 
260 NEXT P 

300 REM**DO IT AGAIN 
310 GOTO 210 

900 REM* *TIME DELAY SUBROUTINE 
910 POR K=l TO Z: NEXT K 
920 RETURN 

• 

STEP - 1 causes P to go 
"backwards" from 509 to 0. 

Upstart I Who would 
believe a talking 

gauntlet? 

Why 509 instead of 511'? \!Ve are trying to avoid .printing anyth ing in 
position 511, because that causes the screen to scroll-every I hing \VOuld 
move up one line. The back,vard arrO\\' \\•ill first appear in positions 509 
and 510. thus avoiding position 511. 
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18. Here again is a screen map: 

0 

32 

64 

96 

128 

160 

192 

224 

256 

288 

320 

384 

416 

448 

480 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

- -

. 
I ,_ 

. 

- ,_ -
-

'Look at the left edge of the screen. There are 16 lines v.rith 32 print 
positions in each line. Going across. the positions are numbered 0 to 31. 
Go ing do\vn, the pos itions are 0. 32. 64, 96, and so on. 
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Here is a slightly different screen map. 

0 

2 

3 
. 

4 

6 

~ 7 
0 

a: 8 

9 

10 

11 

12 

13 

14 

15 

Columns 

0 I 2 3 4 S 6 7 8 9 10 II 12 13 14 IS 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

I 

This map sho"vs the screen with 16 ROWS, nu1nbered Oto 15 , and 32 
COLUMNS, numbered 0 to 31 . 
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19. Explore the following screen map . 

• 

Columns 

0 I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 16 19 20 21 22 23 24 25 26 27 26 29 30 31 

0 A H E R E I I 
- - ,_ -

I I 
• - - .._ 

' J I I 
I I 
' 4 

T H E R E 
6 E c 

R 0 
E * L 

! 7 

a: 8 
- -

H I u 9 

10 R OM N\ ViA 
II 0 N 

~ 

12 N - - .- - - > 

13 

14 

15 z 

(a) ln '"'hat ro'v is the \VOrd RO\IV? _________ _ 
(b) ln v.rhat column is the \VOrd COLUMI'\? _________ _ 
(c) What is in rov.r 0, column O? _________ _ 
(d) Where is Z? At rovv , colum 1.-________ _ 

(e) Where is a lonely star(*)? _________ _ 
(f) What is at row 0 , co lumns 10, 11 , 12 and 13? _ _____ _ 

(g) Where is THERE? ________ _ 
(h) vVhere is NOWiiERE? ________ _ 

(a) 10; (b) 25; (c) A; (d) 15, 31; (e) rov.r 8. column 20: (f) HERE; (g) rov1' 5. 
columns 16. 17, 18, 19 and 20; (h) column 12, rov.rs 12, 11, 10, 9. 8, 7, and 6. 
Hmmm ... v.1e s uspect that, at first, you thought NO\l\fl-JERE vvas, well , 
nowhere. 
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20. EXPERIMENT! Play \'vith this program: 

100 REM**EXPERIMENT: ROWS. COLUMNS 

200 REM**DIALOG WITH HUMAN 
210 CLS 
220 INPUT "YOUR MESSAGE": M$ 
230 INPUT "WHAT ROW " . ROW • 
240 INPUT "WHAT COLUMN " . COL . 

300 
310 
320 

REM**PRINT MESSAGE AT ROW. COL 
SP = 32*ROYI + COL ---------------
PRINT (a SP . M$; 

400 REM**TIME DELAY 
410 z = 2000 
420 FOR K = 1 TO Z: NEXT K 

500 REM**DO IT AGAIN 
510 GOTO 210 

Huh! Read on! 

In line 230, RO\V is a nu1neric \'ariable. OK \'alues are Oto 15. COL is a 
nun1eric variable. OK values are 0 to 31. These values are used in line 31 O lo 
compute Screen Position (SP). 

310 SP = 32*ROW + COL 

32 times 
RO\!\/ nun1ber + COL nun1bcr 

To tell the computer to 111ultiply. use the asterisk("'). 
Experiment \Vith this program. Ren1embcr. RO\V 11u1nbers should be 0 to 

15. Try 16 or-1 and sec \\•hat happens. COLumn numbers should be 0 to 31 . 
Try 32 or - 1 to sec vvhat happens. 

If things happen too qu ickly. change the time delay in line 410. 

' 
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Self-Test 

VVhat, another Self-Test? Of course-another chance for you to increase 
your self-esteem. 

1 . In the follovving Mystery Program. complete tho REMark statements 
in lines 200. 300. and 400. 

100 REM*•MYSTERY PROGRAM 
110 AS = "l'"' 

200 REM* *-----------
210 CLS 3 
220 PRINT A$: 
230 FOR K= l TO 100: NEXT K 

300 REM**-----------
310 CLS 3 
320 FOR K= l TO 100: NEXT K 

400 REM**-----------
410 GOTO 210 

Also try it without 
the semicolon, end 

of line 220. 

\\'ithout actually running the progran1. explain \\•hat the con1puter 
\vill do if you run the program.--------------

Novv, if yo u vv ish, RUN tho progran1. 

2. What \·Vill happen if ~1o u run the follo\·\•ing progrt1n1'? 

100 REM**MYSTERY PROGRAM 

200 REM* *??? 
210 CLS 1: GOSUB 910 
220 CLS 2 : GOSUB 910 
230 CLS 3: GOSUB 910 
240 CLS 4: GOSUB 910 
250 CLS 5: GOSUB 910 
260 CLS 6: GOSUB 910 
270 CLS 7: GOSUB 910 
280 CLS 8: GOSUB 910 

300 REM**DO IT AGAIN 
310 GOTO 210 

900 REM**TIME DELAY SUBROUTINE 
910 z = 200 
920 FOR K= l TO Z: NEXT K 
930 RETURN 
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" 
3. Re,.vrite the program in question 1 so the computer uses a variable 

t i1ne delay. The val ue of the tin1e delay is set in li11e 120, as sho\•Vn 
below. 

100 REM ** BLINK VALUE OF A$ 
110 A$= "*" 
120 z = 100 

200 REM ** BLINK A$ ON 

300 REM ** BLANK SCREEN 

400 REM ** DO IT AGAIN 

900 REM * * TIME DELAY SUBROUTINE 

4. What will happen vvhen you run this program? 

100 REM ** MYSTERY PROGRAM 

200 REM ** BLINKING NUMBERS 
210 FOR N=l TO 9 
220 CLS 
230 PRINT N; 
240 GOSUB 910 
250 CLS 
260 GOSUB 910 
270 NEXT N 

300 REM ** DO IT AGAIN 
310 GOTO 210 

900 REM * * TIME DELAY SUBROUTINE 
910 z = 200 
920 FOR K= l TO Z: NEXT K 
930 RETURN 

5. Re\-vrite the program in Question 4 so lines 220, 230, and 240 are on 
the same line; lines 250 and 260 are on the same li11e. 

100 REM ** MYSTERY PROGRAM 

200 REM * * BLINKING NUMBERS 
210 FOR N=l TO 9 

220 
230 
240 NEXT N 

300 REM ** DO IT AGAIN 
310 GOTO 210 

etc. 

• 
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6. (a) 1'he Color Con1puter has [bow ma11y?) ---------
screen print positions numbered from ----------- to 

(b) Print positions are arranged in (how n1any?) _______ _ 
__ rows with (how many?)----------- positions in 
each ro\.v? 

(c) Complete the follo\•ving tab le shovving the first (leftmost) and last 
(rightn1ost) print posi ti on in each rO\<\I. 

Row First Position Last Position 

0 0 31 
1 32 63 
2 64 95 

3 96 127 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

7. Re\.Yrite tl1e progra1n in question 1 so the value of A$ is blinked near 
the center of the screen . 

8. \l\lhat vvill l1appen if you RUN the follovving progran1? Complete the 
REMark statements. 

100 REM**MYSTERY PROGRAM 
110 READ A$ , SP 

200 REM** 
210 CLS 3 
220 PRINT A$: 
230 F'OR K= l TO 100: NEXT K 

300 REM** 
310 CLS 3 
320 F'OR K=l TO lOO : NEXT K 

400 REM** 
410 GOTO 210 

500 REM* * 
510 DATA '' * 11 271 
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9. Examine the follovv ing progran1. 

100 REM**BLI NK VALUE OF' A$ 
110 A$ = II*" 
120 ROW = 7 
130 COL = 15 

200 REM**BLINK A$ ON 
210 CLS 3 
220 PRINT (<l 7*ROW + COL. A$; 
230 F'OR K= l TO 100: NEXT K 

300 REM**BLANK SCREEN 
310 CLS 3 
320 F'OR K= l TO 100 : NEXT K 

400 REM**DO IT AGAIN 
410 GOTO 210 

(a) Wl1at ch.aracter will blink on and off?-----------
(b) At \•Vhat print position (0 to 511)? ____________ _ 

( c) How vvould you change lines 120 and 130 so the blinking occurs at 
screen position 72? ------------------

10. \t\frite a program to blink something somewhere on the screen. The 
placement and the actua l message are to be entered in response to 
INPUT statements. \t\fhen you RUN the progra1n, it might go li ke this: 

WHAT SHALL I BLINK? 
WHAT ROW NUMBER 9 

WHAT COLUMN NUMBER? 

• 

HAPPY 
7 8. 
\ 

BIRTHDAY 

Cursor. ENTER not yet pressed. 

No\v, when someone presses ENTER, the screen goes blank except for 
the message HAPPY BIRTHDAY blinking in row 7, co lumns 8 
through 21. 

• 
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Answers to Self-Test 

The numbers in parentheses after each ans\.ver refer to the frames in the 
chapter where the topic is discussed. 

1. 200 REM **BLINK VALUE OP A$ ON 
300 REM**BLANK SCREEN 
400 REM**DO IT AGAIN 

The value of AS \Viii blink on and off in the upper left corner of a blue 
screen. Experiment. Since line 110 assigns a star(*) as the value of A$, 
a star(*] '"'ill blink on and off in the upper left corner of a blue screen. 

If you \<Vant so rnething else to blink. change line 110. For example, 
try this : 

110 A$ = "GLENDA" 

With the above change. Glenda's name will blink. (fran1es 1, 2) 

2. The eight screen colors \Nill blink on, one after the other. First green. 
then ~rello\v, then blue. and so on. After orange appears. it \Viii start all 
over again. (fran1e 7) 

3. 100 REM**BLINK VALUE OP A$ 
110 A$ = II*" 
120 z = 100 

200 REM**BLINK A$ ON 
210 CLS 3 
220 PRINT A$: 
230 GOSUB 910 

300 REM**BLANK SCREEN 
310 CLS 3 
320 GOSUB 910 

400 REM**DO IT AGAIN 
410 GOTO 210 

900 REM**TIME DELAY SUBROUTINE 
910 POR K=l TO Z: NEXT K 
920 RETURN (fra1nes 7,8) 

4. The number 1 \Viii blink once: the number 2 \vill blink t\.Yice; the 
number 3 '"'ill blink 3 times ... and so on. The number 9 will blink 9 
times; then it \Viii start again from 1. (no particular frame) 

5. 220 CLS: PRINT N:: GOSUB 910 
230 CLS: GOSUB 910 (review fron1 previo us chapters) 
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• 

6. (a) 512: O; 511 
(b) 16: 32 

7. 

8. 

Row First Position Last Position 

0 0 31 
1 32 63 
2 64 95 
3 96 127 
4 128 159 
5 160 191 
6 192 223 
7 224 255' 
8 256 287 
9 288 319 

10 320 351 
11 352 383 
12 384 415 
13 416 447 
14 448 479 -
15 480 511 (fran1es 9, 10, 11, 18) 

Easy! Change l ine 220, as follovvs: 

220 PRINT (<1239, A$; 

Print position 239 is near the center of the screen. You may have 
chose11 pri11t position 240 or 271 or 272 or??? 

Here is another vvay. Add line 120 and change line 220. as follows: 

120 SP = 239 We use SP to n1ean 
220 PRINT (rt SP. A$: "Screen Position." (fran1es 9-13) 

200 REM**BLINK A$ ON 
300 REM**BLANK SCREEN 
400 REM**DO IT AGAIN 
500 REM**DATA: VALUES OF' A$ . SP 

The value of A$ vvill blink on and off at screen positior1 SP. The values 
of A$ and SP are read by line 110 fron1 the DATA statemen t in line 
510. (Chapters 4 & 5) 
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(b) 
( c) 
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A star(*] \\•hich is assigned as t11c value of A$ in line 110. 
Position 7*32 + 15 = 239. 
Let's see nov.1 ... each ro\!v has 32 positions. Rovv 0 begins "vith 
posi tion O; !'O\<\' ·1 begins '"' ith position 32; ro\"' 2 begins \<\Ti t h 
position 64; aha! 64 + 8 = 72. So, c hange li nes 120 and 130, as 
follov.•s: 

120 ROW - 2 
130 COL - 8 

Actuallv. \Ve did il this \'\'av: 
" -

2 -ROVV 
32 ~) ~7~2 

64 

8 -COL 

Fi nail y ! A reason 
10 learn long division 

Of course. you could also look at the screen map in Appendix F. find 
position 72. then look up the rO\\' and column. (fran1cs 18. 20) 

10. No anS\vCr. V\'e arc sure that you can do this one. Good luck! 



• 

• 
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CHAPTER SEVEN 

Graphics Galore 

In this chaµ tcr. you vv ill begin to learn hovv to put patterns and pictures of 
bright colors on the Color Con1puter screen. 

\!\Then you finish this chapter. you vv ill be able to: 

• Use the SET staten1ent to turn on tiny rectangles of light in 8 
different colors: 

• Contro l the placen1ent of tiny rectangles of ligh t on the screen
th e key to rnaking patterns and pictures on the screen : 

• Understand. use, and -vvri le pro grains to .. pai 11 t .. stri pcs of color on 
tl1e screen: 

• Put ·'constellations" of brightly colored ·'stars" on the screen: 
• Recognize and use 16 graphic shapes in 8 rl iffcrent colors . 

1. Patterns! That's vvhat you \vill do in this chapter-you \·vill put pat
terns on the screen, using little rectangles of colored light. To do thj s, you 
use the SE'f state111onl. 

SET turns on a tiI1y rectangle of co lored J ight so1ne•·vhcre on the 
screen. 

Sorno\·Vhcre on the screen'? \!\Tell. of course. you 111ust tell the computer 
iv.here to turn on the tiny rectangle of light. You must a lso tell it \•vhat color 
\IOU \•Van t. 
J 

This far 
OVER. 

SET (30, 15, 2) 
15 DOWN 

-----· 30 OVER 

143 
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(a) SET(lO, 20. 3) tells the co1nputcr to turn on a tiny rectangle of colored 
Ii gh t. 
Hovv far OVER? HO\\' far DOWN? \IVhat color? _____ _ 

(b) SE1~(0 . 0, 4) tells the con1puter to turn on a tiny rectangle of colored 
light . 
Hov\' far OVER'? HO\-V far 00\rVN? VVhat color? _____ _ 

(a) 10: 20: blue 
(b) O;O: red (This is the upper left corner of the screen.) 

2. Tl1ink of it like this : SET(OVER. DOVVN. KOLOR) 

z ~ 

~ M 
0 £ 
D s 

OVER can be a v,rhole nun1ber. 0 to 63. 
DOWN can L>e a vvhole nun1ber, 0 to 31 . 
KOLOR can be a \•vholc nurnbcr .. 0 to 8. 

------ 0to 63 ------

OVER 

(a) What is the smallest va lue allo"'red for 0\' ER!' __ 
(b) \l\lha t is the largest value alloV\'ed for OVER? __ 
(c) \!\/ha t is the sn1all cst value allovvcd for DOVVN'! __ 
(d) \!Vhat is the largest value allovved for 00\i\IN? __ 
(e) \l\lhal is the sn1a ll est value alloV\1ecl for KOLOR'~--
(f) \!\/hat is the largest va lue allo\·ved for KOLOR't _ _ 

(a) 0: (b) 63: (c) O: (d) 31; (e) 0: (f) 8 

KO LOR 
0 to 8. 

You have probab ly guessed that numbers outside these ranges produce 
error 1nessages. 

• 



GRAPHICS GALORE 145 

BE\1VARE! COLOR 111ay be used as a nun1eric variable on the 1ninin1u1n 
Color Con1puter. Hovvever. it is a reserved \Vord in extended Color Bi~SIC . 
If you are using Exlendccl Color BASIC. use COLR or COULOUR or KO LOR 
or IiUE or TIN1' or PIGMENT or perhaps just the letter C. 

V\/e vvill frequent ly use KOLOR. 

:3 . Tr~" so1ne. Press CLEAR. then type SET(30. 10. 2) and press ENTER. 
'fh is is vv hat you \•\' i II see: 

SET(30. 
OK 

• 
cursor 

15 . 2 ) 

~ 
!Yellow rectangle in corner 

of larger black rectangle 
on a green screen. 

H111mm ... that's not quite v.ihat \VO sa id vvould happen, is it? You see a 
ye l lovv rectangle in one corner of a larger black rectangle on a green screen. 

The larger black rectangle is a screen print position. Tbe s1na ll er yellow 
rectangle is SET in one of four corners of a print position. Try this: 

Press CLEAR. 
Type SET(30, 15. 2): SET(31. 14. 2) and press ENTER. 

SET(30.15.2 ) : SET(31.14.2 ) 
OK 

• Black Yellow at (31,14) 

\ I 

~ 
/ \Black 

Yellow at (30, 15) 

DON'T press CLEAR. Instead. type tvvo SET s tate1nen ls on tho same line 
to set the tvvo ren1aining black areas to yello\v . 
You type: _ _________ _ 

- ---------

• 
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or 

SET (30. 14.2 ): SET (31 . 15.2 ) 

SET(31 .15.2) : SET(30,15.2 ) 

The screen 1night 110\v look like this: 

SET (30.15 . 2): SET( 31.14.2 J 
SET (30.14. 2): SET l 31.15.2 ) 
OK 

• D 
\ 

Four tiny yellow rectangles that look 
like one larger yellow rectangle. 

Either of these 
answers is 0 K. 

4. Press CLEAR. then Ir\' this: 
(1) Type SET(30.14.2) and press ENTER. 'fhis turns on a tin\· 

yello\\' blip at position (30.14). 
(2) Type SET(31.14 .3) and press ENTER. 1"his turns on a tiny bl uc 

blip at position (31.14). Oops! Tho tiny yr. Il a\\' bl ip also \Vent 
blue! You 110\·V have t11·0 blur~ blips. 

(3) Type SET(30.15,4) and press ENTER. V\lait a n1in ute! T here 
are nov1· three red blips . VVhat's going on here'? 

(4) Guess \•Vhat \1·ill happen if you typo SET(31.15.8) and press 
ENTER. _________________ _ 

----- ---- -
All four blips are no•\' orange. This happens because SET posi tions (30.14). 
(30,15) . {3 1.14), and (31.15) arc all in the son1e screen print position. \!\Thal 
does that mean? Read on. 

5. Each screen PRIN'l' position contains four SE'f positions. 

SET position--<~! ,...__ SET position 

SET position • ,.,__SET position 

PR INT position 

One PR INT position 
has four SET positions. 

The fo llo\oving screen 1nap sho,1·s both PRINT And SEl' positions . 

• 
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PR I NT positions 

SET positions 
(OVER) 

0 I 2 3 4 5 6 
OIN~~ la:>2~ 

0 
0 

2 
32 

4 
64 

6 
96 

8 
126 

10 
160 

12 
192 

14 
224 

16 
256 

18 ' 
266 ' 

20 
320 

~ 

-· 
ll 

352 
24 

364 
26 

416 
26 

448 
30 

7 8 9 10 11 12 13 
~~~~~ 

.,,. <D 
N N 

' 

' 

14 15 16 11 19 ~ ~o 21 22 23 24 25 26 27 28 29~ 31 
~~~~~ ~ .,,. 

~~ $l ~ ;J. ~~ ll:5 .,,. .,,. 

I 

I- I 
' I 
' 

' 

t-

480 . 

U-------
SET positions (DOWN) 

PRINT positions 

Complete the follo\\·ing tabl e sho\·Ving the correspondence bol\\'een 
PRIN1' positions and SE'f positions . 

(a) 
(b) 
( c) 
(d) 

PRl1\ 1T POSI1' 10NS SET POSITIONS (0\'ER. DOv\' N] 

0 (0.0). ( l .0). (0.1 ). and (1.1 ) 
511 

73 
(12.lfi), (13 .16). (12.1 7). (13,17) 
(62.10), (63,10). (62,11) (63.11) 

(a) (62,30). (63 .30). (62,3 '1 ), (6:3.31): (b] (18. 4). ( 19. 4). (18.5). (19,5); 
(c) 262; (d) 191 
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6. EXPERIMENT! Try this progran1 : 

100 REM ** EXPERIMENT WITH SET 

200 REM ** DIALOG WITH EXPERIMENTER 
210 CLS 
220 INPUT "HOW PAR OVER" ; OVER 
230 INPUT "HOW F' AR DOWN": DOWN 
240 INPUT "WHAT COLOR" : KOLOR 

300 REM ** TINY COLOR ON BLACK SCREEN 
310 CLS 0 • 
320 SET(OVER, DOWN . KOLOR ) 

400 REM ** VARIABLE TIME DELAY 
410 z = 2000 
420 F'OR K= l TO Z: NEXT K 

500 REM ** GO DO IT AGAIN 
510 GOTO 210 

It m ight go like th is : 

HOW F'AR OVER? 30 
HOW F'AR DOWN? 15 
WHAT COLOR ? 2• ..........__ 

cursor 

• 

Before you press ENTER. guess \vhere the tiny rectangle ,,,· ill appear on 
the screen. Then press ENTER. The screen vvi ll become all black (see l ine 
310). except fo r a tiny ye lla \v rectangle near the center of the screen. 

VARIATIONS: Change line ~~10 so that the screen is cleared to a color 
other than black. Try CLS 2 or CLS 3 or ,.,·hatever you 
vvant. 'fhen RUN the progran1 to find out \.vhal happens. 

7. Here is a different progra111 to experin1enl vv ith. [11 this progran1, our 
var iab les are 0\/ for OVER, DO for DOVVN, and CO for color in lines 220 
and 310. 

100 REM ** EXPERIMENT WITH SET 
110 CLS 0 

200 REM ** DIALOG WITH A PERSON 
210 PRINT (<10. 

220 INPUT "OVER. DOWN. COLOR": ov . DO. co 

300 REM ** TURN ON TINY COLOR 
310 SET(OV. DO. CO ) 

400 REM ** GO DO IT AGAIN 
410 GOTO 210 

• 



• 
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Before you RUN the progran1. anS\\'er these qu estions. (ll's OK to guess.) 
(a) vVhal color \'\' il l the screen be (line 110)'? _________ _ 
(b) 'v\lhat \vill happen in lines 210 and 220? __________ _ 

----------
(a) Black. except for the lop line. \Vhich \Viii be 1nostly green, and for tiny 

color rectangles \vhich you put on the screen as you use this progran1. 
(b) Linc 210 positions the cursor at print position zero. That's all it docs. 

Then the INPUT slatcn1cnt (line 220) prints 0\' ER. 00\'V ' ·COLOR? 
and v\·aits for you lo respond. The message 0\'ER, 00\'VN. COLOR? 
\Vill begin at print position zero . 

8. RU1 it. It begins li ke this . 

OVER. DOWN. COLOR? • --- Top line is green over to cursor. 

Black screen except 
for top line. 

Novv type values for OV, fJO. and CO. 

OVER. DOWN. COLOR? 30. 15. 2 • 

Then press ENTER. 

Black screen, except 
for top line. 

OVER. DOWN. COLOR? • o. 15 . 2 

0 
\ 
Yel low blip on 
black screen. 

Your turn. Guess vvhy th e cursor is \\'here il is. -----------

• 

• 
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After p utting tl1e yello\·V blip on the screen, the cornputcr executed the 
GOTO 21 0 in line 41 0. Aga in , look at lines 210 and 220. Together. they 
cause the n1essage OVER, DOWN. COLOR? to be pril1ted at screer1 print 
posit ion zero. T he cursor vvipcd out the 3 in 30. The nu1nbers are sin1ply 
left over fro1n before. Go ahead, type ne\·V values and press ENTER. Then do 
it again, and again . Continue as long as you vvish. 

9. In the progra1n in fra1ne 7, replace block 200 \Vith the follovv ing. 

200 REM ** DIALOG WITH A PERSON 

210 PRINT u10. CHR$(30 ) 

220 PRINT (11 0. 
230 INPUT "OVER . DOWN . COLOR" : OV. DO. CO 

So1netl1ing 11ew- the CrIR$ ftu1ct ion . CHR is short for CHaRacter. You 
v.iill get rnore acqua in ted vv ith this c haracter in Chapter 10. In line 210 
above, CI-IR$( 30) tells the con1puler lo erase everytlling lo the encl of th e 
line being printed. 

PRINT urO. CHR$( 30 1 

Beginni1g here , erase everything to the right on this line. 

Try it. \IVi th this cha11ge . the con1puter \·vill erase e\·erylhing on the top 
li ne of the screen before doing lines 220 and 230 . Presto! i\o leftover 
n urn be rs. 

\lariations: Change line 110 to CLS or CLS 8 or experiment. 

10. In1aginc that the screen is lhe night sky. You are looking north \\' hen 
you see .. . \·veil. try this progran1 to see \Vhat you 111ight see. 

100 REM ** SOMETHING IN THE SKY 
110 CLS 0 

200 REM ** WINK THEM ON 
210 SET( 6, 12 . 2 J 
220 SET(l8, 10, 2 ) 
230 SET (26 , 12 . 2 ) 
240 SET(34. 14 . 2 ) 
250 SET (38 . 20. 2 ) 
260 SET (54. 20. 2 ) 
270 SET (56. 14. 2 ) 

300 REM ** DO NOTHING LOOP 
310 GOTO 310 

Why do we include 
a DO NOTHING LOOP? 
Try the program 
without it. 



• 
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Plot tho SET points on the follovv ing screen n1a1). 

I I I I I 
0
2 

2
2 2 2 2 3 3 3 3 3 4 4 4 4 4 ) 5 5 5 5 6 66 

0 2 4 6 8 0 2 4 6 8 4 6 8 0 2 4 6 6 0 2 4 6 8 0 2 4 6 8 0 23 

01-HH-1-t-+++H-t-++-t+++t-H-++-t+-H-H-1-++-t+-H-H-1-+++~t-HH-l-t-+~+H-IH-t-++++H+l 

8H-IH-l-t++t--H-t-++-t+-H-H-t-+t-t+H-iH-t-H-+t--t-Ht+t++++H~-H-t+++H-1H-t-++++H+l 

121+i+t++++-t++-++++++-t+++t++t+it++-++++t+it++-H-++t+i+t-H-++1-Ht++-H--H-H-H 

24 
H-IH-1-t-+++H-t-++++++t-H-+t-t+f-Ht-H-+t-t+·f-Ht-t-l-t-t -H-t-HH-l·++++t-HH-t-++++H-H 

261+i+t-+r++t-H+t++++t++++++i+t+++t++++1++-H++i+1++-H-++1-HH-1+1-++H-H 

28 1+i+t++++-t++-++++++-t+++t++++-H-t++i+t+t++++++i+t++++++t+it++++++H-H 

\IVhat do :-·ou sec·~-----------------------

\.'Ve hope you said, .. ·rhe Big Dipper." 
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11 . Here is a screen n1ap sh ovv ing Lhe conste llation Draco. 

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 
0 I 
2 

4 

6 

• I 
8 

10 
. 

12 l 
14 -

16 

18 

I • 20 

22 

l • I 
24 

26 

28 • I 

30 - - r 
32 

\1Vrite a program to put Draco on tho screen. USEl orange s tars. 

• 
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100 REM ** DRACO ON A BLACK SCREEN 
110 CLS 0 

200 REM ** HERE'S DRAC0 1 

210 SET ( 0, 8 , 8 ) 
220 SET ( 0 . 13 . 8 ) 
230 SET ( 7. 12 . 8 ) 
240 SET ( 8 . 9. 8 ) 
250 SET ( l9. 24. 8 ) 
260 SET( 20. 20. 8 ) 
270 SET(22. 14 . 8 ) 
280 SET(24. 0. 8 ) 
290 SET(26. 28, 8 ) 
300 SET (30. 8, 8 ) 
310 SET(42 . 30. 8 ) 
320 SET (60 . 24 , 8 ) 

400 REM ** DO NOTHING LOOP 
410 GOTO 410 

Of course, your 
program might 
be different. 

12. Try using black (O) as the color in a SET slate1nent. For exan1ple: 

Do This 

Type CLS 0 
Type SET(32, 16. 2) 

Type SET(32. 16. 0) 

See Th is 

fVlost ly blac.k screen. 
YcJJo..,v blip near ce11ter of 
screen. 
Yellovv bliµ is sti ll there . 

In a SET staten1ent. color code 0 (black) has no e.ffecl. lt does nothing at 
a II. 

So l1o'vv do you turn ofl' (to black) a single bl ip? Use Lbe RESE1' statcrr1ent. 

RESET(OVER. DO\IVN) lurns off (to blac.k) the t iny rectan
gle of light at screen position OVER. DOWN. 

Do This 

'fype c:LS o 
Ty pe SET(32. 16. 2) 
T_vpe RESET(32. 16) 

Sec 1'his 

fV1ostly black screen. 
Yellovv b lip near cenler of screen. 
YcJlovv blip is gone. 

• 
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Complete the following progran1 to blink a red blip al screen position (31 , 
15 ). 

100 REM *" BLIP BLINKER 
110 CLS 0 

200 REM ** TURN BLIP ON 
210 SET(31. 15 . 4 ) 
220 GOSUB 910 

300 REM ** TURN BLIP OF'F' 

310 
320 

400 REM *" GO BLINK AGAIN 
410 GOTO 210 

900 REM *" TIME DELAY SUBROUTINE 
910 z = 100 
920 F'OR K=l TO Z: NEXT K 
930 RETURN 

----------
310 RESET(31 , 15) 320 GOSUB 910 

13. Blips are tedious. It lakes lots of blips Lu put a littl e color on the 
screen. So let's paint stripes. First. paint a green stripe across the top of a 
black screen. 

100 REM ** PAINT STRIPES .. 
110 CLS 0 

200 REM *" GREEN STRIPE 
210 F'OR OVER=O TO 63 
220 SET(OVER. 0. 1 ) 
230 NEXT OVER 

300 REM ** DO NOTHING LOOP 
310 GOTO 310 

How far down? Zero. Aha! 
That is the top line on 

the screen. 

RUN it. The screen \\' ill go all black (line 110). then the computer ..,,·ill 
dravv a narrovv green stripe from left to right across the top of the screen. 
That's all ... 11othing rnore happens. 
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VVhat is the purpose of line 310'? ______________ _ 

This causes the computer to see1n to "do nothing" \<V hile you look at the 
green stripe. When you are tired of looking at a green stripe on a b lack 
screen, press BREAK and go on to th e next frame . 

14. Now vve \.Yo uld like tl1e computer to paint a ycllovv stripe belovv the 
green stripe so that both stripes ren1ain on-screen . Which program segn1ent 
below should vve add, A or 8 '? _ _ 

A 

300 REM ** YELLOW STRIPE 
310 POR OVER=O TO 63 
320 SET(OVER, 1, 2 ) 
330 NEXT OVER 

400 REM * * DO NOTHING LOOP 
410 GOTO 410 

B 

300 REM ** YELLOW STRIPE 
310 POR OVER =O TO 63 
320 SET (OVER. 2. 2) 
330 NEXT OVER 

400 REM ** DO NOTHING LOOP 
410 GOTO 410 

Please exp lain yo ur choice . _____________ ____ _ 

B; alas, program A vvill paint a yello\·V stripe in the same PRINT positions 
as tl1e green s tripe. The green will thus cl1ange its slri pe to ye! lovv. Hn1m m . 
. . can a green leopard change its s tri pes'? 

Try both prograrn segments \•vith the original progran1 in the preceding 
frame. 

• 
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15. Your turn. \\'rile an additional prograrn scgn1cnt so the con1putcr • 
dra\VS a green stripe. then a yello\\' stripe, then a b lue stripe. and all three 
stripes ren1ai11 on-screen . 

400 REM ** PAINT A BLUE STRIPE 
4 10~~~~~~~~~~-

420~~~~~~~~~~-

430~~~~~~~~~~-

500 REM ** DO NOTHING LOOP 
510~~~~~~~~~~-

410 F'OR OVER =O TO 63 
420 SET(OVER. 4. 3) 
430 NEXT OVER 

510 GOTO 510 
NOT 3! 

16. You could add a red stripe. buff stripe. and so on. But. there is an 
• 

easier \\'ay! Save \\'Car and tear on your fingers- use this short progran1. 

100 REM ;. * COLOR STRIPES. THE EASY WAY 
110 CLS 0 

200 REM * '.II• 8 STRIPES IN 8 COLORS 
210 FOR KO LOR 1 TO 8 
220 DOWN = 2*KOLOR - 2 

230 FOR OVER-0 TO 63 
240 SET (OVER. DOWN. KO LOR l This pa i 11 ts a st ri pc 
250 NEXT OVER \\' hose color is KOLOR. 

260 NEXT KOLOR 

300 REM ** DO NOTHING LOOP 
310 GOTO 310 

l{UN the progran1 . '!'he con1 pulcr \\' i 11 pa i 11 l fl sl r i pcs in the top ha] f of I he 
screen. as indicated on the follo\\'ing screen rnap. 



Green --l'--• 

Yel low....+_,~ , 

Blue--+-- ' 

Red---1--

Buff--t--

Cyan--1--

IVlagenta +--

Orange -+--

Black ,._ 

Between color 
stripes, the 
color is black. 
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If you get different colors. fidd le \•vi th the color controls o n your TV until 
you gel the above colors or the colors of your choice. 

VARIATION: Change line 310 to 310 GOTO 110 



158 TRS-80 COLOR BASIC 

17. Yes. perhaps that last progran1 is a bit boggling. After al I. i l has a 
FOR-NEXT loop insidt' another FOR-NEXT loop. 

200 REM ** 8 STRIPES IN 8 COLORS 

210 F'OR KO LOR = 1 TO 8 

220 DOWN 2*KOLOR - 2 

230 F'OR OVER =O TO 63 inside outside 
240 SETI OVER. DOWN. KOLORJ loop loop 
250 NEXT OVER 
260 NEXT KOLOR 

(<1) \Vhat va lues \vill KO LOR have (line 21 OJ'~---------
(b) In line 220. Lhc ,-,due of IJOVVN is con1pu tod. ·rho cu1nputcr inu lli

plies (*) the va lue of KOLOR by 2. subtrac ts(- ) 2. then assigns th e 
resull to DO\\lf\. 
\\'bcn KOLC)R is 1. 00\\'J\: is 0 (2*1 2 is O) 
\\'hen KOLOR is 2. DO\\'i'\ is 2 (2*2 - 2 is 2) 
\\'hen KOLCJR is :3 . !JO\\':\ is __ 
\\'hen KOLO!{ is -l. 00\\'i'\ is __ 
a 11 d SO 011. LI ll l i l 
\\'hen KOi.OR IS B. DO\\' \! is __ 

(c) Got it? _________ _ 

----------
(a) 1. 2. 3. 4. 5. Ii. 7, and B 
(b) -l (DO\\'\:) = 2'3 - 2 = -l) 

6 ( UO\\'~ 2*-l - 2 = 6) 
1-t (DO\\' '.'\ 2 •a - 2 = 1-1 1 

Here is a handy Lal>lc sho\\' ing values of KOLOf{ and DO\\"N: 

KO LOR 1 2 :3 -l 5 6 I B 

DO\\'?\ 0 2 -l (l 8 10 12 1-l 

(c) \Ve hope you said YES! or EUREKr\ ! ' f'hc co1npu lcr \\' i 11 paint a green 
stripe (KC)LOR = I) al 00\\'0'. = 0. a ycllo\\' stripe (KOLOR = 2) al 
DOV\'J\: = 2. a blue s tripe [KOLOR - :l) at DO\\'!\' = 4. and so on. 



GRAPHICS GAL()RE 159 

18. For each value of KOLOR and DOVVN, the con1 pulcr executes tl1e 
inside loop (lines 230, 240 , and 250). thus pa inting one stripe across the 
screen. 
V\lhat variable changes as the con1putcr goes around and around and 
around doing the inside loop? __________ _ 

OVER. It takes on values 0, 1. 2, 3. and so on, up to 63. 

19. Your turn. Write a progra1n to paint 8 vertical s tripes on a black 
screen. Paint a green stripe at OVER = 0. a yel lovv stri pc at OVER = 2, a blue 
stripe al OVER = 4, a11cl so on until an orange stripe appears al 0\lEI~ = 14. 
1-lere is a handy table for you to use: 

KO LOR 1 2 3 4 - 6 7 8 ;) 

DOVVN 0 2 4 6 8 10 12 14 

100 REM ** VERTICAL COLOR STRIPES 

200 REM ** 8 STRIPES IN 8 COLORS 

300 REM ** DO NOTHING LOOP 

100 REM ** VERTICAL COLOR STRIPES 
110 CLS 0 

200 REM ** 8 STRIPES IN 8 COLORS 
210 rOR KOLOR = l TO 8 
220 OVER = 2* KOLOR - 2 
230 FOR DOWN =O TO 31 
240 SET(OVER . DOWN. KOLOR) 
250 NEXT DOWN 
260 NEXT KOLOR 

300 REM ** DO NOTHING LOOP 
310 GOTO 310 
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• 

20. f-Iere are sornc variations of the horizontal s tripe program. You. of 
course. can wr ite s irnil ar varia ti ons of you r verti ca l s tripe program . Our 
variat ions sho\·V only changes in b lock :lOO. Blocks 100 and 300 are as 
before. 

V ARIA T/OJ\I 1 
200 REM ** 8 WIDE STRIPES ON 1/2 SCREEN 
210 F'OR KOLOR=l TO 8 
220 DOWN = 2*KOLOR - 2 
230 F'OR OV ER =O TO 63 
240 SET(OVER, DOWN, KOLOR) 
250 SET(OVER . DOWN+l. KOLOR ) 
260 NEXT OVER 
270 NEXT KOLOR 

\ 1 ARIA TI01\J 2 
200 REM • 11 8 NARROW STRIPES F'ULL SCREEN 
210 F'OR KOLOR=l TO 8 
220 DOWN = 4*KOLOR - 4 
230 F'OR OVER=O TO 63 
240 SET(OVER. DO\'IN, KOLOR J 
250 ' NEXT OVER 
260 NEXT KOLOR 

\ 1 ARIA TIO.\' 3 
200 REM ** 8 WIDE STRIPES F'ULL SCREEN 
210 F'OR KOLOR =l TO 8 
220 DOWN = 4*KOLOR - 4 
230 F'OR OVER=O TO 63 
240 SET(OVER. DO\'IN. KOLOR J 
250 SET(OVER. DOWN +l . KOLOR ) 
260 SET(OVER. DOWN+2. KOLOR) 
270 SET(OVER. DOWN +3. KOLOR ) 
280 NEXT OVER 
290 NEXT KOLOR 

-
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21 . Hm1nn1 ... look at lines 240 through 270 in V ARlATION 3. preceding 
frame. Cou ld that be \.vritten as a FOR-NEXT loop? Of course. Con1plete 
VARlA'fION 4. belovv. 

200 REM ** 8 WIDE STRIPES FULL SCREEN 
210 FOR KOLOR-1 TO 8 
220 DOWN = 4*KOLOR - 4 
230 FOR OVER =O TO 63 

240 

250 

FOR X= __ TO __ 

SET (OVER.--. KOLOR J 

260 NEXT _ _ 

270 NEXT OVER 
280 NEXT KOLOR 

• 

240 FOR X=O TO 3 
250 SET(OVER , DOWN +X, KOLOR ) 
260 NEXT X 

22. Prepare your fingers to paint some stripes. The fo llo\'ving program is 
your "paintbrush." 

100 REM ** STRIPE 'PAINTBRUSH' 
110 CLS 0 

200 REM ** DIALOG WITH PAINTER 
210 PRINT (<10. CHR$ (30 ): PRINT «10.: 
220 INPUT ''DOWN. L, R. CLR": DOWN L. R. CLR 

300 REM ** PAINT HORIZONTAL STRIPE 
310 FOR OVER = L TO R 
320 SET(OVER, DOWN . CLR ) 
330 NEXT OVER 

400 REM ** DONE . SOUND OFF. 
410 SOUND 89. 10 

500 REM ** GO BACK POR MORE 
510 GOTO 210 

Aha! L is the Left 
end of the stripe. 

R is the Right end. 

RUr t11e progran1 . ll begins vvith a black pa lJette ... er. screen. that is . . . 
vvith a narrovv "text vvindovv" at the top. Like th is: 

DOWN. L. R . CLR? • 

• 
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Yes. \Ve adn1 it it is a little cryptic. Try 12. 10. 23. 8. 

DOWN. L.R.CLR? 12,10.23,8 • 

"'-Before pressing ENTER. 

'.\lo\v press ENTER. 1·his is \\'hat you sec. \\'cl I. not qu ite-\\'e have added 
some comments to the con1puter·s handi\\'ork. 

DOWN,L,R,CLR? • 

L = 10 

I 
DOWN = 12-

' Orange stripe (CLR • 8) 

just \.Yl1al \NC \VDntcd! An orange stri pe (CLJ~ =HJ fro111 OVER= L (v\1hcrc 
L = 10) to O\!ER= R (\vhcrc R= 23) at DOWN = 12. 

The co1npu,cr is \o\1ai t i11g µ<1licntly for .vour values of 00\IVN,L.R. and 
CLR. Go ahead! Paint on the screen. 

23. Here again is blo<.:k 200 of the paintbrush program. 

200 REM ** DIALOG WITH PAINTER 
210 PRINT CctO. CHRSt30 ) : PRINT (aQ,: 

220 INPUT "DOWN.L.R.CLR": DOWN. L. R. CLR 

Wl1at does line 2 10 tel! the coinputcr to du'? __________ _ 

Line 210 contains t\\'O statc1ncnts. 

210 PRINT ((( 0. CHR$ ( 30 ) : PRINT (11 0. : 

sta lc1nc nl #1 statcn1c11t #2 
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State1r1enl #1 te lls the co1nputer to pos ition the cursor at screen PRINT 
position O. then erase everyth ing lo the right on that lin e. T11is c lears L11e 
entire line lo a ni ce rn e llo\v green . 

Staten1ent #2 positions th e c u rso r al screen PRlNT position 0. The 
cornputer then goes on to line 220 and execu tes the INPU1' state1nent. 

24. The progran1 i11 fran1e 21 lets you paint horizontal s tripes. Change it 
so you can paint ve rti cal stripes. Re\.vrilc b loc ks 200 ancl 300. 

200 REM ** DIALOG WITH A PA INTER 

300 REM ** PAINT VERTICA L STRI PE 

200 REM ** DIALOG WITH A PAINTER 
210 PRINT (a 0. CHR$( 30 ) : PR INT I" 0. ; 
220 INPUT "OVER,T . B. CLR": OVER. T. B. 

300 REM ** PAINT A VERTICAL STRI PE 
310 FOR DOWN =T TO B 
320 SET(OVER. DOWN. CLRI 
330 NEXT DOWN 

We use T for T op and 
B for Bottom. 

CLR 

Herc is a rnore informative DIALOG \l\IITf-1 PAINTER that uses th e '·text 
"vindo"v" four lin1es . each ti1ne asking for 011e thing: 

200 REM ** DIALOG WITH PAINTER 

210 PRINT «t 0, CHR$ ( 30 I : PRI NT (a 0. : 
220 INPUT "HOW F'AR DOWN" ; DOWN 

230 PRINT ~• O, CHR$(30 ): PRINT ~1 0.: 

240 INPUT ''LEF'T END OF' STRIPE": L 

250 PRINT (<1 0. CHR$ ( 30) : PRINT (11 0. : 
260 INPUT ''RIGHT END OF' STRIPE" : R 

27(3 PRINT <er 0. CHR$ ( 30) : PRINT (a 0. : 
280 INPUT "WHAT COLOR"; CLR 
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25. In frame 10, we shovved you a progra1n to put "The Big Dipper" on t11e 
screen. T11e Big Dipper has seven stars. Use FOR-NEXT along vvith READ
DATA to put a constellation on the screen. 

100 REM ** A CONSTELLATION 
110 CLS 0 

200 REM ** NS IS NUMBER OF STARS 
210 READ NS 

300 REM ** TURN ON NS STARS 
310 FOR STAR = l TO NS 
320 READ OVER, DOWN 
330 SET (OVER. DOWN . 8 ) 
340 NEXT STAR 

400 REM ** DO NOTHING LOOP 
410 GOTO 4 10 

900 REM ** STAR DATA 
910 DATA 7 

Color me 
orange. 

920 DATA 6 , 12 , 18 . 10 
930 DATA 26. 12, 3~. 14 
940 DATA 38. 20 , 54 . 20 
950 DATA 56, 14 

Va lues of OVER and DOWN 
for 7 stars. 

How vvould you revvrite the DAT A s tate1nents to put Draco on the screen? 
(See frame 11.) 

900 REM ** STAR DATA 

+-- Value of NS 910 DATA 12 
920 DATA 0. 8, 0 , 14 
930 DATA 7 , 13 , 8, 9 
940 DATA 19 . 24 , 20, 20 Values of OVER.DOWN 
950 DATA 22 , 14. 24 

' 
0 for 12 stars 

960 DATA 26 . 28 , 30. 8 
970 DATA 42, 30 , 60. 24 

We put information for tvvo stars i11 each DATA statement. If you vvish, 
t1se fevver DAT A statements and put more than t\·VO stars per DA TA state
ment . 

• 
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26. Ren1en1ber, each PRINT posi lion has four SET positio11s (see frame 5). 
Using one color plus black. you cru1 make 16 distinct graphics shapes. 

0 1 2 3 4 5 6 7 

8 9 10 11 12 13 14 15 

Choose a color. Can't decide? Choose green. Color the above shapes 
green. For exan1ple: 

Green Green 
Green 

Using green, you get graph ics characters 128 through 143. 

Graphics Character = 12B + Shape Nu1nber. 

vVl1at are the graphics character numbers for the follovving'? 

Green 

(a) (b) 

Green 

Dravv the shape for each green graphics character. 

(c) 131 (d) 142 
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(a) 138 
(b) 134 

( c) 

(128 + 10) 
(128 + 6) 

(d) 

27. To put graphics character on the screen. use the CHRS f unc tion . 

Green 

• CHR$[13-l) is thi s character: 

Green Green 

• Cl-IR$('142) is this character: 

Green 

(1) \Vhat character is CHR$(137)'? 

(2) Write a CI-IR$ func tion for tho c hHrac ter 

Green 

----------
( I ) 

(2) CI-IRS(135) 

• 
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28. .\lake your c:onslcll al ions 111ore co lorful. Re\\·ril1: thn progran1 ca ll ed 
1\ CONSTELLt\ TION ( l'ran1c 2fi} so the corn pu lrr roads I he KCJLOR nf each 
slar along \\·ith its ga lact ic coord inates. 0\' ER urHI IJCJ\\'N. You need 
change only blor.ks 200 ;111d :ioo. 

300 REM ·~ TURN ON STARS 

• 

900 REM ** STAR DATA 

----------

300 REM ...... TURN ON STARS 
310 FOR STAR l TO NS 
320 READ OVER. DOWN. KO LOR 
330 SETI OVER. DOWN. KOLOR ) 
340 NEXT STAR 

900 REM ** STAR DATA 
910 DATA 7 
920 DATA 6. 12 . l . 18. 10 . 2. green star. \'ello\\' star . . 

930 DATA 26. 12. 3. 34 . 14. 4 blue s tar. red star 
940 DATA 38. 20, 5. 54, 20. 6 buff slur. C\'a n star . 
950 DATA 56. 14 . 7 rnagunln star 

29. Use the follo\\'ing progran1 lo put sonic grnen graphics characters on 
th e screen. Since ii is so111P\\·hal difficult to sec grcl'n 011 grPPn or black on 
black. ,,.c use a c.yan screen (line 110). 

100 REM •• GRAPHICS CHARACTERS 
110 CLS 6 

200 REM * * TALK TO GRAPHICS WATCHER 
210 PRINT (110, CHR$(30): PRINT lr10 .: 
220 INPUT "CC. SP" ; GC. SP 

300 REM *~ PRINT GRAPHICS CHARACTER 
310 PRINT 111 SP . CHRS ( GC ) ; -----~~~C~H~R~Sj(G~C~)~is~a~gjra=p..,hi;csj character. 

400 REtil ".. SOUND OF'F' AND GO F'OR MORE 
410 SOUND 89. 1: SOCND 89. : 
420 GOTO 210 
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RU!\ the progra1n. It begins like this: 

GC, SP? . 

For GC. en ter a nun1ber frotn 128 to-1-13. These arc the codes for green 
graphics characters. For SP. ,,.c suggest any nun1ber from 32 lo 510. SP 
n1eans ··screen Position ... \Ve entered 13-1. 96. and pressed ENTER: 

GC. SP? • 

/ Green 

~ 
On a cva n screen. . 

/ 
Green 

EXPERThlE~T! l'rv anv nun1ber from 128 l~> 255 as the \'aluc of CC. - -

30. Yes. there arc yello'" graphics characters. blue graphics characters. 
and so on. Each has <I graphics character code. Use PRJNT(r1 and CHR$ to 

• 
toll tho r.01nputcr to print a graphics chnractcr and \\'here to print it. 

Graphics Code [CC) 

128 to 143 
1-l-l lo 159 
160 to 115 
176 to 191 
192 to 207 
208 to 223 
224 lo 239 
240 to 2;)5 

• 

CJ IR$[GC) 

Green character 
)' ello,,· character 
Blue character 
Red character 
Buff character 
c:,·an character . 
rvlagcnla characte r 
()rnnge character 
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H1nrn1n .. .. Here is a snea ky 'vay tn gc~ t the co lor of your cllui.cc. First, sec 
frame 28 for the SHAPE nun1bcr (Oto 15). rrhcn pick a KOLOR (1to8) . 'fhe 
graphics code (GC) is th en: 

GC = 12B + Sf-11\PE + 16 *(KOLOR - 1) 

For exan1ple, suppose you \Vant shape nun1bcr 9 in red. 

GC = 128 + 9 + 16*(4 - l l = 185 

Your turn . \1Vhat is GC for shape nun1ucr 12 in 1nagonta? 

GC = 128 + _ _ + ___ ------------

GC = 128 + 12 + 16*(7 - 1) = 236 

31. Use th is progra1n to put graphics characters 011 Lhe screen. Try to build 
son1e pictures. Use a screen 1nap to help you decide \vh ere lo put each 
graphics character. 'fhis ti111e. you are \·vork ing on a black screen. 

100 REM ** GRAPHICS CHARACTERS 
110 CLS 0 

200 REM ** TALK TO SHAPE MAKER 
210 PRINT ~10 . CHR$f30l: PRINT ~10.: 

220 INPUT "SHAPE (0 t o 15 )": SHAPE 
230 PRINT (" 0. CHR$ ( 30 ) : PRINT (u 0. : 
240 INPUT "COLOR ( l to 8 ) 11

: KOLOR 
250 PRINT (11 0 . CHR$ ( 30) : PRINT <o 0. : 
260 INPUT "WHERE (32 TO 510 )": SP 

300 REM ** PRINT GRAPHICS CHARACTER 
310 GC = 128 + SHAPE + 16* (KOLOR - l) 
320 PRINT !11SP. CHRl (GC ) : 

400 REM ** SOUND OFF AND GO FOR MORE 
410 SOUND 89. l: SOUND 89. l 
420 GOTO 210 

After you enter th e shape nurnbcr (line 220). co lor (line 240). and screen 
posit ion (line 260). the con1puter prints your graphics character on the 
screen. This is clone by line 320. 

320 PRINT (uSP. CHR$(GC l: 

one graphics character 

• 
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You \vill sec rnore of CI IRS as you read on through this book. especially 
in Chapter 10. 

EXPERil\ilEN'f vvith this progran1. Make a green and yc llovv cat, an orange 
and blue flo\-ver, a tnan~r-co l ored dragon . 

32. · In case you havcn'L 111cn1orized the shapes and their nurnbers, don't 
bother. Here is an easy \Vay to con1pute shape nurnbers. 

8 4 
Re1ne1nber this: 

2 1 

Ilere are shapes 1 through 7: 

2 1 2 1 

1 2 3 4 5 6 7 

Got it? If not. note that 3 = 2 + 1. 5 = 4 + 1. and 7 - 4 + 2 + 1. That's right. 
just add up the numbers in the blocks that aren't black. 

Write the shape nu111ber for each graph ics shape. 

8 4 
(a) (b) ( c) 

'o''' trv it \Vithout the nurnbers. 1. 2. -l. and 8 n1arked in the boxes. -

( d) 

(a) 8: 
(b} 8 + 4 + 2 - 1-l: 
(c) 8 + 2 = 10; 
[d) 8 + 1 = 9: 
[ e) 8 + 4 + 1 - 1 :1: 
(f) 8 + 4 + 2+ ! = 15 

(n} ( f) 
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Self-Test 

During those final fe\-v frames . perhaps you \·verc painting in anticipation 
of this colorful self-test. With keybrush in hand. try these questions. 

1. There are tvvo kinds of screen positions, or locations, called PRINT 
positions and SET positions. 
(a) Ho\-v n1any PRINT positions arc there on the screen'! ___ _ 

(b) I-lovv many SET positions are there on the screen'? ___ _ 

( c) 

( d) 
(e) 

( f) 

(g) 
(h) 
( i) 
(j) 

Each PRINT position contains (hovv 111any?) _______ _ 
SET positions . 
PRIN'f positions are nun1bercd fron1 to __ 
PRINT positions are arranged in (hov,r 1nany?) ______ _ 
rovvs and (hov,1 n1any?) ___________ columns. 
SET positions arc arranged in (hovv n1any'?) _ _____ _ 
___ ro\,VS and (ho\v nlany?) ____________ _ 
co lumns . 
PRINT rows are nunbered fron1 to __ 
SET rovvs are numbered from to __ 
PRINT colun1ns are numbered fro1n to __ 
SET columns are nun1bered fro1n to _ _ 

2. Write SET statements to set PRINT position 337 to magenta . Remem
ber, this PRINT position contains four SE1' positions; 

3. Add SOUND to the inside FOR-NEXT loop in fran1e 15. Thi.sloop is 
shovv11 bel O\.Y. 

230 FOR OVER =O TO 63 
240 SET (OVER,DOWN.KOLOR ) 
250 NEXT OVER 

Make the tone nuinber equal lo COLOR tin1es OVER. Use 1 for the 
duration nu1nber. 

• 
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4. V\lrite a progra1n to pa int slripes on the screen. Use f'\S to n1ean 
Nu1nber of S tripes . l~EAD NS frcnn Di\ rfA slatcn1c11t Then, for each 
s tripe, READ the values of DO\IVN. L. R. and CLR and pa int the stripe. 
Here is an ou t I ine of t he progran1 and so1ne Dt\ TA lo use \·vhen you try 
your progran1 : 

100 REM ** READ-DATA PAINTBRUSH 
110 CLS 0 

200 REM ** NS IS NUMBER Or STRIPES 

300 REM ** PAINT NS STRIPES 

400 REM ** DO NOTHING LOOP 

700 REM ** STRIPE DATA 
710 DATA 17 
720 DATA 28. 0. 63. 3. 29. 0. 63. 
730 DATA 30. 0. 63 , 3. 31. 0. 63, 
740 DATA 26. 24. 43. 5. 27. 24, 44. 
750 DATA 25. 34 . 34, 4 . 24 . 34. 34 . 
760 DATA 23. 26 . 34. 4. 22. 27. 24. 
770 DATA 21. 28 . 34. 4. 20. 29. 34. 
780 DATA 19. 30. 34, 4. 18. 31. 34. 
790 DATA 17. 32 . 34, 4. 16. 33. 34, 
800 DATA 15. 34 . 34 . 4 

3 
3 
5 
4 
4 
4 
4 
4 

5. \!\/rite a progra111 to blin k a graph ics character on and off near the 
center of the screen. Your cl1aracter should blink on a black screen . A 
RUN n1ight go like this: 

GC !128 TO 255 )? 182 • 

\ Before pressing ENTER. 

NO\-\' press ENTER. 

Red 

cP This blinks on a black screen. 

Red 
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6. The scrce11 sketch be I O\v sh O\·VS a rectangle covering I he porti un of the 
screen frorn DO\IVN = T to DOVVN = Band C)VER = L to O\!ER = R (T 
for Top. B for Bollo1n. L for Left. and R for Right). 

L R 

And us.e CLR 
to mean COLOR. 

Con1plctc the follo \·ving program lo paint rectangles. 

100 REM ** PAINT RECTANGLES 
110 CLS 0 

200 REM ** DIALOG WITH USER 
210 PRINT (aO. CHR$( 30): PRINT 
220 INPUT "T.B.L.R.CLR": T . B, 

300 REM ** PAINT ONE RECTANGLE 

400 REM ** DONE. SOUND OPP 
410 SOUND 89. 10 

500 REM * * GO BACK FOR MORE 
510 GOTO 210 

(aO,: 

L. R. CLR 

VV hen you con1p lete this progran1 . use it to "dra'~' ,. sl1apes on the 
screen. 
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• 

7. 1-'!e re is another 1..va~1 to defin e a rectangle on th e screen. 

T-+------t~ 

H 

+ 

L 

--w-~ 

ln this di'agran1 

Land Tare the coordinates of the Left. Top corner of the recta11gle. 
H is the Heigh t of the rectangle. 
W is the \IVidth of the rectangle. 
CLR is the Color of the rectangle. 

Modify your progra111 of question 6 so the co111puler asks for and uses 
L. T. v1,1, H. and CLR instead of 'f. 8. L. R. and C:LR. 

8. ivlodify your progran1 for question 6 so the co1n1)uter asks for one 
thing at a time using only the top line ( .. text \vindo1.'r ")of the screen. It 
shou ld ask the fo ll o1.1.· ing th ings in the orcli~ r sho1.vn. 

( 1) TOP?• (2) BOTTO.NI?• 

(3) LEFT?• (4) 

(5) COLOR'?• 
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9. Re,vrite your program of question 6 so that infor1nation for NR rec
tangles is READ f ron1 DAT A stntcn1()nts. For each rectangle. the 
con1puter should RE1\D values of T,B.L.R. and CLR, then dra\v the 
rectangle. 

VVith suitable DATA slaten1ents. you can "paint" very inleresti11g pic
tures on the screen. Use screen n1nµs to plan your artvvork. 

10. Revvritc your progran1 of question 6 so the con1puter READs infor1na
tio11 for NR rectangles from DA 1'A stalc rncnts . 

Ans\.vers to Self-'fest 

The nun1bers in parentheses after each ans\ver refer to the frames in the 
chapteT 1,.vhere the topic is discussed. 

1. (a) 512 
(b) 2048 

4 ( c) 
(d] 0: 511 
( o) 
(f} 

16:32 
32:64 

(g] 0; 15 
(h) 0: 31 
(i} O; 31 
(j] O: 63 (frames 1. 2, 5] 

2. SET(20.34.7}: SET[20.35.7) 
SET(21,34 .7): SE'f(21 .35.7.] [fra1nes 3. 4. 5) 

SET (20,34,71--• 1-+-- SET (20,35,7) 

SET (21,34,7) --1 

PRINT 
position 

337 

.---SET (21,35,7) 

3. 245 SOUND COLOR*OVER. 1 

(fran1c 15) 
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-!. 200 REM ~* NS IS NUMBER OF' STRIPES 
210 READ NS 

300 REM ** PAINT STRIPES 
310 F'OR STRIPE = 1 TO NS 
320 READ DOWN, L. R. CLR 
330 F'OR OVER; L TO R 
340 SET(OVER.DOWN.CLR ) 
350 SOUND CLR*OVER. 1 
360 NEXT OVER 
370 NEXT STRIPE 

400 REM ** DO NOTHING LOOP 
410 GOTO 410 

[frames 21, 22) 

5 . We did it like this: 

100 REM ~* BLINK GRAPHICS CHARACTER 

200 REM ** ASK F'OR GRAPHICS CODE 
210 CLS 
220 INPUT "GC!l28 TO 255 )": CC 

300 REM ** BLINK IT ON 
310 CLS 0 
320 PRINT ~1271. CHR$(GC): 
330 GOSUB 610 

400 REM ** BLINK IT OFF' 
410 PRINT <a271. CHRS(l28l: 
420 GOSUB 610 

500 REM ** GO BLINK AGAIN 
510 GOTO 320 

600 REM ** TIME DELAY SUBROUTINE 
610 z = 100 
620 FOR K = 1 TO Z: NEXT K 
630 RETURN 

(frames 13. 2B- 32) 

• 

6-10. ~o anS\\'ers. \Vo recon1111e11d that vou Ir\' so1ne of these. Once vou - . . 
ha,·e them '''orking. you and your friends can have lots of fun 
putting color patterns and pictures on the screen. If you get co1n
pletely boggled . yell for help: Send a self-addressed stan1ped en
velope to: 

'f'he Dvn1ax Gazc!!e 
• 

P.O. Box 310 
Menlo Park. CA 94025 



• 

• 

CHAPTER EIGHT 

Meandering 

In this chapter, you will learn how to use the mysterious and unpredictable 
RND function. You \<Vi ii use the RNO function to compute random numbers 
and use them in progran1s to surprise and delight yourself and your friends . 
With RND, your prograins ca11 take on an air of friendly unpredictability, so 
people \i\rill wonder ... vvhat next? 

When you finish this chapter. you vvill be able to: 

• Use the RND function to co1npute random \·vhole 11umbers; 
•Tell the computer to make rando1n music that sounds awful; 
• Make na1nes and other strings or characters meander aimlessly 

about the screen; 
• Invent your O\.YD rando111 constellations (you get to name them): 
• Splash random blips of co lor here. there, anyvvhere 011 the screen; 
• Creale ever-changing sym1netric mandalas: 
• Put randon1 color stripes or rectangles on the screen (could this be 

pop art?); 
• Put random graphics characters in randon1 places on the screen; 
• Create adventurers for ga1nes such as Dungeons and Dragons, 

Runequest. and Tunnels and Trolls . 

• 
• • • • 

8 

177 
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1. Random numbers are numbers that are chosen at random from a given 
sol of numbers. A die has 6 sides, numbered 1through6. Roll one die to get 
a random number fron1 1 lo 6 . 

••• 
• • • • • • 

Fl ip a coin-t,vo possibi Ii ties: heads or tai Is. If it comes up HEADS. cal I it 
1; if it comes up TAILS. call it 2. Flipping a coin gets a random number from 
1 to 2. 

In Color BASIC, \.Yhen you vva11t a random nun1bcr. use tl1e R1\TD function. 
RND is an abbreviation for Ran ND om number. Tho fallowing program uses 
the RND function to print rando1n numbers on the screen. 

10 CLS 
20 PRINT RND(2 ) - Here is the R1 D function. 
30 GOTO 20 

We ran the program tvvice, stopping each RUN by pressing the BREAK 
key. HP-re is what happened: 

first RUN seco11d RUN 

2 1 
2 1 
1 1 
1 2 
2 2 
2 1 
2 2 

BREAK IN 20 1 
OK 1 

• BREAK IN 20 
OK 

• 
T\vO runs are sho,vn. Did the second run produce the same list of numbers 
as the first run? _________ _ 

--- - ------
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No. In fac t, don't expect to en ter our progran1 into your TRS-80, type RUN, 
and get either list. That's the idea of random nu1nbers. They are, 'vvell, 
random! 

• One might even say 
"unpredictable." 

2. The program in the previous frame prints a list of random numbers. 
Each random number is 1 or 2. VVhy? Because lino 20 tells the cotnputer to 
PRINT RND(2). 

RND(2) is a randon1 number. 1 or 2. 
RND(3) is a random nun1ber. 1 or 2 or 3. 
RND(4) is a random nu1nber. 1 or 2 or 3 or 4. 

In general. if N is a 'vvhole nu1nber greater Lhan ze,ro. then RND(N) will be 
a randorn number in the range 1 to N, inclus ive . 

RND(5) is a random nun1bor il1 the range 1 to 5, inclusive. 

Your turn. Complete the follo\ving: 
(a) RND(6) is a randon1 nurnber in the range to __ _ 
(b) RND(lO) is a random nun1ber in the range to __ _ 
(c) RND(lOO) is a random number from to __ 

(a) 1, 6; (b) 1, 10: (c) 1, 100 

3. Since RND(2) is 1 or 2, you can probably guess that RND(2)- 1 is 0 
or 1. 

RND(3) is 1, 2, or :1. 
RND(3)- 1 is 0, 1, or 2. 

RN0(4) is 1, 2. 3, or 4. 
RN0(4)-1 is 0, 1. 2. or 3. 

RND(64) is a rando1n nurnber from 1 to 64. 
RND(64)-1 is a randotn nun1ber fron1 0 to 63. 
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Your tur11. Complete the follovving. 
(a) RND(l0)-1 is a random number fro1n to __ 
(b) RND(16)- 1 is a random number from to __ 

(a) 0, 9; (b) 0, 15 

4 . Instead of a number, you can put a numeric variable i11 pare11tl1eses 
following the word RND. 

The function : RND(N) 

gives a random nun1ber from 1 to N. 

II N = 2, then RND(N) will be 1 or 2. 
If N =3, then RND(N) w ill be 1, 2, or 3. 
If N = 6, tl1en RND(N) will be 1, 2, 3, 4 . 5, or 6. 

Con1plete the fo llovving. 
(a) If N = 4, then RND(f\l) v.1ill be ________ _ 
(b) If N = 100, then RND(N) will be a random nurr1ber in the range 

---------- to , inclusive . 
• 

(a) 1, 2, 3 , or 4; (b) 1, 100 

Any numeric variable may be used in the RND function. 

If A = 3 , then RND(A) is 1, 2, or 3. 
lf Z = 7, then RND(Z) is 1, 2, 3, 4, 5. 6, or 7. 

5. Experiment. Use tl1e following program to print random nu1nbers from 
1 to N, v.rhere you supply the value of N. 

100 REM ** RANDOM NUMBERS. l TO N 

200 REM ** DIALOG WITH USER 
210 
220 
230 
240 
250 

300 
310 
320 
330 

CLS 
PRINT "I'LL PRINT RANDOM NUMBERS F'ROM" 
PRINT " l TO N. YOU ENTER VALUE OF' N. '....,' ,,........,-....,."-..-. 
PRINT I 
INPUT "N = II: N 

REM ** PRINT THE RANDOM NUMBERS 
CLS 

The comma tells 
the computer to print 
two numbers per l ine. 

PRINT RND ( N) ,-.--- - - - - - ------------
GOTO 320 
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Enter the program, type RUN, and press the ENTER key. 

This is what you see. - -- I 'LL PRINT RANDOM NUMBERS FROM 
l TO N. YOU ENTER VALUE OF N. 
N = ?• 

Type your value of N and press ENTER. The Color Computer will print 
rando1n r1umbers, two on each line, u11til you press BREAK. 

Try values of N, including these: 

N = 2.9 The co111puter ignores the .9 and prints only the num
bers 1 and 2. 

N = 0 Wl1at? Instead of \.vhole numbers, you get decimals such 
as .249744686 or .871621619. In this book, we vvill not 
use this type of rando1n number. 

6. OK, so RND gives random numbers. But what are they good for? How 
about some random music? 

100 REM ** RANDOM MUSIC 
110 CLS 
120 T = RND ( 255 ) 
130 SOUND T, 10 
140 GOTO 120 

SOUND T, 10 
/ \ 

Tone number. Duration number. 

(a) In line 120, w hat are the possible values of T'? _______ _ 

(b) Where else is the variable T used? ___________ _ 

(c) What will happen when you RUN the program? _______ _ 

(a) Ra11dom whole numbers in the range 1 to 255. 
(b) In the SOUND staten1ent in line 130. So, the SOUND wi ll be a " ran

dom sound." 
(c) You will hear n1usic (???)consisting of a successio11 of ra11do1n tones . 

Sounds awful, doesn't it! Later you will learn ho\.v to make random 
music that sounds better. To eliminate scratchy high tones, change 
line 120 to : 

120 T = RND ( 185) 

i 'h . or 3rour c 01ce 
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7. Write a program to play rando1n tones (T) \vith random duration (0). 
Va lues of D sl1ould be random nun1bers frorn 1 to 10. 

100 REM ** RANDOM MUSIC 
110 CLS 
120 T = RND(255 ) 
130 D = RND( 10) 
140 SOUND T. D 
150 GOTO 120 

VARIATION: Change li11e 120 to 120T=RND( 185). 
This \vi ll eliminate those scratchy high notes. Also try numbers other 

than 185 in line 120. 

8. Add color changes. Let the color correspond lo the duratio11 of the lone. 

100 REM ** RANDOM MUSIC 
110 T = RND ( 185 ) 
120 D = RND (8 ) 
130 CLS D 
140 SOUND T, D 
150 GOTO 110 

Aha! The value of D is 
used for both color 

and duration. 

(a) In line 120, vvhat are Ll1e possibl e values of D? _______ _ 
(b) What "color'' is the shortest possible tone? _________ _ 

Longest possible tone? _________ _ 

(a) 1,2.3.4.5,6.7, or 8: 
(b) green; orange 

. 
VARIATION: Reverse the correspondence bet\vcen color and duration. 

Change line 130 to 130 CLS(9 - D). 

' 
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9. Use random numbers to pul a nan1e here, there, anywhere on the 
screen. 11.ere for a mo1nent , there for a n1on1ent, somewhere else for a 
n101nent. 

100 REM ** MEANDERING NAME 
110 N$ = "KARL" 

200 REM ** RANDOM SCREEN POSITION 
210 SP = RND(511 ) 

300 REM ** PRINT NAME IN RANDOM PLACE 
310 CLS 
320 PR~NT ((1 SPIN$ ; 

400 REM ** VARIABLE TIME DELAY 
410 z = 450 
420 FOR K = 1 TO Z: NEXT K 

500 REM ** DO IT AGAIN 
510 GOTO 210 

(a) In line 210 , what are the possible screen positions? ______ _ 

(b) How can you change the program so your name is printed ii1stead of 
Karl's name? _______________________ _ 

(c) Ho-vv can you change the progra1n so that, each ti111e the name appears, it 
is printed on a randornly selected sc reen color'? _________ _ 

(a) 1, to 511. Position 0 v.1ill not be used. 

(b) Change line 110 to: 110 N$ =" Your name. 

(c) Cha11ges: 220 C = RND(8) 
310 CLS C 

.. 

10. Make it easy to change the nan1e that cavorts about the screen. Modify 
the program in the previous frame so that the computer asks for the name. 
\!\Then RUN. your progran1 should start like this: 

WHAT IS YOUR NAME? • 
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Show your changes below: 

----------
We did it this vvay: 

110 CLS 
120 INPUT "YOUR NAME": N$ 

Try this variation: 

100 REM ** MEANDERING NAME 
110 CLS 
120 INPUT "YOUR NAME": N$ 
130 CLS 

200 REM ** RANDOM SCREEN POSITION 
210 SP = RND (511) 

300 REM ** PRINT N$ AT SP 
310 PRINT wSP, NS: 

400 REM ** VARIABLE TIME DELAY 
410 z = 10 
420 FOR K=l TO Z: NEXT K 

500 REM ** DO IT AGAIN 
510 GOTO· 210 
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11. This program vvill put N stars on the screen in random positions. They 
vvait a fev.1 seconds vvhile you stargaze, then start over. 

100 REM ** RANDOM STARS 

200 REM ** TALK WITH USER 
210 CLS 
220 INPUT "HOW MANY STARS": N 

300 REM ** PUT N STARS IN RANDOM PLACES 
310 CLS 3 
320 POR STAR=l TO N 
330 SP = RND (510) 
340 PRINT(<1 SP. II*" : 
350 NEXT STAR 

400 REM ** TIME DELAY 
410 z = 3000 
420 POR K=l TO Z: NEXT K 

500 REM ** DO IT AGAIN 
510 GOTO 210 

The FOR·NEXT loop puts N 
stars in random places 

on the screen. 

The FOR-NEXT loop could a lso be \vritten as follovvs: 

320 POR STAR=l TO N 
330 PRINT (c1RND(510), 
340 NEXT STAR 

11 * I I • . 

V\Te increased the lirne delay by changing li ne 410 to: 410 Z = 30000 
(more than one minute). Then v.1e ran the program and entered 100 as the 
value of N. During the time delay. \Ve counted the stars on the screen. There 
\vere only 97 stars. 

Explain ho\v \Ve n1ight see fe\ver stars than the nu1nber \\IC asked for (ifs 
OK to guess). _____________________ _ 

• 

----------
Each star is printed in a random place, 1 to 510. on the screen. It is 

possible that a star is printed in a place already occupied by a star. In this 
case, the ne\v star replaces the o ld star. 

For example. suppose the third star (STAR= 3) \Vas printed in position 
235. Then, later on. the thirty-seventh star (STAR = 37) 'vvas also printed in 
position 235. Although tvvo stars had been printed in position 235, you 
\•vould see only one . 

• 

• 



• 
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12. f-lO\-V about some rando1n color blips? This program puts ra11do1n 
color blips at random places on a black screen: 

100 REM ** RANDOM COLOR BLIPS 
110 CLS 0 

200 REM ** COLOR . OVER. AND DOWN ARE RANDOM 
210 KOLOR = RND(8) 
220 OVER = RND(64) - 1 
230 DOWN= RND(32) - 1 

300 REM ** PUT BLIP ON SCREEN 
310 SET(OVER, DOWN. KOLOR) 

400 REM ** DO IT AGAIN 
410 GOTO 210 

(a) In line 210, what are the possible values of KOLOR? _____ _ 
(b) In line 220, ""hat are tl1e possible values of OVER? _____ _ 
(c) In line 230, what are the possible values of DO\IVN? ____ _ _ 

(a) 1,2,3,4,5,6,7, and 8. 
(b) Oto 63, inclusive. RN0(64) gives 1 to 64. so RND(64)-1gives0 to 63. 
(c) 0 to 31, inclusive. RND(32) gives 1to32, so RND(32} - 1 gives Oto 31. 

Add some random sound. Try these; 

240 T = RND(216 ) 
320 SOUND T, 1 

To slow things down, 
use a longer duration. 
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13. A mandala is a symmetric pattern, i1ice to look at. A gia11t snowflake is 
beautifully symmetric about its center. Snowflakes are great mandalas but 
melt all too soon. Use this program to put an everchanging mandala 011 the 
screen: 

100 REM ** MANDALA, EVER CHANGING 
110 CLS 0 

200 REM ** HORIZONTAL & VERTICAL OFFSET 
210 H = RND (32) - 1 
220 V = RND(l6 ) - l 

300 REM ** RANDOM COLOR 
310 KOLOR = RND(8) 

400 
410 
420 
430 
440 

REM ** 
SET (31 
SET(31 
SET(32 
SET(32 

TURN 
- H, 
- H, 
+ H, 
+ H , 

ON 4 BLIPS 
15 - V, KOLOR ) 
16 + V, KOLOR) 
15 - V, KOLOR ) 
16 + V, KOLOR ) 

500 REM ** DELAY, THEN DO MORE 
510 z = 10 
520 FOR K=l TO Z: NEXT K 
530 GOTO 210 

RUN the progran1. The computer turns on four lights at a tirne, syn1metric 
about the center of the screen. If you don't see this happen, increase the 
time delay. Change line 510 to: 

510 z = 500 

and RUN the program again. If you want the mandala to change more 
rapidly, delete li11es 510 and 520, or change line 510 to: 510 Z =l. 

14. Lines 210 and 220 compute random values for H (horizontal offset) 
and V (vertical offset). 
[a) \!\That are the possible values ·of H? From to __ 
[b) What are the possible values of V? From to __ 
(c) What are the possible values of 31 - H? From to __ 
[d) What are the possible values of 32 + H? From to __ 
(e) What are the possible values of 15 - V? From to _ _ , 
(f) What are the possible values of 16 + V? From to _ _ 
(g) Suppose, just suppose, that H is 17 and Vis 12. Where will the four 

blips appear? 
( ' ), (--L ( __ J, and ( __ J 
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(a) O: 31 (b) 0; 15 (c) 0: 31 (d) 32; 63 (e) 0; 15 (f) 16: 31 
(g) (14.3) (14.28). (39,3), and (49.28) 

Line 410 Line 420 Line 430 Linc 440 
(31-H, 15- V) 
(32 + H, 15- V) 
(31-H. 16+ \1) 
(32+H. 16+V) 

(31 -H, 15-V)--<1----- I 

It looks kinda 
like this . .. 

(31 - H, 16+V)--1r--- - I 
\. 

15. Experiment! Try these variations: 
VARIATION 1. Change on ly line 210. as follovvs: 

210 H = RND (RND (32 )) - l 

VARIA'fJON 2. Cha11ge only line 220 , as follovvs: 

220 V = RND ( RND ( 16) ) - 1 

l ---+--(32+H, 15-V) 

l~-~(32+H, 16+V) 

VARIATION 3. Change both lines 210 and 220, as follo\.vs: 

210 H - RND(RND(32 )) l 
220 V - RND ( RND ( 16 ) ) l 

\ f ARIATION 4. Change e ither line 210 or line 220. or both. as folJo,vs: 

210 H - RND(RND(RND(32 ))) - l 
220 V = RND ( RND ( RND ( 16 l ) ) - 1 

Vt\RIATIO 5. Change either line 210. or line 220. or both: 

210 H - 32 - RND(RND(32 )) 
220 V - 16 - RND ( RND ( 16 )) 

• • 



VARIATION 6. Change li11e 310: 

310 KOLOR = RND(RND(8 )) 

VARIATION 7. Anything suggested by the above variations. 

16. Put randon1 horizontal stripes across the screen. 

100 REM ** RANDOM STRIPES 
110 CLS 0 

200 REM ** RANDOM COLOR AND DOWN 
210 KOLOR = RND(8 ) 
220 DOWN = RND(32 ) - 1 

300 REM ** PAINT HORIZONTAL STRIPE 
310 POR OVER = 0 TO 63 
320 SET (OVER , DOWN. KOLOR ) 
330 NEXT OVER 

600 REM ** DO IT AGAIN 
610 GOTO 210 

RUN this program; the11 add randon1 vertical stripes: 

400 REM ** RANDOM COLOR AND OVER 

500 ** PA I NT VERTICAL STRIPE 

400 REM ** RANDOM COLOR AND OVER 
410 KOLOR = RND (8 ) 
420 OVER = RND (64 ) - 1 

500 REM ** PAINT VERTICAL STRIPE 
510 POR DOWN =O TO 31 
520 SET( OVER. DO WN , KOLOR ) 
530 NEXT DOWN 
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17. Add sound. Try one of these: 

325 SOUND 4*0VER + 1. l 
525 SOUND 255 - 8*DOWN, l 

(a) ln line 325. since OVER goes from 0 to 63, the tone number wil l go 
from to __ 

(b) 111 line 525, since DOvVN goes fro1n 0 to 31. the tone number \Nill go 
from to __ 

(a) 1; 252 (b) 255: 7 

Also try these SOUND stateme11ts. 

325 SOUND KOLOR*OVER/2 + 1, l 
525 SOUND 255 - KOLOR*DOWN. 1 

In line 325, KOLOR*O\'ER/2 mca11s KOLOR times OVER. divided by 2. 
In line 525, 255- KOLOR*DO\VN means: ~lultiply DO'v\'N by KOLOR, 

then subtract the result frorn 255. 
And, what might happen if you then n1ade these changes? Try them and 

find out. Experiment! 

310 POR OVER =O TO 63 STEP 2 
510 POR DOWN =O TO 31 STEP 2 

18. Tl1is one is a little tricky. so read carefully! \Ve \\'ant lo put rando1n 
horizontal stripes of randon1 1vidth on the screen. 

L is random 

Wis random 

1.---w--

DOWN is -l,__ ____ _ 

random. 

I 
CLR is random 



100 REM ** RANDOM STRIPES 
110 CLS 0 

200 REM ** RANDOM VALUES 
210 KOLOR = RND(8) 
220 DOWN = RND(32) - l 
230 L = RND(63) - 1 
240 W = RND(63 - L) -------------

300 REM ** PAINT HORIZONTAL STRIPE 
310 F'OR OVER=L TO L + W 
320 SET (OVER , DOWN. KOLOR l 
330 NEXT OVER 

600 REM ** DO IT AGAIN 
610 GOTO 210 
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What's this? Read on -
it will be explained. 

In l ine 230. the possible values of Lare 0 to 62. 1'his, of course, is the left 
end of the stripe. In line 240, the number 63 - Lis the distance fro1n the left 
end of the stripe to the right edge of the screen. So. \IV \viii be a random 
number from 1 to 63 - L. This insures that the Computer doesn't try to paint 
beyond the right edge of the screen. Instead. it paints (line 310) from L to 
L+ W. 

What \<vould happen if the computer tried to paint beyond the right edge 
of the screen?~~~~~~~~~~ 

It \<vould stop \Vith an error message: 

?F'C ERROR IN 320 

VARIATION: Slo\v do\vn the action. Put a time delay bot\\'een line 330 
and line 600. 

• 



• 

192 TRS-80 COLOR BASIC 

19. ln Chapter 7. you learned about 16 graphics characters (shapes) 
available in 8 different colors. Graphics characters have ASCil codes from 
128 to 255. Here is a program to put random graphics characters at random 
screen positions: 

100 REM ** RANDOM GRAPHICS CHARACTERS 
110 CLS 0 

200 REM ** RANDOM CHARACTER & SCREEN POSITION 
210 GC = RND(l28 ) + 127 
220 SP = RND(511 ) - 1 

300 REM ** PUT CHARACTER ON SCREEN 
310 PRINT (ctSP, CHR$(GC): 

400 REM ** TIME DELAY 
410 z = 100 
420 FOR K= l TO Z: NEXT K 

500 REM ** DO IT AGAIN 
510 GOTO 210 

(a) In line 210. \'\lhal are the possible values of GC? _____ _ 

(b) In line 220, \•vhat are the possible values of SP? _ _ ___ _ 

(a) 128 lo 255. inclusive. RND(128) gives 1 to 128, so RN0(128)+127 
gives 128 to 255. 

(b) 0 to 510, inclusive. As usual. \Ve avoid screen position 511 because 
printing there causes everything on the screen 
to scroll up one Ii nc. 

RUN this program and \Vatch the graphics shapes appear. Change line 
410 to make things happen faster or more slowly . 

• 

• 
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20. Co1nplete the following program to put two graphics characters side 
by side near the center of the screen. Each pair of characters wi ll be on 
scree11 for abottt one second. 

100 REM ** TWO GRAPHICS CHARACTERS 
110 CLS 0 

200 REM ** TWO RANDOM GRAPHICS CHARACTERS 

210 Gl -

220 G2 -

300 REM ** PUT THEM ON SCREEN 

310 PRINT ((i329. 

400 REM ** TIME DELAY 
410 z = 460 
420 FOR K= l TO Z: NEXT K 

500 REM ** DO IT AGAIN 
510 GOTO 110 

210 Gl = RND(l28) + 127 
220 G2 = RND (l28) + 127 

About one second. 

310 PRINT @239 . CHR$ ( Gl) : CHR$ ( G2) : 

Lil1e 310 can also be written in the follovving \"lays: 

310 PRINT <?_l239, CHR$ ( Gl) CHR$ ( G2 ) ; 

310 PRINT @239, CHR$(Gl ) + CHR$(G2 ) : 

VARIATION: Print the values of G1 and G2 as \Nell as the two graphics 
characters. Then, if you see something you like on the 
screen, quickly v.rrite dov.rn tl1e codes for the two cl1arac
ters. 

21. Have you h.eard of Dungeons and Dragons, Runequest, or 'funnels 
and Trolls? These are fantasy role-playing games. If you haven't heard 
about these games, ask any kid about them. In the unlikely event that he or 
she can't enlighten you, start v.•ith tl1is booklet: 

Basic Role-Playing: An Introductory Guide, by Greg Stafford and 
Ly11n Willis. 

From: Chaosium, Inc., P.O. Box 6302, Albany. CA 94706. 
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For more infor1nation, try these: 

Dungeons and Dragons (D&D) from TSR Hobbies, P.O. Box 765 
Lake Geneva. VVI 53147. 

Runequest (RQ) from Cl1aosiu1n, Inc., P.O. Box 6302, Albany, CA 
94706. 

Tu11nels & Trolls (T&T) from Flying Buffalo, 111c., P.O. Box 1467, 
Scottsdale, AZ 85252. 

22 . To p lay a role-p laying gan1e. you create one or n1ore characters, then 
guide them through adventures in a universe created by a gamemaster. To 
create a character, you roll three six-sided dice several times. Each roll 
assigns a value lo one of the basic characteristics of your character. 

For starters, you will learn to use the computer to roll a Runequest 
character for the sin1ple gan1e described in Basic Role-Ploying. Your char
acter vvill have seven characteristics: strength (STR). intelligence (I T), 
power (POW), constitution (CON), dexterity (DEX). charisma (CHA), and 
size (SIZ). Tl1ese characteristics deterrnine a character's ability to use 
\IVeapons, fight, learn, use magic. sustain dan1age, lead others, survive, and 
thrive \vhile adventuring in the ga1nemaster's universe. 

A six-sided die has six sides numbered 1to6. To dcter1nine a characteris
tic, you roll 3 dice and add the nun1bcrs shovving on the individual d ice. 
For example: 

• • • 
• • • • • 

• • • • • =IJ 
(a) What is the sn1a llesl possible roll using 3 dice? -------
(b) What is the largest possible roll using 3 dice?--------

(a) 3 ( 1 + 1 + 1); (b) 18 ( 6 + 6 + 6) 
An "average" roll is 10or11. 'fhe roll sho,,vn above (13) is above average. 

23. Extra for people who kno'"' a little about probability. A roll of three 
dice can give any number fron1 3 to 18. rlowever, the possible numbers are 
not equally possible. Here is a table showing the number of '"'ays and 
probability for each number. 
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Probability 

Roll Number of \IVays Fraction Decimal 

3 1 1/2 16 .005 
4 3 J/2 16 .014 
5 6 6/216 .028 
6 10 I 01216 046 
7 15 15/2 16 .069 
8 21 2112 16 .097 
9 25 25 216 .116 

10 27 l.7 216 . 125 
1 1 27 27•2 I 6 . 125 
I 2 25 25t l.16 . 1 16 
13 21 21 1216 .097 
14 15 15/ l. I u .069 
15 10 I 01216 .046 
16 6 61). 16 .028 
1 7 3 J/2 16 .014 
l!l 1 1 /2 I (> .00:5 

Wl1at is tl1e probability of a roll being in the range 9 to 12, inclusive? 

.482 Rolls in this range give near averoge values of the characteristics. 
Expect to get a roll of 9 to 12 about half of the tin1e. 

24. Instead of rolling dice, use the Color Compt1ter to roll a character. The 
following program will do it. 

100 REM ** CREATE A CHARACTER 
110 CLS 

200 
210 
220 
230 
240 
250 
260 
270 

REM ** ROLL CHARACTERISTICS 
GOSUB 310: PRINT 11STR11

• DICE 
GOSUB 310: PRINT "INT". DICE 
GOSUB 310: PRINT II POW" 

' 
DICE 

GOSUB 310: PRINT II CON" 
' 

DICE 
GOSUB 310: PRINT "DEX". DICE 
GOSUB 310: PRINT "CHA", DICE 
GOSUB 310: PRINT "SIZ", DICE 

This is a Runequest 
character. 

280 PRINT 
290 STOP Why STOP? Try the program \vithout it! 

300 REM ** SUBROUTINE TO ROLL 3 DICE 
310 Dl - RND (6) 
320 02 = RND ( 6) 
330 D3 = RND ( 6) 
340 DICE = Dl + 02 + 03 
350 RETURN 
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This progra1n calls tl1e dice roll subroutiI1e seven times. Look at the 
subroutine. 
(a) What are the possible values of D1? _________ _ 
(b) \!Vhat are the possible values of D2? _________ _ 
(c) What are tl1e possible values of D3? _________ _ 
(d) What are the possible values of DICE? _________ _ 

(a) 1,2,3,4,5, or 6. 
(b) 1,2,3,4,5, or 6. 
(c) 1,2,3,4,5, or 6. 
(d) Whole numbers in the range 3 to 18. Just vvhat we vva11ted! 

25. Use the program to roll a character. Your character might look like 
this (but probably won't): 

STR 
INT 
POW 
CON 

15 
10 
9 
12 

DEX 14 
CHA 7 
SIZ 13 

BREAK IN 290 
OK 

• 

• 
We'll call him 

Fibak the Fighter. 

Here is your first adventurer. He is big (SIZ= 13), strong (STR= 15), above 
average in soaking up damage (CON=12). has good dexterity (D=14), has 
average intelligence (INT= 10]. He will not be a magic-user (POW=9) or a 
leader (CHA= 7). 

Looks like our character would be a good warrior. 

26. Roll another character. 

STR 

INT 
POW 
CON 
DEX 
CHA 

14 
8 
15 
13 
7 
15 

SIZ 14 

BREAK IN 290 
OK 

• 

This has to be 
Clutz the Charmed! 
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This is indeed a strange character! Big (SIZ = 14). strong (STR= 14), able 
to take damage (CON= 13). But clumsy (DEX= 7) and not very bright 
(INT=8). Look al povver (POW=15). Very high. If our character had 11igh 
intelligence, he could be a magic-user. Ho\•vever, he probably can't remem
ber a spell and, even if he did, might use it on himself by accident. His 
po\i\1er \.vill show up as luck. Our character is very lucky. 

Watch out! This character has higl1 charisrna (CHA= 15). He will con
vince others to follow him into .. . vvhat? A quandary .. . do \i\le follo\.v Clutz 
and trust to luck? Perhaps we follovv a league behind. If '"'e don't follow, 
does Clutz pick us up, put us under one ar1n and ... ? 

27. Help! Roll another adventurer. 

STR 
INT 
POW 
CON 
DEX 
CHA 
SIZ 

BREAK 
OK 

• 
IN 290 

10 
17 
15 
12 
9 
16 , 
11 

• 

Ahhh ... Windstar 
the Wise. 

Saved! Our group is saved! \l\lindstar the Wise \.vandered by, saw our 
forlorn little group of adventurers, and decided to take charge . She is a 
magic-user and leader- someone to trust, learn from, and follO\i\' . 

The group of characters no'"' numbers three: FIBAK, CL UTZ, and WIND
ST AR. Too small a group! They need at least four nlore adventurers to 
survive, and thrive, in the Gan1emaster's World. 

So, you roll four more characters. More are OK. Tel l \.vho each character 
is a11d how he or she relates to and works vvitb the other adventurers . 

28. In Tunnels and Trolls (T&T), a character has six characteristics: 
strength (STR), intelligence (IQ), luck (LK), constitution (CON), dexterity 
(DEX), and charisn1a (CHR). Modify the program in frame 14 so the compu
ter "rolls" a T&T· character. Use the abbreviatio11s shown above . 
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Change only block 200. We did it this way: 

200 REM ** ROLL 6 CHARACTERISTICS 
210 GOSUB 310: PRINT 11 STR". DICE 
220 GOSUB 310: PRINT "IQ ", DICE 
230 GOSUB 310: PRINT "LK " . DICE 
240 GOSUB 310: PRINT "CON", DICE 

, 250 GOSUB 310 : PRINT "DEX", DICE 
260 GOSUB 310 : PRINT 11 CHR". DICE 
270 PRINT 
280 STOP 

29. Here is a completely different program to roll a character. This one 
rolls a Dungeons and Dragons (D&D) c haracter, wh ich has six characteris
tics: strength (STR), intelligence (INT), vvisdom (\!VIS). constitution (CON), 
dexterity (DEX), and charisma (CHA). Look for the abbreviations in tl1e 
DATA statement, line 910. 

100 REM ** CREATE A CHARACTER 
110 CLS 

200 REM ** ROLL THE CHARACTERISTICS 
210 READ C$ 
220 GOSUB 310 
230 PRINT C$, DICE 
240 GOTO 210 

300 
310 
320 
330 
340 
350 

REM ** SUBROUTINE TO 
Dl - RND(6 ) 
D2 = RND (6 ) 
D3 = RND (6 ) 
DICE = Dl + D2 + D3 
RETURN 

ROLL 3 DICE 

When you RUN this program. 
it ends with an OD ERROR. 

That's OK, since all the 
desired information is on 

the screen. 

900 REM ** CHARACTERISTIC ABBREVIATIONS 
910 DATA STR, INT, WIS, CON . DEX, CHA 

Hov.r would you change the program to roll 
(a) a Runequest character. as in frame 21 ? __________ _ 
(b) · a Tunnels and Trolls character, as in fra1nc 25? --------

----------
(a) Change line 910 lo: 910 DATA STR. INT. POW. CON. DEX. CHA. 

SIZ 
(b) Change line 910 to: 910 DATA STR. IQ. LK. CON' DEX. CHR 
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Self-Test 

Well, it looks as if you have meandered into another Self-Test. 

1. For each of the following, what are the possible values of X? 
(a) X = RND(3) 
(b) X = RND(3) - 1 
(c) X = RND(3) - 2 
(d) X = RND(3) + 2 
(e) X = 2*RND(3) 
(f) X = 2*RND(3) - 1 
(g) X = 2*(RND(3) - 1) 

2. Complete the fo llovving 
(a) If N = 100. then RND(N) - 1 wil I be a random number in the 

range to . i11clusi ve. 
(b) If N = 20, then RND(20) + 10 vvill be a random number in the 

range to . i11clusive. 

3. Complete each staten1ent so X vvi ll be a rando1n number in the range 
shown. 

Range 

(a) X = 10, 11, 12, or 1 3. 
(b) X = 2, 5, or 8. 

Statement 

X = _________ _ 
X= _________ _ 

4 . Where will the v.randering question mark v.1ander if you RUN the 
following program? _ _________ ________ _ 

100 REM 
110 CH$ 

** WANDERI NG CHARACTER 
= 11? I I . 

200 REM ~* RANDOM SCREEN POSITION 
210 SP = RND (32 ) - l 

300 REM ** PRINT CH$ IN RANDOM PLACE 
310 CLS 
320 PRINT (<i SP, CH$: 

400 REM ** TIME DELAY 
410 z = 100 
420 FOR K= l TO Z: NEXT K 

500 REM ** DO I T AGAIN 
510 GOTO 210 

• 
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5. \!\Trite a program to put randon1 color blips on the top left one-fourtl1 of 
the screen. as indicated in the fol!ovving diagran1 . 

Color blips here 

No blips here 

' 

6. The follo\·ving progra1n puts 20 randon1 nun1bers (1 or 2) on the 
scree11. 

10 CLS 
20 fOR RN = l TO 20 
30 PRINT RND(2 ) : 
40 NEXT RN 
50 GOTO 50 

If you RUN the above progran1. you \·viii usually (but not al\·vays) see 
about the sa1ne number of l's and 2's on tl1e screen. Go ahead. try it a 
few tilnes. Cou11t the l's and 2's. Keep track of the results. 
Novv try the following program, vvhich also puts 20 random l's or 2's 
011 the screen. 

10 CLS 
20 FOR RN = l TO 20 

PRINT RND(RND (2 )) ; 30 
40 NEXT RN 
50 GOTO 50 

RUN the second progran1 several tin1es. Count the 1 'sand 2's. Keep 
track of the results. 
Describe the difference between RND(2) and RND(RND(2)). __ _ 
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7. Before you RUN th e foJlo,ving program, describe \Vhal 'vill happen. 

100 REM ** MYSTERY PROGRAM 
110 CLS 0 

200 REM ** RANDOM STUPP 
210 OVER = RND(RND(64) ) - 1 
220 DOWN = RND(RND (32 )l 1 
230 KOLOR = RND (8 ) 

300 REM ** TURN ON A BLIP 
310 SET (OVER. DOWN. KOLOR ) 

400 REM ** DO IT AGAIN 
410 GOTO 210 

8. \!\Trite a prograrn to pul a rando111 graphics character in every screen 
position from 0 to 510. 

9. Add SOUND to the Mandala progran1 in fran10 12. Make the sound 
depe11d in some \vay o n the values of H and \ l . You 111ay ,,·ish to make 
the sound depend o n distance from the center of th e screen. Hmm111 , 
perl1aps you \vou ld like to make sound depend on th e color as \veil as 
position on the screen . Re111e1nber. you can make both tone number 
and duration nun1bcr de pend on things. Or, if you vvish. you can make 
the sot1nd com pletely random. 

10. VVrite a progran1 to put NR randon1 color rectangles on the screen. 
Here are some ideas about \Nays to tell th e co111pute r \·vhal you \<Vant. 

-The user gets lo select ho'v 111any (l\' R) rectangles. 
-User can select moxi1num height (H) and \\'idth (\VJ for rec· 

tangles. 
-Computer \\' ill keep rectangles vvilhin those limits. You can 

select ta ll, thin rectangles or short, fat recta ngles, or .... 
-User can se lect n1axin1um values for positio ning top left corner of 

rectangle. Ca ll these OMAX (Over MAXin1un1) and DMAX 
(Dovvn MAXin1um) . 

Of course. user is responsible for choosing the above so that the 
computer does nol try to go off the screen. 

11. Re,,·rite the dice rolling subroutine in fran1e 21 . Use a FOR-NEXT 
loop to "roll'' three dice and compu te their SUi\rl (DICE). 

• 
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Answers to Self-Test 

The numbers in parentheses after each answer refer to the frames on the 
chapter where the topic is discussed. 

1. (a) 1, 2, or 3 
(b) 0, 1, or 2 
(c) - 1, 0, or 1 
( d) 3, 4, or 5 
( e) 2, 4, or 6 
(f) 1,3,or5 
(g) 0, 2, or 4 
(frames 2, 3) 

2. (a) 0 to 99 
(b) 11 to 30 
(frames 3, 4) 

3. (a) X = RND(4) +9 
(b) X = 3*RND(3) - 1 
(frames 2, 3) 

4. Here, there, anywhere-on the top line of the screen. To make it 
wander on the second line of the screen, change line 210 to: 

210 SP = RND(32) + 31 

Oh, you want it to wander on the third l ine? Try: 

210 SP = RND(32) + 63 (frame 9) 

5. We did it this way: 

100 REM * * BLIPS ON THE QUARTER-SCREEN 
110 CLS 0 

200 REM ** RANDOM PLACE AND COLOR 
210 OVER = RND(32) - 1 
220 DOWN = RND(l6) - l 
230 CLR = RND(8) 

300 
310 

REM ** TURN ON A BLIP 
• 

SET(OVER, DOWN CLR) 

400 REM * * GO DO IT AGAIN 
410 GOTO 210 

T9 turn on blips in the 
bottom right quadrant: 

210 OVER= 64 - RN0(32) 
·220 DOWN= 32 - RND(16) 

(frame 12) 
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6. RND(2) gives a random number, 1 or 2. •,vi th each number having the 
same probability of occurrence. That is , 1 and 2 arc equally likely, just 
as heads and tails are equally likely when you flip coins. 
So, so1netimes you get the same number of 1 's and 2's, sometimes 
more l's, sometimes more 2's. 
RND(RND(2)) usually gives rnore 1 's than 2's. On the average, 
RND(RND(2)) gives about three times as many 1 's as 2's. (frame 15) 

7. "AHA!" you exclaimed, "The screen \viii begin filling up vvith color 
blips." Then you continued, "Blips are more l ikcly to appear near the 
upper left corner of the screen. The farther from the upper left corner, 
the fe\Yer the blips .. , 
Confidently, you entered the program and ran it. As expected, soon 
the part of the screen near the upper left corner contained lots of blips. 
The lower right part of the screen remained re latively barren, only 
now and then receiv ing a bright splash of co lor. (fran1e 12, 15) 
You vvere abso lutely correct. Please send further explanations to Bob 
and George, Dymax Gazette. P.O. Box 310, Menlo Park, CA 94025. 

8. 'vVe did it this \vav: . 

100 REM ** GRAPHICS CHARACTERS 
110 CLS 0 

200 REM ** PUT AT 0 THRU 510 
210 FOR SP=O TO 510 
220 GC = RND ( 128) + 127 
230 PRINT (oSP, CHR$ ( GC) ; 
240 NEXT SP 

300 REM ** DO NOTHING LOOP 
310 GOTO 310 

(frames 19. 20) 

EVERYWHERE 

9, 10. 11. No anS\'\lers. \i\lc leave these entirely to you. 



• 



• 

CHAPTER NINE 

Playtime Junction 

\IVelcome, \<Vayfarer, to \IVorlds of IF. In this chap ter. you \viii learn hovv lo 
teach the Color Computer to 111ake decisions, play garnes, and quickly 
respond to your ni1nble fingers as they race over the keyboard. 

\!\Then you finish this chapter, you "viii be able to: 

• Use the IF statement lo tell the computer to make a decision: 
• Use 'fHEN and ELSE clauses \·\'ith the Ir statement: 
• Create simple ganies using color, sound. letters. vvords. and 

nun1bers: 
• Usn the INKEY$ function to get the cornputer to respond in1-

n1eclialely lo keys you press 011 the keyboard. 

• 

205 
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1. The IF statement tells the computer to make a very simple decision. It 
tells the computer to do a certain operation if a given condition is true. 
However, if the condition is false (not true) , the operation will not be done. 
Here is an IF statement: 

410 IF X> O THEN PRINT "YOUR NUMBER rs POSrfIVE" 

This IF statement tells the computer: 

-If the value of Xis greater than zero (IF X> O), then do print the 
message, YOUR NUtvlBER IS POSITIVE. 

-If the value of Xis not greater than zero. don't print the n1essage. 

Here is another way to think about it: 

-If the va lue of X is greater than zero, execute the statement 
follo\ving the \Vord THEN. 

-If the value of X is nol greater than zero. don ·1 execute the 
statement follo\.ving THEN. 

Hmmm ... one more tim e. 
This is the condition. 

I 
410 IF X> O THEN PRINT ·'YOUR NUMBER IS POSITIVE" 

<no this if the condition is true . 
• 

Don't do this if th e condit ion is false. 

(a) \IVhat is the condition in the above IF statement? ______ _ 

(b) Suppose the value of Xis 3. Is the condition true or false? ___ _ 

(c) Suppose X is - 7. Is the condition true or false? ______ _ 

(d) Suppose X is 0. ls the condition true or false? ______ _ 

(a) X>O or X is greater than zero. 
(b) True. The computer prints the message YOUR NUMBER IS POSI

TIVE. 
(c) False. The computer does not print the n1essage. 
(d) False. The computer does not print the message. 
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2. The following program has three IF statements that tell the computer 
"to do or not to do." 

100 REM**POSITIVE, NEGATIVE. OR ZERO 
110 CLS 

200 REM**TELL PERSON WHAT TO DO 
210 PRINT "ENTER A NUMBER AND I WILL TELL" 
220 PRINT "YOU WHETHER YOUR NUMBER IS" 
230 PRINT "POSITIVE, NEGATIVE, OR ZERO." 

300 REM**ASK rOR A NUMBER 
310 PRINT 
320 INPUT "YOUR NUMBER":X 

400 REM**TELL PERSON ABOUT THE NUMBER 
410 Ir X>O THEN PRINT "YOUR NUMBER IS POSITIVE" 
420 Ir X<O THEN PRINT "YOUR NUMBER IS NEGATIVE" 
430 Ir X=O THEN PRINT "YOUR NUMf'ER IS ZERO" 

500 REM**LOOP BACK rOR NEVI NUMBER 
510 GOTO 310 

A RUN might go like this: 

ENTER A NUMBER AND I WILL TELL 
YOU WHETHER YOUR NUMBER IS 
POSITIVE , NEGATIVE, OR ZERO. 

YOUR NUMBER? -7 
YOUR NUMBER IS NEGATIVE 

YOUR NUMBER? 3 
YOUR NUMBER IS POSITIVE 

YOUR NUMBER? 0 
YOUR NUMBER IS ZERO 

YOUR NUMBER? • Your turn . Carry o n! 

Go ahead! 
Enter the program 

and try it. 

After you RUN the program. read on-\vc'll ask you some questions 
about the program. • 

Try these questions about the program called POSITIVE, NEGATIVE, or 
ZERO. 
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(a) VVhat is the cond ition in line 410'? __________ _ 
(b) \!Vhat is the condition in line 420? _________ _ 
(c) What is the condition in line 430? _________ _ 
(d) Suppose Xis - 7. The condition in line 410 is (true or false?) 

-----------·the condition in li ne 420 is (true or fa lse?) 
-----------· and the condition in line 430 is (true or 
false?) _________ _ 

(c) Suppose Xis 3. The condition in line 410 is (true or false?) 
- ----------·the condition in line 420 is (true or false?) 
-----------·and the condition in line 430 is (true or 
false?) _________ _ 

(f) Suppose X is O. V\lhich condition is true'? Linc ______ _ 
---·Which conditions are false? Lines __________ _ 

----------
(a) X>O or X is greater than zero. 
(b) X<O or X is less than zero. 
(c) X=O or X is equal to zero. 
(d) false: true: false. The computer \\'ill print the rnessage in line 420. but 

\'\Till not print the messages in lines 410 and 430. 
(e) true; false; false. "fhe computer \Nill print the message in line 410, but 

will not print the messages in lines 420 and 430. 
(f) 430; 410; 420. 'l'hc computer v.1 ill prin t the 1nessage i11 line 430, but 

will no! print the n1essages in lines 410 and 420. 

3. In general. the IF-THEN statement has the follovving form: 

IF condition THE1 slaten1enl 

The statement cou ld be aln1osl any BASIC statement. The condition is 
usually a comparison bet\-veen a variable and a number. betvveen two 
variables, or betv.1cen t\'\IO BASIC expressions. I fere is a handy table shovv
ing both BASIC sy1nbols and n1ath symbols for these comparisons: 

BASIC Syn1bol Comparison Math Symbol 

is equal to -
< is less than < 

> is greater than > 

<= is less than or equal to < -
>= is greater than or equal to > 

<> is not equal lo -4= 

' 
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\!\Trite each of the following conditions in proper BASIC. 
(a) KOLOR is less than o. ________ _ 
(b) GUESS is not equal to SECRET. ________ _ 
(c) Tis greater tha11 255. _________ _ 

(d) OVER+ I-I is less than or equal to 63. ---------

(a) KOLOR< O 
(b) GUESS< > SECRET 
(c) T> 255 
(d) OVER + H <= 63 

4. Game tin1e! Here is our first computer game, a simple nu1nber-guessi11g 
game. 

100 REM ** lST NUMBER GAME 

200 REM ** TELL HOW TO PLAY 
210 CLS 
220 PRINT "I WILL THINK OF' A NUMBER . " 
230 PRINT "MY NUMBER IS l OR 2 . " 

300 REM ** X IS SECRET NUMBER 
310 X = RND(2 ) 
320 PRINT: PRINT "GUESS MY NUMBER ." 

400 REM ** G IS PLAYER ' S GUESS 
410 PRINT: INPUT "YOUR GUESS (1 OR 2 ) "; G 

500 REM ** TELL PLAYER IF' RIGHT OR WRONG 
510 IF' G=X THEN PRINT "THAT"S I T. YOU MUST HAVE ESP !" 
520 IF' G<>X THEN PRINT "HA! THAT Is NOT IT . II 

600 REM ** PLAY AGAIN 
6 10 PRINT "LET'S PLAY AGAIN . " 
620 GOTO 310 

Enter the gan1e and play for a short while. Well, it's not the vvorld's most 
exciting computer game, but it 's a beginning. Better stuff to co1ne! 
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Just to make sure that you understand everything you know about lST 
NUMBER GAME, dash off answers to these questions: 
(a) In line 310, the computer "thinks" of a secret number called X. What 

are the possible values of X? ______________ _ 
(b) VVhat variable holds the player's guess? _________ _ 
(c) Whicl1 lines compare the guess with the secret number? ___ _ 
(d) What is the condition in line 510? ___________ _ 
(e) Suppose this condition is true. What happens? _______ _ 

(f) Suppose the condition is false. What happens? _______ _ 

(g) What is the condition in li ne 520? ___________ _ 
(h) Suppose this condition is true. VVhat happens'? _ ______ _ 

(i) Suppose the condition is false. What happe11s? _______ _ 

(a) 1 or 2. 
(b) G (used i11 lines 410. 510. and 520). 
(c) Lines 510 and 520. 
(d) G= X. (G is equal to X.) 
(e) The co1nputer prints THAT'S IT! YOU MUST HAVE ESP! 
(f) Nothing. The con1puter moves on to line 520. 
(g) G<> X. (G is not equal to X.) 
(h) The computer prints HA! THAT'S NOT IT. 
(i) Nothing. The con1puter moves on to line 610. 
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5. A condition can also be a relationship between two strings or two 
string variables, as shown in lines 510 and 520 of the follo\<Ving program. In 
this game. the computer "flips" a coin. You guess H (Heads) or T (Tails). 

100 REM ** COIN FLIP GAME 

200 REM ** TELL HOW TO PLAY 
210 CLS 
220 PRINT "I WILL F'LIP A COIN. GUESS" 
230 PRINT "H F'OR HEADS ORT FOR TAILS." 

300 REM ** COMPUTER "FLIPS" COIN. CS 
310 C = RND (2 ) 
320 IF C= 1 THEN C$ - 11 H11 

330 IF C=2 THEN C$ = "T" 
340 PRINT: PRINT "OK, I FLIPPED IT." 

400 REM ** GET A GUESS. GS 
410 PRINT: INPUT "YOUR GUESS (HORT)"; GS 

500 REM ** TELL IF RIGHT OR WRONG 
510 IF G$=C$ THEN PRINT "THAT'S IT . YOU MUST HAVE ESP!" 
520 IF' G$<>C$ THEN PRINT "HA! THAT Is NOT IT. II 

600 REM ** PLAY AGAIN 
610 PRINT "LET'S PLAY AGAIN." 
620 GOTO 310 

Enter the program and play the game. The co1nputer simulates (imitates) 
flipping a "fair" coin . It vvill g ive heads (HJ or tails (T) vvith about equal 
probability, just as in flipping a real coin. 

,, ,, 
H 

• 

• 
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Now answer these questions about the COIN FLIP GAME: 
(a) In line 310, what are the possible values of C? - - -----
(b) Suppose C is 1. \IVhat will be the value of the string variable C$'? _ 
(c) Suppose C is 2. What vvill be Lhe value of C$? _ _ _____ _ 
(d ) What string variable is used to hold the player's guess'? ___ _ 

Lines 510 and 520 co111pare the player's guess w ith the computer's 
"coin." 
(e) What is the conditio11 in line 510? _________ _ 
(f) What is the condition in line 520? _________ _ 
(g) Got it? ________ _ 

(a) 1 or 2 . 
(b) "H" This happens in li ne 320 because C= 1 is true. 
(c) "T" Tl1is happens in li11e 3~~0 because C=2 is true. 
(d) G$ (lines 410, 510, and 520). 
(e) G$ = C$ or G$ is equal to C$. 
(f) G$<>C$ or G$ is not equa l to C$. 
(g) We hope you said yes. If 11ot, compare this program with the one in 

fran1e 4 . These are quite sin1ilar. Differences include the use of (in this 
program) string variables to 11old the computer's secret flip and the 
player's guess . I11 lines 320 and 330, vve use both a i1umeric variable 
(C) and a string variable (C$). 

6. When you p lay the COIN FLIP GAME, you vvill probably \>vin about 
half the time and lose l1alf the time. Play it 10 or 20 or 100 tin1es and keep 
track. What? You p layed it 100 t imes and won 73 times? Well, maybe you 
do have ESP! 

Have some fun vvith a frie11d . Make these changes to the COIN FLIP 
PROGRAM. 

100 REM ** UNFAIR COIN FLIP GAME 

300 REM ** FLIP AN UNFAIR COIN 
310 C = RND(3) 
320 IF C<=2 THEN C$ = "H" 
330 I F C = 3 THEN C$ = "T" 

J\fow the comp uter \<Vill "flip" heads (H) about t\<Vice as ofte11 as tails (T) . 
Have your friend keep track of wins and losses. Maybe she or he vvill 
d iscover that the corr1puter is fli1)p ing an unfair coin . 

, 
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Here arc three more unfair variations: 

310 C = RND( 3) 
320 IF' C=l THEN cs - II H'' 

330 IF' C>l THEN C$ - 11 T fl 

310 C = RND ( 4 ) 
320 IF' C= l THEN C$ -- 11 H fl 

330 IF' C>l THEN C$ - I I T'' 

310 C = RND( 5) 
320 IF' C<=3 THEN C$ = I I H 11 

330 IF' C>3 THEN C$ = II T'' 

7. Next, a game of GUESS MY TONE. The computer computes a random 
tone number, 1 to 255, then plays the tone. You guess tho tone number. The 
computer then gives you a hint to help you guess again. A run might go like 
this. 

I'LL PLAY A TONE. YOU GUESS 
MY TONE NUMBER. l TO 255 . J'i --- Computer sounds 

these tones. 
MY LOWEST TONE IS l 
MY HIGHEST TONE IS 255 

GUESS THIS TONE ~ 

YOUR GUESS? 100 
TRY LOWER TONE - ---

YOUR GUESS? 20 .....--------:: 
TRY HIGHER TONE 

Computer sounds 
mystery tone before 

each guess. 

YOUR GUESS? 73 
THAT'S IT. YOU GUESSED MY~ONE . .J'l Only three guesses? 

How unlikely! 

After a short t ime delay. the game begins again \•Villi a new tone. 
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Here is the GUESS MY TONE Program. Enter it and play. 

100 REM ** GUESS MY TONE 

200 REM ** TELL HOW TO PLAY 
210 CLS 
220 PRINT "I'LL PLAY A TONE. YOU GUESS" 
230 PRINT "MY TONE NUMBER, 1 TO 255. " 
240 PRINT 
250 PRINT "MY LOWEST TONE IS l . " 
260 PRINT "MY HIGHEST TONE IS 255 . " 

300 REM ** COMPUTE AND PLAY RANDOM TONE 
310 T = RND(255 ) 
320 PRINT 
330 PRINT "GUESS THIS TONE" 

400 REM** SOUND TONE & GET GUESS 
410 PRINT · SOUND T, 20 
420 INPUT "YOUR GUESS": G 

500 REM ** IF NOT CORRECT, GIVE HINT. 
510 IF G<T THEN PRINT "TRY HIGHER TONE": GOTO 410 
520 IF G>T THEN PRINT "TRY LOWER TONE" : GOTO 410 

600 REM ** WINNER! 
610 PRINT "THAT'S IT ! YOU GUESSED MY TONE." 
620 SOUND T, 100 

700 REM ** GO PLAY AGAIN 
710 GOTO 210 

Lines 510 and 520 sl1ow ar1other useful feature of the IF statement. 

510 IF G< X THEN PRINT "TRY HIGHER TONE": GOTO 410 

All of this is done if the condition is true. 
None of this is done if the condition is false. 

\!\Then the condition is true, the computer simply moves on to line 520 
without doi11g the PRINT or GOTO statements. 

111 line 510, the condition is: G< X. 
(a) Suppose G is 100 and T is 73. ls the condition true or fa lse? _ _ _ 
(b) Suppose G is 20 and T is 73. ls the condition true or false? __ _ 
(c) Suppose G is 73 and T is 73. Is the condition true or fa lse? __ _ 
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(a) False. The computer does not do the statements to the right of THEN. 
It goes on to line 520. 

(b) True. The con1puter vvill pri11t TRY A HIGHER TONE and then it will 
GOTO line 410. 

(c) False. The con1puter does not do the statements to the right of THEN. 
It goes on to line 520. 

8. Suppose G is 100 a11d Tis 73. The11 G< T is false and the computer goes 
on to line 520. 

520 IF' G>T THEN PRINT "TRY LOWER TONE": GOTO 410 

What does the co1nputer do in line 520'? _________ __ _ 

Since G is 100 and Tis 73, tl1e condition in line 520 is true. The computer 
prints TRY A LOWER TONE and goes to line 410. 

9. Eventually, tl1e player will guess the tone number. Then, in line 510, 
G< T is false and, in line 520, G> T is also false. The computer finally 
arrives at line 610. Here is a diagran1 of the entire process of arriving at line 
610. (Since the computer ignores REMs, so do we.) 

510 IF' G<T TRUE 

F 
A 
L 
s 
E 

520 IF' G>T TRUE 

F 
A 
L 
s 
E 

THEN PRINT "TRY HIGHER TONE": GOTO 410 

THEN PRINT "TRY LOWER TONE": GOTO 410 

610 PRINT "THAT ' S IT' YOU GUESSED MY TONE . " 

What happens? ___________ _____ ____ _ 

----------

The co1nputer prints THAT'S IT! YOU GUESSED MY TONE and moves 
on to line 620 . 
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There arc three possible paths through the program. beginning al line 
410. In frame 7. color them red, blue. and green. 

Red path: 410 to 420 to 510 lo 410. and so on. 
Blue path: 410 to 420 to 510 to 520, lo 410, and so on. 
Green path: 410 to 420 to 510 to 520 lo 610 to 620 to 710 to 410, 

and so on. 

10. Your turn. Try these variations of GUESS tvlY TO 'E or \vrile your 
O\Vn variations. 

VARIATION 1. ti/lake these changes and additions: 

110 H$ - "TRY A HIGHER TONE." 
120 L$ - "TRY A LOWER TONE." 
130 W$ - "THAT'S IT! YOU GUESSED MY TONE NUMBER. " 

510 IF' G<T THEN PRINT H$: GOTO 410 
520 IF'. G>T THEN PRINT L$: GOTO 410 

610 PRINT WS 

NO\·v it is much easier for you to change \vhat the con1 puter says. Simply 
put your strings in lines 110, 120, and 130. You can 1nake the computer 
sound friendly, grun1py. aloof. or whatever suits your fancy. 

VARIATION 2. You can use this with \!ARIA'flON 1 or \vithout it. 

140 LT = 89 
150 HT = 176 

230 PRINT "MY TONE NUMBER," LT "TO" HT 
250 PRINT "MY LOWEST TONE IS" LT 
260 PRINT "MY HIGHEST TONE IS" HT 

310 T = RND(HT - LT + 1) + (LT - 1) 

f t I I . 

Boggled by line 310? We vvill try to d isonboggle you so you can proceed 

un bef ud d I eel. ""' ,...,~-.....-...,.-..........,,._.._ 
Sounds like something 

that talking gauntlet 
might say. 

• 
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(a) Since LT= 89 and I-IT = 176, what is HT - LT + 1? ____ _ 
(b) What are the possible values of RND(HT - LT + 1 )? _____ _ 
(c) ·In line 310, what are the possible values of T? ___ ____ _ 

(a) 176 - 89 + 1 = 88. 
(b) 1 to 88, inclusive. 
(c) 89 to 176. inclusive. I-Iuh? I-Iovv did we get that? Like this: 

Suppose RND(HT - LT + 1) is 1. 

T = 1 + (LT - 1) = 1 + (89 - 1) = 89 

Suppose RND(HT - LT + 1) is 88. 

T = 88 + (LT - 1) = 88 + (89 - 1) = 176 

Of course! (We hope "''e heard you exclain1.) 

11. Tired of guessing games? Try THE COMPUTER AS MAD ARTIST. 

100 REM ** THE COMPUTER AS MAD ARTIST 
110 CLS 0 

200 REM ** HORIZONTAL OR VERTICAL STRIPE 
210 HV = RND (2 ) 
220 IF HV = 1 THEN GOSUB 510 
230 IF HV = 2 THEN GOSUB 710 
240 GOTO 210 

500 REM ** SUBROUTINE : HORIZONTAL STRIPE 
510 L = RND (32 ) - 1 
520 R = RND (32 ) + L 
530 DOWN = RND (32 ) - 1 
540 KOLOR = RND (B) 
550 FOR OVER = L TO R 
560 SET (OVER. DOWN. KOLOR ) 
570 NEXT OVER 
580 RETURN RETURN. 

Hrnmm ... something missing? Of course. vve forgot to write the sub
routine lo paint a vertical stripe. An excellent opporttu1ity for you! 

• 

700 REM ** SUBROUTINE : VERTICAL STRIPE 
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We did it like this: 

710 T = RND(l6) - 1 
720 B = RND( l6) + T 
730 OVER = RND(64) - 1 
740 KOLOR = RND(8) 
750 FOR DOWN = T TO B 
760 SET(OVER, DOWN. KOLOR ) 
770 NEXT DOWN 
780 RETURN 

Experiment! tvlodify this program to get different patterns. For example, 
try 

RND ( RND ( 64 ) ) - 1 
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12. We hope the artistic interlude i11 the preceding frame has rested your 
mind so you won't object to another guessing garne. This tirne, the compu
ter "thinks" of a number. You guess, tl1en listen. The computer plays a tone. 
High tone means you are far away. Low tone means you are close . The 
lower the tone, the closer you are to the computer's secret number. 

100 REM ** LISTEN, AND GUESS MY NUMBER 
110 LO - l 
120 HI = 255 

200 REM ** TELL HOW TO PLAY 
210 CLS 
220 PRINT "I'LL THINK OF' A NUMBER" 
230 PRINT ''F'ROM" LO "TO" HI 
240 PRINT 
250 PRINT "GUESS MY NUMBER , THEN LISTEN." 
260 PRINT "HIGH TONE MEANS F'AR AWAY . " 
270 PRINT "LOW TONE MEANS YOU ARE CLOSE." 

300 REM ** COMPUTER 'THINKS' OF' NUMBER 
310 N = RND (HI - LO + l ) + (LO - l) Boggled? See frame 10. 

400 REM ** GET A GUESS 
410 PRINT 
420 INPUT "YOUR GUESS": G 

700 REM ** NO WIN. SOUND HINT. 
710 IF' D> 255 THEN SOUND 255, 30: GOTO 410. 
720 SOUND D, 30: GOTO 410 

800 REM ** WINNER ! 
810 PRINT "CONGRATULATIONS ! YOU GOT IT . " 

910 REM ** TIME DELAY, THEN PLAY AGAIN 
920 z = 1000 
930 F'OR K=l TO Z: NEXT Z 
940 GOTO 210 

In line 510, we used the ABS function .* ABS rneans "AB Solute value." In 
this program, vve use ABS to compute the "distance" from the guess (G) to 
the computer's number (N). Here are sorne examples: 

*For n1ore information about ABS, Sell Chapter 1:i. 

• 



• 
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N 

73 
30 
10 

1 

37 

G 

30 
73 

1 
100 

37 

N-G AOS(N-G} 

43 
-43 

99 
- 99 

0 

4 3 
43 
99 
99 

0 

• 

\l\linnor! 

(a) Suppose N is 85 and G is 33. \1Vhat is Al3S(N-G)? ______ _ 

(b) Suppose is 33 and G is 85. \Vhat is ABS(l\-C)? _ _____ _ 

------ ----
(a) 52: (b) 52 

13. In the game LISTEN. 1\ 1'\D GUESS ~IY i\:UtvIBER (frame 12). ho\\' 
\Nould you change the range of nun1bers to guess to: 
(a) 1 lo 100'? 

(b) 1· lo 1000? 

(c) - 100 (Brrr! ) to 212'? 

Easy! Change lines 110 and 120, as follo~vs: 

(a) 110 LO - 1 
120 HI - 100 

(b) 110 LO - 1 -
120 HI - 1000 

(c) 110 LO - - 100 
120 HI - 212 

• 
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14. The MAD ARTIST MEANDERS. The Nlad Artist tneanders right. left. 
up. or do\vn in the universe of the screen. -

100 REM ** THE MAD ARTIST MEANDERS 
110 CLS 0 

200 REM ** THE MAD ARTIST APPEARS 
210 OVER = 31 
220 DOWN = 15 
230 KOLOR = RND(8 ) 
240 SET (OVER ) . DOWN. KOLOR ) 

300 REM ** WHITHER SHALL SHE/HE MEANDER? 
310 WHERENEXT = RND ( 4) 

400 
410 
420 
430 
440 

REM ** THE MAD ARTIST MEANDERS 
IF' WHERENEXT - 1 THEN OVER -
IF' WHERENEXT - 2 THEN OVER -
IF' WHERENEXT - 3 THEN DOWN -
IF' \'IHERENEXT - 4 THEN DOWN -

500 REM ** THE MAD ARTIST PAINTS 
510 KOLOR = RND (8 ) 
520 SET(OVER ) . DOWN. KOLOR ) 

600 REM ** KEEP MEANDERING 
610 GOTO 310 

OVER I 

OVER 
DOWN + 
DOWN 

1 To save time, 
1 you might use 

1 WH instead of 
WHERENEXT. 

1 

The Mad Artist first appears near the center of a black screen, then 
meanders up, do\vn, left. or right- painting as she or he goes. In line 310. 
'vVliERENEXT \Viii be 1. 2. 3. or 4. 
(a) If v\IHERE EX1' is 1, '"hich direction does Nlad Artist go? __ _ 
(b) If \\/HERE JEXT is 2. \\•hich direction docs Nlad Artist go? ___ _ 
(c) If VVHERENEXT is 3. \Vhich direction does tvtad Artist go? ___ _ 
(d) If VVHERENEXT is 4. \vhich direclion docs Mad Artist go·? __ _ 

----------
(a) right (line 410); (b) left (lino 420); (c) dov.rn (line 430); (d) up (line 440) 

15. Eventually. Mad Artist \Nill 1neander off the edge of the screen and 
vou \Nill see this: ?FC ERl{QR IN 520. 

'fhis happens if the ,·aluc of OVER becon1es less than 0 or more than 63. IL 
also happens if D0\\11 becomes less than o or more than 31. 

Add lines. beginning at line 450. to prevent the above from happening. 
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100 REM ** THE MAD ARTIST MEANDERS 
110 CLS 0 

200 REM ** THE MAD ARTIST APPEARS 
210 OVER = 31 
220 DOWN = 15 
230 KOLOR = RND (8 ) 
240 SET (OVER , DOWN , KOLOR ) 

300 REM** WHITHER SHALL SHE/HE MEANDER? 
310 WHERENEXT = RND (4 ) 

400 
410 
420 
430 
440 

REM ** THE MAD ART IST MEANDERS 
IF' WHERENEXT - 1 THEN OVER - OVER + 
IF' WHERENEXT - 2 THEN OVER - OVER 
IF' WHERENEXT - 3 THEN DOWi~ - DOWN + 
IF' WHERENEXT - 4 THEN DOWN - DOWN 

1 
1 
1 
1 

450 -~~~~~~~~~~~~~~~~~~~~~~ 
460 -~~~~~~~~~~~~~~~~~~~~~~ 
470 -~~~~~~~~~~~~~~~~~~~~~~ 
480 -~~~~~~~~~~~~~~~~~~~~~~ 

500 REM ** THE MAD ARTIST PAI NTS 
510 KOLOR = RND(8 ) 
520 SET (OVER , DOWN , KOLOR ) 

600 REM ** KEEP MEANDERING 
610 GOTO 310 

----------
Here's one "'ray: Yours n1ay be different. 

450 IF' OVER< O THEN OVER - 0 
460 IF' OVER> 63 THEN OVER - 63 
470 IF' DOWN< O THEN DOWN - 0 
480 IF' DOWN> 31 THEN DOWN - 31 
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16. Ren1ember MANDALA, EVER CH1\NGING? (See Chapter 8, Frame 
13.) Here it is again, with soruething added. 

100 REM ** MANDALA. EVER CHANGING 
110 CLS 0 

200 REM ** HORIZONTAL & VERTICAL OFFSET 
210 H = RND (RND (32)) - l 
220 V = RND (RND(l6)) - 1 

300 REM ** RANDOM COLOR 
310 KO LOR = RND ( 8 ) 

400 REM ** TURN ON 4 BLIPS 
410 SET(31 - H , 15 - v' KOLOR ) 
420 SET(31 - H. 16 + v. KOLOR ) 
430 SET(32 + H. 15 - V, KOLOR ) 
440 SET(32 + H, 16 + v . KOLOR ) 

500 REM ** TIME DELAY 
510 z = 10 
520 F'OR K=l TO Z: NEXT K 

600 REM ** IF S KEY NOT PRESSED. GOTO 210 
610 IF INKEY$ <> "S" THEN GOTO 210 Son1ething new. 

700 REM ** THIS HAPPENS IF 'S' IS PRESSED 
710 GOTO 710 

RUN it. The mandala grows aJ1d changes on the screen. If you see one you 
like, press the []] key. The n1andala on the screen stops changing. Gaze 
upon it for as lo11g as you wish, then press BREAK to stop the program. 

RUN the program several tin1es. Each tin1e, press the @] key whe11 
you see a pattern that you I ike. \IV hen you tire of n1editating on your 
selected patter11s, press BREAK. 

17. The IN KEY$ function scans the keyboard. If you press a key, then the 
value of INKEY$ is a one character string-the key yo u pressed. 

If you press the I A I 
If you press the I Z I 
If you press the []] 

key, the value of INKEY$ is "A" 

key, the value of 1NKEY$ is ''Z" 

key, the va I ue of IN KEY$ is "S" 

Look at line 610 in the rnandala program. 

610 IF INKEY$ < > "S" THEN GOTO 210 
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This tells the Color Computer: 

- If the value of 1NKEY$ is not equal to "S", then GOTO 210. So, if 
no key is pressed. or a key other than tl1e S key. the computer \-viii 
go to line 210 and continue building a mandala. 

- However, if someone presses the S key, then the condition 
lNKEY$<>"S" is false. The con1puter docs not GOTO 210. In
stead. it goes on lo line 710, vvhich says GOTO 7·10. So it goes to 
710. \·vhich says GOTO 710 ... of course. this goes on and on and 
on. until you press BREAK. 

(a) Rcv11rite line 610 so that pressing the Z keys stops the computer. 

(b) This one is tricky! Rcvvrite li11e 610 so that pressing the space bar stops 
the computer. 

----------
(a) 610 IF' INKEY$<>"Z" THEN GOTO 210 
(b) 610 IF' INKEY$<>" II 

I 
THEN GOTO 210 

Put a space here 
bet\·veen quotation marks. 

The following will not work for (b). 

610 IF' INKEY$<> 11 SPACE" THEN 210 

The value of INKEY$ can be one. and on ly one. character. 

18. Experiment. Try this short program. \vhich uses INKEY$: 

100 REM ** EXPERIMENT WITH IN KEY$ 
110 CLS 

200 REM ** TELL WHAT TO DO 
210 PRINT : PRINT "PRESS A KEY" 

300 REM ** TIME DELAY 
310 z = 1000 
320 F'OR K=l TO Z: NEXT K 

400 REM ** SCAN KEYBOARD, PRINT KEY 
410 PRINT "YOU PRESSED". INKEYS 

500 REM ** DO IT AGAIN 
510 GOTO 210 

About 
2 seconds. 

• 
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Here is .. vhat happened \'\'hen \;Ve ran the program: 

PRESS A KEY We didn't press a key. 
PRESS A KEY A VVe pressed the 1\ key. 
PRESS A KEY 
~ 

VVe didn'l press a key. 
PRESS A KEY 
PRESS A KEY 7 VVe pressed 7. Lt] PRESS A KEY % Quickly. SHIFT. . 

. . . and so on. Press a key! 
Spend so1ne time wilh this program. 

-If you don't press a key. the compuler prinls YOU PRESSED, 
fo llov.red by empty space. 

- If you press a key, the con1puter tells you \'\rhat key you pressed. 
\!Veil, as you \Vill find out, so1ne keys are "invisible." 

Try this: Quickly press t\VO or three keys. The computer \vill see only the 
lasl key you pressed, jusl a tiny instant before it executed line 410. If you 
have trouble seeing this, increase the time delay in line 310. 

19. Here is a sneaky 'v\ray to use almost a11y key to interrupt the compuler. 

600 REM ** IF NO KEY IS PRESSED , GOTO 210 
610 IF INKEY$ = "" THEN GOTO 210 

t 
1\!othing in quotes, 
not even a space. 

Line 610 says: If the value of INKEY$ is "nothing," then go to line 210 . 
This happens if no key has been pressed. 

If someone presses a key, the va lue of lNKEY$ will be "something. " In 
lhis case, the condition INKEY$ ="" is false and. Lho co1nput.er goes to the 
line fol lovving line 610. 

No key pressed. ~ 

610 IF INKEYS ="" 

'-..... --..--/ ... 
THEN GOT0 210 

°""-.. Someone pressed a key. 

Remember, in line 610 there is nothing between quotation 
marks. Since we use quotation marks to enclose strings, 

you can think of " " as the empty string. 
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Hovv do these strings differ? 

•••• I 
String :!;1 

I •• •• I 
String # 2 

Your answer: _____________________ _ _ 

String #1 is the e1npty string vvitJ1 nothing bet"'reen quotation rnarks. 
String #2 is a string with son1ething bet\.veen quotation n1arks . This string 

consists of one space. 

20. In MANDALA, EVER CHANGING (frame 20) , replace blocks 600 and 
700, as follows: 

600 REM ** IF NO KEY PRESSED. GOTO 210 
610 IF INKEY$ = "" THEN GOTO 210 

700 REM ** WAIT FOR KEY , THEN GOTO 210 
710 IF INKEY$ = "" THEN GOTO 710 
720 GOTO 210 

By novv, you should kno\.v . . . EXPERIMENT, TRY IT! RUN the program. 
Press almost any key to stop the actio11. Then, press almost any key and it 
continues from V\1here you stopped it. 

-RUN the program. 
- Press any key to stop . 
-Press any key to continue. 

Exceptions are the BREAK key, which stops the program for good . and 
the SHIFT key. By itself, the SHIFT key does nothing. Ho\.vever, if you hold 
the SHIFT key down a11d press aln1ost any other key, the pa ttern will stop 
or, if stopped, continue. 

Li11e 710 tells the co1nputer to keep scanning t·he keyboard until someone 
presses a key. If so1neone presses a key, the con1puter goes on to line 720. 

Wl1at 11appens next? ___________________ _ 

The computer goes to line 210 and continues putting ne"'' bli ps of color on 
the screen, until someone presses a key. 
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21. Here is so1ne shorthand to save wear and tear on your fingers: 

Ins lead of: THEN GOTO 210 
You can '''rite: THEN 210 

For example. line 610 can be •vritten: 

610 I F' INKEY$ = 1111 THEN 210 

You rclvvrile line 710. 

710 IF' INKEY$ = 1111 THEN 710 

22. tvlorc shorthand, thanks to an especially useful statement ca ll ed IF ... 
THEN ... ELSE ... 

l11stead of: 

710 IF' INKEY$ - "" THEN GOTO 710 
720 GOTO 210 

You can \\'rite: 

710 IF' INKEY$ - "" THEN GOTO 710 ELSE GOTO 210 

t t 1 
IF TIIEN ELSE 

This tells the con1puter: 

- If no key has been pressed. then go lo line 710. 
-Else (if a key has been pressed), go to line 210 . 

One more lirne? OK 

710 IF' I INKEY$ - "" I I THEN GOTO 710 I I ELSE GOTO 210 I 
I I 

Do this if the Do this if tho 
condition is TRUE. co11dition is FALSE. 

Instead of THEN GOTO 710. you can \\'rite THEN 710. 
Instead of ELSE GOTO 210, you can \vrite ELSE 210. 
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• 

Rewrite line 710 using the above shorthand plus the shorthand you 
learned in frame 21. 

710 IF' INKEY$ = '"' THEN 710 ELSE 210 

23. Game time again. Try our REACTION TIME GAME. 

100 REM ** REACTION TIME PROGRAM 

200 REM ** TELL HOW TO PLAY 
210 CLS 
220 PRINT "HOW F'AST ARE YOU? WHEN I START" 
230 PRINT "COUNTING. PRESS THE SPACE BAR" 
240 PRINT "AS F'AST AS YOU CAN TO STOP ME." 
250 PRINT 
260 PRINT "PRESS ANY KEY AND I'LL BEGIN . " 
270 IF' INKEY = 1111 THEN 270 

300 REM ** CLEAR SCREEN . RANDOM DELAY 
310 CLS 
320 Z = RND(2000 ) 
330 F'OR K= l TO Z: NEXT K 

400 REM ** START COUNTING. SPACE STOPS IT. 
410 x = 1 
420 PRINT ~'240, X 
430 IF' INKEY$<> II II THEN x = x + 1: GOTO 420 

500 REM ** TELL HOW TO PLAY AGAIN 
510 PRINT (<10. "TO PLAY AGAIN. PRESS ANY KEY." 
520 IF' INKEY$ = '"' THEN 520 ELSE 210 -----

You might want to change this to 310. 

Play several tin1es. An average of 10 is fairly fas t. Congratu lations! If your 
average is more than 20, well ... maybe you are thinking about somethi11g 
else. 

'vVe played the gan1e several times and discovered a \Nay to cheat. We can 
stop the computer \Vi th a count of 1 everyti1ne! 'v\fe can do this. not because 
\'\le are that fast, but because there is a fla\\' in the program. 

Beat the computer! Figure out ho\v to stop the computer at 1 everytime, 
just by pressing the space bar. 

IMPORTANT NOTICE! This computer error is not the fault of the compu
ter. Rather, as are almost all co1nputer errors, it is the fault of the prog
ramn1er! 
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Are you a tiny bit boggled at line 430? It goes like this: 

430 IF' INKEY$<> II II THEN x = x + 1 : GOTO 420 

If the value of INKEY$ 
is no1 a space 

THEN add 1 to 
the value of X 

\ 
and GOT O 420. 

So, if you press the space bar. the condition INKEY$<>" " is fa lse and 
the computer goes on to line 510. 
(a) I-low would you change line 430 so pressing the S key stops the 

counti11g? 

(b) How \·vould you change line 430 so that pressing altnost any key stops 
the counting? 

(a) 430 IF' INKEY$<> "S" THEN X = X + 1: GOTO 420 
(b) 430 IF' INKEY$ = 11

" THEN X = X + 1: GOTO 420 

24. Have you figured out hovv to beat the REACTION TIME program? 
Here's ho\1\1, VVhen the computer prints PRESS THE SPACE BAR AND I'LL 
BEGIN. you press the space bar l1'\lice. Or, press any key, then press the 
space bar imn1ediately , before t11e computer starts counting near tl1e mid
dle of tl1e screen. 

Fix it like this-add the follovving line to the program. 

340 X$ = INKEY$ 

This vvi ll clear out the va lue or INKEY$ just before the computer begins 
counti11g in lines 410 through 430. Line 340 vvill be done so fast that it is 
unlike ly that you can press th e s pace bar \·vh ile the compu ter is going fron1 
line 340 to line 410. 

• 
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No\.v, get \.varmed up for the Self-Test by scribbling on the screen. 

100 REM ** SCRIBBLE ON THE SCREEN 
110 CLS 0 
120 OVER = 31 
130 DOWN = 15 

200 REM ** TURN ON A BLIP 
210 KOLOR = RND(8) 
220 SET (OVER. DOWN, KOLOR ) 

300 REM ** WAIT F'OR SOMEONE TO PRESS A KEY 
310 PRINT (a 480. "PRESS R. L. D. OR U": 
320 K$ = INKEY$: IF' K$ ='"' THEN 310 

400 REM * * IF' KEY WAS R OR L. CHANGE OVER 
410 IF' K$= 11 R11 THEN OVER=OVER ~ 1 
420 IF' KS= "L" THEN OVER =OVER-1 

500 REM *" IF' KEY WAS D OR U. CHANGE DOWN 
510 IF K$= 11D" THEN DOWN=DOWN+l 
520 IF' K$= 11 U" THEN DOWN=DOWN-1 

600 REM ** GO SCRIBBLE 
610 GOTO 210 

vVhen you RUN this program. a single tiny light \\' ill co1ne on near the 
center of the screen. Press the 'R' key a fe\\' times. The computer mo\•es the 
light to the right. and paints a line along the \vay. 

Then press 'D' a fe\v times. The line prints dO\IVJl\.vard. OK, try 'L' for left 
and 'U' for up. Got it'? Good ... scribb le a\lvay. 

• 

Press~ 

Press~-.._ 
-W--.1 

Press~ 

·------ ..... _________ _ ·---------········ --~---..... ~---··---·--
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Be\•vare! If you go too fur right or too far left, or loo far up or Loo far dovvn. 
you \.viii got an ?FC ERROR IN LINE 220. \/Vo \·viii fix thal someday. 
son1etimc. Or. better yet. you can fix it! 

Self-Test 

IF your n1ind is fuzzy fro1n cogitating on this chapter, THEN take a 
break-sing, dance. play conga drun1s. listen lo n1usic, vvcitch Sesa1ne 
Street-ELSE plunge on into this Self-Test. 

1. In each IF statement. underline the cond ition. 

2. 

(a) If OVER < 0 THEN OVER=OVER+l 

(b) IF' T > 255 THEN 310 
(c) IF' N < =O THEN PRINT "MUST BE POSITIVE": GOTO 220 

(cl) IF' DOWN+l > 31 THEN 430 
(e) IF' INKEY$ = "" THEN 710 ELSE 210 
In doing the next t\VO, guess! 
(f) IF' X < :.o OR X ,., 99 THEN PRINT "MUST BE 2 DIGITS": 

GOTO 310 

(g) IF' X > = 10 AND X < = 99 THEN 410 

Complete each sentence vvit h true or false. 
(a) If Xis 73 and G is 50. then G< X is --- - ------· 
(b) If X is 73 and G is 80. then G<X is _________ _ 
(c) If Xis 73 and G is 80. then G=X is---------
(d) If X is 73 and G is 80. then G>X is---------
(e) If you have pressed the space bar. then INKEYS<>" ,. IS_ 

(f) If you have pressed the space bar, then 1NKEY$= '"' is ___ _ 

(g) If GS is '·H" and CS is ·'T". then G$<>C$ is ______ _ 

3. For each verbal statement. \\'rite a corresponding BASIC IF statement. 
(a) If Tis greater than 255. print TONE NUtvlBER TOO BIG and go to 

li no 310. 

(b) If Dis equal to 1. prinl seven stars ( * ), 

(c) If K$ is not equal to ··s ... then go to line 410. 

(cl) lf V\1$ is equa l to "ZZZ" then go lo line 720: other\vise go lo line 
530. 
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4. Here is a guessing game called STARS. The progratn is not com
plete-blocks 200. 800 and 900 remain to be done . 

• 

100 REM ** STARS - A GUESSING GAME 

200 REM ** TELL HOW TO PLAY - --Yours! 

300 REM ** COMPUTER 'THINKS' OF NUMBER. X 
310 X = RND(lOO) 

400 REM ** GET GUESS. G 
410 PRINT : INPUT "YOUR GUESS": G 

500 REM ** D IS DISTANCE FROM X 
510 D = ABS(X-G ) 

600 REM ** CHECK FOR A WIN 
610 IF D=O THEN 810 

700 REM ** NO WIN PRINT HINT. 
710 IF D>= 64 THEN PRINT "*": GOTO 410 
720 
730 
740 
750 
760 
770 

800 

900 

IF' D>- 32 THEN PRINT "* "" ": GOTO 410 
IF' D>= 16 THEN PRINT " "'*"' " : GOTO 410 
IF' D>'"' 8 THEN PRINT " **** ": GOTO 410 
IF' D>= 4 THEN PRINT "****"'": GOTO 410 
IF D>= 2 THEN PRINT "* *"'*** ": GOTO 410 
PRINT "***"'*** ": GOTO 410 

REM ** WINNER ! 
__-- Yours le) do! 

REM ** PLAY AGAIN? .----

You '''rite blocks 200. 800. and 900. 

• 

5. Modify the program for STARS-A GUESSING GAME (question 4) by 
changing block 700 as f ollo\vs: 
(a) If Dis more than 31, print 32 stars across the screen and GOTO 

410. 
(b) lf D is luss titan or equal lo 31. print D stars across the screen and 

GO"rO 410 . 
Of course. you 'viii also ha ve to change block 200 \vhich tells hO\t\' lo 
play. 
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6. Comp lete th e follovving program to p lay randorn music selected from 
the seven tone nu1nbers 89. 108, 125. 133. 147, 159. and 170. These 
are the nurnbers for Middle C. 0. E, F. G. A. and B. 

100 REM ** RANDOM MUSIC 
110 CLS 

200 REM ** SELECT RANDOM TONE NUMBER 
210 R = RND ( 7) 
220 IF' R= l THEN T - 89 
230 IF' R=2 THEN T - 108 
240 IF' R=3 THEN T - 125 
250 IF' R=4 THEN T - 133 

400 REM ~* SELECT DURATION 
410 D = l 

500 REM ** PLAY A TONE 
510 SOUND T. D 

600 REM ** DO IT AGAIN 

Please complete 
block 200. 

7. Suppose you especially like the notes C (T= 89) and F (T = 133). 
Re,·vrite block 200 so th at th e computer is n1ore likely to play a C 
(T=89) or an F (T= 133) th an play a D (T= 108). E (T = 125), G (T = 147). 
A (T= 159) . or B (T=l 70). I lint: Select at randon1 from C, C, 0, E. F, F , 
G. A. B. 

8 . In question 6. re,vrite block 400 so the duration (D) is rantlorn. 
(a) tvlake 0 equal to 1, 2. 3. or 4. al randorn. 
(b) Make 0 equal to 1, 2, or 4. at random. Musicians: you can think of 

this as quarter lone. half tone . full tone . 

9 . Modify th e progran1 for STARS- A GUESSING GAME (qucstio11s 4 
and 5) by rewriting block 700. as follo\vs: 
(a) lf 0 is niore than 3·1. print 32 graphics characters across the 

screen and GOTO 410. 
• (b) If D is less than or equal to 31. print 0 graph ics characters across 

the screen a11d GOTO 410. 
You pick the graphics character. You might want a solid character in 
son1e co lor. 'fhen th e le ngth of the lino in that color is re lated to the 
distance of the guess from th e computer 's secret nun1ber. 
Also re\vrile block 200. \vhich tells ho'"' to play . 

' 
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10. !11 SCRIBBLE ON THE SCREEN (fran1e 24) : 
(a) Add statements to prevent going off-screen. 
(b) Add state1nents to allow the user to change color (instead of 

randon1 color in li11e 210). Color selection by pressing keys 0 
through 8. Aha! Key 0 (black) can be used to erase previous stuff. 
With this change, the computer pays attention to the keys: U, D, 
L,R, 0. 1, 2, 3, 4, 5, 6 , 7, 8 

(c) Hmmm ... vvouldn't it be nice to move to a different place on the 
screen '"'ithout changing anything on tl1e screen? Of course! Do 
it. You could use the 9 key for this . 

· (d) Ho'"' about moving diagonally as well as Up, Dovvn, Left, or 
Right? Do it. You n1igl1t '"'ant to use a "keypad," as fo1 lo\"7S: 

' t / 

G c:J 8 
• 0GG • 

LJ 0 [] 
/ ~ ' 

Answers to Self-Test 

The nurnbers in parentheses after each answer refer to the frames in the 
chapter where tl1e topic is discussed. 

1. (a) IF' OVER < 0 THEN OVER = OVER+l 

(b) IF' T > 255 THEN 310 

(c) IF' N < =O THEN PRINT "MUST BE POSITIVE": GOTO 220 

(d) IF DOWN+l > 31 THEN 430 

(e) IF INKEY$="" THEN 710 ELSE 210 

(f) If X < 10 OR X > 99 THEN PRINT "MUST BE 2 DIGITS": 

GOTO 310 

This condition is true vvhen, for example, Xis 9 or vvhen Xis 1 DO. 
These are not 2 digit nun1bers. 

(g) IF' X >= 10 AND X <= 99 THEN 410 

This is true vvhen Xis 10, or 11, or 12, or any number up to 99. 
For example, suppose X is 37. Then X> = 10 is true AND X 
< = 99 is true. So , the entire condition is true. 

(frames 1, 2, 3) 
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(a) true 
(b) false 
(c) false 
(d) true 
(e) raise 
( f) false 
(g) true 
(frames 1, 2, 16, 17, 19) 

(a) IF' T>255 THEN PRINT "TONE NUMBER TOO BIG": 
(b) IF' D=l THEN PRINT "*******" 
(c) IF' KS <> "S" THEN 410 (or THEN GOTO 410) 
( d) IF' W$ = "ZZZ" THEN 720 ELSE 530 
(fra1ncs 1-3 . 5) 

We did it this Vl'ay: 

200 
210 
220 
230 
240 
250 
260 
270 
280 
290 

800 
810 
820 
830 
840 
850 

REM ** TELL HOW TO PLAY 
CLS 
PRINT "WELCOME TO MY GALAXY. I'LL" 
PRINT "THINK OF' A NUMBER. l TO 100." 
PRINT "YOU GUESS MY NUMBER. IF' YOU" 
PRINT "MISS , I'LL PRINT SOME STARS." 
PRINT "THE CLOSER YOU ARE. THE MORE" 
PRINT "STARS YOU WILL SEE." 
PRINT "IF' YOU SEE 7 STARS (* ****** )," 
PRINT "YOU ARE VERY, VERY CLOSE!" 

REM ** WINNER! 
CLS 
F'OR K=l TO 100 

PRINT((1RND(510}. "*"· 
NEXT K 

BIG reward! 

PRINT ((1480, "YOU GOT IT, MY NUMBER WAS" X 

900 REM ** PLAY AGAIN? 
910 PRINT "TO PLAY AGAIN. PRESS ANY KEY." 
920 IF' INKEY $="" THEN 920 ELSE 210 

(fran1c 7) 

GOTO 310 
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5. ln block 200 lines 210 through 250 are the san1c as in our ansvver to 
question 4. 

200 REM ** TELL HOW TO PLAY 

260 
270 
280 
290 

700 
710 
720 
730 
740 
750 

PRINT "THE CLOSER YOU ARE, THE FEWER" 
PRINT "STARS YOU WILL SEE." 
PRINT "IF YOU SEE ONE STAR(*). YOU" 
PRINT "ARE VERY, VERY CLOSEI" 

REM ** NO WIN. PRINT HINT . 
IF D 31 THEN N=32 ELSE N=D 
FOR STAR = l TO N 

PRINT"*" : 
NEXT STAR 
GOTO 410 (no particular frame) 

6. This one was easy! 

7. 

260 IF R=5 THEN T= l47 
270 IF R=6 THEN T= l59 
280 IF R=7 THEN T= l70 (no particular fra1ne) 

Here are not 011e, not two, but three ways to do i t. 
1. 210 R = RND(9 ) 

220 IF R= l THEN T= 89 } Tvvo \•vays to get C. 
230 IF R= 2 THEN T= 89 
240 IF R= 3 THEN T= l08 
250 IF R=4 THEN T= l25 
260 IF R= 5 THEN T=l33 } Two \•vays to get F. 
270 IF R= 6 THEN T= l33 
280 IF R=7 THEN T=l47 
290 IF R=8 THEN T= l59 
300 IF R=9 THEN T= l70 

2. 210 R = RND (9) 
220 IF R< = 2 THEN T= 89 Tvvo \vays to get C. 
230 IF R> =8 THEN T= l33 Tvvo vvays to get F. 
240 IF R=3 THEN T= l08 
250 IF R=4 THEN T=l25 
260 IF R=5 THEN T= l47 
270 IF R=6 THEN T= l59 
280 IF R=7 THEN T= l70 

I 



• 

3. 210 R = RND(9 ) 
220 If R=l OR R=2 THEN T= 89 
230 IF R=3 THEN T=l08 
240 IF R=4 THEN T=l25 
250 If R=5 OR R=6 THEN T=l33 
260 IF R=7 THEN T=l47 
270 IF R=B THEN T=l59 
280 IF R=9 THEN T=l70 

(no particular frame) 

8. (a) Change line 410 to:410 R = RND ( 4 ) . 
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T\\'O \vays lo gel C. 

T\.vO ways lo gel F. 

(b) Change li11e 410 to one of the fo ll ovving. 

410 R = RND (4 ): IF R=3 THEN 410 

or 

410 R = RND (3 ): IF' R=3 THEN R=- 4 

Either of the above \.viii give 1. 2. or 4 ,,vith equal probability. 

9. 10. No anS\\'Crs. Ln every chapter. \Ve leave one or more questions 
vvithout ans.,,vers. From time to lime. solutions ,,viii appear in the 
"Con1puting Problems" section of The Dymax Gazelle . 

• 

• 



• 

• 

• 

' 
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CHAPTER TEN 

String Functions 

You have already used strings and s tring variab les in si1nplc \~iays. NO\V 
you will learn ho\,\' lo use severa l s lring.funcl ions to do interesti11g and fun 
thin gs \~ri th strings. 

\IVhen you finish this chapter. you \Viii be abln to: 

• Reser\'e 1nen1or>· space for stri11gs: 
• Compare t\\'O strings: 
• Recognize and use ASCII codes for characters: 
• Join t\\'O strings: 
• Convert strings to nun1bers: 
• Find and use substrings (strings \Vithin str ings): 
• Use the stri ng fun ctions: ASC. Cl-IR$ . LEF'f$. LEN, MID$, 

RIGI-IT$. and VAL. 

1. A string is any bunch of keyboard characters. typed one after another. 

- A string can be a name: KARL 
-A string can be a telephone nun1bcr: 415 323- 6117 
-A string can be a 1ncssagc: TAKE t\ DRAGON TO LUl\CI-I 
-A string can be gibberish: AB#J~oFD +Z 

A string can be aln1ost anything you can typo on the keyboard. 
It can also include gra phics characters. as described in Chapter 7. 
Wl1en you turn on the Co lor Con1putor, it au to1nalically reserves 200 

characters of men1ory spar.e for strings. Thus, you 1na>' s tore one stri11g \vi th 
up to 200 characters or several shorter strings \vhose total number of 
characters does not exceed 200. 

Occasionally. you n1ay need more roon1 for strings. Use the CLEAR 
statement to rescr\·e string space. 

CLEAR 300 reserves 300 characters of 1nen1ory space for 
strings. 

CLEAR 500 rcsorves 500 characters of rncrnorv 
• 

space for 
strings. 

• 
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(a) \Nrite a CLEAR statement lo reserve 450 characters of n1emory space 
forstri11gs: · 

(b) Write a CLEAR staten1en t to reserve 1000 charac:tcrs of n1emory space 
for strings: ----------------------

(c) Write a CLEJ\R statement to reserve 25 characters of memory space for 
strings:------------------------

(a) CLEAR 450: (b) CLEAR 1000: (c) CLEAR 25 You n1 ight do (c) if your 
progra1n needs lots of space for progran1 statements and nun1bers, but not 
much for strings. 

2. Just to make things easy, vve'll begin vvith a progran1 that has rnany 
familiar features plus a couple of nevv ideas. This progran1 rolls Tunnels 
and Trolls characters-as iuany as you \Vant. 

100 REM** CREATE A T&T CHARACTER 
110 CLS 

REM**ROLL THE CHARACTERISTICS 
RESTORE 
READ CH$ 

200 
210 
220 
230 
240 
250 
260 
270 
280 
290 

IF CH$ = 11 ZZZ11 THEN 310 
Dl - RND(6) 
D2 - RND (6) 

This statement checks 
for the "end of data" flag. 

300 
310 
320 

D3 - RND (6 ) 
DICE = Dl + D2 + D3 
PRINT CH$, DICE 
GOTO 220 

REM** PRESS 'SPACE' TO DO AGAIN 
PRINT 
PRINT "PRESS THE SPACE BAR TO GET" 

330 PRINT "ANOTHER CHARACTER." 
340 K$ = INKEY$ : IF K$ = "" THEN 340 
350 IF' K$ = " II THEN 110 ELSE 340 

900 REM** CHARACTERISTICS 
910 DATA STR,IQ,LK,CON.DEX.CHR,ZZZ 

ZZZ is the "end 
of data" flag. 
See line 230. 

• 
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What nC\I\' lhi11gs do you sec in th is progran1? ----------

You might have n1entioned any or all of the fo llo\ving: 

- RESTORE in li ne 210 
- Cl-!$ = "ZZZ" in line 230 
-"end of data·· flag in lines 230 and 910 

If you came in late. and don't knav\' about rolltng characters . please 
relax-no mugging is in tended. See Chapter 8. beginning \vi th frame 21. 

3. RUN the progra1n. It might go like this: 

STR 
IQ 
LK 
CON 
DEX 
CHR 

6 
13 
14 
9 
14 
16 

PRESS THE SPACE BAR TO GET 
ANOTHER CHARACTER . 

Want another character? Press the space bar. 

STR 15 
IQ 9 
LK 11 
CON 13 
DEX 14 
CHR 7 

PRESS THE SPACE BAR TO GET 
ANOTHER CHARACTER. 

Beware! This nimble 
hobbit can talk you 
out of your last pair 

of shoelaces! 

This character and the hobbit complement each other very ,.ve il. Hmmm 
... they vvould be an incredible pair of thieves! 
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4. Now, on to t11ose nevv statements in the progran1. The RESTORE 
state1nent in line 210 te lls the compu ter to begin again at the first ite1n of 
data, even if it has previously read all the data. Try this: delete line 210 
(type 210 and press ENTER), then RUN the progra1n. The con1puter vvill roll 
the first chaTacter. 

Press the space bar. Oops! T11is is \<Vhat you see. 

?OD ERROR IN 220 
OK 

• 
This happened because the computer has already READ all the DAT A in 

rolling the first character. So, put RESTORE back into the program to tell 
tl1e computer to begin at the first item in the first DAT A statement (in case 
there are tvvo or more DATA statements). 

EXPERIMENT! Try both of these short programs: 

10 CLS 
20 R.EAD A$ 
30 RESTORE 
40 GOTO 20 
90 DATA REINCARNATED' 

RESTOREd to Life! 

10 CLS 
20 READ A$ 
30 GOTO 20 
90 DATA REST IN PEACE 

En1bahned Forever. 

Is tl1e program below like RESTOREcl to Life or like Embahned Forever? 

10 CLS 
20 RESTORE 
30 READ A$ 
40 GOTO 30 
90 DATA WHAT HAPPENED? 

It's like _________ _ 

Embalmed Forever. But if you change line 40 to GOTO 20, it will be like 
RESTOREd to Life! 
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5. On to line 230. But first. look at the DA'f A. 

910 DATA STR. IQ. LK. CON. DEX. CHR. ZZZ 

End of data flag. 

The first s ix i ten1s (STR th rough CHR) arc the six bas ic characteristics of a 
T&Tadventurer. 'fl1e last iten1 (ZZZ) is a .. flag," \\•hi ch signals that all of the 
interesting data have been read. This flag is sensed by line 230. 

230 IF' CH$ = 11 ZZZ" THEN 310 

IF 
the value of 
CH$ js the 
flag. ZZZ 

THEN go to line 310 

For STR. IQ. LK. CON. DEX. and CHR. the condition is false. T11e 
computer rolls and prints the information for the characteristics. Then the 
computer roads ZZZ. No\lv th e condition is true- the cotnpu ter goes to line 
310. 

In the ga rn e of Runequesl, the characteristi cs Hrc S'fR, IN'f. POW, CON, 
DEX. CHA. and SIZ. iv1odify the progran1 so the con1puter rolls a Runequest 
character. 

Easy! Chango onl y tvvo lines. 

• 100 REM** 
910 DATA 

CREATE A RUNEQUEST CHARACTER 
STR. INT. POW. CON . DEX. CHA, SIZ. ZZZ 

6. Next, a game of GUESS tvlY \VO RO. The con1puter chooses a three
letter \vord from a list of '"·o rd s in DATA statements. You guess the \·\'ord . 
After an incorrect guess, the co1n puter te lls yo u lo guess a " lovver" vvord or a 
" higher" vvo rd. Tb is progran1 is sin1ilar in slruct u re lo GUESS MY TONE in 
Chapter 9. frame 11. 

Here is the first part of the progran1 and the list of ,,·ords. 
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100 REM ** GUESS MY WORD 

300 REM ** TELL HOW TO PLAY 
310 CLS 
320 PRINT "I'LL THINK OF' A 3-LETTER WORD." 
330 PRINT "MY WORD IS BETWEEN AAA AND ZZZ." 
340 PRINT 
350 PRINT "MY LOWEST 'WORD' IS AAA." 
360 PRINT "MY HIGHEST ' WORD' IS ZZZ." 

400 REM ** PICK RANDOM WORD F'ROM DATA 
410 RESTORE 
420 READ NW 
430 RW = RND (NW) 
440 F'OR K=l TO RW 
450 READ W$ 
460 NEXT K 

1000 REM ** VALUE OF' 
1010 DATA 44 
1020 DATA AHA, ARK . 
1030 DATA EBB, ELF' . 
1040 DATA HEX. JET. 
1050 DATA MUD. NIX, 
1060 DATA PAL. PLY . 
1070 DATA SKY. SOL, 
1080 DATA 

Don't RUN it yet. 
We aren't finished. 

NW AND NW WORDS 

BAH, CAT, DIG, DUO 
F'LY, F'UN, GNU, HAW 
JOY, LAX. LEU, MEW 
NUT, OAF'. ODD , ORB 
RAM . RED , ROC. SHH 
TAX, TOO , UGH • VIA 

YOU Li nes 1020-1090 WAG. WAX, WHO. WOW, YAK, 
1090 DATA ZIP. zoo contain 44 words. 

In I ine 320. the co1nputer reads the number of vvords (NV\/). Since line 320 
is preceded by a RESTORE. the value of NV\/ vvill be the first iten1 iI1 the first 
DAT A state1ne11t. 
(a) V\lhal is the value of NVV? ----------
(b) In line 430, vvl1at are the possible values of RV\/? _____ _ 

(c) Suppose RW is 13. What vvill be the value of\!\/$ after con1pletio11 of 
the FOR-NEXT loop in lines 440 thsougl1 460? _______ _ 

(d) Hovv would you change the program so the computer t1ses your list of 
vvords'? -----------------------

(a) 44: (b) 1to44. inclusive: (c) HEX: (d) Put your words in lines 1020. 1030, 
and so on. Tl1en put the nun1bcr of words (value of NvV) in li ne 1010. 
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7. The computer has selected a random '"'ord from its DATA list. \!\That 
next? 

500 REM ** GET GUESS 
510 PRINT: INPUT "YOUR GUESS"; G$ 

600 REM ** Ir NOT CORRECT. GIVE CLUE 
610 rr G$< W$ THEN PRINT "TRY HIGHER WORD": GOTO 510 
620 Ir GS>\'/$ THEN PRINT "TRY LOWER WORD": GOTO 510 

Aha! If the guess (G$) is "too lo,,·:' then G$< \!\f$ is true and the computer 
prints: TRY HIGHER \IVORO. But if the guess is too "h igh,'" then G$<\!\f$ is 
false and G$>\IV$ is true. In this case. the computer prints: TRY LO\IVER 
WORD. 

A 101-ver \.YOrd is lower in the alpl1abet (tovvards AAA) . 
A higher "vord is higher in the alphabet (towards ZZZ). 

(a) v\lhich is lo,ver. J1~~I or RED? _____ _ 
(b) vVhich is lovver. CAT or CAR?-----
(c) Which is higher, ANT or ZOO? ____ _ 

(a) JAM; (b) CAR; (c) ZOO 

8. \!\/hen you guess the computer 's ,,·ord. this happens: 

700 REM ** WINNER ! 

z wiiiiiiiiii 
y GJJ~..., 

x 
w 
v 
u 
T 
s 
R 
Q 
p 

0 
N 
M 
L 
K 
J 
I 
H 
G 
F 
E 
D 
c 
B 
A 

710 PRINT "THAT'S IT! YOU GUESSED MY WORD." 
720 SOUND 89. 20: SOUND 108, 20: SOUND 125, 20 
730 SOUND 176 , 40 

800 REM ** TELL HOW TO PLAY AGAIN 
810 PRI NT 
820 PRINT "TO PLAY AGAIN, PRESS ANY KEY . " 
830 Ir INKEY$ = 1111 THEN 830 ELSE 710 

• 
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Put it all together, e11ter the program, and play. Yott 1nay vvish to cha11ge 
the hints in lines 510 and 520. Make that easier to do by these changes to the 
program. 

110 Ml$ = "TRY HIGHER WORD" } Try some 
120 M2$ = "TRY LOWER WORD" here. 

610 IF' G$ < W$ THEN PRINT Ml$: GOTO 510 
620 IF' G$> W$ THEN PRINT M2$: GOTO 510 

other messages 

9. For the very young, a game ca lled GUESS NIY LE1"TER. Here is the first 
. 

piece. 

100 REM ** GUESS MY LETTER 
110 ABC$ = "ABCDEF'GHIJKLMNOPQRSTUVWXYZ" 
120 Ml$ = "TRY HIGHER LETTER" 
130 M2$ = "TRY LOWER LETTER" 

200 REM ** TELL HOW TO PLAY 
210 CLS 
220 PRINT "I'LL THINK OF' A LETTER, ..A TO Z. " 
230 PRINT ''YOU GUESS MY LETTER. 11 

240 PRINT 
250 PRINT "MY 'LOWEST' LETTER IS A." 
260 PRINT "MY 'HIGHEST' LETTER IS Z." 

Describe line 110. --------------------

Li11e 110 assigns to lhe stri 11g variable ABC$ a stri11g value consisting of all 
26 letters of the alphabet. Th us, ABC$ is a string in vvhich the first character 
is A. tl1e second character is B. the third characler is C. and so on. The 26th 
character is Z. 

10. Perhaps you have guessed that \ •Ve are going to tell tl1e con1puter to 
select, at random, one letter from ABC$. ·r o do so. vve \o\dll use the MlD$ 
function, as follo\.YS. 

200 REM ** PICK RANDOM LETTER F'ROM ABC$ 
310 RL - RND(26 ) 
320 L$ = MID$(ABC$, RL . 1 ) 



STRING FUNCTIONS 24 7 

(a) VVhat are the possible values of RL'? ___________ _ 
(b) \IVhere else does the nu1neric variable RL appear?------

The M1D$ function in line 320 se lecls a one-character substri ng from 
ABC$. Tltis 011e-character substring is a single letter and is assigned to L$. 

\l\fhi ch letter'? \IVhv, of course, the RLlh leller . If RL is 1, the Jetter A is -
assigned to L$. If RL is 2. the Jetter 13 is assigned to L$. If RL is 3, the Jetter C 
is ass igned lo L$. 
( c) Guess. If RL is 13, vvhat letter is assigned to L$'? _\IV hat if RL is 25? _ 

26?_ 
(d) Guess. Why does tvll0$ select only one letter. instead of a bunch of 

letters?-----------------------

(e) Guess. \l\lhy does MID$ select a substring (\.vha tever that is!) fron1 
ABC$ instead of fron1 son1e other string? _________ _ 

(a) 1 to 26: (b) MID$(ABC$. RL. 1): (c) M: Y: Z: (d) . (e) The tv11D$ function 
te ll s the co1npu ter to take a substring of one or n1ore characters fro1n a 
string. 

MID$(ABC$. RL. 1) 

Fro1n this string/ 
Begin here. 

'fake this many cl1aracters. 

11. Complule the progran1 in a fashion si1nilar to GUESS MY TONE a11d 
GUESS tv1Y \NORD. 

400 REM ** GET A GUESS 

500 REM * * IF' NOT CORRECT . GIVE HINT 

600 REM ** WINNER 

700 REM ** TELL HOW TO PLAY AGAIN 
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\t\fe did it this \vav: 
J 

410 PRINT: INPUT "YOUR GUESS": GS 

510 IP G$ < L$ THEN PRINT Ml$: GOTO 410 
520 IP G$ > L$ THEN PRINT M2$: GOTO 410 

610 PRINT 
620 PRINT "YOU GUESSED MY LETTER-IT \'/AS" LS 
630 POR K=l TO 1000 
640 PRINT ~1RND(510 ) . L$: 
650 NEXT K 

710 CLS 
720 PRINT "TO PLAY AGAIN. PRESS ANY KEY." 
730 IP INKEY$ = "" THEN 730 ELSE 210 

12. Boggled by 1vllD$? Try I his ancient gan1e called \1\lords 1-vilhin \IVords. 

-The \\'Ord PROVERB contains these shorter '''ords. 

PRO PROVE RQ \/E ROVEf{ OVER VERB 

No'v let WORD$ = "PRQ\!ERB" 

-1vll0$(\IVORDS. ·1. 3) 
-1vll0$(\IVORD$. 3, 4) 
- N11D$(WORD$. 4. 4) 

is "PRO" PR0\1ERB 
is ''OVER" PROVERB 
IS " \/ERB" PROVERB 

(a) \\/hat is MIDS(\VORDS. 1. 5)'? - -------
(bl \IVhat is MlDS(\tVORO$, 2. 5)? ---------
(c) Wri te the Ml0$ function lor "ROVE":----------
(o) Write the MID$ funct ion for "PROVERB'':---------

(a) PROVE: (b) ROVER; (c) tvllDS(V\'OR0$. 2. 4): (d) tvllDS(VVORDS. 1. 7) 

13. Deep dO\·Vn inside the con1puter, each keyboard character has its very 
O\Vn nun1eric code. called an ASCII code. ASCII nicans r\merican Standard 
Code fo'r Inforn1ation Interchange. Aln1ost all con1putcrs use it-the Color 
Computer uses it-so \Ve \\' ill use il. 

-The ASCII code for A is 65. 
-The ASCII code for B is 66. 
- Tho ASCII code for C is 67 . 

• 

' 
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You can guess the ASCII code for 0. __ E? __ Z? __ 

68: 69: 90 The ASCII codes for A through Z arc the numbers 65 through 
90. 

14: BASIC provides a buil t-in function. called ASC, 'A'hich gives the 
ASCII code for any character. Clear the screen and try these: 

You type : PRINT ASC("A" ) 
It prints: 65 

""' The letter A enclosed in quotation 1narks. .. 

You type: PRINT ASC( 11 B" ) 
It prints: 66 

You type : PRINT ASC ( II Z" ) 
It p rints: 90 

You type: PRINT ASC( 11 *" ) 
It prints: 42 

You type: PRINT ASC ( II II ) 

It prints: 32 t 
space 

Experiment! Use the fo llo'Aring progra1n to find the ASCII codes for 
keyboard characters. 

100 REM ** ASCII CODES POR KEYBOARD CHARACTERS 
110 CLS 
120 PRINT : INPUT "KEYBOARD CHARACTER" : KEY$ 
130 CODE = ASCfKEY$) 
140 PRINT "THE ASCII CODE IS " CODE 
150 GOTO 120 

Herc is 1;vhat happened vvhen we ran the progran1: 

' 

KEYBOARD CHARACTER? A 
THE ASCII CODE IS 65 

KEYBOARD CHARACTER? * 
THE ASCII CODE IS 42 

KEYBOARD CHARACTER? 1 
THE ASCII CODE IS 49 

KEYBOARD CHARACTER? 
THE ASCII CODE IS 

l I i I 

32 

Yes, numbers also 
have ASC II codes. 

To enter a space. you tn\1st U$e quotation n1ark~. 
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Try son1e keys yourself. For most keys. the progran1 \\·ill \\'Ork. If your 
exploration is quite thorough. you may run into so inc problems. For exan1-
ple, lry the 1- 1 , 1- 1 ,or QJ key.For eac:hofthese, thecomputer 
prints ·~FC ERROR IN 130. 

For a con1plete list of ASCIJ codes. see Appendix I. 

15. ASCII characters can be letters A to Z, or nu1nerals 0 to 9. or punctua
tion marks(. , ; and so on). or specia l characters(*, 0 o. and so on). and lots 
more. To help you really explore the \\'Orld of ASCII. use the CHRS func
tion. 

ASCII code, 0 to 255. 

The CHR$ function gives the character that corresponds to the ASCII 
code e11closed in parentheses. 

You type: PRINT CHR$(65) You type: PRINT CHRS(90 ) 
It prints: A It prints: A 

You type: PRINT CHR$( 42 ) You type: PRINT CHR$(55) 
It prints: * It prints: 7 

Use Appendix l or your Color Computer to help you complete the 
f 0 110 \ •\I i11g. 
(a) You type: PRINT CHR$(66) [b) You t~·pe: PRINT CHRSt34 l 

It prints: It prints: 

----------
(a) B: (b) '' 

16. Experi1nenl. Use the follo,.v ing progran1 to print characters that cor
respond to ASCII codes. 

100 CLS 
110 INPUT "F'IRST ASCII CODE": F'IRST 
120 INPUT "LAST ASCII CODE": LAST 

130 CLS 
140 F'OR CODE =F'IRST TO LAST 
150 PRINT CODE: CHRS(CODE). 
160 NEXT CODE 

170 IF' INKEY$ = "" THEN 170 ELSE 100 
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Here is what happened when vve ran the progran1 usil1g 32 for FIRST 
ASCII CODE and 45 for LAST ASCII CODE: 

32 33 
34 II 35 # 
36 $ 37 % 
38 & 39 I 

40 ( 41 ) 
42 * 43 + 
44 45 -

Suppose you \-Vant to sbov.1 the codes and characters for the letters A 
tl1rough z. 
(a) \!\/hat value do you enter for FIRST? _________ _ 
(b) What va lue do you enter fo r LAST'? _________ _ 

----------
(a) 65; (b) 90 

To show 1nore codes and c haracters on the screen, add these statements 
to the program: 

135 SP = 0 
150 PRINT 61SP . CODE: CHR$(CODE): 
155 SP = SP + 8 

Now the screen will hold up to 64 codes and characters. ASCII codes 128 
to 255 are "graphics characters ." Use the program to put so1ne of these on 
the screen. Before you do this , change line 100 to CLS O. 

17. In GUESS MY LETTER (frarnes 9 and 10), vve used the fo llow ing 
statements to pick a random le tter. 

110 ABC$ = "ABCDEF'GHIJKLMNOPQRSTUVWXYZ" 

310 RL - RND ( 26 ) 
320 L$ = MID$( ABC$. RL. 1) 

Using CHR$, vve can do it like this, vvithout line 110: 

310 RL - RND(26) + 64 
320 L$ - CHR$(RL ) 

Line 110 is no longer 
needed. Delete it. 
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[a) ln line 310. \-Vhat a rc the possible values of RL? ______ _ 
(b) In line 320. \Nhat arc the possible vci lucs of L$? _ _ _____ _ 

(a) 65 to 90. (1 + 6-l = 65 and 26 + 6-l = 90) 
(b) Since the possible values of RL arc th o ASCII codes for A to Z . the 

poss ible va lues of L$ arc the letters. A lo Z. 

18. I ln1mm ... ASCII codes for letters arc nu1nbcrs. And tones are 
nu1nbcrs . Do you suppose . . .'?Of course. Let's n1ake 111usic lro1n \\'Ords. 
Act ua 11 y. \\'e \viJJ 1nako 111 usic fro1n strings of keyboard characters. \Ve \\'i 11 
use the LE!\' function . 

. LEN means LENgth . It con1putos th e length of a string. 
LEN ("") is zero (O). 'fhe en1pty string! 
LE1 ("A") is one (1). 
LEN ("8") is t\vo (2). 
LEN ("A BC) is three (3). 

What is: 
{a) LEN("ABCD")'? --- -----
(b) LEN(''MUSIC")? ---- ----
(c) LEN (''ABCDEFGl-llJKL~l" )? ___ ____ _ 
(d) LEN(" +-* '")?---------
{e) LEN("12345679")? ---------

(a) 4; (b) 5; (c) 13: (cl) 4: (c) 8 Ha! Bet \NC foo led you. Thero circ 8, not 9. 
characters bel\veen quotation marks. 

Spaces count. LEN("t ") is 1. LEl\'("A B") is 3. 

- t 1 space L space 

• 



STRING FU1 CTIONS 253 

19. And nov.1 ... TA-RUM. Tf\-RUM .. . lv1USIC FROiVl ASCll CH;\RAC
TERS. 

100 REM ** MUSIC FROM ~SCII CHARACTERS 

200 REM ** TALK TO PERSON 
210 CLS 
220 PRINT "TYPE SOME STUF'F'. THEN PRESS" 
230 PRINT ''THE ENTER KEY. I' LL PLAY" 
240 PRINT "SOME MUSIC MADE F'ROM THE STUF'F'" 
250 PRINT "YOU TYPED." 

300 REM ** GET SOME STUFF 
310 PRINT: INPUT "WHAT SHALL I PLAY": STUFF'$ 

400 REM ** HOW MUCH STUFF' 
410 LS TUFF = LEN ( STUFF'$ ) 

500 REM ** PLAY, MAESTRO, PLAY' 
510 FOR K= l TO LSTUFF 
520 CH$ = MID$(STUFF'$. K. l ) 
530 T = ASC (CH$) 
540 SOUND T, 10 
550 NEXT K 

600 REM ** DO IT AGAIN 
610 GOTO 210 

RUN the progran1. First, try one keyboard charac ter at a Li rnc . Some vv ill 
v.rork- others vvon't. Try son1c SHIF"f characters. 

The11, type a string of several characters. ls it 111usic? You decide . 
\IARIATION: Change line 610 to GO'fO 510. Your "1nelod.v" \vill play 

again and again and . .. 
V ARIA Tl ON: Change line 530 lo 'f = 5 * (ASC(CH$)- ~4} . 'fhen. use only 

letters. A to Z. ,.vhcn tho co1npuler asks: \l\/Hf\T SI-TALL I 
PLAY? 

OK, ifs not very musica l. Ptit i0nce. \/Ve \v iii try again in Chapter 11. 

20. Instead of music. make tbe screen play colors in response to stri11gs of 
color nun1bers. For exa1nple, 

• 

KOLOR$ = ''12345678087654321" 

oreen/'/ 
0 

vello\.v 
blue ancl so on . 

We didn't use COLORS 
because CO LOR is a 

reserved word. 
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• 

·rhe ASCII codes ror nu1nber keys are -18 through 51. 

The r\SCll code for 0 is 48. 
'fhe ASCII code for l is 49. 
The ASCII code for 2 is 50. 

You can guess the r\ SCll code for 3. ___________ -l? __ 
____ _____ g? __________ _ 

51; 52: 57 

·rhus. ASC("9") is -18. ASC:(··1 ·')is 49. ancl so on. Aha! l l \\'C subtract -18 
fro1n the ASCJI code for a nu1nbcr key, \VC ge t th e 11un1bcr itself. 

ASC("O") -18 is o 
ASC("1 ") - -18 is J 
ASC("2" ) -18 is 2 

ASC("9") - -Ill is 2 

Remember: 
1 is a 11un1ber. 
"1" IS a Strii1g. 
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21. Co1nplclc the follo'vving program to do COLOR FRO!'vf STRINGS 

100 REM ** COLOR F'ROM STRINGS 

200 REM *"' TELL WHAT TO DO 
210 CLS 
220 PRINT "ENTER A STRING CONSISTING" 
230 PRINT "ONLY OF' NUMBERS . 0 TO 8." 
240 PRINT ,, I' LL I PLA y' YOUR COLORS . II 

300 REM ** GET A COLOR STRING 
310 PRINT: PRINT "YOUR STRING": KOLORSS 

400 REM ** LENGTH OF' KOLOR$ 

410 

500 REM ** F'LASH THE COLORS IN KOLOR$ 

520 ~~~~~~~~~~ 

530 

540 ~~~~~~~~~~ 

550 ~~~~~~~~~~ 

560 ~~~~~~~~~~ 

600 REM ** DO IT AGAIN 
610 GOTO 210 

Or GOTO 510 to repeat the color 
sequence . 

700 REM "' * TIME DELAY SUBROUTINE 
710 z = 460 
720 F'OR K=l TO Z: NEXT K 
730 RETURN 

----------
410 LKOLOR = LEN(KOLOR$) 
510 F'OR K=l TO LKOLOR 
520 CH$= MID$ (KOLOR$.K.l ) 
530 KOLOR = ASC !CH$) - 48 
540 CLS KOLOR 
550 GOSUB 710 
560 NEXT K 

• 

• 

22. Color B1\ SIC provides Lh c function call ud VAL to con\'erl s trings lo 
nu1nbers. licrc arc son1e exa rnplcs: 

\ f AL("1 '') is 1. 
\ ! /\L("3'') is 3. 

\ t r\L(''2") is 2. 
\ I AL("9") is 9. 
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So, line 530 in the COLOR FROtvf STRINGS program can be re\\··rittcn. as 
follO\·VS: 

~::::::; Try it. 

530 KOLO£{ = VAL(CH$) 

Also: 

VAL("12") is 12. 
\ I AL("123-l ") is 1234. 

\ 1AL("123' ' ) is 123 
and so 011 

Ho\v·ever. 

VAL(" ABC") is 0 Huh·~ 
VAL("123AUC") is 123 
\!AL("123ADC45") is 12:~ 

VAL •viii deal onlv \Vilh nurnbers. and onlv if thcv occur before anr .. .. ~ .. 
non-number. Othcr\visc. \ I AL sitnply ignores you and gives you the old 
zero sign. \Veil. that's better than one of those pesky ERROR notices. 

Con1plete the follo\\'ing. 
(a) You type: XS = "123" 

PRINT \ t AL(XS) 

lt types: ---------
(b) You type: X$ = "LOO" 

PRINT VAL(X$)-1 
It types:----------

- ---------
(a) 123: (b) 99 because \ ' AL(X$) is 100 and 100 I is 99. 

\\!hat? You like ERROR notices? Try: PRll\:'I' \'t\L(l23 ) 

23. The follo\ving table sho\vS the na1ncs and abbreviations for character
istics in the role-playing game systerns Dungeons nncl Dragons! (D&I) ). 
Hunequest (RQ). and ·runnels ond ·rrol ls (1' &1' ). 

D&D 

Strength (STR) 
Intelligence(h T) 
\ Visdom(\·VJS) 
Constitu l ion(COl\') 
Dexterity(DEX) 
Charisn1a(Cl IA) 

RQ 

Strength (STR) 
l n te l I igen ce(Ii\'T) 
PO\\'er(PO\ \') 
Constitution(COl\') 
Dcxturity(DEX) 
Charis1na(Cl-IA) 
Sizc(SlZJ 

Strcngth (S'fR) 
In te l I igcnce(IQ) 
Luck ( LK) 
Co ns li tution(COl\') 
Dexterity( DEX) 
Chari sn1a(CHR) 
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Here is the beginning of a program lo roll a character in ru1y of the game 
systems: 

100 REM **' CREATE A CHARACTER FOR 
110 REM ** D&D. RUNEQUEST. OR T&T 

200 REM ** CHARACTERISTICS STRINGS 
210 00$ - II 6 STR INT WIS CON DEX CHA II 

220 RQ$ - II 7 STR INT POW CON DEX CHA SIZ II 

230 TT$ - II 6 STR IQ LK CON DEX CHR 11 

111 lines 210 through 230, each string variable (DD$, RQ$, TT$) holds a 
string consisting of the characteristic abbreviations for one game. 

Each characteristic abbreviation is a substring. Each string also has, as a 
substring, the nun1ber of characteristics in the string. 

W ithin each string, exactly four positions are used l9 hold each indi
vidual substring. 

220 RQ$ = " [2J I STR l lN'f I POVV I CON DEX CHA [ SIZ I" 
""'.../ 

4 positions 4 positions 4 positions 

In line 220, positions 1through4 consist of: space, space, 7, space. STR is 
in positions 5 through 8 (S, T. R. space). 
(a) INT is in positions through _____ (I , N, T , space). 
(b) SIZ is in positions through (S, 1, Z, space). 

(a) 9;12; (b) 29;32 

" 7 STR INT POW CON DEX CHA SIZ 

t t 
1 5 

t t 
9 13 

t t t t 
17 21 25 29 

Remember 
to include 
this space. 
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24. Let· s move on. I I ere is 1nore of the program. 

300 REM ** TELL ABOUT PROGRAM 
310 CLS 
320 PRINT "I CAN CREATE A CHARACTER FOR" 
330 PRINT 
340 PRINT " DUNGEONS AND DRAGONS (DD) " 
350 PRINT " RUNEQUEST ( RQ )" 
360 PRINT 11 TUNNELS AND TROLLS (TT) 11 

400 REM *" FIND OUT WHICH GAME 
410 PRINT 
420 PRINT "WHICH GAME (DD. RQ. OR TT)": GAME$ 
430 IF GAME$ = "DD" THEN CH$ =DD$ : GOTO 510 
440 IF GAME$ = "RQ" THEN CH$ =RQ$: GOTO 510 
450 IF GAME$= "TT" THEN CH$ =TT$: GOTO 510 
460 PRINT 11 I ONLY KNOW DD. RQ. OR TT." 
470 GOTO 410 

In line 420. the con1puter asks \\•hich gan1c you \\·an t. 
(a) If you enter DD. \Vhat happens?--------------

(b) lf you enter l{Q. \Vhat happens?--------------

(c) If you en ter 'J"I'. \•vhat happe11s? --------------

(d) If you en ter MONOPOLY. \·\'hat happens'? ----------

(a) The con di lion in I inc 430 is true. The con1 pu lcr suls CHS equal to DDS 
and goes on to line 510. 

(b) The con di lion in Ii ne 440 is true. The corn pu tcr sets CHS equal to RQS 
and goes on to li ne 510. 

(c l Tbc condition in line 450 is true. Tho co1n puler sets CH$ equa l to T1'$ 
and goes on lo li ne 510. 

(d) The conditions in lines 430. -140. and 450 arc all false. T11e con1puter 
gets to line 460. prints I O:\!L Y KNO'v\I DD. J{Q. AND 'fT. then goes 
back to line 410 and palic11tly asks again: \VI UC! I GAtvlE (DD, RQ. OR 
TT)? 
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25. If you enter DD. RQ. or 'fT, the computer moves on to line 510 after first 
setting C I-1$ lo the appropriate ch<1racteristic s iri ng. Time to roll a character. 

500 REM ** PRINT A HEADING 
510 CLS 
520 PRINT "HERE IS YOUR" CH$ "CHARACTER" 
530 PRINT 

600 REM ** ROLL THE CHARACTERISTICS 
610 NCS = MID$!CH$, 1. 4 ) 
620 NC = VAL !NCS ) 
630 FOR K=l TO NC 
640 C = 4*K + 1 
650 DICE = RND(6) + RND (6) + RND(6) 
660 PRINT MID$ (CH$, C. 1 ) . DICE 
670 NEXT K 

• 

Remember, Cl!$ is set to DO$. RQ$. or TT$ in lines 430 through 450. For 
example. if you enter RQ in res ponse to line 420. then CH$ \viii be set equal 
to RQ$. 

CI 1$ = .. 7 STR u\!T POv\/ CON DEX CLiA SIZ .. 

Suppose eH$ is as sho\Vn above. 
(a) What is the value of NC$ in line 610? __ 
(b) V\lhat is the value of NC in line 620? __ 

(a)" 7":(b)7 

26. If C is 7, the FOR-NEXT loop in lines 630 lhrough 670 \viii be clone 
for K = l to 7. 

=1 
K=2 

C = 4*K + 1 = 4*1+1 = 5 
t-.llD$(CHS. C. 4) = ivlIDS(CHS. 5. 4) = ·'STR" 

C = 4*K + 1 = 4*2 + 1 = 9 
MID$(CH$, C. 4) = MID$(CJI$ . 9. 4) = "INT" 
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.. 

Con1plete the fol lo\l\ri ng. 

K=3 (a) 
C = 4*K + 1 = 

(b) Ml0$(CH$. C. 4) 

K= l ie] C= 
-

(d) MID$(C1-I$, C, 4) 

(a) 4*3 + 1: 13 
(b) MID$(Cl-I$. 13. 3): "P0\1V" 
(c) 4&7 + 1: 29 
(d) MID$(CH$. 29. 4): ;<SIZ" 

-

Finally, the last piece of tl1e program. 

700 REM ** ANOTHER CHARACTER? 
710 PRINT 

-

720 PRINT "F'OR ANOTHER CHARACTER," 
730 PRINT "PRESS THE SPACE BAR." 

-

--

-

Well, at least rhis 
seems familiar! 

740 K$ = INKEY$: IF' K$ = "" THEN 740 ()() 
750 IF' K$ =" " THEN 310 ELSE 740 __,ffT)'\L:~ ~~m\-

27. Here again is line 610 of the progran1 shovvn in the preced ing fe'"' 
frames: 

610 NC$ = MID$(CH$. 1. 4 ) 

The MID$ function. in th is case. chooses the leftmosl four characters of 
CH$. 

MID$(CH$. 1, 4) 

I \ 
Sta:rt Take this 
here. many. 

We could have written line 610 as follo\l\rs: 

610 NC$ = LEF'T$(CH$, 4 ) 

' 
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As you have probably guessed, the LEFT$ function picks off a left 
substring. LEFT$(CH$, 4) consists of the leftn1ost four characters of CH$. 

Suppose 

Then 

A$ = "ABCDEFCHIJKLMNOPQRSTUVWXYZ" 

LEFT$(A$, 1) is "A" 
LEFT$(A$ , 2) is "AB" 
LEFT$(A$, 3) is "ABC" 

(a) What is LEFT(A$, 4)'' --------
(b) VVhat is LEFT$(A$ , 7)? ---------

----------
(a) "ABCD"; (b) "ABCDEFG" 

28. lt's only fair that. in add ition to LEFT$ and MID$. the con1puter also 
provides RIGHT$. 

A$ = "ABCDEFGI-lJJKLM~OPQRSTU\!WXYZ" 

RIGHTS(A$, 1) is "Z" 
RIGHT$[A$, 2) is "YZ" 
RIGHT$(A$, 3) is "XYZ" 

(a) \!\That is RlGHT$(A$. 4)'? ________ _ 
(b) \/\/hat is RIGHT$(A$. 7)'~ ---------

[a) ''WXYZ": (b) "TUV\IVXYZ' ' 
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29. \·Vhen doing arithrn etic . the co1nputer uses + to add . This same 
syn1bol (+) may be used lo culenote. or join logclher. l\vo or more strings. 
Try this progran1: 

100 REM ** MAKE A SENTENCE 
110 Z$ = "THE DRAGON" 

200 REM ** ASK F'OR VIORDS 
210 CLS 
220 PRINT 
230 PRINT "PLEASE GIVE ME:" 
240 INPUT II 

250 INPUT II 

260 INPUT " 
270 INPUT " 

A VERB": V$ 
A NOUN": N$ 

AN ARTICLE": A$ 
AN ADJECTIVE": M$ 

300 REM * * CATENATE STRINGS This joins the strings 
310 SENT$ -= Z$ + VS .; A$ + N$"":::::::::::;~in.._Z .... $~· .... v ;._s,_A_.S.:._, a_.n.._d_.N-S._.,, 

400 REM *' PRINT THE SENTENCE 
410 PRINT 
420 PRINT SENTS 

500 REM ** PRESS ANY KEY TO DO AGAIN 
510 IF' INKEY$ - 1111 THEN 510 ELSE 210 

Line 310 catenates [puts together) the strings Z$. V$. 1\$. and N$, then 
assigns the resulting s tring to SENT$. 

Here is \Vhat happened \vh en \\'e tri ed to progra rn: 

PLEASE GIVE ME : 
A VERB? 
A NOUN? 

AN ARTICLE? 

ATE 
KNIGHT 
THE 

AN ADJECTIVE? LAZY 
THE DRAGONATETHELAZYKNIGHT 

Oops! A litt le crot-vdocl . VVc forgot to includo s paces . P lease fix the 
program. 

----------
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You cou ld change lin e 310, as ro llo\VS: 

310 SENT$ =Z$ +CHR$(32) + V$ +CHR$ (32 )+ A$ +CHR$(32) +N$ 

t t t 
space space spac:e 

Or. like this: 

• 
120 SS = CHR$(32) 
310 SENT$ + Z$ + S$ + V$ + SS + A$ + S$ + N$ 

30. Complete the follo\:ving progran1 to gcnorato randon1 three-letler 
\1vords. Each \/\'Ord shou ld consis t or a co nsonant. a vovve l. and a consonant. 
Some \1Vi JI be real d ictionarv vvords: o l hers \·von 't bn. 

100 REM ** WORD MAKER 
110 V$ = "AEIOU" 
120 C$ = "BCDF'GHJKLMNPQRSTVWXYZ" 
130 CLS 

200 REM ** RANDOM CONSONANT. VOWEL. CONSONANT 
210 R = RND (21) 

220 LlSS -
230 R = RND ( 5 ) 

240 L2$ = -------------------~ 

250 -----------

260 -----------------------~ 

300 REM ** PUT LETTERS TOGETHER & ~RINT WORD$ 

310 WORD$ -

320 PRINT WORD$ CHR$(32) : 
'""'=:~:::;. This prints a space 
_ after WORDS$. 

400 REM ** GO DO ANOTHER 
410 GOTO 210 

220 L1$ = MID$(C$'.R . l) 
240 L2$ = MID$(V$ . R.l) 
250 R = RND l 21 ) 
260 L3$ = MID$(C$,R,l) 
310 WO RD$ = Ll$ + L2$ + L3$ 

VARlA'fION: Fivn-lctter \·vord.s : Consonant. vovvel. consonant. VO\•vel. 
co nsonant. 

\IARIATION: fi\1e-lotter \VOrd s: Consonant. consonant. vovvel. con
sonan t, vovvel. 
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31. Try this progran1 lo make five-letter \·\'Ords cons isting of consonant, 
vo\vel. consonant. vovvcl. consonant. 

100 REM ** WORD MAKER 
110 V$ = ''AEIOUY" 
120 C$ = "BCDF'GHJKLMNPQRSTVWXYZ" 
130 CLS 

We will use Y as both 
vowel and consonan \. 

200 REM ** BEGIN WITH WORD$ = EMPTY STRING 
210 WORD$ = "" 

300 REM ** MAKE A WORD 
310 GOSUB 810 
320 GOSUB 910 
330 GOSUB 810 
340 GOSUB 910 
350 GOSUB 810 

Consonant, vowel, consonant, 
vowel, consonant. 

500 REM ** PRINT THE WORD & 3 SPACES 
510 PRINT WORD$ CHR$(32) CHR$(32) CHR$(32) 

600 REM ** GO MAKE ANOTHER 
610 GOTO 210 

800 REM ** SUBROUTINE: ADD CONSONANT 
810 R = RND(21) 
820 CON$ = MID$(C$. R. 1 ) 
830 WORD$ = WORD$ + CON$ 
840 RETURN 

900 REM ** SUBROUTINE: ADD VOWEL 
910 R = RND(6 ) 
920 VOW$ = MID$(V$. R. ll 
930 WORD$ = WORD$ + VOW$ 
940 RETURN 

Use this progran1 lo expcrin1ent \1vith different arrange1nents of vo,.ve ls 
and consonants. Invent your ovvn \•Vorel-making rules. Remember , you can 
use IF s tatements and other features of BASIC to tell the con1puter about 
your rules. T ry these (C 1ncans co11sonant . \ I 1neans vovvel): 

CC\!CVC\IC 
vccvcv 

• 

CV\lCC 
VCVC\lC 

• 
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Self-Test 

Use your string rnagic to \\'rap-up this Se lf-Test. 

1. Start \Vi th easy stuff li.v flllS\Ver ing these questions or con1pleting the 
sentences. 
(a) \IVhat docs CLEAi{ 1)00 tell the con1putcr lo do?-----
(b) \Vhat doos RES'TORE tell the con1putcr lo do? _____ _ 

( c,) \\' hi ch is true: .. ST AR.. < .. ST AR S.. or 
"STARS" < '"S1't\R'"? ________ _____ _ 

(d) \\'hich is false: "ZZZ't'" < "ZZZ" or "ZZZ" < "ZZZY'"? __ 
(e} \\'hat is LEi'\("ABCl)EFC"J? ------------
[f) VVhat is LEt\1("'")'? ---------
(g) \1\lhat is t\SC:(C: l IR$(4:l))? ---------
(h) v\'ha t is (:J IR$(1\ SC(''A"))'? ________ _ 

(i) Since t\SC(" *") is -12. th en CI1R$(42) n1ust be------

2. If \\'S = "DRAGO'.\!Si\IOKE". \\·hat is: 
{a) LEF'fS(\\'S. 6)? ---------
(b) RIGHTS(\\'$. 5)'? --------
(c) NIIDS(\\'S. 2. :3)'? ---------
(d) NIIDS(V\'S. 9. 2)'? ---------
(e) NllD$(\IVS. 4. 6)'? ---------
(fl LEFT$(\IV$. fi) t RICl-rf$(\·V$ . 5)'? ---------
(g) LEFTS(v\/$. 7) + c:J--IR$[32) + RIGHl'$[\IV$. 5)'? -----

(h) RIGHTS(\\'S. 5) + Cl IRS(44) + Cl-IR$(:32) + LEFT$(v\/$. 7) + 
CHRS(33J? ---------

(i) RIGHTS(\\'S. 5) -1- ..... + LEF-TS(\\'S. 7) + "!'"? ____ _ 

(j) fvllDS(\VS. l. 6)'? ________ _ 

(k) tvllD$(\VS. 7. 5)'? ---------
(!) LE!\[\•V$)'? _______ _ 

(111) LEN(LEF'f$(V\/$.6))'? - -------
(n) LEN(RIGIJT$(\1\1$. 5))? ---------
(o) LE (.tv!IDS(v\/$. -i, 6))'? ---------
(p) tvllDS(\\'S. 7. LEN(\\1$) - 6))? ---------
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3. VVhat is the printed result of the follovv ing program? Don't RUN it. 
Look at it, puzz le over it, figure out vvl1at it does. 

100 REM ** MYSTERY PROGRAM 

200 REM ** HERE IS THE MYSTERY 
210 NW = 0 
220 READ W$ 
230 IF W$<> 11 ZZZ" THEN NW = NW + l: GOTO 220 

300 REM ** PRINT THE RESULT AND STOP 
310 CLS 
320 PRINT NW 
330 END 

1000 REM ** WORDS 
1010 DATA ARK, CAT. ELF'. F'UN. GNU 
1020 DATA HEX. JET. JOY. MEW . MUD 
1030 DATA NUT. OAF'. PAL. RAM. RED 
1040 DATA SOL, TOO , UGH. VIA. WAG 
1050 DATA YAK. ZIP, ZOO. zzz 

The computer pri11ts one nun1ber. VVhat is it? _________ _ 

4 . No\·V. using 'vvhat you learned in question 3, re,~1ri te the GUESS MY 
VVORD game in frames 6 through 8. Follow the outline of REM 
state1nents . 

100 REM ** GUESS MY WORD 
200 REM ** COMPUTE NW = NUMBER OF' WO RDS 
300 REM ** TELL HOW TO PLAY 
400 REM ** PICK RANDOM WORD F'ROM DATA 
500 REM ** GET GUESS 
600 REM *" IF' NOT CORRECT. GIVE CLUE 
700 REM ** WINNER 1 

800 REM ** TELL HOW TO PLAY AGAIN 
1000 REM ** LIST OF' WORDS + ZZZ 

Put as many three-letter words here 
as you want with ZZZ after last word. 
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5. \\/rile a progra1n to reverse a three-character string. 1\ RUN might go 
Ii ke this: 

YOUR STRING? ABC 
THE REVERSE IS CSA 

YOUR STRING? HA 
MUST BE 3 CHARACTERS 

YOUR STRING? +* + 
THE REVERSE IS +* + 

YOUR STRING? ''HA " 
THE REVERSE IS AH 

and so on. 

Accept ontv strings 
or LE Ngth equal 10 3. 

6. Complete the follo\ving prograrn to change screen co lor according to 
color nun1bers (Oto 8) packed into a stri ng. The nun1ber 9 is an "'end of 
data·· flag. \IV hen ii is sensed . the com put er should repeat the co lors in 
the string. 

100 REM ** STRING COLORS 
110 KOLORS = "1234567809" 

200 REM ** SHOW COLORS IN KOLOR$ 
210 K = 1 
220 C$ = MID$(KOLOR$. K. 1) 
230 I F' CS = 11 9" THEN 210 

240 c = 

250 CLS 

260 

270 K = 

280 GOTO 220 

To change the sequence of 
colors, rewrite line 110. 

7. WORD"S WOl~TH #1. Ass ign number scores to letters. as follovvs: 
A = 1 G = 7 Yl = 13 S = 19 Y = 25 
B = 2 H = 8 i\' = 14 T = 20 Z = 26 
C = 3 I = 9 0 = 15 U = 21 
D = 4 J = 10 P = 16 V = 22 
E = 5 K = 11 Q = 17 \IV = 23 
F = 6 L = 12 R = 18 X = 24 

A \.Yord's worth is its nun1crical value. obtained by adding the values 
of the letters in the vvord. For example, llOBBJT is worth 56 points . 
DRAGON is \.YOrth 59 points. a11d \IVIZARJ) is vvorth 81 points. 



• 

268 TRS-80 COLOR BASIC 

vVrite a progra111 to co1npule a \\'Orel's \\'Orth. A RUi'\ of :•our progra111 
1night look like thi s: 

YOUR WORD? WIZARD 
YOUR WORD IS WORTH 81 POINTS 

YOUR WORD ? ISN'T 
YOUR \'/ORD IS WORTH 62 POINTS 

YOUR WORD? F'LIP-F'LOP 
YOUR WORD IS WORTH 92 POINTS 

YOUR WORD? ABCD 
YOUR WORD IS WORTH 10 POINTS 

YOUR WORD? 3#AB%*Z 
I DON'T UNDERSTAND 

YOUR WORD ? a11d so on ... 

Your progratn should compute the score, or \\'Orth. of any \VOrd or 
even ai1y string of le tters. even if it isn't a \\'Ord. 
Contractions anci hyphenated \\'Ords arc 01<. 
Your program should accept strings \vhich inc lude : 

-Letters, 1\ through Z 
- Apostrophes (') 
-Hyphens(-) 
- Spaces 

THJRTEEN is '''Orth 99 points. Are there numbers ,,·hose English 
name has a \VOrd's \\'Orth equal to the nu1nbcr'? If so. \\·hat is the 
smallest such number'? 

AHA is \VOrlh 10 points. AHA is a palindro1nc. but ... s igh 
... 10 is not a palindro111c. Are there vvords that arc palindTon1es for 
vvhich the vvord 's \·VOrth is also a palindron1c? 

8. \IVORD'S \IVORTl-i #2. This problo1n is in sp ired by a contest that 
appeared in Garnes Magazine so1ne tilnc ago. Assign number values 
to letters as in ques tion 7. Compute a VVORD'S \IVORTH by 1nulti
plying the number valu es. 

HOBBIT is \VOrth 8 x 15 x 2 x 2 x 9 x 20 = 86,-lOO points 
DRAGOf\ is vvorth 4 x 18 x 1 x 7 x 15 x 14 = 105,840 points 
\1VIZARD is \North 23 x 9 x 26 x 1 x 18 x 4 = 387.504 points 

Write a program to co1npute a \Nord's vvorth. Ren1ember, con trac
tions and hyph enated V\1ords are OK. 

Can you find a \Nord V\1hose vvord 's worth is cxactlv 1000? Exact lv . . . 
10,000? Exactly 100,000? Exactly 1,000,000? 

' 



• 

9. 

STRING FUNCTIONS 269 

1-Iere is a game for l\vo or more people. Pick a target number. 1000 or 
10,000or1,000,000or1,234,567 or \<Vhatever you agree on. Agree on a 
dictionary. Pick a word frorn that dictionary and enter it. Winner is 
the person \<Vhosc vvord is closest to the target nun1ber. 

SCRABBLE SCORES. In the game of SCRABBLE, each letter has a 
nu1nber score. as shO\<Vll belovv. 
A=l G = 2 M=3 
8 = 3 H = 4 N = l 
C=3 l = I 0 = 1 
D=2 ) = 8 P-3 
E = 1 K - 5 Q = 10 
F=4 L = 1 R-1 

s 
T 
u 
\ T 

w 
x 

1 

1 
1 
4 
4 
8 

y = 4 

z = 10 

A \.Vord score is the sum of the scores of the letters in th e \.vord . For 
example, HOB811' is worth 13 points and \l\/IZARD is \.VOrlh 19 points. 

\l\/rite a program to com pute tl1e score for a • .. vord, or string of letters, 
using the letter scores sho\vn above. A RUN of your program might 
look like tl1is: 

YOUR WORD? 
YOUR SCORE 

YOUR WORD? 
YOUR SCORE 

HOBBIT 
IS 13 

WIZARD 
IS 19 

YOUR WORD? 3#AB% 
I DON'T UNDERSTAND 

And so on. The computer shou ld accept an>' "\\'Ord .. consisting of a 
string of letters. C\'Cn if it is not a real dictionary \\'Ord. but reject any 
string containing characters other than the letters A through Z. 

LO. EXOTIC NAMES IN FAN'fASY AD\' ENTUREL1\NO 

• 

Suppose you are creali ng a fantasy adventure such as a Dungeons one/ 
Drogons. Runcqucsl. or 'funnels and Trolls. You rnay \•vish to use 
unusual nan1es for you r heroes , v,dzards, 1nons tcrs and other crea
tures . You cou ld. of course . borrovv nan1cs frorn fantasv adventure 
books such as Lord of th e Rings. But perhaps you prefer to invent your 
O\\'n. 

\ \'hy nol use your coin puter to help you invent names'? Sounds OK . 
but hO\\' do \\'e get the computer to print nan1es that are pronounce
able (or almost so) and seem to be unusual. exotic. or even fantastic? 

That's the problem. VVrite a program to generate and print or dis
play random names that rnight be used in a fantasy or science fiction 
garne or story. 
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Yes. this does sound rnore like a project than a proble1n. Good! \.Ve 
J1ope you vvill project you r best efforts into this problc1n . . . er. project 
... and send us son1e cunningly contrived progra1ns to generate 
fa11tastic nan1es. Let's sec no\.v-bovv rn any ores \voulcl have to type 
for hovv inany years to 1,vrite Lord of the 11ings? 

Ans\vers Lo Self-Test 

The nurnbers in pare11theses after each ans\•\'er re fer to the frames in the 
cl1apter vvhere the topic is discussed. 

1. (a) 
(b) 

( c) 

(d) 
( e) 
( f) 
(g) 
(h) 
( i ) 

l~eserve 600 characters of 1ne1nory space for strings. (fran1e 1) 
Reset the DAT A pointer to the first itcn1 in the first Df\ TA 
statemen t. (fran1c 4) 
"STAR"< "S'fARS" is true. "STi~RS"<"STAR" is fC1 lsc. (fran1c 
7) 
"ZZZY"< '·zzz·· is false. "ZZZ"< "ZZZY" is true. (frame 7) 
7 (fra1nc 18) 
() 

43 
A 
* 

(g), (h). (i ) (fra1nes 13- 15) 

2. (a) DR.AGON 
(b) SMOKE 
(c) RAG 
(d) OK 
(e) GONSJ\110 (This is O!v!SNOG spel led backvvards.) 
(f) DRAGONSMOKE 
(g) DRAGONS SMOKE 
(h) SMOKE. DRAGONS! 
(i) S!vlOKE. DRAGONS! 
(j) DRAGON 
(k) SJvfOKE 
( 1) 11 
(m) 6 
(n) 5 
(o) 6 
(p) SJvlOKE 
You can verify any anS\·VCr on th e cornputer. For exan1ple. lo veri fy 
our ans vver for ( n1). · 
You type: \1\1$ = "DRAGONSTvfOKE" 
You type : PR INT MJD$(\l\1$. 7. LEN(V\1$) - 6J) 
It prints: SfvIOKE 
(frames 10, 12- 16. 18. 27-29) 

• 



I 

STRI G FUNCTIONS 271 

3. 23. 'fhi s progran1 counts the \·Vords in D1\'f"J\ staten1cnts up lo, but 
not including. ZZZ. (no parl icular fra1nc) 

4. The progran1 is similar to lhe progra111 in fran1es 6-8. Herc arc the 
additions and changes: 

5. 

200 REM "" COMPUTE NW =NUMBER OF' WORDS Look familiar7 
210 NW = 0 Seequcstion3! 

220 READ WS 
230 IF' WS <> "ZZZ" THEN NW= N\'I + l: GOTO 220 

Block 300 (fran1e 6) is unchanged. 
Block 400 (frarne 6). Delete line 420 (420 READ NV\') since N\V is 110\\' 

computed in block 200. 
Blocks 500, 600, 700, and 500 (frames 7.8) arc unchanged. 
Block 1000 (frame 6). Delete li ne ~1010 ("1010 DA'fA 44) and change 
line 1090 to: 

1090 DATA ZIP. ZOO. ZZZ ~End of data flag. 

Or. put your 0\\'11 list of \\'Ords in DA1'A statements follO\\'ing line 
1000. (frames 6- 8, question 4) 

\11/e did it th is \vav: -
100 REM "" REVERSE 3-CHARACTER STRING 
110 CLS 

200 REM *" GET AND CHECK STRING 
210 PRINT: INPUT "YOUR STRING": S$ 
220 IF' LEN(S$) =3 THEN 310 
230 PRINT "MUST BE 3 CHARACTERS" 
240 GOTO 210 

300 REM ** RVS IS REVERSE OF' SS 
310 RVS = RIGHT$ 1SS, lJ ~ MIDS ($$ . 2. ll + LEFTS(SS. 1) 

400 REM "* PRINT REVERSE STRING 
410 PRINT "THE REVERSE IS" RV$ 

500 REM ** GO BACK FOR MORE 
510 GOTO 210 

Hmmrn ... ho\\' \\·otdd you tell the computer to print the reverse of a 
string \'<'ith 4 characters'? 5 characters? as many characters as you 
enter? Try yo ur hand at these larger problcn1s. (fran1es 10. 12, 18. 
27- 29) 
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' 

• 

6 . 240 C = VAL {C$) 

250 CLS C 
260 FOR K= 1 TO 1 ':O: NEXT K 
270 K = K + 1 

Try some other color sequences: 

etc . 

110 KO LOR = " 10203040506070809" 
110 KOLOR$ = 11 324100'' 

tv1ake it easier to change the seque11ce of colors. Use an INPUT statc-
1nent to get the va lue of KOI...01~$. (fra1nc 22) 

7.8,9.10. v\/e leave these for your an1usen1ent. You should ha\'e litlle 
trouble vvith problcn1s 7 and 8. Prob le1n 9 n1ight cause a fe\v 
\•vr inkles . You can solve it. though. \Vith BASIC tools l'ron1 the 
first 10 chaµtcrs. There arn at least t\vo elegant, short progran1s 
to do it. 

In problem 10. use your d ictionary as a resource. llo\•V mighl you 
n1ake na1nes sound Rornan. or Norse. or Ce ltic . or Elvish'? 
If all else fails. ye ll for 1-IELP! Send a self-addressed starnped envelope 
to 

Dvn1ax Gazette -
P.O. Box 310 
Menlo Park. CA 94025 

• 

.. 
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CHAPTER ELEVEN 

Subscripted Variables 

In ll1is chapter you \.vill learn to use subscripted variables and bunches of 
subscripted variables . called arrays. You \•vii ] use arrays of subscripted 
variab les in programs to twinkle stars, play music . simulate coin flipping 
and dice rolling. and play games. Subscripted variables add a new din1en
sion to yottr ability to make the computer de vvhat you \.vant it to do. 

\l\fben you finish tl1is chapter, you will be able to: 

• Recognize and use subscripted numeric variables: 
• Recognize and use subscripted string variables; 
• Use the DIM (for O!Mension) statement to reserve mcn1ory space 

for arrays (lists) of subscripted vari ables; 
• Enter numbers into nurneric arrays in severa l \•Vays; 
• En ter strings into string arrays i11 several \.vays. 

Arrays of subscripted variables are powerful and useful tools . 

1. You have used simple nun1eric variables and string variables . 

- Numeric variables: A B 
-String variab les: A$ B$ 

CODE 
GAME$ 

KO LOR 
RQ$ 

T1 
X$ 

x 

Novv you \·vill meet and learn hovv to use a nevv type of variable called a 
subscrip ted variable. Subscripted variab les con1e in two flavors. shoV1.rn 
belo1;v . 

- Subscripted nun1eric variable:T(3) 
-Subscripted string variable: CH$(2) 

A subscripted var iable consists of a variable nan1e fo llovved by a number 
enclosed in parentheses. 

-A(3) is a subscripted variable 
- A3 is not a subscripted variable. It is a simple numeric variable. 
-N$(7) is a subscripted variable. 
-N$ is not a subscripted variable . It is a simple string variable. 
- N7$ is not a subscri pted variable. 

273 
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For each of the follov11i11g, tell \•vhether it is a subscripted variable or a 
simple variable. 

T~~~~~~~~~- T1~~~~~~~~~-

T ( 1 )--------- T1 ( 1 ) ________ _ 
KOLOR(3) _ ______ _ KOLO'---------
KEY$. _______ _ K$(4) ______ _ _ 

T 
T(1) 
KOLOR(3) 
KEY$ 

sin1ple 
subscripted 
subscripted 
simple 

Tl 
1' 1 ( 1) 
KOLOR M 
K$(4) 

2. A subscripted variable consists of: 

a variable name 
left parenthesis 
a subscript 
right parenthesis 

T(5) 

Numeric 

T 
T( 
T(5 
T(5) 

variabl/ \subscript 

W$(7) 

· bl I \ b · var1a e su script 

String 

W$ 
W$( 
W$(7 
W$(7) 

Say it: 
"T sub 5" 

--

The subscript can be a numeric variable . 

T(R) 
\l\1$(K) 

"T sub R" 
"W$ sub K" 

The subscript can be a numeric expression. 

"T sub N plus 1 " 

--

T(N + 1) 
W$(2*X + 1) "W$ sub 2 times X plus 1" 

simple 
subscripted 
simple 
subscripted 

----- @)f)~ll' 

For eacl1 subscripted variable, v.rrite OK or NOT OK. 
(a) KOLOR(C$) ______ _ 
(b) KOLOR(C) _______ _ 
(c) W$(L$) ______ _ 

(d) W$(K + 1)--------

----------



(a) NOT OK Subscript must be nu1neric. 
(b) OK 
(c) NOT OK Subscript must be numeric. 
(d) OK 
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3. Now you k.J10,,v what subscripted variables look like. But what are they 
good for? Patience-\ve are slo\'\1ly getting to it. 

An array is a list of subscripted variables. 

T(l) This is an array of three subscripted 
T(2) variables. Each subscripted variable 
T(3) is an ele1nent of the array. T. 

(a) In the array: D(l) D(2) D(3) 0(4) 
I low many elements? _________ _ 

(b) In the array: W$(0) 'vV$(1) W$(2) 
HO\V many elements? _________ _ 

(c) Write the elements of an array C which has seven (7) elements, 
beginni11g with C(O). 

(a) 4; (b) 3; Yes, zero subscripts are OK. 
(c) C(O) C(l) C(2) C(3) C(4) C(5) C(6) 

Count tl1em. Seven elements, beginning \Nith C(O). 

IMPORT ANT NOTICE! Subscripts are whole numbers 
O. 1. 2, 3, and so on. 

~cj 
(J I "- ~ -

4. Once n1ore, th ink of the computer's memory as a bunch of boxes, cal led 
number boxes (Chapter 4) and string boxes (Chapter 5). No\v you also have 
arrays of subscripted number boxes and arrays of subscripted string boxes. 
For example, here is an array of number boxes. 

T(l} I I 
T(2) I I 
T(3) I I 
T(4) I I Seven subscripted variables are 

names for seven number boxes. 
T(5) I I 
T(6) I I 
'f(7) I I 
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Take pencil in hand and assign nu1nbers to the subscripted variables. as 
follows: 

T (1) = 89 
T (5) = 147 

T(l) I 89 I 
T(2) I 108 I 
T(3) 125 I 
T(4) 133 I 
T(5) 14 7 I 
T(6) 1s9 J 

T(7) 1 170 I 

T(2) = 108 T(3) = 125 
T(6) = 159 T(7) = 170 

1'(4) = 133 

Do these numbers look familiar? 
They are the lone numbers for 
Middle C. D, E. F, G. A, and B. 

• 

5. Let's \<Vrite a program that tises subscripted variables to put son1e 
t\vinkling stars on the screen. First. read seven star positions into the 
variables SP(l), SP(2). SP(3), SP(4), SP(5). SP(6). and SP(7). 

100 REM ** TWINKLING STARS 
110 CLS 

200 REM ** READ STAR POSITIONS INTO ARRAY SP 
210 F'OR STAR = l to 7 ~-----...~.-..... 
220 READ SP(STAR) 
230 NEXT STAR 

In this program. we 
will not use SP(O). 

240 DATA 198. 171, 207. 243. 250. 313. 308 

In the FOR- EXT loop. \vhen STAR is 1. SP(STAR) is SP(l): \vhen 
STAR is 2. SP(STAR) is SP(2); •vhen STAR is 3, SP(STAR) is SP (3); and 
so on-up to SP(7). 

After t he co1nputer has completed the FOR-NEX'f loop, what values will 
be in SP(l ) through SP(7)? Sho"'' them belovv. 

SP(l) ._____.I SP(2) SP(3) SP(4) 

SP(5) I SP(6) .__I --' SP(7) .__[ ____. 

----------
SP(l) [ 198 I SP(2) [ 171 I SP(3) [ 207 I SP(4) [ 243 I 
SP(5) [ 250 I SP(6) [ 313 I SP(7) [ 308 I 
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To see vvhere the stars vvill appear on the screen. use a screen map for 
PRINT positions. Put an asterisk (*) in each screen position. 

I 
1234~67890 

COLUMNS 
11111111 222222222233 
23 456 7890 1 2345678901 

ROW~ 
(} 0 

I) 

- - - '-

I · , - -- I~ ' ~ -
2 64 

. - ,_ - -

} qf, 

- - - I · 

4 128 
- " - 1 ~ 

5 160 
- - ,_ ,_ 

6 19? - - - " " 
- f-o I • - - - - -

8 256 
>- . - - - '- . ·-

9 288 

10 320 

11 l52 
- >- ..... -

12 l84 
I·• - .._ 

13 416 
,_ 

14 448 

15 480 

6. The star positions are now stored in an array of subscripted variables. 
Next. \Ve vvant a program block to turn on the stars. 

300 REM ** TURN ON THE STARS 
310 FOR STAR = 1 TO 7 
320 PRINT(c1S P(STAR ) . "*": 
330 NEXT STAR 

The computer wi ll turn on a star at screen posi tion SP(l), then turn on a 
star at SP(2), then turn on a star at SP(3), and so on, until it turns ona star al 
SP(7). Of course, this vvill happen very quickly. in a sn1all fraction of a 
second. 

Hovv can you slO\V things dO\VO so you can sec the stars coming on, one 
bv one?_~~~~~~~~~~~~~~~~~~~~~~~~~~-

• 

----------
Put a time delay in the FOR-NEXT loop. For example. try this: 

325 FOR K-1 TO 500: NEXT K 

• 
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7. The stars are on, but are not yet twinkling. So pick a random star and 
tvvinkle it. 

400 REM ** RANDOM STAR 
410 RS = RND (7 ) 

500 REM ** TWINKLE IT Orr 
510 PRINT (<i SP (RS) . 11 11 • 

• 

520 GOSUB 810 

600 REM ** TWINKLE IT ON 
610 PRINT (il SP (RS ), It* 11 , . 
620 GOSUB 810 

700 REM ** DO IT AGAIN 
710 GOTO 410 

800 REM ** TIME DELAY SUBROUTINE 
8 10 z = 200 
820 rOR K= l TO Z: NEXT K 
830 RETURN 

In line 410, the possible values of RS are 1 to 7. 
(a) lf RS is 2, "vhal is the value of SP(RS)? ________ _ 
(b) If RS is 7, \<Vhat is the value of SP(RS)? _ _______ _ 

(a) When RS is 2, SP(RS) is SP(2). The va lue of Sf(2) is 171 (see frame 5). 
(b) \1Vl1e11 RS is 7, SP(RS) is SP(7). The value of SP(7) is 308 (see frame 5 ). 

8. If you ran the progra1n, or plotted the stars or1 a screen map , you know 
tl1at the screen shows the Big Dipper. T\>\'O of the stars in the Big Dipper 
point to the North Star. So. let's add the North Star to the list of stars in the 
DAT A statement. 

240 DATA 198 , 171 , 207. 243 , 250, 313 . 308, 30 

t 
Big Dipper North Star 

Now there are eight stars instead of seven. Modify the program so the 
con1puter \<\rill turn on and twinkle eight stars . 

• ----------



Make these changes: 

210 FOR STAR = l TO 8 
310 FOR STAR = l TO 8 
410 RS = RND (8 ) 
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9. I-Imn1m .. . it vvould be a lot easier to cl1ange the star patter11 if we put 
the nun1ber of stars (call it NS) in a DATA statement, as follovvs: 

Value of NS. 

i 
250 DATA 8 
260 DATA 198 , 17 1, 207. 243. 250. 313 . 308. 30 

Modify the program in fran1es 5, 6. and 7 so the computer reads the value 
of NS, the11 reads the values of SP(l) through SP(NS) . then turns on the 
stars, then tvvinkles then1. 

200 REM ** READ STAR POSITIONS INTO ARRAY SP 
210~~~~~~~~~~~~~~~~~~~~~~~~ 

220~~~~~~~~~~~~~~~~~~~~~~~~ 

230~~~~~~~~~~~~~~~~~~~~~~~~ 

240~~~~~~~~~~~~~~~~~~~~~~~~ 

250 DATA 8 
260 DATA 198. 171 , 207 , 243. 250. 313 , 308 , 30 
3 10~~~~~~~~~~~~~~~~~~~~~~~~ 

410~~~~~~~~~~~~~~~~~~~~~~~~ 

Make these changes to the program in frames 5, 6, and 7. 

200 REM ** READ STAR POSITIONS INTO ARRAY SP 
210 READ NS 
220 FOR STAR = l TO NS 
230 READ SP (STAR ) 
240 NEXT STAR 

310 FOR STAR=l TO NS 

4 10 RS = RND(NS ) 

10. Instead of READ a11d DAT A statements, yotl can use INPU1' state
ments to enter star posi lions. 



280 TRS-80 COLOR BASIC 

100 R.EM ** TWINKLING STARS 
110 CLS 

REM ** ASK FOR STAR POSITIONS 
INPUT "HOW MANY STARS": NS 
PRINT 
FOR STAR =l TO NS 

• 

This replaces block 200 
in the preceding frame. 

200 
210 
220 
230 
240 
250 

INPUT 11 STAR POSITION (OTO 510 )"; SP (STAR ) 
NEXT STAR 

' 300 
310 
320 
330 
340 

400 
410 

500 
510 
520 

600 
610 
620 

700 
710 

REM * * TURN ON THE STARS 
CLS 
FOR STAR= ! TO NS 

PRINT (a SP(STAR ), 
NEXT STAR 

11 * I I • 
• 

REM ** RANDOM STAR, 1 TO NS 
RS = RND(NS ) 

REM ** TWINKLE IT OFF 
PRINT (ci SP(RS ), I i I I • . 
GOSUB 810 

REM ** TWINKLE IT ON 
PRINT (ii SP (RS ) , ''*'' . . 
GOSUB 810 

REM ** DO IT AGAIN 
GOSUB 410 Change line 810 

for faster or 

800 
810 
820 
830 

REM ** TIME DELAY SUBROUTINE slower twinkling. 
z = 100 .,. _____ _ 

--------FOR K=l TO Z: NEXT K ------------()() 
RETURN ~rt'\-1'\--

Use this progran1 to enter the star positions for the Big Dipper. You will 
find them in the DATA staten1ent (li ne 240) in fra1ne 5. A RUN should begin 
like this: 

HOW MANY STARS? 7 

STAR POSITION (0 TO 510 )? 198 
STAR POSITION (0 TO 510 )? 171 

and so on 

11. And now .. . a galactic encore! VVe are pleased to present, for your 
stargaz ing pleasure, a smal l spiral galaxy (very sn1all- onl y 19 stars). The 
star positions are shovvn below. 

47, 85, 105, 121, 175, 178, 186, 204, 229, 240, 
243, 267, 273. 281, 333 , 342, 368, 371. 391 
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Watch "''hat happens "''hen vve enter tl1e star positions. 

HOW MANY STARS? 19 

STAR POSITION 
STAR POSITION 

(0 TO 510 )? 
(0 TO 510 )? 

• 

STAR POSITION (0 TO 510 )? 
STAR POSITION (0 TO 510 )? 
?BS ERROR IN 240 
OK 

• 

.....----sP(l) 
47 
85 SP(2) 

---- SP(lO) 
240 
243 SP(l 1) 

Oops ! 

\!Ve got a Bad Subscript ERROR in line 240 1,vhen vve tried to enteT a 
number into SP(l 1). Unless you tell it otherwise. the co.mputer reserves 
memory space for subscripts 0 to 10. It refused to accept our value of 243 for 
SP(11). 

Add the follo,l\ling staten1ent to the program in frame 10. 

120 DIM SP (100 ) 

No"'' yo u can enter up to 100 star positions in to SP(l) to SP(lOO). RUN the 
program, enter the 19 spiral galaxy star positions, and stargaze. 

Tl1e statement: 

120 DIM SP(lOO) 

tells th e computer to reserve memory space for the array SP with up to 101 
elements. The elements of the array are the subscripted var iables SP(O) , 
SP(l), SP(2}, and so on, up to SP(lOO) . 

120 DIM SP( 100 ) 

Largest subs~pt 
al lowed in the 
array SP. 

A DIM statement should be placed early in a progran1. before values are 
put into subscripted variables. 
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(a) The statement: 

130 DIM T(33) 

reserves space for a numeric array T consist ing of (how many?)_ 
--------- elements. 1'he smallest possible subscrip t 
is. __________ and the largest possible subscript is_ 

(b) The statement: 

110 DIM WORD$(20) 

reserves space for a string array WORD$ consisting of (ho\v n1any?) _ 
_________ clements. The sma llest subscript is __ _ 
_______ and the largest is _________ _ 

(c) Write a DIM statement to reserve space for a nu111eric array consisting 
of e lements LV(O). LV(l), LV(2), ... , LV(26). 

(a) 
(b) 

34; 0; 33. 
21; O; 20. 

(c) DIM LV(26) 

The clc1nents are T(O), T(2). T(2) .... , T(33). 
'fh e elements arc WORD$(0), WORD$(1), 
WORD$(20). 

. . . ' 

12. In frame 9. you modified the 'TWINKLING STARS program so the 
number of stars (NS) is READ f rem a DATA staten1ent. Our modification 
looked like this: 

200 REM ** READ STAR POSITIONS INTO ARRAY SP 
210 READ NS 
220 FOR STAR; l TO NS 
230 READ SP(STAR) 
240 NEXT STAR 
250 DATA 7 
260 DATA 198, 171. 207, 243. 250, 313. 308 

Someone has to count Lhe stars and put the value of NS in the first DATA 
statement. People don't like to count things and sometimes make m istakes. 
Computers don't mind counting things and rarely make a mistake. So let's 
have the computer count the stars . 

• 



• 

Do this: 

[I] 
210 NS = 0 
220 STAR = 1 Testforflag. 

230 READ SP(STAR) 
240 IF SP(STAR) =-1 THEN 310 
250 STAR = STAR + 1 
260 NS = NS + 1 
270 GOTO 230 

900 REM ** STAR POSITIONS 
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Flag 

910 DATA 198, 171. 207, 243, 250. 313. 308. -1 

Line 250 increases the value of STAR by 1 and line 260 increases the 
value of NS by 1, each lime n ne,.v star position is read. l !ere is another \.vay 
lo do it: 

[ill 
210 STAR = 0 
220 STAR = STAR + 1 
230 READ SP (STAR ) 
240 IF SP(STAR )<> -1 Then 220 
250 NS = STAR - 1 

900 REM ** STAR POSITIONS 
910 DATA 198, 171. 207, 243. 250, 313. 308, -1 

Wl1en the computer finishes either [!] or [ill above. the seven star 
positions are in SP(l) through SP(7), and NS is equal lo 7. vVhat is in SP(8)? 

The flag (-1), which, when waving, signals "no n1ore data." VVe used - 1 
as the flag because a screen position can never be - 1. 

13. Now let 's apply \.Yhat we learned about arrays by prograrnming a 
horrendous tune. Complete the following prograrn to play random rnusic, 
using an array T of tone numbers entered from the keyboard. Make duration 
also random. Fill in line 250, then v.•rite block 300 . 

• 
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' 

100 REM ** RANDOM MUSIC PROM AN ARRAY 
110 DIM T(30) 

200 REM ** ASK POR TONE NUMBERS 
210 CLS 
220 INPUT "HOW MANY TONES": NT 
230 PRINT 
240 fOR K=l TO NT 
250~~~~~~~~~~~~~~~~~~~~~~~~~ 

260 ·NEXT K 
• 300 REM ** PLAY A RANDOM TONE 

400 REM ·** DO IT AGAIN 
410 GOTO 310 

250 INPUT "TONE NUMBER(O TO 255 )": T(K ) 

I-Iere are three vvays to write block 300: 

310 RT = RND (NT) 
320 T = T (RT ) 
330 D = RND ( 4) 
340 SOUND T. D 

Remember: 
310 RT = RND( NT) T and T( ) are different variables. 

320 D = RND ( 4 ) T is a simple variable. 
T( ) is a subscripted variable. 

330 SOUND T (RT) . D 

310 T = T ( RND (NT) ) 
320 D = RND( 4 ) 
330 SOUND T, D 

14. Hm1nn1 ... a tone n un1ber can't be - 1. So use -1 as a flag to signal that 
there are no more tones, as we did i11 fra1ne 12. Re,.vrite block 200 of 
RANDOM MUSIC FR.OM AN ARRAY so the computer counts the nun1ber 
of tones, stopping \Nhen son1eone types - 1. 

200 REM ** ASK POR TONE NUMBERS 

We did it like this : 

The rest of the 
program is in 

frame 13. 
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210 CLS 
220 PRINT "TO QUIT. TYPE - 1 AS TONE NUMBER" 
230 PRINT 
240 NT = 0: K = 1 
250 INPUT "TONE NUMBER (0 TG 255)"; T(K) 
260 IF' T(K) = -1 THEN 310 
270 K = K + 1 : NT = NT + 1 
280 GOTO 250 

A RUN might go like this: 

TO QUIT, TYPE -1 AS TONE NUMBER 

TONE NUMBER (O TO 255)? 89 
TONE NUMBER (0 TO 255)? 108 
TONE NUMBER (0 TO 255)? 125 
TONE NUMBER (0 TO 255)? 133 
TONE NUMBER (O TO 255)? 89 ~------------
TONE NUMBER (0 TO 255)? 159 
TONE NUMBER (0 TO 255 )? 170 
TONE NUMBER (0 TO 255 )? -1 -}~Music 

If you especially like 
a certain tone, you can 
enter it more than once 
and hear it more often. 

15. For you people '"' ith lazy fingers or no coin. here is a progran1 that 
flips coins and also counts how many Heads (H) and ho\·V many Tails (T). 

100 REM ** COIN FLIPPER AND COUNTER 
110 C$(1) = "H II 

120 C$(2) = 11 T II 

200 REM ** TALK TO A PERSON 
210 CLS 
220 INPUT "HOW MANY FLIPS ( l TO 100 )11

: NF' 
230 IF' NF' < 1 THEN 220 
240 IF' NF' > 100 THEN 220 

300 REM ** START F'ROM ZERO 
310 N(l) = 0 
320 N ( 2 ) = 0 

400 REM ** FLIP AND COUNT 
410 CLS 
420 F'OR K= l TO NF' 
430 FLIP = RND (2 ) 
440 PRINT CS (F'LIP ) : 
450 N(F'LIP ) = N(F'LIP ) + l 
460 NEXT K 

500 REM ** DISPLAY RESULTS 
510 PRINT: PRINT 

This program Is a simulation. I t 
causes the computer to simulate, 

or imitate, coin flipping. 

520 PRINT N(l) "HEADS AND" N(2 ) "TAILS" 

600 REM ** DO NOTHING 
610 GOTO 610 
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Go ahead. Enter the progran1 carefully and correctly. Then use it to flip 10 
coins, 20 coins, 100 coins. If you don't trt1st the con1puter's 1-IEADS and 
TAILS count. count tl1em yourself. 

\1Vhen you have finished flipping out (oops! sorry), answer the fo llovving 
questions about COIN FLIPPER ANO COUNTER. 
(a) In line 230, the con1puter prints HO\IV Tv!ANY FLIPS (1 TO 100)?. 

Suppose you enter 101 as your ansvver. What happe11s? ____ _ 
(b) In line 430. v.rhat are the possible va lues of FLIP? ______ _ 
(c) Suppose FLIP is 1. In line 440, vvhat does the co1nputer pri11t? __ 
(d) If FLIP is 1, 1,.vhat happens in li ne 450? __________ _ 
(el \!Vhat variable counts the 11un1ber of heads flipped by the con1puter? 
(f) \!\/hat variable counts the nun1ber of tails flipped by the con1puter? 

(a) The co1nputer patiently again asks : HOW MANY FLIPS (1TO100)? 
This happens because line 240 sends the con1puter back to line 220 
vvhenever NF is greater than 100. 

(b) 1 or 2 
(c) The value of C$(1) . rfhis value is Hand a space. 
(d) The value of N(l] is increased by 011e. 
(e) N(l) 
(f) N(2) 

16. Instead of flipping a coin, roll a six-sided die. Do11't print each roll 011 
the screen. Instead, as the con1puter "rolls" the die again and aga in , count 
how n1any ls, how many 2s, and so 011. After NR rolls, print the nun1ber of 
ls. Zs, and so on, as shov.rn in the fo llov.iing RUN. 

HOW MANY ROLLS? 100 
FREQUENCY means 

Number of Times 

OUTCOME 
1 
2 
3 
4 
5 
6 

FREQUENCY 
15 
18 
13 
16 
20 
18 

F'OR MORE ROLLS. PRESS ANY KEY 

Write your program using the following outline of REM staten1enls. 

100 REM ** DIE ROLLER AND COUNTER 
200 REM ** TALK TO PERSON 
300 REM ** START COUNTS AT ZERO 
400 REM ** ROLL AND COUNT 
500 REM ** SHOW RESULTS 
600 REM ** WATT F'OR KEY PRESS. DO AGAIN 
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Don't read on until after you have \\'ritten your program. Then read on. 

17. \!Ve did blocks 100. 200. and 300. as follows: 

100 REM ** DIE ROLLER AND COUNTER 
N R for Number 

200 REM ** TALK TO PERSON of Rolls. 

210 CLS 
220 INPUT "HOW MANY ROLLS": NR --------· 1)1) 

300 REM ** START COUNTS AT ZERO 
310 POR K = l TO 6 
320 D(K) = 0 
330 NEXT K 

(a) ln your O\vn vvords. describe wl1at happens in block 300. ___ _ 

(b) So far. is a DIM statement necessary? ___________ _ 

(a) Block 300 assigns the value zero (0) to each and every subscripted 
variable D(1) through 0(6). 

(b) No, because no subscr ipl is 1nore than 10. The largest subscript used is 
6 i11 D(6). 

18. Here's the big one, block 400! 

400 REM ** ROLL AND COUNT 
410 POR R = 1 TO NR 
420 SPOTS = RND (6) 
430 D(SPOTS ) = D(SPOTS) + 1 
440 NEXT R 

• 

(a) Suppose NR is 100. 1lovv n1any tilnes will lines 420 and 430 be 
executed by the computer? _________ _ 

(b) In line 420, what are the possible values of SP01'S? , 

(c) Suppose SPOTS is 1. vVhat happens in line 4:30? ______ _ 

(d) Suppose SPOTS is 3. V\lhat happens in line 430'? ______ _ 

(c) Suppose SPOTS is 6. What happens in line 430'? ______ _ 

(f) \IV hat variable keeps track of the nu1nber of tin1cs the "die" came up 5'? 
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(a) 100 times, thanks to line 410. 
(b) 1, 2, 3, 4, 5, or 6 . This simulates one roll of a six-sided die . 
(c) The value of D(l) is increased by 1. 
(d) The value of D(3) is increased by 1. 
(e) The value of 0(6) is i11creased by 1. 
(f) D(5). Also, D(l) keeps track of the nu1nber of tin1es the die can1e up 1, 

0(2) keeps track of the number of times it can1e up 2, and so on up to 
D(6). 

19. Blocks 500 and 600 are easy. 

500 REM ** SHOW RESULTS 
510 PRINT 
520 PRINT "OUTCOME", "FREQUENCY" 
530 PRINT 
540 FOR SPOTS=l TO 6 
550 PRINT (ct SPOTS. D (SPOTS ) 
560 NEXT SPOTS 

600 REM ** WAIT FOR KEY PRESS, DO AGAIN • 
610 PRINT 
620 PRINT ''FOR MORE ROLLS , PRESS ANY KEY" 
630 IF' INKEY$ = II II THEN 630 ELSE 210 

Try some variations. 

- Loaded die. Make 5 n1ore likely to occur. 

420 SPOTS= RND(7): IF SPOTS= 7 'fHEN SPOTS= 5 

\/Vant to make 5 even more likely? Try thjs: 

420 SPOTS=RND(8): IF SPOTS > 6 THEN SPOTS=5 

RUN the progra1n for each variation above and see whether 5 
occurs n1ore frequently. Try this on an unsuspecting friend. He 
or she will probably say.that the co1nputer 1nade a mistake. Ha! 
Computers don't n1ake rnistakes- programn1ers make mis
takes. 

- Oh, you don 't like 5? Your favorite number of spots is 3? OK, 
change line 420 so 3 is rnore likely. 

420 SPOTS=RND (7 ) : IF' SPOTS=? THEN SPOTS=3 
420 SPOTS= RND(8 ) : IF' SPOTS>6 THEN SPOTS=3 
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20. Here is another, more colorful way to show the results of NR rolls of a 
single die. 

500 REM ** PAINT THE RESULTS 
510 CLS 0 
520 FOR SPOTS=l TO 6 
530 DOWN = 2*SPOTS 
540 FOR OVER=l TO D(SPOTS ) 
550 SET(OVER, DOWN. SPOTS ) 
560 NEXT OVER 
560 NEXT SPOTS 

With the above change, the results shown in fran1e 16 would appear as 
follows: 

gree n 

yell ow 

blue 

red 

buff 

cyan 

Make the above change to DIE ROLLER AND COUNTER and roll a few 
dice. Try 100 or 200 rolls. Try 1000 rolls. Oops! The con1puter probably 
tried to paint a stripe right off the screen and stopped with an error 
message. 

Then read on and vve'll ask you so1ne leading questions about PAINT 
THE RESULTS. 
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(a) When SPOTS is 1, "vhat is the value of 00\IVN in line 530? __ _ 
(b) When SPOTS is l. "vhat happens in lines 540 through 560? __ _ 

(c) Whe11 SPOTS is l, vvhat color is Lhe stripe painted in li11es 540 
through 560? _ ________ _ 

'vVe could also ask Lhc above questions for SP01'S= 2, SPOTS=3, and so 
on up to SPOTS= 6. 'vVe \Von't. h1stead, \,ve ask you to ask yourself these 
questions and ans..,ver them. 

--------- -
(a) 2 
(b) The computer pa ints a stripe fro1n O\tER= l to OVER=D(l). Aha! The 

length of the s tri pe is the number of ti1nes the die can1e up l, 
(c) green 

'vVhen SPOTS is 2, the value of DO\IVN is 4. 1'hc co1nputer draws a s tripe 
from OVER=l to OVER= D(2). This stripe is yellO\,v. And so on. 

21. Next, let's turn the co1nputer into a sound and color organ. You can 
play up to eight notes in up to eight colors using the number keys 1 through 
8. In lines 910 and 920 \Ve have put the tone nu1nbcrs for the scale of C and 
color codes for green, yellow. blue. a11d red. Change them to your choice of 
tones and colors. 

100 REM * * SOUND AND COLOR ORGAN 

200 REM ** FILL TONE AND COLOR ARRAYS 
210 FOR K= l TO 8 
220 READ T(K) 
230 NEXT K 
240 FOR K=l TO 8 
250 READ C(K) 
260 NEXT K 

300 
310 
320 
330 
340 

REM ** TELL WHAT TO DO 
CLS 
PRINT "USE ONLY KEYS 1 TO 8 . " 
PRINT "PRESS A KEY (1 TO 8) . " 
IF INKEY$ ="" THEN 340 

REM ** PLAY SOUND AND COLOR 
K$ = INKEY$ 
K = ASC ( K$ ) - 48 
CLS C(K) 

Line 420 can also 
be written as: 

420 K = VAL(KS) 

400 
410 
420 
430 
440 
450 

SOUND T( K) . l Variation: Try 2 or 5 or 10. 
K$ = INKEY$ : IF K$ ="" THEN 430 ELSE 410 

900 REM ** TONE NUMBERS AND COLOR NUMBERS 
910 DATA 89, 108. 125. 133. 147. 159. 170. 176 
920 DATA l, 2. 3. 4, 1. 2. 3. 4 

• 
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Enter the progra1n and RUN it. Press any nurnber key, 1 to 8. Each key 
will cause a different tone to p lay. 
(a) What colors might appear? _______________ _ 
(b) If you press the OJ key, what is the value of K in line 420'? __ _ 

----------
(a) green. yello\v, blue. or red. (See line 920.) 
(b) 1. vVhy? KS is " 1 ".Therefore, ASC(K$) is 49 and ASC(KS) - 48 is 1. 

Just to see \vhat happens, press the 9 key or a letter key or the space bar. 
Remember, this program is designed to \<Vork only \v i th the number keys 1 
to 8. 1'hese keys arc used to select tone from the array T(J artd colors from 
the asrray C(). 

22. Rewrite SOUND AND COLOR ORGAN so you ca n press letters of the 
a lphabet to make ton es and co lors happen 

Press A to get first tone and color 
Press B to get second lone and color 
Press C to get third tone and color 

Press Z to get 26th lone and color 

----------
We 1nade these changes: 

110 DIM T(26 ) . C(26l ..,... .. .. .... 
Yes, you can DIM 
two or more arrays 
in one statement. 

210 rOR K=l TO 26 ........ .. 
240 rOR K=l TO 26 .. .... .. . . 

420 K = ASC(K$) - 6 4 ~/01' 

( 

You must also put 26 tone numbers and 26 co lor numbers in DATA 
statements. If you wish, your favorite to11e nun1bcrs or color nun1bers can 
appear more than once. 
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23. Remernber the GUESS MY WORD game? If not, revie\.v Chapter 10, 
frames 6 to 8, and Self-Test question 4. Rewrite GUESS MY \!VORD so the 
computer first puts the \.vords into the stru1g array WORD$, then selects 
words at rando1n from the string array. Here is an outli11e of the program: 

100 REM ** GUESS MY WORD 
200 REM ** READ AND COUNT WORDS 
300 REM ** TELL HOW TO PLAY 
400 REM ** PICK RANDOM WORD FROM ARRAY 
500 REM ** GET GUESS 
600 REM ** IF' NOT CORRECT. GIVE CLUE 
700 REM ** WINNER! 
800 REM ** TELL HOW TO PLAY AGAIN 
1000 REM ** LIST OF WORDS & FLAG, zzz 
1010 DATA ARK. BAH. CAT, DIG, ELF. FLY 
1020 DATA F'UN. GNU, HAW. HEX. JOY. LEU 
1030 DATA MEW , NIX, OAF. PAL. RAM. RED 
1040 DATA ROC , SHH. SKY , TOO. UGH. VIA 
1050 DATA WAG . wow. YAK, zoo. zzz 

Flag 

Don't peek! \1\frite your progran1 and try it. Then read on. 

24. We· began like this: 

100 REM ** GUESS MY WORD 
110 CLEAR 1000 
120 DIM WORD$(200 ) 

200 REM ** READ AND COUNT WORDS 
210 NW = 0 : K = 1 
220 READ WORD$(K) 
230 IF WORD$(K) = 11 ZZZ11 THEN 310 
240 NW = NW + 1 : K = K + 1 
250 GOTO 220 

1000 REM ** LIST OF WORDS & FLAG, ZZZ 
1010 DATA ARK , BAH. CAT. DIG, ELF , FLY 
1G2G G~~~ FUN, CNU. H~~. HEX , JGY, LEU 
1030 DATA MEW, NIX. OAF. PAL, RAM , RED 
1040 DATA ROC, SHH, SKY. TOO. UGH, VIA 
1050 DATA WAG. WOW. YAK. ZOO. ZZZ • 

Line 110 reserves memory space for 1000 string characters. Line 120 
reserves memory space for a string array WORD$ \•vi th up to 201 elements. 
However, \1\fORD$(0) is not used. so the array can store up to 200 words . 

• 
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(a) Will 200 three-letter words fit into 1000 characters spaces? ___ _ 

. 
Suppose the computer 11as just finished executing block 200. It has read 

and stored all the three-letter words in the DATA statements in fra1ne 26 . 
(b) Wl1at is the value of WORD$[3)? ________ _ 
(c) Where is PAL stored? _________ _ 
(d) Wl1ere is ZZZ stored? _________ _ 
(e) What is the value of K? _________ _ 
(f) What is the value of NW? ________ _ 

• 

(a) Yes. 200 three-letter \NOrds can be stored in 600 memory positions 
plus a few required for "bookkeeping." 

(b) CAT 
(c) WORD$(16) 
(d) WORD$(29) 
(e) 29 
(f) 28 Good! NW is the number of words, not counting ZZZ. See frame 

12. 

25. That was the hard part. Here's the rest: 

• 

300 REM ** TELL HOW TO PLAY 
310 CLS 
320 PRINT "I'LL THINK OF A 3-LETTER WORD." 
330 PRINT "MY WORD IS BETWEEN AAA AND ZZZ." 
340 PRINT 
350 PRINT "MY LOWEST 'WORD' IS AAA." 
360 PRINT "MY HIGHEST 'WORD' IS ZZZ." 

400 REM ** PICK RANDOM WORD FROM ARRAY 
410 RW = RND (NW ) 
420 W$ = WORD$(RW) 

500 REM ** GET GUESS 
510 PRINT: INPUT "YOUR GUESS": G$ 

600 REM ** IF NOT CORRECT , GIVE CLUE 
610 IF G$< W$ THEN PRINT "TRY HIGH.ER WORD": GOTO 510 
620 IF G$> W$ THEN PRINT "TRY LOWER WORD": GOTO 510 

700 REM ** WINNER! 
710 PRINT "THAT'S IT! YOU GUESSED MY WORD. 11 

720 SOUND 89 , 20: SOUND 108, 20: SOUND 125 , 20 
730 SOUND 176, 40 

800 REM ** TELL HOW TO PLAY AGAIN 
810 PRINT 
820 PRINT "TO PLAY AGAIN , PRESS ANY KEY." 
830 IF INKEY$ = "" THEN 830 ELSE 310 
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Enjoy playing. Put your \Nord list in lines 1010 on. Try four-letter -vvords 
or five-letter words. If you do, remember lo change block 300, \.vhich lolls 
ho\.Y to play. 

Self-Test 

You are nearing th e end of the adventure. You have acquired skill, 
knovvledge , and experience points. So plunge into another Self-Test \Vith 
confidence-nothing can go array. 

1. Classify each variable as a numeric variable ( 1V), string variable (SV). 
subscripted nt11ncric variable (SN\1) . subscripted string variable 
(SSV), or not a legal variable (OOPS). 
(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
(g) 
(h) 

X$~~~~-~~~~~ 
$,,__ ________ _ 

TONE~~~~~~~~-
T( K) _______ _ 
KOLOR(K$) _______ _ 
L5S(3) _______ _ 
T(ASC(L$)- 64) _______ _ 

2. \!\' rite a single DIM s tatement to reserve space for a numeric array N 
\Vith 100 e lements and a string array S$ \v itl1 50 elements. 

3. Fill in the missing gaps in the following program. This program is 
similar to T\l\llNKLING STARS in fran1cs 5- 7 but uses blips of color 
ir1stead of asterisks to represent s tars . 

• 



• 

SUBSCRIPTED VARIABI LS 295 

100 REM •• TWINKLING STARS 
110 DIM OVER(lOO). DOWN (l00 ) . KOLOR!lOOl 
120 CLS 0 

200 REM ** READ STAR DATA INTO ARRAYS 
210 FOR STAR=l TO 7 
220 READ OVER(STAR), DOWN (STAR ). KOLOR{STAR ) 
230 NEXT STAR 

300 REM •• TURN ON THE STARS 
310~----------------------~ 
320~-----------------------330 _______________________ _ 

400 REM ** RANDOM STAR 
410 RS = RND(7) 

500 REM ** TWINKLE IT OPP 
510 RESET (OVER (RS ). DOWN!RS ) J 
520 GOSUB 810 

--- Turns ~tilr to black. 

600 REM ** TWINKLE IT ON 
610 _______________________ _ 

620~-----------------------

700 REM ** DO IT AGAIN 
710 GOTO 410 

800 REM ** TIME DELAY SUBROUTINE 
810 z = 200 
820 POR K= l TO Z: NEXT K 
830 RETURN 

900 REM ** STAR DATA: 
910 DATA 6. 12. 1 

OVER . DOWN, COLOR 

920 DATA 18. 10. 2 
930 DATA 26, 12. 3 
940 DATA 34. 14. 4 
950 DATA 38, 20, 6 
960 DATA 54 . 20. 7 
970 DATA 56. 14. 8 

Seven stars. 

4. Re\\lrite your program for question 3 so the computer reads the star 
data into arrays Q\tER. 00\i\lt\. KO LOR and also counts the number of 
·stars. Use - 1,- 1.- 1 as the end of data flags. Putting two stars per 
DA1'A staten1cnl. the star data looks like this: 

900 REM ** STAR DATA: OVER. DOWN. KO LOR 
910 DATA 6. 12, 1. 18. 10. 2 
920 DATA 26, 12 . 3. 34. 14. 4 
930 DATA 38, 20, 6. 54 , 20, 7 
940 DATA 56. 14, 8. -1. -1. -1 

These are end of 
data flags. 
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• 

5. Re"vrite your progra1n for question 4 so the star data is entered from 
the keyboard in response to an INPUT state1nent. 

OVER, DOWN, COLOR: 6, 12. 1 
OVER, DOWN, COLOR: 18, 10, 2 

OVER DOWN , COLOR? 56, 14, 8 
OVER, DOWN , COLOR? -1, - 1, - 1 

6. Flip tvvo coins. Let Heads equal 0 and Tai ls equal 1. The outcome of a 
flip is the su1n of these tvvo numbers. Here are the possible outco1nes . 

. 
FIRST COIN SECOND COIN OUTCOtvfE 

H H 0 
H T 1 
T H 1 The possible 

outcomes are 
T T 2 0, l,or2. 

\IVrite a program similar to DIE ROLLER AND COUNTER (fran1es 
18- 21) to flip t'.vo coins and count the outcomes. A RUN might look 
like this: 

HOW MANY F'LIPS? 100 

OUTCOME 
0 
1 
2 

F'REQUENCY 
29 
47 
24 

F'OR MORE ROLLS. PRESS ANY KEY 

Looks like these 
outconies are not 

equally likely. 

7. tvlodi fy yourprogra1n of question 6 so the computer rolls tvvo dice NR 
times and counts the possible outcomes. 
Possible outcomes: 2, 3. 4. 5. 6. 7, 8, 9, 10, 11, 12 

8. Ho'"' about three d ice? Aha! Vl/e use three dice to roll characteristics 
for fantasy adventure characters. The resu Its of running your program 
for a large nun1ber of rolls (try 1000) sl1ould tell you something abou t 
the probability. or likelihood, of rolling the various values from 3 to 
18. 

9. In your progran1s for -questions 6 to 8, paint the results as in frame 20. 

10. Using arrays, again try Scrabble Scores, question 9 i11 the Chapter 10 
Self-1'est. 
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tvlake music from strings of letters. Assign number scores to the letters 
A through Z as fo llo\vs: 

1\ = 1 G = 7 .NI= 3 s = 19 y = 25 
B = 2 H = 8 N = 14 T = 20 z = 26 
c = 3 I = 9 0 = 1 5 u = 21 
D = 4 J = 10 p = 16 v = 22 
E = 5 K = ·11 Q = 17 vv = 23 
F = 6 L - 12 R = 18 x = 24 -

\Vrile a program to: 
(a) assign 26 tone numbers to T(l ). 'f (2). T(3), ... . T(26); 
(b) as k ror a "vord or phrase: \vhen someone enters a \.vo rd. phrase. 

or any string, pul ii in WORD$; 
(c) for each letter of VVORD$. play the lone that corresponds to the 

letter; for A. play '1'(1); for B. play T(2): for C, play T(3); and so 
on- for Z. play T(26); 

(d) ignore spaces; in fact. ignore everything except letters: 
(e) after playing a tone for each letter, go back and ask for another 

vvord or phrase; or. p lay the same stuff aga in and again and again 
until people yell . '"furn that BLEEP thing off!" 

Is yo ur name musical? Is MATHEMATICS me lodious? Can you cont
rive some tuneful talk? 

Answers to Self-Test 

The 11un1bcrs in parentheses after each ansvver refer to the frames in the 
chapter vvhcre the top ic is d iscussed. 

1. [a) X N\1 

(b) X$ SV 
(c) SX OOPS 
(d) TONE OOPS Begins \\1 ith a reserved ''-'Ord (TO). 
(e) T(K) NV 
(f) KOLOR (K$) OOPS Subscript n1us t be numeric. 
(g) L5S(3) SSV 
(h) T(ASC(L$)-64) SSV (frames 1, 2) 

2. DIM N(99) . SS(49) _,_.,........., --..... 
SS(O) to SS(49) 

N (0) to N (99) 
(frame 11) 

3. 310 F'OR STAR =l TO 7 
320 SET(OVER (STAR ) . 
330 NEXT STAR 

DOWN(STAR ). KOLOR(STAR )) 

610 SETIOV ER (RS ), DOWN(RS ) . KOLOR (RS) ) 
620 GOSUB 810 

(frames 5- 7) 

• 
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4. We made these changes to the program in question 3: 

200 REM ** READ STAR DATA INTO ARRAYS 
210 STAR = 0 
220 STAR = STAR + l 
230 READ OVER(STAR. DOWN(STAR). KOLOR(STAR)) 
240 IF' OVER(STAR) <>-1 THEN 220 
250 NS = STAR - l 

310 FOR STAR = l TO NS 

410 RS = RND (NS ) 

5. Change only block 200. 

Remember: Use the 
DAT A statements 

m question 4 ! 

200 REM * * ENTER STAR DATA INTO ARRAYS 
210 STAR = 0 
220 STAR = STAR + 1 

(frame 13) 

230 INPUT "OVER. DOWN. KOLOR": OVER(STAR). DOWN(STAR). 
KOLOR(STAR) 

240 IF' OVER(STAR) <>-1 THEN 220 
250 NS = STAR - l (frames 10, 14) 

6. 100 REM ** COIN FLIPPER & COUNTER ( 2 COINS) 

200 REM ** TALK TO PERSON 
210 CLS 
220 INPUT "HOW MANY FLIPS": NF' 

300 REM ** START FROM ZERO 
310 N(O) - 0 
320 N(l) = 0 
330 N(2) = 0 

400 REM ** FLIP COINS & COUNT OUTCOMES 
410 F'OR F'LIP=l TO NF' 
420 Cl = RND(2 ) - l 
430 C2 = RND(2) - 1 
440 RESULT = Cl + C2 
450 N(RESULT) - N(RESULT ) + l 
460 NEXT F'LIP 

500 REM ** SHOW TOTALS 
510 PRINT 
520 PRINT "OUTCOME". "FREQUENCY" 
530 PRINT 
540 PRINT 0. N(O) 
550 PRINT 1. N(l) 
560 PRINT 2. N(2 ) 

600 REM ** WAIT F'OR KEY PRESS, DO AGAIN 
610 PRINT 
620 PRINT "F'OR MORE FLIPS. PRESS ANY KEY " 
630 IF' INKEY$ ="" THEN 630 ELSE 210 

Variation: Make one or both coins "unfair." (frames 15- 19) 
7, 8, 9. 10. No answers. Use your ne\v ski lls lo vvrite your answers. 



CHAPTER TWELVE 

Computing Problems 
and Challenges 

In the first 11 chapters. you learned hovv lo use tl1e following \VOrds in 
Color BASIC. 

ABS ASC CHR$ CLEAR CLS DATA 
DIM END ELSE FOR GOSUB GOTO 
IF 1NKEY$ INPUT LEFT$ LEN LIST 
MID$ NEW NEXT PRINT PRINT(<1 READ 
REM RESET RESTORE RETURN RIGH1'$ RND 
RUN SET SOUND STEP STOP THEN 
TO VAL 

Already, 38 tools in your BASIC Toolbox! In this chapter, vve \Viii pose 
problems, then so lve the1n in several \!\rays, using the above BASIC tools. 
You vvill also learn to use additional BASIC features, including the fol
lowing: 

INT ON POKE SGN STR$ 

This chapter is not divided into frames, as were chapters 1 through 11. 
Instead, each problem begins vvith a heading and description, fol lowed by 
one or more solutions. You will see that there are usually many different 
ways to solve a problem! \iVritc yo ur solution before you look al ours. 

For more computing problems. puzzles, and challenges, try these: 

"Computing Problems" in every issue of Dymax Gozette, P.O. Box 
310, Menlo Park, CA 94025. 

"Computing Proble1ns" in every issue of 'fhe Computing 1'eacher, 
Dept. of Computer and Information Scie11ce, University of Ore
gon, Eugene, OR 97403. 

"tv!y Computer Likes tv1e." in every issue of Popular Computing, 
P .0. Box 397, Hancock. NH 03449. 
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POSITIVE, NEGATIVE, OR ZERO 

An easy problem. \/\/rite a program to ask for a number. then tell \"'hether 
the number is positive, negative, or zero . When you RUN the progra1n, it 
might go like this : 

ENTER A NUMBER AND I WILL TELL 
YOU WHETHER YOUR NUMBER IS 
POSITIVE, NEGATIVE , OR ZERO 

YOUR NUMBER? -7 
YOUR NUMBER IS NEGATIVE 

YOUR NUMBER? 3 
YOUR NUMBER IS POSITIVE 

YOUR NUMBER? 0 
YOUR NUMBER IS ZERO 

YOUR NUMBER? • and so on . 

Solution #1 should be familiar. You first savv it in Chapter 9. frame 2. \/\le 
made some very slight changes. 

100 REM ** POSITIVE. NEGATIVE OR ZERO #1 

200 REM ** TELL PERSON WHAT TO DO 
210 CLS 
220 PRINT "ENTER A NUMBER AND I WILL TELL" 
230 PRINT 11 YOU WHETHER YOUR NUMBER IS" 
240 PRINT "POSITIVE, NEGATIVE. 

300 REM ** ASK FOR A NUMBER 
310 PRINT 
320 INPUT "YOUR NUMBER": X 

OR ZERO." 

400 REM ** TELL PERSON ABOUT THE NUMBER 
410 IF X>O THEN PRINT "YOUR NUMBER IS POSITIVE" 
420 IF X<O THEN PRINT "YOUR NUMBER IS NEGATIVE" 
430 IF X=O THEN PRINT "YOUR NUMBER IS ZERO" 

' 

500 REM ** LOOP BACK FOR NEW NUMBER 
510 GOTO 310 

Solution #2. Make the fo ll0\<\1ing cha11ges to Solution #1. 
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100 REM ** POSITIVE, NEGATIVE. OR ZERO #2 
110 NS - "YOUR NUMBER IS NEGATIVE" 
120 Z$ = "YOUR NUMBER IS ZERO" 
130 P$ = "YOUR NUMBER IS POSITIVE" 

400 REM * * TELL PERSON ABOUT THE NUMBER 
410 IF X>O THEN PRINT P$ 
420 IF X<O THEN PRINT N$ 
430 IF X=O THEN PRINT Z$ 

Remember, these are changes. You \·viii also need blocks 200. 300. and 
500 from Solution #1. 

Solution #3 uses two new BASIC features called ON and SGN. Look for 
them in lines 410 and 420. 

100 REM ** POSITIVE, 'NEGATIVE. OR ZERO #3 
110 N$ - "YOUR NUMBER IS NEGATIVE" 
120 Z$ = "YOUR NUMBER IS ZERO" 
130 P$ = "YOUR NUMBER IS POSITIVE" 

200 REM ** TELL PERSON WHAT TO DO 
210 CLS 
220 PRINT "ENTER A NUMBER AND I WILL TELL" 
230 PRINT "YOU WHETHER YOUR NUMBER IS" 
240 PRINT "POSITIVE. NEGATIVE, OR ZERO . " 

300 REM ** ASK FOR A NUMBER 
310 PRINT 
320 INPUT "YOUR NUMBER"; X 

400 REM ** TELL PERSON ABOUT THE NUMBER 
410 W = SGN (X) + 2 
420 ON W GOTO 430. 440. 450 
430 PRINT N$ : GOTO 310 
440 PRINT Z$ : GOTO 310 Block 500 is not needed 
450 PRINT P$ : GOTO 310 in this solution. 

OK! OK! We'll explain li nes 410 and 420. The SGN func tion has three 
possible values: - 1. O. or 1. 

lf Xis negative. then SGN[X) is -1. 
If X is zero, then SGN(X) is 0. 
If Xis positive, then SGN(X) is 1. 

ln line 410, the value of \IV is SGN(X) + 2. 

If Xis negative, then \IV is 1. 

If X is zero, then W is 2. 
If Xis positive. then \f\I is 3. 
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Line 420 sends the con1puter to line 430, or line 440, or line 450, 
depending on the value of W. 

ONWGOTO 
Remember, W 
is 1, 2, or 3. 

Go here if 
Wis 3. 

If Wis 1, the con1puter goes to line 430, prints the va lue of N$, then goes 
to line 310. If 'vV is 2, the con1puter goes to line 440. prints the value of Z$. 
then goes to line 310. And so on. 

Lines 410 and 420 can be con1bh1ed into a single statc1nent. as follo"vs: 

410 ON SGN(X) + 2 GOTO 430 , 440, 450 

If you try this, rome1nber to delete tl1e old line 420. 
Solution #4 uses ON ... GOSUB .. . instead of ON ... GOTO ... Here are 

the changes to make in Solution #3: 

100 REM ** POSITIVE, NEGATIVE. OR ZERO #4 

410 ON SGN(X) +2 GOSUB 430 , 440. 450 
420 GOTO 310 
430 PRINT N$ : RETURN 
440 PRINT Z$ : RETURN 
450 PRINT P$: RETURN 

lt works like this: 

If Xis negative, then SGN(X)+ 2 is 1. The con1puter GOSUBs to line 
430. PRll\JTs the value of N$. and RETURNs to line 420. 

lf Xis zero . then SGN(X) + 2 is 2. The con1puter GOSUBs to 1inc440. 
PRJNTs the value of Z$, and RETURNs to line 420. 

If Xis positive. then SGN(X) + 2 is 3. The co1nputer GOSUBs to line 
450. PRINTs the va lue of P$, and RETURNs to line 420. 

Four solutions already. Can there be more'~ Of course ... here co1nes 
Solution #5. 
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100 REM ** POSITIVE , NEGATIVE , OR ZERO #5 
110 NZP$ (0) - "YOUR NUMBER IS NEGATIVE" 
120 NZP$ ( 1 ) = "YOUR NUMBER IS ZERO" 
130 NZP$(2 ) = "YOUR NUMBER IS POSITIVE" 

200 REM ** TELL PERSON WHAT TO DO 
210 CLS 
220 PRINT "ENTER A NUMBER AND I WILL TELL" 
230 PRINT "YOU WHETHER YOUR NUMBER IS" 
240 PRINT "POSITIVE , NEGATIVE. OR ZERO . " 

300 REM ** ASK POR A NUMBER 
310 PRINT 
320 INPUT "YOUR NUMBER": X 

400 REM ** TELL PERSON ABOUT THE NUMBER 
410 W = SGN(X ) + 1 
420 PRINT NZP$ (W) 

500 REM ** LOOP BACK POR NEW NUMBER 
510 GOTO 310 

In line 410, V\I can be 0, 1 , or 2. Thus, in line 420, the co1nputer prints the 
appropriate message from the string array NZP$. 

VVe like this solution! 
Solution #6 packs information into a single string, then picks off the 

appropriate substring. Make these cha11ges to Solutio11 #5. 

100 REM ** POSITIVE. NEGATIVE. OR ZERO #6 
110 NZP$ = "NEGATIVEZERO POSITIVE" 

Four spaces, please. 

410 W = SGN(X) + l 
420 PRINT "YOUR NUMBER IS" MID$ ( NZP$. 8*W+ 1. 8 ) 

Or you can use READ and DAT A to get information into tl1e array NZP$. 
1v1ake these changes to Solution #5. Call this Solution #7: 

100 
110 
120 
130 
140 
150 
160 

REM ** POSITIVE, NEGATIVE. OR ZERO #7 
POR K=O TO Z 

READ NZP$(K ) 
NEXT K 
DATA YOUR 
DATA YOUR 
DATA YOUR 

NUMBER 
NUMBER 
NUMBER 

IS NEGATIVE 
IS ZERO 
IS POSITIVE 

Remember: Modify #5 
to get this solution. 
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Just one more solution, Solution #8. We threvv this one in primarily as a 
review of READ. DATA and RESTORE. 

100 REM ** POSIT IVE . NEGATIVE. OR ZERO #8 

200 REM * * TELL PERSON WHAT TO DO 

Same as Solution # 1. 

300 REM ** ASK FOR A NUMBER 

Same as Solution # 1. 

400 REM ** TELL PERSON ABOUT THE NUMBER 
410 W = SGN(X) + 2 
420 RESTORE 
430 FOR K=l TO W 
440 READ NZP$ 
450 NEXT K 
460 DATA NEGAT IVE . ZERO, POSITIVE 
470 PRINT "YOUR NUMBER IS" NZP$ 

500 REM ** LOOP BACK FOR NEW NUMBER 
510 GOTO 310 

Eight different ways to solve one simple problem. Are there yet rnore 
ways'? Of course-your way, for one! 

TWO-DIGIT NUMBER SPLITTER 

In this problern, a tvvo-digit number is an integer* from 10 to 99, inc lusive . 
Write a program to ask for .a two-digit number. V\lhen someone enters a 
tvvo-digit number, split it into its two digits a11d print them separately. 

Here is a san1ple RUN: 

*In case you have forgotten. an integer is a nun1ber that does nol have a fractional part. 
These are integers: 0, 1. i. 3. and so on. 
These are in tegers: -1. -2. - :J. and so on. 
These are not in tegers: 1.4. 2.3. 4.95. -.82, etc. 
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TWO- DIGIT NUMBER. PLEASE? 37 
TENS DIGIT = 3 ONES DIGIT = 7 

TWO- DIGIT NUMBER . PLEASE? 123 
MUST BE AN INTEGER. 10 TO 99 . 

Leading zeros 
don't count. 

TWO- DIGIT NUMBER, PLEASE? 07 ... -----------()() 
MUST BE AN INTEGER. 10 TO 99. ~m~-

TWO-DIGIT NUMBER. PLEASE? 4.5 
MUST BE AN INTEGER, 10 TO 99 . 

TWO-DIGIT NUMBER. PLEASE? -25 
MUST BE AN INTEGER, 10 TO 99 . 

TWO- DIGIT NUMBER, PLEASE? 99 
TENS DIGIT = 9 ONES DIGIT = 9 

TWO-DIGIT NUMBER, PLEASE? 10 
TENS DIGIT - l ONES DIGIT = 0 

and so on. 

\Vrite your program, then look al ours. 

• 

Solution #1 uses arilhn1etic to co1npute tho lens dig it and tl1e ones digit. 
It is similar lo using long division. as fo llovvs: 

3 - Tens digit. 
1 0 ..... ) -..,..3=-7 

30 
7 - Ones digit. 

1- Tens digit . 
10 ..... ) ~1~0 

10 
0 +--- Ones digit. 

First. divide the t\lvo-cl igit nun1bor by 10. 'fhc \.Yhole number quotient is 
the ones digit. Then multiply the tens digit by 10 and subtract it from the 
l\\'O-digit number. The result is the ones digit. 

• 
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In the follovving program, \·vc use T for the tens digit and U for tl1e ones 
digit. We don't use 0 (Oh) because it looks too much like 0 (zero). 

100 REM ** TWO-DIGIT NUMBER SPLITTER # 1 
110 OOP$ = "MUST BE AN INTEGER. 10 TO 99." 

200 REM ** ASK FOR A TWO- DIGIT NUMBER. X 
210 CLS 
220 PRINT 
230 INPUT "TWO- DIGIT NUMBER. PLEASE"; X 

300 REM ** IF X IS OK. GO ON ELSE GO BACK 
310 IF X<>INT(X) PRINT OOP$ ; GOTO 220 
320 IF X< lO PRINT OOP$ : GOTO 220 
330 IF X>99 PRINT OOP$ : GOTO 220 

400 REM ** SPLIT X INTO T (TENS ) & U (ONES) 
410 T = INT(X/10) 
420 U = X - lO*T 

500 REM ** PRINT RESULTS 
510 PRINT "TENS DIGIT = "T. "ONES DIGIT ="U 

600 REM ** GO BACK FOR MORE 
610 GOTO 220 

So1nething new: the INT functior1 in lines 310 and 410 . 
If X is an integer, tl1en INT(X) is equal to X. 

INT(O) is 0 
INT(24) is 24 

INT(l) is 1 
INT[- 3) is - 3 

If Xis not an integer, then INT(X) is the greatest integer that is less than X. 

INT(3.14) is 3 
INT( .01) is 0 

INT(-3.14) is-4 
INT(- .01) is - 1 

For any number X, INT(X) is the greatest integer that is less than or equal 
to X. 

In li ne 310. if Xis not an integer, the computer PRINTs the value of OOP$ 
and goes to line 220. If Xis an integer, then the computer goes on to line 
320. 

Line 410 tells tl1e co1nputer to divide X by 10, then co1npute the integer 
part of the result and assign it as the value of T. Suppose X is 37. 

T = INT(37/10) = INT(3.7) = 3 

' 
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Al1a ! This is the tens digit of 37. Line 420 tells how to compute the ones 
digit. 

U = X - lO*T = 37 - 10*3 = 37 - 30 = 7 

3 - T= INT(T/10) 
10 .--) ----3=7=- - x 

30 - 10*1' 
7 - U = X - lO*T 

It seems that a sin1ple thing for a person is difficult for a computer! After 
all, anyone can look at 37 and tell you immediately that the tens digit is 3 
and the ones digit is 7. The 3 is lo the left of the 7, which, of co urse, is to the 
right of lbc 3. 

Look at 88. The left 8 is the tens digit; the 8 on the right is tl1e ones d igil. 
Let's teach the Color Computer to "tltink" that way. Here are changes for 

Solution #2. 

100 REM ** TWO-DIGIT NUMBER SPLITTER #2 

400 REM ** SPLIT X INTO T$ (TENS) & U$ (ONES) 
410 X$ - STR$ (X) 
420 T$ = MID$ (X$. 2. 1) 
430 U$ = MID$(X$. 3 . 1 ) 

500 REM ** PRINT RESULTS 
510 PRINT "TENS DIGIT = " TS, "ONES DIGIT = " U$ 

Recall th at Xis a two-d igit number. It is positive and has a tens digit (1 to 
9) and a ones digit (0 to 9) . 

The function STR$(X) creates a three-character s tring consis ting of a 
space (because Xis positive), the tens digit of X. and the ones digit of X. For 
example, suppose Xis 37. 

STR$(X) = STR$(37) = '' 37" 

s pace 
tens digit 

ones digit 

The space occurs because Xis a positive nu1nber. For a negative number, 
the first character in the s tring wou ld be a minus s ign (-). 

Line 420 pic ks out the second character of X$ (te11s digit) and ass igns it as 
the value of T$. Line 430 picks ou t the third character of X$ (ones digit) and 
assigns it as the value of U$. T$ and U$ are each one-character strings. 

LEN(X$) is 3 LEN(T$) is 1 LE (U$) is 1 
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Solution #3 shO\<VS another \vay to split X$ into T$ and U$. Here are the 
changes: 

400 REM ** SPLIT X INTO T$ (TENS) & U$ (O NES ) 
410 X$ - STR$ ( X) 
420 T$ = LEFT$(X$. 2) 
430 U$ = RIGHT$(X$. 1) 

In line 420, T$ \Vi 11 be a string of length 2 consisting of a space and the 
tens digit. You may \Vish to adjust line 510 slightly to remove a space. or 
change block 400 to one of the follo\ving. 

(1) Change only line 420, as follo\·vs: 

420 T$ = RIGHT$(LEFT$(X$, 2), 1) 

(2) Change l ines 410 and 420, as follovvs: 

410 X$ - RIGHT$(STRS(X ) . 2 ) 
420 TS - LEFTS (XS. 1 ) 

Ho\v about one more solution? Here's #4. 

100 REM ** TWO-DIGIT NUMBER SPLITTER #4 

400 REM ** SPLIT X INTO T (TENS) & U (ONES) 
410 X$ - STR$(X) 
420 T$ = LEFT$(X$, 2 ) : T = VAL(T$) 
430 U$ = RIGHT$(X$. 1): U = VAL(U$) 

500 REM ** PRINT RESULTS 
510 PRINT "TENS DIGIT =" T, "ONES DIGIT=" U 

Blocks 200, 300. and 600 are the same as in Solution #1. 

STRING SQUEEZERS 

Write a subroutine lo squeeze the blanks (spaces) out of a string. 

Before Squeezing 

THE FORCE IS \'\IITH YOU 
3 D 6 

After Squeezing 

THEFORCEIS\'\IITI IYOU 

I 

NEVER ODD OR EVE1 
SOUTH DAKOTA 

3D6 
NEVERODDOREVEN 
SOUTHOAKOTA 

This might be useful 
in Gamemaster's Dice, 

at the end of this chapter. 



COMPUTING PROBLEMS AND CHALLENGES 309 

Think of your subroutine as a "black box" that accepts a string ZZ$, 
squeezes out the spaces, and returns the squeezed string ZZ$. 

STRING 
SQUEEZER 

ZZ$ = "ABC"- 1---_.. ZZ$ = "ABC" 
SUBROUTINE 

Complete the following program by \•vriting the STRlNG SQUEEZER 
SUBROUTINE. 

100 REM ** STRING SQUEEZER #1 

200 REM ** ASK F'OR STRING 
210 CLS 
220 PRINT: INPUT "STRING": ZZ$ 

300 REM ** SQUEEZE OUT SPACES 
310 GOSUB 10010 

400 REM ** PRINT SQUEEZED STRING 
410 PRINT ZZ$ 

500 REM ** DO IT AGAIN 
510 GOTO 220 

10000 REM ** 'STRING SQUEEZER SUBROUTINE 

You write this. 

A RUN might go like this: 

STRING? A B C 
ABC 

STRING? THE F'ORCE IS WITH YOU 
THEF'ORCEISWITHYOU 

STRING? . . . and so on . 

Try this solution: 

10000 
10010 
10020 
10030 
10040 
10050 
10060 
10070 

REM ** STRING SQUEEZER SUBROUTINE 
SS$ = "" 
F'OR KK = l TO LEN (ZZ$) 

CC$ = MID$(ZZ$ . KK, 1) 
IF' CC$<> CHR$(32) THEN SS$ - SS$ + CC$ 

NEXT KK 
ZZ$ = SS$ : SS$ = II II 

RETURN 

The subroutine begins (line 10010) by setting up an empty string, SS$. 
The FOR-NEXT loop (lines 10020 through 10050) scans ZZ$, cl1aracter by 
character. If a character (CC$) is not a space, it is added (joined) to SS$. 

• 
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When the computer finishes the FOR-NEXT loop, SSS is the desired 
squeezed stri11g. So, in line 10060, ZZ$ is set equal to the squeezed string. 
Then SS$ is again "emptied." VVhy? \!\fell, si1np ly to save mernory space. 
Empty strings don't ta ke n1uch room! 

To see SS$ build up a character at a time, ternporari ly add this line: 

10045 PRINT SS$: SOUND 89. 10 

Your turn again. v\lritc a subroutine to squeeze out everything from a 
string. except letters A to Z. 

BEFORE SQUEEZING AFTER SQUEEZING 

ISN'T 
FLIP-FLOP 
A,B,C 

ISNT 
FLIPFLOP 
ABC 

Here ·s most of the progranJ. All you have to do is complete the subrou ti no 
beginning at I ine 10100. 

100 REM ** STRING SQUEEZER #2 

200 REM ** ASK FOR STRING 
210 CLS 
220 PRINT : INPUT "STRING": ZZ$ 

300 REM ** SQUEEZE OUT STUFF 
310 GOSUB 10110 

400 REM ** PRINT SQUEEZED STRING 
410 PRINT ZZ$ 

500 REM ** DO IT AGAIN 
510 GOTO 220 

• 

10100 REM ** STRING SQUEEZER SUBROUTINE 

Fi11ished al ready'? OK, no'"' you nlay look at our solution. 

10100 REM ** STRING SQUEEZER SUBROUTINE 
10110 LO = 65 
10120 HI = 90 
10130 
10140 
10150 
10160 
10170 
10180 
10190 
10200 
10210 

SSS = 1111 

FOR KK = l TO LEN (ZZS ) 
CCS = MID$ (ZZ$. KK , 1) 
CC = ASC( CC$) 
Ir CC< LO OR CC > HI THEN 10190 
SS$ = SS$ + CC$ 

NEXT KK 
ZZ$ = SS$: SS$ = '"' 
RETURN 
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We cou ld have combined lines 10"170 and 10180 into a single line. as 
follO\•VS: 

10170 IF CC>= LO AND CC<=HI THEN SS$ = SS$ + CC$ 

U you do !his. remember to delete line 10180. 
Ho'v \•vould you change the subrou tine to squeeze out everything except 

the digits O to 9? 

Make these changes: 

10110 LO - 48 
10120 HI - 57 

CLOCK MUSIC 

• 

Imagine an array of tone numbers arranged in a circle like a clockface. 

T( 10) 

• 
T{9) • 

T{0) 

• 

• T(3) 

• 
T{G) 

Play so1ne 111onotonous random music. First, pick a tone at random and 
play it. Then flip a coin. If it comes up heads , go clockvvise one tone number 
and play it. Jf tails, go one tone counterclockvvisc and p lay it. 

Be,vare! One tone clock\.vise fron1 T(11) is T(O), not T{12). One tone 
counterclock\vise from T(O) is T(11). not T(- 1). 

ln the follo,,·ing program. you \Vrite block 400 so the computer plays 
music as described above. 
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• 

100 REM ** CLOCK MUSIC #1 
110 DIM T( 11) 
120 CLS 

200 REM ** READ TONE NUMBERS 
210 fOR K=O TO 11 
220 READ T(K) 
230 NEXT K 
240 DATA 89. 99. 108. 117. 125, 133 
250 DATA 140. 147. 153, 159. 165. 170 

300 REM ** CHOOSE & PLAY fIRST TONE , NT 
310 NT = RND(l2 ) - 1 
320 SOUND T(NT). l 

400 REM ** CHOOSE NEXT TONE. NT 

You write this. 

500 REM ** PLAY NEXT TONE 
510 D = RND (3 ): If D=3 THEN D=4 
520 SOUND T(NT ) , D 

600 REM ** GO CHOOSE AGAIN 
610 GOTO 410 

First, we did il l ike this: 

400 REM ** CHOOSE NEXT TONE #1 
410 C = RND(2) 
420 If C=l THEN NT = NT • 1 
430 If C=2 THEN NT = NT - 1 
440 If NT - 12 THEN NT - 0 -------------
450 If NT = -1 THEN NT = 11 -----------

Then we did it this way. 

400 REM ** CHOOSE NEXT TONE #2 
410 C = 2*(RND(2) -1) -1 
420 NT = NT + c 
430 If NT - 12 THEN NT - 0 
440 If NT = -1 THEN NT - 11 

Remember: 
NT must be an 
integer, 0 to 11. 

Are you a bit perplexed? In line 410, C \'\•ill be - 1 or 1. \Vhy? Follo\v 
along. 

RND(2) 
RND(2) - 1 

2*(RND(2) - 1) 
2*(RND(2) - 1 ) - 1 

is 1 or 2. 
is 0 or 1. 
is 0 or 2. 
is - 1 or 1. 
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Therefore, in line 420, NT will be increased by 1 (if C is 1) or decreased by 
1 (if C is -1). The resulting value of NT vvill be an integer from - 1 to 12, 
inclusive. But-1 and 12 are not allovved. Lines 430 and 440 take care of this 
problem. 

Here is still another vvav: 
J 

400 REM ** CHOOSE NEXT TONE #3 
410 C = 2* (RND (2 ) - 1 ) - l 
420 NT - NT + c 
430 NT - NT + 12 
440 NT - NT - 12*INT(NT/12) 

Oh oh, did \'\re lose anyone? Follo\~rir1g line 420, NT vvill be an integer 
from - 1 to 12. l-Iere is what happens in line 430: 

IF NT WAS IT BECOMES 

- 1 11 OK! 
0 12 
1 13 
2 14 

12 24 

Line 440 con1putes the remainder on dividing NT by 12. 

NT (Line 420) NT (Line 430) NT (Line 440) 

- 1 11 11 
0 12 0 
1 13 1 
2 14 2 
3 15 3 
4 16 4 
5 17 5 
6 18 6 
7 19 7 
8 20 8 
9 21 9 

10 22 10 
11 23 11 
12 24 0 

Remember this method. You ~rill see it again as \.Ye try to make more 
interesting clock music. 

• 
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Flip a coin and roll a die. If the coin shows heads, go clockwise the 
number of places shown on the die. If the coin shows tails, go counterclock
vvise tl1e number of places sho1;vn on the die. 

For example, suppose the computer has just played T(5). Flip the coin 
and roll the die. The coin shows 11eads and the die shovvs 4. Play T(9) next. 
Flip tl1e coin and roll tl1e die. You get tails and 6. Play T(3). Flip and roll, 
getting tails and 5. Play T(-2). Oops! Tl1at should be T(10). So, play T(lO). 
Flip a11d roll, getting heads and 4. Play T(14). Oops, again-that should be 
T(Z) . Keep on playi11g! 

We vvi ll number solutions from vvhere vve left off before. So here is 
Solution #4: 

400 REM ** CHOOSE NEXT TONE #4 
410 C = RND(2 ) 
420 D = RND ( 6 ) 
430 IF C= l THEN NT - NT + D 
440 IF C=2 THEN NT - NT - D 
450 NT - NT + 12 
460 NT = NT = 12*INT(NT/12 ) 

You could, of course, combine lines 430 and 440 i11to the follo1;ving single 
line. 

430 IF C=l THEN NT = NT + D ELSE NT - NT -D 

Another solution? Coming right up! 

400 REM ** CHOOSE NEXT TONE #5 
4 10 C = 2*RND(2 ) - 1) - 1 
420 D = RND (6 ) 
430 NT - NT + C*D 
440 NT - NT + 12 
450 NT - NT - 12*INT(NT/12 ) 

Yes, you can combine lines 430 and 440. 

430 NT = NT + C*D + 12 

Variations: Roll t\.vo six-sided d ice and subtract 1. 

420 D = RND(6 ) + RND(6 ) - 1 

Or roll two four-sided dice (tetrahedrons) 

420 D = RND(4 ) + RND(4 ) - 1 

Each way of selecting the next note gives a different kind of rando1n 
music. Try these variations to choose the next tone: 
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Go clockwise or counterclockwise 0, 1, 2, or 4 places. 
Go clockwise or counterclockvvise 2, 5, or 8 places. 
Fibonacci clock music: go clockwise or counterclockvvise O, 1, 2, 3, 

5, or 8 places . 
Prime time music: 2, 3, 5, 7, or 11 places. 
Use a bigger clock. 18 tones? 24 tones? As many tones as you want. 
And so on. Invent your kind of clock music. 

LOST SUBMARINE 

It is night, a few stars are out. the ocean is blue. Alas, tl1e Yellow Submarine 
is lost. With periscope up, it "''anders back and forth, looking for ??? 

I I 
I 

Black sky with I 
I a few stars. 

I 

I 

Yellow Submarine's 
periscope. 

Blue ocean. 

Write a program to n1ake it happen. The yellovv periscope should move at 
random right, left, right, left, and so on. When it changes from right to left, 
of course , it should point to the left. 

Periscope moving left. Periscope moving right. 

We recommend graphics codes 157 and 158 for YellO\i\' Subn1arine's 
periscope. Use the bottom third of the screen for the blue ocean and the top 
two-thirds for a black sky. SET a fe\-v stars in the sky. 

Now, quickly close this book and write your program. Later, after your 
program is working, look at ours, if you want to . 

• 
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• 

\!Ve first wrote an outline of the program, using RE!Vl statements. 

100 REM ** LOST SUBMARINE 
200 REM ** BLACK SKY WITH STARS 
300 REM ** BLUE OCEAN 
400 REM ** YELLOW PERISCOPE 
500 REM ** PERISCOPE MOVES RIGHT 
600 REM ** PERISCOPE MOVES LEF'T 
700 REM ** GO MOVE AGAIN 
800 REM ** TIME DELAY SUBROUTINE 

Blocks 100 and 200 loo k easy . 

100 REM ** LOST SUBMARINE 
200 REM ** BLACK SKY WITH STARS 
210 CI,.S 0 
220 F'OR STAR = 1 TO 7 
230 OVER = RND(62) 
240 DOWN = RND(l5) 
250 KOLOR = RND(8 ) 
260 SET(OVER. DOWN. KOLOR ) 
270 NEXT STAR 

\!Ve pu t the stars in th e lop half of the screen so there is no danger that 
Yellovv Submarine 's periscope wil l bun1p into a sta r. You might prefer t.o 
read star positions and co lor into arrays so tha t you can bliJ1k lhern on and 
off during the progran1. 

Next, let's paint the ocean blue frorn print position 352 to print position 
511. Oops! Almost forgot. If \Ve PRINT (<1 511. the screen \Viii scroll. \Ve 
shovv three \vays to paint print positions 352 lo 511 blue ,,·ithout scrolling 
,,·hen position 511 goes blue. 

300 REM ** BLUE OCEAN Graphics character. solid blue 
310 FOR OCEAN =352 TO 510 ~ 
320 PRINT u10CEAN, CHR$(175) : 
330 NEXT OCEAN 
340 SET(62. 30. 3): SET(63. 30, 3) 
350 SET(62. 31. 3): SET(63. 31. 3) 

The FOR-NEXT loop (lines 310 to 330) puts the solid blue graphics 
character (ASCH code 175) in print positions 352 through 510. Lines 340 
and 350 set print position 511 to all blue. 

Here is another \Vay. 

300 REM ** BLUE OCEAN 
310 F'OR OCEAN =352 TO 510 
320 PRINT (r10C EAN. CHR$(175): 
330 NEXT OCEAN 

• 
340 POKE 1535. 175 

Look up POKE in 
in Chapter 13. 

• 
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• 

Li11e 340 POKEs ASCII code 175 into men1orv location 1535. This loca-, 

tion controls screen position 511. So that position becomes blue. 
Hn1mm .. . \IVhy not just POKE the solid blue graphics character i11to all 

the video n1emory locations? Like this: 

300 REM ** BLUE OCEAN 
310 FOR OCEAN=352 TO 511 
320 POKE(ct OCEAN+ 1024. 175 
330 NEXT OCEAN 

Memory locations 1024 to 1535 correspond to screen print positions Oto 
51.1 . To get the memory location that corresponds to a screen pri11t position, 
add 1024 to the screen position. 

Memorv Location = Screen Position + 1024 -
This method is faster than the other l\<\10 methods and the program block 

is shorter. Serendipity! 
And 110\<\' , here comes Yellow Submarine, represented by a nervous 

Yellow Periscope. 

400 REM ** YELLOW PERISCOPE 
410 SP = 320 + 7 + RND( l 6) 
420 FOR K= l TO 10 
430 PR! NT (ci SP. CHR$ ( 158) : 
440 TT = RND(500): GOSUB 810 
450 PRINT (<i SP. CHR$ ( 157) : 
460 T = RND(500 ) : GOSUB 810 
470 NEXT K 

Yellow Periscope appears at a random screen position bet\·veen 328 and 
343, i11clusive. The screen position is selected in line 410. Yello\v Peri
scope looks 11ervously right and left several times. A lso try the follo"'1ing 
version of b lock 400. 

400 REM ** YELLOW PERISCOPE 
410 SP = 320 + 7 + RND(l6) 
420 FOR K=l TO 10 
430 PRINT (i't SP. CHR$ ( 158) ; 
440 TT = RND(500 ): GOSUB 810 
450 PRINT (ciSP, CHR$(128): 
460 PRINT (c1SP-l . CHR$(157): 
470 TT = RND(500): GOSUB 810 
480 PRINT (<l SP- 1 . CHR$ ( 128 ) : 
490 NEXT K 

CHRS(128) is 
solid black. 
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Now on to block 500. 

500 REM ** PERISCOPE MOVES RIGHT 
510 YP$ = CHR$(158) 
520 HF = RND(350 - SP) 
530 FOR RT = l TO HP 
540 PRINT (ciSP. CHR$(128): 
550 SP = SP + l 
560 PRINT (ciSP. YP$: 
570 TT = 50: GOSUB 810 
580 NEXT RT 

In line 510, YP$ is set equa l to the ye ll ovv graphics character r . ln line 
520, HF means How Far. l ts value will be rru1dorr1 and will be less than the 
distance to the right edge of the screen. Remen1ber. SP is the current screen 
position of Yellow Periscope (see line 410). 

Lines 530 through 580 cause Yello\·V Periscope to 111ove lo the right Hf 
spaces . Line 540 erases Yella\·V Per iscope from its present positio11. Li11e 
550 increases the screen position by one. Line 560 prints Yello\.Y Periscope 
in its nevv position. 

600 REM ** PERISCOPE MOVES LEFT 
610 YP$ = CHR$(157 ) 
620 HF = RND(SP - 321 ) 
630 FOR LT=l TO HP 
640 PRINT (oSP. CHR$(128): 
650 SP = SP - l 
660 PRINT (c1SP. YP$: 
670 TT = 50: GOSUB 810 
680 NEXT LT 

700 REM ** GO MOVE AGAIN 
710 GOTO 510 

800 REM ** TIME DELAY SUBROUTINE 
810 FOR KK = l TO TT: NEXT KK 
820 RETURN 

Block 600 is similar to block 500, except that Yello\.Y Sub1narine is 
1noving left instead of right. Compare each line of block 600 \·vilh the 
corresponding line of block 500 and puzzle out vvbat is happening. , 

Your turn. Modify the progran1 so that, vvhile Yellovv Sub1narine scurries 
to and fro . the s tars above lvv inkle 1nc1Tily. Hn1111n1 ... i11stead of seven 
randorn stars. you might vvant to put some constellations in the sky.1'he Big 
Dipper? The North Star'? Orion? Draco? The choice is yours . 
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PROBLEMS WITHOUT SOLUTIONS 

For your continued amusement, here are a fevv n1ore problems, offered 
without solutions. They range from easy to hard to awful. 

PROBLEM 1. THRE.E-DIGIT NUMBER SPLITTER 

\:Ve define a three-digit nu1nbcr as ai1 integer from 100 to 999. inclusive. 
\Vrite a program to ask for a three-digit number. \IVhen someone enters a 
three-d igit number, split it into its three digits and print the1n separately. 

Here is a sample RUN: 

THREE- DIGIT NUMBER , PLEASE? 123 
HUNDREDS DIGIT: 1 
TENS DIGIT : 2 
ONES DIGIT: 3 

THREE-DIGIT NUMBER, PLEASE? 007 
MUST BE AN INTEGER, 100 to 999 . 

THREE-DIGIT NUMBER. PLEASE? 12.3 
MUST BE AN INTEGER. 100 to 999. 

THREE- DIGIT NUMBER. PLEASE? • 

And so 011. Accept on ly integers in lhe range 100 to 999, inclusive. 

PROBLEM 2. SUM AND PRODUCT OF DIGITS 

Write a program to compute the sum and product of the digits of a 
positive integer. Your program should \vork for positive integers up to 
999999999. A RU r might look like this: 

POSITIVE INTEGER? 123456 
SUM OF DIGITS IS 21 
PRODUCT OF DIGITS I S 720 

POSITIVE INTEGER? 999999999 
SUM OF DIGITS IS 81 
PRODUCT OF DIGITS IS 387420489 

POSITIVE INTEGER? 1.23 
THAT'S NOT A POSITIVE INTEGER ! 

POSITIVE INTEGER? -123 
THAT'S NOT A POSITI VE INTEGER ' 

POSITIVE INTEGER? 1000000000 
TOO BIG . I CAN'T DO THAT ONE. 

POSITIVE INTEGER?• 
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PROBLEM 3. RUNNING DICE TOTALS 

A six-sided die is thrown repeatedly until the running total is more than 
12. 

Throw Result Total 
No. 

1 4 4 
2 1 5 
3 2 7 
4 1 8 
5 4 12 
6 3 15 -stop, more than 12. 

This time, we got 15. Possible final totals range from 13 to 18. Write a 
program to simulate this process N times. Count the number of times each 
possible final total (13 through 18) occurred. After N times. print or show 
the results in a table such as the ones belo\v. T\-VO RUNs of our program are 
shO\Vn. 

HOW MANY TIMES? 1000 HOW MANY TIMES? 10000 

FINAL NUMBER OF FINAL NUMBER OF 
TOTAL 'flMES TOTAL TIMES 

13 310 13 2728 
14 261 14 2448 
15 162 15 1879 
16 139 16 1499 
17 87 17 960 
18 41 18 486 

How wottld we do this problem without a computer? For each possible 
final total, what odds might you give i11 a betting situation? 

PROBLEM 4. FOUR CATS CHASING 

Imagine there are four cats in the four corners of the TV screen, one cat in 
each corner. Suddenly. the cats begin to chase one another. Each cat chases 
the cat in the nearest corner. clock,·vise from its corner . 

• 

• 
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Write a program to make it happen on your TV. Will the cats ever meet? If 
so, where? Will their paths cross? \!\fill there be a cat fight? 

You might want to leave a trail of cat-tracks (paw pads'?) behind each cat. 
We suggest you do this w ith SET commands, using four rectangular cats in 
four different colors. Use a variable tin1e delay so you can easily speed up or 
slow down the action on the screen. 

PROBL.EM 5. GAMEMASTER'S DICE 

Gan1emaster's dice are tetrahedra, hexal1edra (cubes), octahedra, dode
cahedra, and icosahedra. 

Fantasy role-playing games use the following dice to simulate events in 
the nonreal \<vorl d. 

Abbreviation Description 

04 Tetrahedron, nun1bered I to 4. 
06 Hexahedron (cube), nun1bered I to 6. 
08 ()ctahedron, nurnbered 1 to 8. 
010 Icosahedron, numbered 1 to I 0, 1vith each 11un1ber Jppearing tvvice. 
01 2 Dodecahedron, nu111bered I to 12. 
0 20 Icosahedron, nu111hered 1 to 20. 
0100 T1vo icosahedra. Each die is nun1bered 0 to 9. ()ne die give~ the tens digit; the other 

gives the ones digit. A rol l oi 00 n1e<ins I 00. This pair of dice is used to roll 
percentages fro111 I to I 00. 

03 A roll oi a 06 1vith re~ults as iolln1vs: 1 or 2 = 1. '\ or 4 = 2, 5 or 6 = 3. 
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Events are sometimes dctcrrnined by rolling t\vo or 1nore dice. 

306 Roll three ~ix-sided elite. ThC' re>u lt i~ lhl' .,uni of lhe individual dice (J lo 18). 
5Dll Roll five eight-sided elite. rhc pos5iblc n.~.,ul1s are 5 to 40. 

\IVrite a program to simulate gamemaster's <lice. Here is a sample RUN of 
the program \Ve have in rnind. 

DICE? D6 
3 

DICE? 3D6 
14 

DICE? 2Dl2 
19 

DICE? DlOO 
37 

DICE? 3 D 6 
11 

We ask for one six-s ided die. 
the con1puter ro lls a 3. 

\1Ve ask fo r three six-side dice. 
Good roll! 

\!Ve ask for t\\'O t\velve-sided dice. 

\1Ve ask for a percentage roll. 
37o/o. 

The computer should ignore spaces. 

DICE? 3%6 Must be getting tired ... 
I DON'T UNDERSTAND 
DICE? 2D7 Not on our list of Gtvl dice. 
I DON'T HAVE A D7 
DICE? And so on. 

If you arc a gan1emaster and lose your dice, just crank up your faithfu l 
Color con1putcr to roll for you . 



CHAPTER THIRTEEN 

The Color BASIC Toolbox 

This chapter is your quick-reference to the tools of Color BASIC. from ABS 
to VAL, for the Radio Shack Color Computer. Catalog Number 26-3001. 

In this chapter, you will find a brief description of each BASIC word 
covered in this book. You \viii also find brief descriptions of BASIC 1,-vords 
not covered else\¥here in this book. Look in Appendix K for sources of 
information and inspiration as you continue learning about Color BASIC 
and move on to lear11 abo ut Extended Color BASIC. 

ABS 

This numeric function computes the ABSolute value of a number. 

ABS(X) = 
x 
0 

-X 

For example: 

ABS(-3) is 3. 

if X is a positive nun1bcr. 
if X is zero, 
if X is a negative number. 

ABS(O) is O. ABS(?) is 7. 

In parentheses follo\ving ABS, you 1nay put a number. numeric variable, . . or numeric expression. 

ABS(- 2) ABS(X) 

EXPERltvl ENT: 

10 CLS 
20 PRINT: INPUT X 
30 PRINT ABS(X) 
40 GOTO 20 

ABS(X - G) 

323 
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' 

ASC 

Computes the ASCII code of the first character in a string. 1'he result is a 
number in the range 0 to 255, inclusive. See Appendix I for a list of ASCII 
codes . 

ASC("D") is 68. ASC("DRAGON") is 68. 
ASC("DOG ") is 68. ASC("D6 ") is 68. 
If N$ = "DOROTHY" then ASC(N$) is 68 . 

Re1nember, inside parentheses put only strings, string variables, or string 
. 

expressions. 

ASC("7") is 55, bu t ASC(7) causes a T.tv1 ERROR. 
ASC(CHR$(65)) is 65. Of course! 
ASC("t ") is 32, but ASC("f ') gives an FC ERROR. 

space empty 
string 

AUDIO 

If you have a cassette tape recorder connected to your Color Computer, 
wl1ich is connected to a color TV, you can use AUDIO to connect or 
disconnect the audio output of the tape recorder to the audio systen1 of the 
TV. 

Think of AUDIO as a svv itch . 

• Color computer 
TAPE 0 .. - TV RECORDER 

AUDIO ON 

Color computer 

TAPE o-". TV RECORDER 
AUDIO OFF 

Also see MOTOR, used to turn the tape recorder motor on or off. 

CHR$ 

Note the dollar sign. CHR$ is a string funct ion. Whe11 you use CHR$, the 
result is a string. CHR$ computes a one-character string, the character that 
corresponds to an ASCII code. 
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CHR$/ ) 

Any whole number, 0 to 255. 

CHR$ computes the ASCII character that corresponds to the numeric 
ASCII code in parentheses . Yes. you can also put a numeric variable or 
expression in parentheses, as long as the value is 0 to 255, inclusive. 

OK: 
NOT OK: 

CHR$(0) 
CI IR$(-1) 

CHR$(255) 
CHR$(256) 

CHR$(X) 
CHR$(N$) 

CHR$(X + 128) 

CHR$ and ASC are inverses of each other. 

CI-IR$(65) is A, and ASC("A") is 65. 
CHR$(ASC("A")) is A. and ASC(CHR$(65)) is 65. 

ASCII codes 128 to 255 are graphics characters. See Appendix H. 

CLEAR 

Use CLEAR to tell the Color Computer to reserve memory space for strings. 
If you don 'l. the computer automatically reverses room for 200 characters. 
Then, if you try to use 201 characters. you \viii get an OS ERROR. 

CLEAR 500 
CLEAR 100 

CLO AD 

Save memory space for 500 characters. 
Save 1nemory space for 100 characters. 

• 

CLOAD tells the computer to find and load a BASIC program from a 
cassette tape. 

CLO AD 
CLOAD "MANDALA" 

CLO ADM 

Find and load tho first program. 
Find and load the program called MAN
DALA. If there arc programs on the tape 
before MANDALA. they \viii be skipped 
over as the computer searches for MAN
DALA. 

Tells the computer to find and load a machine-language program from a 
cassette tape. Not discussed in this book. See Appendix K for sources of 
additional information. 

• 
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CLOSE 

Closes a file by shutting off con1munication to a file device. 

CLOSE # - 1 
CLOSE # - 2 

Close file-cassette recorder. 
Close file- printer. 

This book does not cover fil es. See Appendix K for sources of informa
tion. 

CLS 

Clears the screen to one of 9 colors, including black, as follo\·vs: 

CLS 
CLS o 
CLS 1 
CLS 2 
CLS 3 

Green 
Black 
Green 
Yellow 
Blue 

CLS 4 
CLS 5 
CLS 6 
CLS 7 
CLS 8 

Red 
Buff 
Cyan 
Magenta 
Orange 

Follo\.ving CLS, yo u inay put nothing at all, a whole number fron1 Oto 8, a 
numeric variable, or a numeric expression. The color code may be enclosed 
in parentheses. 

CLS 3 or CLS(3) 
CLS C or CLS(C) 
CLS T/32 or CLS(T/32) 

Try these: CLS (7.9) CLS (2.3) 
But not these: CLS(-1) CLS(9) 

CONT 

Unless, of course, 
you are curious. 
I f so, try 'em. 

If you s top the computer by pressing the BREAK key, type CONT and press 
ENTER, Presto! The computer CONTinues from wh ere it stopped. This a lso 
vvorks if the computer stopped because of a STOP statement in the program. 

CSAVE 

Use CSA VF. to put your BASIC progran1s on cassettes. Having done so, you 
can later use CLOAD to quickly load them into memory, thus saving your 
aching fingers for more interesting work. 

• 

• 



Tt-lt COLOR BA~I(' TOOLBOX 32 7 
--------- ·~··--

CSf\ VE Copy a µrogra1n fron1 the computer's mem
ory to a cassette tape. 

CSt\ VE "MANDALA" Copy a progra1n lo cassette tape and call it 
tvlANDALt\. Aha! No\v the con1puter can 
search for it b\' name. -

CSAVEM 

Advanced stuff. not covered in this beginner's book. VVhen you learn lo 
\vrite machine languoge progran1s. you \Nill use CSAVEM to put the1n on 
cassettes so you can later load them back into Lhe computer \vi th CLOADtvL 
See Appendix K for ideas on \vhere lo go next to ad\•ance f ram inter1nediate 
to advanced to expert to ... ??? 

DATA 

DATA and READ are companion staten1ents. Each is nothing vvithoul the 
other. Use DAT A to store inforn1ation to be read b\' READ. 

DA'fA 89, 108, 125, 133. 147. 159, 170. 999 

No comma hire. Coi~m!s be111·een items. J\o cotm1na here. 

Since commas are used bel11veen items, they can't be used ~vithin a s ingle 
item. Unless ... 

DATA ·'COtvlPUTERTO\Vl\:, USA!" 

OK here because string inforlation is enclosed in quotation marks. 

DATA "F1REDRAKE, GEORGE", "IIARRIS. BOB" 

Th . . t Th' t . 1s co1nn1a 1s part 1s com1na 1s part 
of a string. It is of a string. It is 
inside quotes. inside quotes. 
Th is con1ma separates lvvo strings . It is outside quotes. 

Also see READ and RESTORE. 
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DIM 

Reserves space for arrays of subscripted variables . 

DIM NAME$(100) Reserves space for the string array NAME$. 
T11is array may have up to 101 elements from 
NAME$(0) to NAME${100) . 

DIM T(24) Reserves space for the numeric array called T. 
This array 1nay have up to 25 elements from 
T(O) to T(24). 

You can reserve space for tvvo or n1ore arrays in a single DIM statement. 

DIM NAME$(100) . PHONE$(100) 
Dltvl T(24). D(24), C[24) 
DIM CHAR$(7), CliAR(7) 

Tvvo string arrays. 
Three nu1neric arrays . 
One of each. 

And so on. Remember, you can DIM an array once. Put your DIMs early in 
the progra1n, before you use the arrays . If you don't DI!'v1 an array. the 
computer does it for you. allo'-'ving subscripts fron1 0 to 10. 

lf you use a large string array. ren1ember to also use CLEAR to reserve 
1nemory space for the strings. 

END 

\IVhen the computer sees this. it quits . Put END i11 a program to stop the 
con1puter. The statement STOP also stops tl1e con1puter. Try both of these 
to see the slight cliff ere11ce. 

10 CLS 
20 PRINT "END DOES THIS" 
30 END 

10 CLS 
20 PRINT "STOP DOES THIS" 
30 STOP 

If you don't use STOP or END. the con1puter .. . 

10 CLS 
20 PRINT "NEITHER END NOR STOP" 

Experiment! 

EOF 

EOF means End Of File. \file don't cover files in this book-after all . as a 
beginner. do you \-vant a book that has 1.000 pages. is 3 incl1es thick. and 
costs $29.95? See Appendix K to find out ho\·V to find out about files. 
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EXEC 

More advanced stuff. EXEC transfers con trol to a n1achine language prog
ram (,,·batevcr that is!) al the address(???) you specify. 

EXEC 29999 Start execution at 29999. 

Or. if you have just loaded a progra1n. using CLOADtv1: 

EXEC Start at the address spec ified the last time you used 
CLOADM. 

Sorry. in this beginner's book. \.Ve don·t talk about this. lf you buy a 
program that requires CLOADt\~ and EXEC, read and save the written 
information that comes vvith it. This information \Viii tell you hovv to get the 
program into your Color Co1npuler (CLOADtvl) and then use it. If it doesn't, 
ask for your money back! 

FOR-NEXT LOOP (FOR, NEXT, AND STEP) 

A FOR-NEXT loop usual ly consists of three things: 

1. A FOR slaten1ent. 
2. A NEXT statctnent. 
3. One or 1nore sta le1ncnls betvvecn the FOR s taten1enl and the 

NEXT statc1nent. 

For example: 

10 CLS I recognize it. 

20 F'OR X=l TO 7 It's a FOR-NEXT loop! 

30 PRINT X 
40 NEXT X @)f) 

A FOR-NEXT loop begins vvith a FOR statc1nent and ends \•vith a NEXT 
state1nent. The FOR sta te1nent defines a sequence of values for the vari able 
immediately foJlo,ving the \Vord FOR. 

IOR StatC'n1<'nl 

r()R X= 1 T() 7 
F()R K= 1 T() 100 
f()R C=O T(l 8 
f()R ~ =.5 TO l 

V,1riable 

x 
K 
c 
F 

Scqut•nce oi Valul'., 

I. 2, 3. 4 . '), h. 7 
1, 2, l .... , 100 
o. 1. 2. 3 4. :;, &. 7, 8 
5 I - ) " • , • .:>. _,:) 

~~-~~~~~-~--·~----~-~------·---~~---~~~· --~ 
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I 

• 

The value of the variable increases by one eacl1 time, unless you add a 
STEP clause, as follows: 

FOR Statement v~riable Sequence of Values 

For X=l TO 7 STEP 2 
FOR Z= l O TO 0 STEP - 1 

x 
z 

1. 3, 5, 7 
10, 9, 8 • .. .. 2, I, 0 

EXPERlt-.tfENT! Use this progran1 to gather ir1for1nation about FOR-NEXT 
loops. 

10 CLS 
20 INPUT II PROM II : A 
30 INPUT "TO"; B 
40 INPUT "STEPS OF'"· 

' 
H 

50 PRINT Variations: 
60 F'OR X=A TO B STEP H 70 PR INT X, 

70 PRINT X 70 PAINT X; 

80 NEXT X 
90 PRINT: GOTO 20 

GO SUB 

Tells the computer to use a subroutine. The subroutine must include a 
RETURN command to send the computer back to the statement follow i11g 
GOSUB. 

GOTO 

GOSUB 810 Go use a subroutine, beginning at line 810. When a 
RETURN is executed, return to the command fol
lowing this GOSUB. 

Tells the computer to go to a line and continue executing from tl1at line. 

GOTO 210 Go to line 210 and continue from there. 
(Do not collect $200.J 
(Do not pass Go) 
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IF . . . THEN . . . ELSE 

This statement 11as a number of forms. 

-IF condition THEN statement 
The condition can be true or false. If it is true, the computer 

executes the statement following Tl-IEN. If tl1e condition is 
false, the con1pu ter does not execu te the statement. Examples : 

IF X< 0 THEN PRINT "YOUR NUMBER IS NEGATIVE" 
If G$> X$ THEN PRINT "TRY A LOWER WORD" 
If OVER > 63 THEN OVER = 63 
IF N><INT(N) TI-JEN GOTO 310 

- IF cond ition THEN line nu111ber 
This is the same as IF condition THEN GOTO line number. 

IF N<>INT(N) THEN 310 

-IF condition THEN statement ELSE statement 

If condition is TRUE. do th/s. 
If condition is FALSE. do this. 

IF R = 1 THEN C$ = "1-i" ELSE C$ = '''f" 
IF lNKEY$="" THEN GOTO 720 ELSE GOTO 210 

- IF condition THEN line number ELSE line nun1ber 

INKEY$ 

This is the same as: IF condition THE1 GOTO line number ELSE 
GOTO line number. 

IF INKEY$='"' THEN 720 ELSE 210 

Scans the keyboard. If a key has been pressed since the last time INKEY$ 
was used, IN KEY$ is set equal to that keyboard character. If no key has been 
pressed, the value of INKEY$ will be the empty string(""). Examples: 

KEY$ = INKEY$ 
IF' INKEY$= 11 S" THEN 210 
IF' INKEYS= 1111 THEN 720 ELSE 310 

INPUT 

Tells the computer to print a question mark, turn on the cursor, and wait 
for someone to enter information. 

INPUT T 
INPUT "YOUR NAME"; N$ 
INPUT "TONE, DURATION": T. D 
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INPUT can also be used to acquire inforrnation from a file device. 

INPU1' #-1. NAME$. PMONE$ 
sette tape. 

Obtain information from cas-

We do not cover files in this book. See Appendix K for pointers to 
il1formation about fil es. 

INT 

Tl1is numeric function computes the greatest integer that is less than or 
equal to a given nun1ber. 

INT(3.7 ) is 3. 
INT( 8 ) i s 8. 
I NT ( . 00 l ) is 0 . 
INT(O) i s 0. 

INT(-3.7) is -4. 
INT( -8 ) is -8 . 
INT(-.001) is 01. 
INT(.99) is 0. 

If Xis positive or zero, INT can be used to round X to the nearest integer, 
tenth, hundredth , and so on . 

Rou11d to nearest integer: 
nearest tenth: 

nearest hu11dredth: 

XR - INT(X + .5) 
XR - INT(lO*X + .5)/10 
XR - INT(lOO*X + .5 )/100 

INT is also 11andy for co1nputi11g the remainder Ron dividing a positive 
integer N by a positive integer D. 

R = N - D*INT(N/D) 

Ren1ember the good old days(?) "''hen you \Vere learning long division? 

Q - INT(N/Dl 
R - N - D"Q 

19~Q 
12 ..... ] -=2=3;--5 ~ N 

12 
115 
108 
7~R 

• 
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JOYSTK 

Tell s the co1npuler lo read the horizontal or vertical coordinate of the right 
joystick or the left joystic k. 

JOYSTK(O ) 
JOYSTK(l ) 
JOYSTK(2) 
JOYSTK(3) 

horizontal coord inate. right joystick 
vertical coordinate, right joystick 
horizontal coord inate, left joyst ick 
vertical coord in ate, left joystick 

A joystick value is a \vhole number fron1 0 to 63. 

LEFT$ 

This s tring function p ic ks off the left part of a s tring. 

LEF'TS ("ABC". 1 ) lS t I A 11 

LEF'T$( 11 ABC". 2) lS II AB II 
LEF'T$( 11 ABC". 3) is "ABC" 
LEF'T$( 11 ABC11

• 4 ) is "ABC II 

LEFT$(X$, :-.J) is a string consisting the leftn1ost N characters of X$ . 

• 

' 
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LEN 

LEN is a numeric fu11ction that computes the length of a string. lts value is 
always a non-negative integer. 

LEN ( II A II J is l . 
LEN("ABC") is 3. 
LEN(" " ) is 1. 

LEN( "AB") is 2. 
LEN ( II ABCD" ) is 4 . 
LEN (" " ) i s 0 . 

IF X$ is "ABC", then LEN(X$) is 3. 

LIST 

Lists a program on the screen. 

LLIST 

LIST 
LIST 100 
LIST 100-250 
LIST 100-
LI ST -250 

Lists the entire progra1n. 
Lists onlv line 100. -
Lists lines 100 through 250. 
Lists fron1 line 100 to the end of the program. 
Lists fro1n the beginning of the progran1 up to. 
and including, line 250 . 

Same as LIST, except that the progran1, or parts of it , is listed on a printer. 
Of course, you rnust have a printer connected to the co1nputer for this to 
vvork. 

MEM 

This is a function \.vhose value is the number of memory locations still 
unused in the con1puter's n1emory. As you use up memory space, the va lue 
of MEM becomes less, and less. a11d ... 

PRINT MEM Prints the arnount of unused 1nemory space. 
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MID$ 

Tl1is string function picks off a substring fron1 any\vhere \Vithin a string. 

Let X$ be "ABCDE" 

MID${X$. 1, l) 
MID$(X$, 1. 2) 
MID$(X$. 1. 5 ) 
MID$ (X$. 2. 3 ) 

is 
lS 

is 
is 

11 A 11 

II AB II 
"ABCDE" 
"BCD" 

In parentheses. you specify the string, \vhich character to begin at. and 
hov,• many characters to take. 

MID$(X$. 2. 3) 

/ Start here. 
From this string take this 1nany characters. 

MOTOR 

Turns the motor of the cassette recorder ON or OFF. 

NEW 

MOTOR ON 
MOTOR OF'F' 

Turns the cassette recorder n1otor ON. 
Turns the cassette recorder motor OFF. 

Erases everything in me1nory (RAM. that is). 

ON . .. GOSUB 

This is a multi ple GOSUB. The computer wi ll GOSUB to one or more line 
numbers depending on the value of a numeric variable or expression. 

ON X GOSUB 710. 810 

If Xis 1, the computer GOSUBs to line 710. If Xis 2, the com puter 
GOSUBs to line 810. 

ON SGN(X)+2 GOSUB 520, 530, 540 
~ I .....__ 

SGN(X)+2=1 SGN(X)+2=2 SGN(X)+2=3 

ON expression GOSUB line number, line number, ... 
. / \ . 2 express1on=l, expression= .... 

• 

• 
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ON . GOTO .. . 

A multiple GOTO. The computer goes to the 1st line nu1nber, 2nd line 
nt1mber, and so on, depending on the value (1, 2, and so on) of a numeric 
variable or expression. 

ON X GOTO 710. 810 
If Xis 1, GOTO 710. Jf X is 2, GO'fO 810. 

ON SGN(X) +2 GOTO 520. 530, 540 ........_ 
/ ~ - "'-SGN(X)+2=1 SGN(X)+2=2 SGN(X) +2=3 

ON expression GOTO line number . line number, 

expression=l, expression = 2, ... 

OPEN 

Opens communication to a file device. 

OPEN "I". #-1. "GAMES" Opens co1nmunication to cassette re
corder for INPUT of information. 

OPEN "0". #- 1. "GAMES" Opens communication to cassette re
corder for Output of information. 

OPEN "0". #-2. "GAMES" Opens con1munication to printer for ! Output of inforn1ation. 

File name may be up to 8 characters. 
We do not cover file progran1ming in this book. See Appendix K for 

sources of infor1nation. 

PEEK 

PEEK is a nu1neric function that lets you peek into the computer's memory. 
The resu lt of a PEEK is a whole number fron1 0 to 255 , inclusive . Let's 
PEEK. 

PRINT PEEK (O) 
SW = PEEK (65280) 

Prints the number in memory location 0. 
Assigns the 11umber in memory location 
65280 to the nun1eric variable SW. 

The number in parentheses followi11g PEEK is called a men1ory address, 
or just address . It identifies a particular location in the co1nputer's 1nemory. 
An address may be any whole number from 0 to 65535. 

In a program, you can use PEEK to find out \-vhat is being shov.rn at any 
screen PRINT position . Each screen positio11 has a corresponding memory 
location. 



Screen Position 

0 
1 
2 

• 

511 

Me1nory Location 

1024 
1025 
1026 

1535 
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Let ML stand for Me1nory Location and SP for Screen Position. 

ML = SP+ 1024 

So. PEEK(1024) tells you what is being sho\l\rn at screen position 0, 
PEEK(1025) at screen position 1, and so on. The result of a PEEK is the 
ASCII code of the character on the screen. 

POINT 

This numeric function tests a single small point on the screen. You specify 
tl1e poiI1t on the screen, as fo llo'vvs : 

POINT(OVER, DOWN ) 

I t 
o to 63 O to 31 

The point 011 the screen rnigl1t be a small rectangular blip set by a SET 
command or a CLS KOLOR con11nand. It 1night be one of eight colors, or it 
might be black. 

It might also be none of the above. It nlight be part of the letter A, or B, or 
0/o, or any other PRINTed character. 

POINT tells all. as follows: 

VALUE OF POINT 
(OVER.DOWN) 

-1 

0 
1 to 8 

MEANING OF POINT 
(OVER.DO\!VN) 

This screen location is part of an 
ASCll character. 
Location is OFF (black) 
Location is ON. In tl1is case, the 
value is a color code. POINT 
tells you what color is tur11ed 011 
at that screen location (SET 
location). 
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POKE 

What PEEK is to looking, POKE is to putting something there to look at. You 
can use POKE to put a number from 0 to 255 into any memory location, 
provided the location is RAM. You can't POKE numbers into ROM! 

We don't do much vvith PEEK and POKE in this book. If we covered 
everything in enough detail so you really understood it. you could hardly 
carry the book! (Much less afford it.) 

For novices, perhaps the most interesting places to POKE into are mem
ory locations that correspond to screen PRINT positions. 

Memory Location = Screen Position + 1024 
ML = SP+ 1024 

So, POKE some stuff into the screen. 

POKE 1535, 42 

POKE 1535 , 65 
POKE 1535, 163 

POKE an asterisk (ASCII code 42) into mem
ory location 1535. Aha! That's screen posi
tion 511. And-it didn't scroll! 
POKE an "A" into ML = 1535 (SP=511). 
POKE a yellow graphics character into ML = 
1535 (SP=511). 

And so on. But, POKE carefully. You can clobber BASIC by indiscrimin
ate POKEing. If you want to POKE around in some other books that might 
teach you about POKE. please POKE into Appendix K. 

PRINT 

Tells the computer to print something on the screen or on a specified 
output device. 

PRINT X 
PRINT #-1, N$ 
PRINT #-2 , N$ 

Print the va 1 uc of X on lhe screen. 
Print tl1e va lue of N$ on a cassette tape. 
Print the value of N$ on a printer. 

When PRINTing on the screen, you can use punctuation symbols to tell 
the computer how to print things. Try these: 

PRINT 1 ' 2. 3 
PRINT 1 : 2: 3 
PRINT II l lt 

1 
112 If ' ii 3 ' ' EXPERIMENT! 

PRINT 11 l I I : 112 I I : 11311 And remember what happened. 
PRINT II l" II 211 11311 
PRINT "l" + 112 II + 11 3 11 



• 
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PRINT @ 

Tells the computer to print something on the screen at a specified screen 
location, 0 to 511 . 

PRINT 
PRINT 

(ct 100. x 
(ci 235. 

Print the \'alue of X at screen location 100. 
Print an asterisk(*) at screen location 235. 

Alas, i£ you PRINT (u:511. the entire screen scrolls up one l ine. If you 
want to put something at screen location 511 w ithout scrolling, you can 
POKE it. 

POKE 1535. 42 Puts an asterisk at screen location 511, 
without scrol ling. 

POKE 1535. ASC("A") PutsanAatscreenlocation511,i.vi th out 
scrolling. 

See Appendix F for a screen map sho\oving all screen locations . And see 
POKE for more about POKE. 

READ • 

Reads inforn1ation from a DATA statement and assigns it to a variable or 
variables in the READ statement. 

READ X 

READ N$ 

READ X. N$ 

Read one number from a DATA statement and 
assign it as the value of X. 
Read one string fron1 a DAT A statement and assign 
it as th e value of N$. 
Read one number and one string from a DATA 
statement. Assign the number to X and the string to 
N$. 

Also see DATA. Of course! Without DATA, READ can do nothing. 

REMARK or REM 

This REMarkable staten1ent is used to REMind people what the program 
does. The computer ignores everything in a REM statement. but people find 
them very useful when they try to read and understand a program. 

REM ** TIME DELAY SUBROUTINE 
REM ** A BLUE TONE 
REM ** DRAW A RED HORIZONTAL LINE 
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RESET 

Tur11s off a blip on the screen that vvas turned on using a SET state1nenl. 
Actually, RESET si1np ly makes that blip go black. 

RESET(OVER. DOWN) 

t \ 
0 to 63 0 lo 31 

Examples? Of course. 

RESET(?. 22) Turn off the blip (n1ake it black) at OVER 7, 
DOWN = 22. 

Hmmn1 ... suppose a tiny screen location contains µart of the letter A. 
What happens if you try to RESET it? 

10 CLS 
20 PRINT 92. ti A' I • 

30 F'OR K=l TO 920: NEXT K - T\\'O-second delay. 
------This is tho uµper left corner of 40 RESET(O. 12) 

50 GOTO 50 PRINT position 192. 

EXPERitvlENT! 

• 
RESTORE 

Tells the con1puter to begin at tho first iten1 in tho first DATA statement. 
Use this \.Vhen you \Vant the con1puter to reuse information in DATA 
statements. 

RETURN 

Use this to terminate a subroutine and return to the staten1ent follO\\•ing the 
GOSUB that sent the con1puter to the subroutine. GOSUB and RETURN 
al,\•ays \vork together. 
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RIGHT$ 

This string function picks off lhc right part of a string. 

RIGHT$( 11 ABC". 1 ) is 11 c 11 

RIGHT$( 11 ABC" , 2 ) is "BC" 
RIGHT$("ABC" , 3) is II ABC" 
RIGHT$("ABC". 4) lS "ABC" 

RIGHT$(X$, NJ is a string consisting of the rightmost N characters of X$. 

RND 

The mysterious and unpredictable RND function co1nputes a random inte
ger from 1 to the maximum integer you specify. 

RND (2 ) 
RND (3 ) 
RND(lOO) 

is a random integer, 1 or 2. 
is a random integer, 1. 2, or 3. 
is a random integer from 1 to 100. 

If N is a positive integer, then RND(N) is a random integer from 1 lo N. 
This is one of the nice features of Radio Shack Computers that make them 

easy to use for people who don't have degrees in 1nathematics. Thanks, 
Steve Leininger! 

You may also use RND to compute random decimal fractions between 0 
and 1. 

RND ( o ) is a random decimal fraction bet\veen 0 and 1. Other 
computers do it this way. VVhy? Because the original 
BASIC did it this way. Thanks again, Radio Shack. 

To get integers from 1 to 6 using RND(O), do this: 

INT(6*RND (O)) + 1 

• 

• 
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SET 

Turns on a tiny rectangular color blip on the screen. 

SET ( o . o . l ) Turns on a green blip at 
OVER=O, DOWN= O. 

SET (63 , 31. 8 ) Turnsonanorangeblipat 
OVER=63, DOVVN=31. 

SET(OVER.DOWN,KOLOR) 

/ t \ 
O to 63 0 to 31 l to 8 

Within a PRINT position (0 to 511 ), all SET rectangles \Nill be the sa1ne 
color or black. They wil l be the last color SET. For exa1nple, try this \Nhile 
\Natching the lower rigl1t corner of the screen: 

CLS 0 
SET(62. 30. 1) 
SET(62, 31. 2 ) 
SET(63 . 30. 3 ) 
SET(63, 31 . 4 ) 

Green 
Black screen. ........._r. 
PR I NT position 511: • 

Yel low <II 
Blue<~ 

Red --rn 
Yes, within a single PRINT position, each SET cl1anges all previously 

SET colors to the most recent color. 

SGN 

This numeric function has three possible values (-1, 0 , 1) that depend on 
\•vhether a number is negative, zero. or positive . 

SGN ( X) is - 1 if X is negative. 
SGN ( x ) is 0 if X is zero. 
SGN ( X) is 1 if X is positive. 

Well, that covers a ll the possibilities. A nun1ber must be exactly one of 
these th i11gs: negative, positive, or zero. 

SIN 

No, it is not \Nrongdoing of the sort that leads to perdition. It is simply the 
sine function of trigo11ometry . 

• 
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SIN ( X) is the sine funclion of X, \·vhere X is assumed given in 
radians. The va lue of SIN(X) wi l I be a number from-1 to 
1. inclusive. 

'fry this program and variations: 

10 CLS 
20X = 0 
30 T = 15 + 15*SIN (Xl 
40 PRINT TAB ( T ) "*" 
50 x = x + . 125 
60 GOTO 30 

Use the SIN function while 
you can. It will probably be 

banned by the Moral Majority! 

VARIATIONS (any or all) 

SKIPF 

50 x - x + . 25 or 50 X = X + . 0625 
30 T - 15 f 8 *SIN(X ) + 7*SIN(2*X ) 

Tells the computer to skip lo the end of the next program on cassette tape, 
or to the end of the program you name. · 

SKI PF Skip to the end of the next program on 
cassette tape. 

SKIPF "MANDALA" Skip to the end of the program ca lled 
!'vi AND ALA. 

\\'hy skip? \1\'eII. you may \\'ant to CLOAD the program that begins 
imn1ediately after tvlANOALA. By skipping to the end of NIANOALA. the 
con1puter is read~· to CLOAO the next progra1n. 

Or. you may vvish to skip to the end of the last progra1n on tape so yot1 can 
then CSAVE a new progratn, vvi lhout eras ing a previously recorded 
prograrn. 

SOUND 

Tells the computer to play a tone. You specify a tone number and duration 
nurnber. 

SOUND 89. 20 

. I 
Play this tone 

\ 
for this long (duration). 

A tone number n1ay be 1 lo 255. A duration nu1nber may be 1 to 255. See 
t\ppendix G for 1nore infor1nalion. 



• 
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STOP 

Stops the con1putcr. See also CONT. 

• 

STR$ 

This string function computes the string equivalent to a number. 

STRS(l23) 

STR$(-123) 

STR$(3.7) 

is a four-character string consisting of space. 1. 2, 
and 3. 
is a four-character string consisting of a minus 
sign, 1. 2. and 3. 
is a four-character string consisting of a space, 3. 
dccin1al point. and 7 . 

'fhe string equivalent of a positive nu1nber begins \Vitl1 a space (ASCII 
code 32). The string equivalent of a negative number begins \vith a minus 
sign (ASCII code 45). 

You may \Vondcr \'l1hy anyone \'l"ould \Vant to have a STRS equivalent lo a 
number. One reason might be to get easy access to the digits of the number. 
Do you have a credit card? One of the digits of your credit card is a check 
digit, co1nputed fron1 the other digits. See TWO-DIGIT NUMBER SPLIT
TER in Chapter 12 for an example of how lo use STR$. 

TAB 

Use TAB in a PRINT slate1nent to tell the computer to TAB (move to the 
right) to a specified PRINT position on the line. TAB(O) is the left edge of 
the screen; TAB(31) is the right edge of the screen. 

PRINT TAB(15) ''*" Move lo the 15th position on the print 
line and print an asterisk. 

PRINT (o 96. TAB[15) "*"Move to the 15th positio11 on the print 
line beginning at PRINT position 96, 
then print an asterisk. 

For any line, TAB positions begin at the left edge of the screen \\'ith 
TAB(O). TAB(31) is the right edge of the sc.:rccn. H1nmm ... \\' hat if you 
TAB(32) or TA8(46) or TAB(123)? Try it. 

USR 

Calls a machine language subroutine. Not covered in this book. See Appen
dix K for sources of information. 
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VAL 

Computes the numeric equivalent of a string number. 

VAL ( 11 123 11
) is 123 . 

VAL ( 11- 123 11
) is - 123. 

VAL ( 11 123ABC11
) is 123. 

v AL ( II ABC II ) i s 0 . 
If X$ = 11 37 11

, then VAL ( X$) is 37 . 

Tl1at's it. Color BASIC tools, ABS lo VAL. Use them to build BASIC 
programs, or to refurbish BASIC programs written by others, or simply to 
understand what a BASIC progra1n does . 

• 

• 
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APPENDIX A 

Hooking Up 
Your Color Computer 

Your Color Computer has a built-in interface that sends signals to a TV 
through a cable attached to both the Color Co1nputer and the TV. Turn your 
computer around and look at the back. It looks like this: 

To TV Ch 1 Cassette anne 
Reset @ select @ • 4 1 •1 3 

0 

Serial 
1/0 

@ oo 

Right Left 
joystick joystick 

~ 0 

-
@ Power 

• 
I AC power 
- cord to the 

computer. 

The AC power cord is permanently attached to the con1puter. Plug it into 
a 110-volt outlet. Press the power button to turn 011 the Color Computer. 
Press it again to turn off the computer. When the button is farthest out, the 
co1nputer is off. 

Before hooking up the Color Computer to the TV, turn the computer OFF. 
The cable tl1at con11ects the computer to t11e T\1 looks like tl1is: 

Plug either end into the computer output labelled TO TV. 

• 



APPENDIX A 34 7 

To TV 

As you may suspect, the other end of the cable should be attached to the 
TV. Not quite. Instead, it plugs into a S\lvitchbox that con1es with the Color 
Computer. The switcl1box looks like this: 

Oops. Can't see 
the bottom. 
Look below. 

COMPUTER 

COMPUTER 

f. CONNECT 
....J TO TV 

VHF 

--TV 

CONNECT ANTENNA 

Attach these 
to the TV's 
VHF antenna 
terminals. 

The bottom of tl1e switchbox has t\'\IO scre\lv tern1inals. Connect the TV's 
VHF antenna to these. A complete hook-up might look like this: 

• 
= W W WWW 

/\1 

0 

0 
~ 3lfldll\IO::> 

l 
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One side of the S\ivitchbox has sticky tape attached. Peel off the backing 
and stick the S\•Vitchbox to your TV. Then, make all the above connections. 

• Plug the cable into the computer (TO 'rV) a.nd into the switchbox. 
• Attach the switch box to the VHF (NOT UHF) antenna terminals 

on the TV. 
• Attach the VHF (NOT UHF} antenna to the S\vitchbox. 

Done? Yes? Good. It shou ld look something like this. if you are standing 
behind the computer and TV: 

' 

v 
H 
F 

To TV 

Ill 

0 

Does your TV have a 75/300 ohm S\·Vitch? It might bo labeled 75 fl at one 
setting and 300 fl at the other setting. Set i I lo 300 ohms (300 fl}. 

Depending on \ivhere you live. use either channel 3 or channel 4 on your 
TV. Try both. 
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-On the back of the computer, set the CHANNEL SELECT switch 
to 3. 011 the TV, set the channel to 3. 

-Turn on the computer ru1d turn on th e TV. You should see 
something like this: 

COLOR BASIC 1 . 0 
(c) 1980 TANDY 
OK 
I 

Black letters on a 
green background. 
No snow. /"----,.__.., 

If you see this, or something sin1ilar or other channels, and the picture is 
good, go with it! Otherwise, try chan11el 4 . 

- On the computer, set the CHANNEL SELECT s"vitch to 4. 
-On the TV, set the channel to 4. 

Hopefully, you are novv up and computing. If not, 

-carefully cl1eck a ll connections. 
-call the nearest Radio Sha@k store. 
- yell for help! There are so many Color Computers in homes, 

schools, and elsewhere, that someo11e n1ight hear you and come 
to the rescue. 

For more information , and for otber vvays of hooki11g up, read tl1e 
TRS-BOljli: Color Con1puter Operatio11 Ivlanua l, available fron1 Radio Shack. 
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APPENDIX B 

Using the Tape Cassette 
Recorder 

Color Computer prograrns can be per1nanently s tored on tape cassettes. 
You can buy professionally \Vritlen progran1s or you can record _vour 
programs on cassettes. You can also find prograrn listings in magazines. 
type them into your Color Computer. and save thorn on cassettes. 

\Ve ''' ill describe ho''' lo use the Radio Shack CTR-801\ cassette recorder 
(Radio Shack Catalog run1bcr 26-1206) to load cassette progran1s into the 
Color Computer's mc1nory or lo save a program a lready in memory on a 
blank cassette. 

The CTR-80A looks like this: 

To connect the CTR-BOA to the Color Corhpulcr. you need a cable that 
looks like this: 

Smaller gray plug. 

"'-.....DIN connector. 

This cable co1nes \Nilh the CTR-BOA. You can also buy il separately fron1 
Radio Shack (Cata log Nun1bcr 26-3020). 

• 



APPENDIX B 351 

Connect the cassette recorder to the Color Computer, as follo\>vs: 

1. Gently and carefully plug the DIN connector into the CAS
SETTE jack on the rear of the Color Con1puter. Don't force it! 
Rotate the DIN connector until it li nes up with the holes in the 
jack. 

To TV 

Reset 

Serial 
1/0 

Right Left 
joystick joystick 

~@ 
Power 

Smaller 
gray plug. 

2 . Plug the black plug into the EAR jack on the tape recorder. This 
connection is used to load a program from tape cassette to 
memorv. , 

3. Plug tl1e larger gray plug into the AUX jack 011 the tape recor
der. This connection is used to record a program from memory 
to tape cassette. 

4. Plug the s111aller gray plug into the smaller MIC jack on the tape 
recorder. This connection is used by the computer to turn the 
tape recorder's inotor on or off. 

5. Of course, also plug the recorder's pov.rer cord in to the recorder 
and into a 110-volt AC outlet. 

Everything connected? Yes? OK, no\>v you are ready to save a program or 
load a program. 

Saving a Program on Tape (CSA VE) 

Suppose there is a program in the Color Computer's memory and you 
want to record it on a cassette. Here's how: 

1. Put a blank cassette in the cassette recorder. 
2. Set the volume control on the recorder somewhere bet\-veen 3 

and 10. Try 5, or EXPERIMENT! 
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3. Press the recorder's RECORD and PLAY buttons at the san1e 
time until they lock. 

This one 
is red. 

PLAY FAST·F STOP EJECT 

ODD 
Press these together until they lock 
in the down position. 

4. Type CSA VE and press ENTER. _ 
5. The computer will turn on the recorder's motor (you wi ll see 

the tape move) and record the program. 
6. When the program has been recorded, the computer stops with 

OK on the screen. The tape recorder also stops. 

You may wish to make two or more copies on the same tape or on 
separate tapes, just in case you lose one or accidentally erase a tape. 

Instead of typing CSA VE and pressing ENTER, you can give a program a 
i1ame, as follows: 

Type CSA VE "name" and press ENTER. ' 

" Any na1ne you choose, up to eight characters. 

For exa1nple: 

CSA VE "MANDALA" 
CSAVE "GAME #1" 
CSA VE "MUSIC" 

If a program has a name, you can tell the compttter to search for it by 
name. This is especially useful if you record two or more programs on the 
same cassette. 

Loading a Program from Tape (CLOAD) 

Here's how you load a previously recorded program fron1 a cassette into 
men1ory: 

1. Put the program cassette in the recorder and rewind it. When 
the tape is rewound, press the STOP button on the recorder. 

2 . Press the PLAY button until it locks. 
3. Erase any program in 1nemory. Type NEW and press the EN

TER key. 
4. Type CLOAD and press ENTER. The computer vvill load the 

f irst program it finds on the cassette. 

' 
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5. When the program has been loaded, the co1nputer stops with 
OK on the screen. The tape recorder also stops. 

You can a lso tell the co1nputer to search for and load a program by name. 

4. Type CLOAD "name" and press ENTER. 

Name of the program you want to load. 

The computer will search for the program you named. While 
searching, it displays the Jetter "S" in the upper left part of the 
screen. 
When the computer finds the program, it displays the letter 
"F" and the name of the program \.vhile it loads the program. 

Skipping Past a Program (SKIPF) 

The SKIPF command tells the computer to search for a named progran1. 
When the compttter finds the program, it skips to the end of the program 
without loading it into the co1nputer. 

Use SKIPF when you want to store a program 011 a tape that already 
contains a program or programs. Skip to the end of the last program on the 
tape. This positions the tape at the begiI111ing of unused blank tape that can 
be used to store another program. For example: 

1. Revvind the cassette. 
2. Press the PLAY button until it locks . 
3. Type SKIPF "na1ne" and press ENTER. 

The computer will search for the program you 11amed. If it fi11ds other 
programs along the vvay, it displays their names on the scree11. If it finds the 
named program, it moves to the end of it, stops the recorder, and puts OK 
on the screen. 

If the named program is not on the tape, the computer will read to the end 
of tape and then put an 1/0 ERROR on the screen. Tl1e screen will also 
contain the names of all programs the computer encountered while sear
ching. Aha! Novv you know what's on the tape . Their names are on the 
screen. 

If you skip to the end of the last progran1 on tape, and if there is enough 
unused tape remaining, you can save another program on the tape . 

• 
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Error Messages 

10 Division by zero. The computer can't divide by zero. Try tl1is exam
ple: PRINT 2/0. 

AO Attempt to open a data file that is already open. 

BS Bad subscript. A subscript is too large. If you do not DIMensio11 an 
array, any subscript larger than 10 causes a BS error. For example: 
A(l 1 ). Use DIM to specify the largest subscript allowed in an array. 

CN Can't continue. Tl1is 11appens if a program has ended and you type 
CONT and press ENTER. A program that has ended can't be con
tinued. 

DD Attempt to dimension an array n1ore than once. An array can be 
dirnensio11ed only once. For example, you cannot 11ave DIM T(20) and 
DIM T(30) in the same program. Also, be carefu l that a GOTO does not 
cause the computer to try to execute tl1e sa1ne DIM a second time. DIM 
should not be inside a loop. 

DN Device number error. The allovvable device nun1bers are 0,-1, and-2. 
Any other number used in an OPEN, CLOSE, PRINT , or INPUT 
staten1ent will cause a DN error. 

DS Direct statement. A data file contains a d irect statement. This might 
happen if you load a program vvith no line numbers. 

FC 11 legal Function Call. There are many ways to get this one! An FC error 
occurs when a number is too small or too large i11 a BASIC statement 
or function. Here are some examples: 

SOUND 89, 256 
SOUND 0, 100 
CHR$(256) 
CLS - 1 

SET(64,15) 
SET(15,32) 
CHR$(-1) 
CLS 9 ~This one is a surprise! 

A nega tive subscript also causes an FC error. For example, try 
A(-1) = 2. 
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FD Bad file data. This happens if you PRINT data to a file. or INPUT data 
from a file, and the type of data {numeric or string) docs not match th e 
type of variable in the PRINT or INPUT statcme11t. For example, 
suppose the file contains nu1neric data. Then INPUT # -1, N$ \lvould 
cause an FD error because N$ is a string va ri able. 

FM Bad file mode. This happens if you OPEN a file for OUTPUT(O). then 
try to INPUT data from that file. It also happens if you try to PRINT to a 
file that is OPEN for lNPUT(l). 

ID Illegal direct statement. This happens when you use ll PUT as a direct 
statement, \vithout a line number. Example: Type INPUT A and press 
ENTER. You • .. vi ll get an ID error. 

IE Attempt to INPUT past end of file. Before using INPUT, use EOF to 
test for end of file. If you have reached end of fil e, CLOSE the file. 

10 Input/Output error. Often caused by trying to load a progran1 or read a 
file from a bad cassette tape. 

LS String too long. A string can have up to 255 characters. 

NF NEXT \Vithout FOR. FOR and NEXT statements must occur in match
ing pairs. If the computer tries to execute a :\EXT statement \Vithout a 
matching FOR statc1nenl. an NF error occurs. \\'hat about FOR \·vith
out NEXT? Experin1cnt- try this progran1: 

10 CLS 
20 F'OR X=l TO 5 
30 PRINT X 
40 END 

NO File not open. )'011 trird to PRI:\T to. or INPU'f from. a data file 
\Vithout first OPE\:ing the file. 

OD Out of data. The cornputer tried to READ data from a DATA statement, 
but all tl1e data had already been read. Perhaps so1neone failed to 
supply a DATA statement or left out so1nc of the data. 

OM Out of memory. All of me1nory has been used or reserved for program 
and data. Redu ce th e de1nand on men1ory or buy rnore memory! 

OS Out of string space . The compu ter automatically reserves 200 charac
ters for stri11g space. If you use 1nore, you \Viii get an OS error. Use 
CLEAR to reserve more or less string space. 

OV Overflo\v. A number is too large for the computer to handle. 

RG RETURN \vithout GOSUB. The computer tried to execute a RETUR, 
statement \Vithout having previously executed a GOSUB statement. 
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SN Syntax error. Probably the most popular error! It means that the 
computer does not understand vvhat you want or that what you vvant 
is not allovved. Check for a misspelled word. incorrect punctuation. 
unmatched parenthesis. ii legal character. or use of a reserved \vord as 
a variable. 

ST String expression too complex. Break it into two or more simpler 
• express1011s. 

TM Type rnismatcb. You will get this if you try to assign a string to a 
numeric variable or a number to a string variable. For example. 
X = "KARL" or N$ = 3. A TM error also occurs •vhen you enter a string 
in response to an INPUT statement with a numeric variable or if you 
use the vvrong type of variable or value in a function. For example: 
ASC(65) or CHR$("A"). 

• 
UL Undefined line. If you try to GOTO or GOSUB to a nonexistent line 

number, you \.viii get a UL error. It can also occur with ON ... GOTO .. 
. , ON ... GOSUB .... and IF statements. 
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Arithmetic 

Use the following symbols to tell the Color Computer to do arithmetic. 

Operation 

Addition 
Subtraction 
Multiplication 
Division 

Symbol 

+ 

* 
I 

Example Result 

3 + 4 7 
3 - 4 - 1 
3 * 4 12 
3 I 4 . 75 

If an expression has two or 1nore operations, they are done in the same 
order t1sed in paper-and-penci l arithmetic or algebra. Example: 

. 2+3 + 4 = 5+4 = 9 
2+3 - 4=5-4=1 

Additions and subtractions 
are done in left·tO·right order. 

2 - 3 + 4 = - 1 + 4 = 3 
2-3-4 
2*3*4 
2*3/4 
2/3*4 
2/3/4 

= -1 - 4 = -5 
= 6 * 4 = 24 
= 6/4 = 1.5 
= .666666667*4 = 2.66666667 
= .666666667/4 = .166666667 

Results are rounded to nine digits. 

Multiplications and 
divisions are done in 
left· to-right order. 

Multiplications or divisions are clone before additions or subtractions. 

2*3 + 4 = 6 + 4 = 10 
2 + 3*4 = 2 + 12 = 14 
2 + 3/4 = 2 + .75 = 2.75 
2*3 + 4*5 = 6 + 20 = 26 

• 
2*3 + 4/5 = 6 + .8 = 6.8 

• 

2/3 + 4*5 = .666666667 + 20 = 20.6666667 
2/3 + 4/5 = .666666667 + .8 = 1.46666667 

Operations within parentheses are performed first. If parentheses are 
nested (one pair vvithin another pair), operations within the innermost pair 
are performed first, tl1en evaluation proceeds to the next pair out. 

357 
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2*(3 + 4) = 2*7 = 14 
2/(3*4) = 2/12 = .166666667 
2 - ( 3 + 4) = 2 - 7 = -5 
2*(3 + 4*(5 + 6)) = 2*(3 + 4*11] = 2* (3 + 44) = 2*47 = 94 
(2 + 3)*(4 + 5) = 5*9 = 45 

Numbers larger than 999999999 or sn1aller than .01 are shown in floating 
point notation. Floating point notation is similar to scientific notation used 
in math. science, and engineering books. 

Scientific Floating Point 
Number 

1000000000 
2000000000 
10000000000 
20000000000 
.001 
.002 
.0001 
.0002 
1234567890 
.00123456789 

Notation 

1 x 109 

2 X 1QH 
1 x 101 0 

2 x 1010 

1 x 10- 3 

2 x 10-3 

1 x 10-i 
2 x 10-i 
1 .23456789 x 109 

1.23456789 x 10- 11 

Notation 

1E+09 
2E + 09 
1E+ 10 
2E+ 10 
1E-03 
2£- 03 
1E- 04 
2E- 04 
1.23456789£+09 
1.23456789£- 11 

Floating point is s imply a shorthand way of expressing very large or qui le 
small numbers. In floating point, a number is represented by a mantissa 
and an exponent. 

1 E + 09 

,l' ' mantissa exponent 
1 E - 03 

,l' ' mantissa exponent 

The mantissa and exponent are separated by the letter E. 
Numbers in the Color Computer can have a ma11tissa vvith up to nine 

digits. 

1.23456789£+09 
. I I 

mantissa expone11t 

EXPERJMENT! Use this program: 

10 CLS 
20 INPUT "NUMBER. 
30 PRINT N 

PLEASE"· N 
' 

40 PRINT 
50 GOTO 20 

, 
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Try those nun1bers: 

' 

Volun1e of the Earth in bushels: 31 708 000 000 000 000 000 000 
Speed of a snail in kilometers per second: .000015 
l'vfass of tho hydrogen aton1 in kilogran1s: 

.000 000 000 000 000 000 00 l 67 
Mass of the Earth in kilograms: • 

5 980 000 000 000 000 000 000 000 

----------
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Reserved Words 

The following vvords are reserved words in Extended Color Computer 
BASIC. A reserved word may not be used as a variable or as the beginning of 
a variable in Extended Color BASIC. For example, you may not use TO, 
TON, TOE, or 1'0NE as a variable. because TO is a reserved vvord. 

ABS END MEM PUT THEN 
AND EOF MID$ READ TIMER 
ASC EXEC MOTOR REM TO 
ATN EXP NE\!\' REN UM TROFF 
AUDIO FIX NEXT RESET TRON 
CHR$ FN NOT RESTORE USING 
CIRCLE FOR OFF RETURN USR 
CLEAR GET ON RIGHT$ VAL 
CLO AD GOSUB OPEN RND VARPTR 
CLO ADM GOTO OR RUN 
CLOSE HEX$ PAINT SCREEN 
CLS lF PCLEAR SET 
COLOR 1T\!KEY$ PCLS SGN 
CONT INPUrf PCOPY SIN 
cos INSTR PEEK SKlPF 
CSA VE INT PLAY SOUND 
DATA JOYSTK PM ODE SQR 
DEF LEFT$ POINT STEP 
DEL LEN POKE STOP 
DIM LET POS STR$ 
DLOAD LINE PPOlNT STR1NG$ 
DRAVV LIST PRESET SlJB 
EDIT LLlST PRINT TAB 
ELSE LOG PSET TAN 

Remember. the above vvords are reserved in Extended Color BASIC. 
Many of then1 vvill work as variables in· mini1num Color BASIC on the 
unextended Color Con1puter. We suggest you don't use them. Color BASIC 
progra1us, as described in this book, \<Vill work on the Extended Color 
BASIC computer if you don't 11se the above vvords as variables . 
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Screen Maps 

The screen is your palette; the screen is your page. Here are vvorksheets for 
designing stuff to appear on the screen. using PRINT(c1 or SET and RESET. 

First, a screen map for people using ·pRJNT({t 

I 
0 123 456789 0 

ROWS 
0 0 

32 

2 64 

3 96 

4 126 

s 160 

6 192 

7 • 224 

8 256 

9 288 

10 320 

II 352 

12 384 

13 416 

14 448 

15 480 

,_ -

-

~ -

-

L 

COLUMNS 
11111 1 1 12 222222 2 2 233 
2345678901234567890 • 

._ 

~ 

-

-c - i-. - I- ~ - ... I- -

I-

·-
,_ 

" ·- - ' - - - I- " ~-

- - -

Our PRll'\IT(U screen map shO\-VS both left-of-screen PRINT(<1 positions 
ai1d PRINT rO\.VS. For purposes of PRINTing, the screen is divided into 16 
rows. n11mbered 0 to 15. Each rovv 11as 32 colun111s, numbered 0 to 31 . 

• 
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The SET and RESET statements use graphics positions 0 to 63 across the 
screen (left to right) a11d 0 to 31 down the screen (top to bottom), as shovvn 
on the following screen map. 

I I I 1 I 2 2 2 2 2 3 3 3 3 3 4 4 4 4 4 5 5 5 5 5 6 66 
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 23 

o1-1-1-1-+++-1H-1++-t-HH-+++-++i-1-+++1-1-1-++++-1H-1++t-HH-+++-++i-1-+++-++i-++++-1-+-1-+-H 

2 1-1-1-++++-IH-+++t-HH-+++H-1-++++H-1-++++-IH-+-t+t-HH-+++-t-H-++++-t-H-++++-H-t-+-H 

61-1-1-H-++-IH-+++t-HH-+++-l-H-++++1-H++++-IH-+-t++-HH-++++-H-++++-t-H-H-++-H-t-+-H 

8 1-1-1-H-++-IH-++++-HH-+++l-H-++++1-H-t+++-IH-++++-HH-+-H-f-H-++++-1-H-H-++-H-1-+-H 

IOH-t-t+++-11+++++-HH-+++l-H-t+++t+t++++-11++++++11-t-t+i- t+t-++++-t+t-++++-H-t-++i 

12 1-HH-++-HH-+++t-H-++++t-H-t+++H-t-t+++-IH-++++-HH-+++t-H-t+·H-t-H-++++-t+t-+-H 

16 
H-IH-t-t+H-1-++++H-t-H-+-HH-t++t+t-+++t-t-H-t+++-H-t-t+r H H-t-t+++-IH-t+t-++-l-+-H 

18 
H-IH-t-H-t-H-H-++-IH-t-H-++-IH-t++t-H-+++t-t-H-t+++-H-t-t+++-IH-+-t+++-IH-+++t-H-+-H 

201-HH-t-H-t-H-t+++-IH-t-t+++-IH-+-t+t-H-+++t-t-HH-+++-H-t-t+rHH-++t-t-HH-+++-l-H-+-H 

22 1-HH-+++t-H++++-1H-t+ r ++-1H-+++t-H+Ht-H-t+++1+1++++1H-++++-HH-+++t-H-H-+-1 

24 
1-H-++++H-t-t+++-11-H++++-1-++++t-H-++++-H-t-t+++H-t++-++-IH-+++t-HH-+++-l-H-+-H 

26 1-H-+++t-H-l++t+IH-l-+++-H++-H-H-1-+++t-H-1-++++-H-1+++-HH-1+++-H-l-+++1-H~ 

2s 1-H-+++t-H-1++t+1H-1+++-H-++-H-t+t+r++-t+t-++++-H-1+++-HH-1+++-H++++1-H~ 
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Each screen PRINT position contains four ( 4) SET positions, as shown by 
the follo'"'ing screen map. 

PRINT 0 1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 ?0 21 22 23 24 25 26 27 28 29 30 31 

0 0 

I 32 

2 64 

3 96 

4 128 

5 160 

6 192 

7 224 

8 256 

9 288 

10 320 

11 352 

12 384 

13 41 6 

14 448 

15 480 

SET 0 
0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 
31 

1· I 1 I I 2 2 2 2 2 3 3 3 3 3 4 4 4 4 4 5 5 5 5 5 6 66 
2 q 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 23 

You may copy the screen maps in this appendix for your personal use. 
Also, ask at your Radio Shack store for larger screen maps. 
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Sound and Music 

Using t11e SOUND statement, you can tell the Color Computer to make 
sounds that are close to (but so1netimes not exactly) tones on a piano 
keyboard. Of co urse. the quality of the sound will be different. Middle Con 
the Color Con1puter won't sound J iko Nliddle Con the piano. Hovvever. the 
frequency, or pitch, of the tone will be close to the same tone on a well
tuned piano. 

SOUND __ 

I \ 
tone (1 to 255) duration (1 to 255) 

Exan1ple: SOUND 89, 10 

The duration number detern1ines the length of ti 1ne the tone is played, as 
follo,.vs : 

Duration 1\lumber 
I 

1 
2 
3 

• 

16 

• 

255 

Tin1 e( Second) 

6/100 
1 2/100 
18/100 

96/100 

• 

1530/100 

(about 1 second) 

(15.30 seconds) • 
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Tone numbers corresponding to piano keys and notes on the 1nusical 
staff are shown in the diagran1s below. 

-• ! 
] ! ,, 

::i - -

It) Ol co Ol ~ co co It) CJ:) Ol Ol 
,... It) (') ,... co Ol CS> - "' (') CS> ,... 

(') - «;- «;- It) Ol It) CS> CJ:) 0 It) CJ:) ,.... ,... co It) Ol - co co - - - - -

,... CS> 
O> CS> s (') CJ:) - "' - - co ~ (') 

"' "' - ~ 

"' 
It) ,... 

"' "' "' "' "' "' 
Ol ~ 

"' N "' (') «;- CJ:) "' "' "' "' 
(') (') (') 

,... co Ol 

"' "' 
(') (') 

~ 
~ "' "' "' "' 
«;- «;- (') 

"' N «;-

"' 
F 

Sharps and flats are played by selecting the tone number to the left (flat) 
or to the right (sharp] of the tone number for the natural note. 

153 159 165 

(') 
Ol -

«;-
«;-

"' 
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Color Codes 
and Graphics Characters 

You can put nine colors (includ ing black) on the screen. Colors are num
bered 0 to 8. as fol lovvs: 

0 Black 
1 Green 5 Buff 
2 Yellovv 6 Cyan 
3 Blue 7 Magenta 
4 Red 8 Orange 

ASCII codes 128 to 255 are graphics characters. Each graphics character 
occupies one print position. A graphics character is a simple shape in b lack 
plus one color. There are 16 d is tinct shapes, numbered O to 15. sl1ovvn 
below in black and white. Substitute any color (1 to 8) for while. 

0 1 2 3 4 5 6 7 

8 9 10 11 12 13 14 15 

Color tl1e above 16 characters gree11 . These arc ASC!l graphics characters 
128 to 143. Color the above characters yellow. You 110''" have graph ics 
characters 144 to 159- and so 011, as sho,·v11 by the fo llovv ing table. 

• 
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Color 

Green 
Yello\"1 
Blue 
Red 
Buff 
Cyan 
Magenta 
Orange 

ASCIJ Codes 

128 to 143 
144 to 159 
160 to 175 
176 to 191 
192 to 207 
208 to 223 
224 to 239 
240 to 255 

Or. compute the ASCII code, as follovvs: 

1. Pick a SHAPE, 0 Lo 15. 
2. Pick a KOLOR, 1 lo 8. 

Compute the ASCII Graphics Code (GC), as follo\.vs: 

GS = 128 + SHAPE + 16*(KOLOR - 1) 

For exa1nple, 
Pick a SHAPE. This is SHAPE = 9. 

Pick a KOLOR. Choose red. KOLOR = 4. 
cc = 128 + 9 + 16*(4 - 1) = 185 

Try it. Type PRINT CHR$(185) and press ENTER. 

Red PRINT CHRS(185) 

~~ 
' Red 

• 
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ASCII Codes 

ASCII means "American Standard Code for Information Interchange." An 
ASCII code is a whole nu1nber, 0 to 255. 

Each Color Computer keyboard character has a corresponding ASCII 
code, as follows: 

KEYBOARD ASCII KEYBOARD ASCII 
CHARACTER CODE CHARACTER CODE 

SPACE BAR 32 . A 65 
33 B 66 

,. 34 c 67 
# 35 D 68 
s 36 E 69 
% 37 F 70 
& 38 G 71 

39 H 72 
40 I 73 
41 J 74 

* 42 K 75 
+ 43 L 76 

44 M 77 
45 N 78 
46 0 79 

I 47 p 80 
0 48 Q 81 
1 49 R 82 
2 50 s 83 
3 51 T 84 
4 52 u 85 
5 53 v 86 

• 6 54 w 87 
7 55 x 88 
8 56 y 89 
9 57 z 90 

58 Ill 94 
59 m 10 

< 60 8 8 
= 61 8 9 
> 62 (BREAK) 03 
? 63 (CLEAR) 12 
@ 64 (ENTER) 13 
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You cannot display lower-case letters on the screen, but you can print 
them on so1nc printers.* To gel to lo\.ver-case mode, press the SHIFT and O 
keys together. On the screen. "lo\ver-case" letters appear as upper-case 
letters in reverse color, green on black. 

To get back lo normal mode, again press SHIFT and O together. 

Lo•ver-Case ASCII Lower-Case ASCII 
Letter Code Letter Code 

a 97 n 110 
b 98 0 111 
c 99 p 112 
d 100 q 113 
e 101 r 114 
f 102 s 115 
0 
Q 103 t 116 
h 104 u 117 
. 

105 118 l \' 
. 

106 119 J \V 

k 107 x 120 
I 108 y 121 

m 109 z 122 

Try this: Type PRINT CHRS(97) and press ENTER. 
You \viii see a green A on a black background on the screen. Ho,vever. if 

you are printing on a printer that allovvs lo\ver-case. use PRINT#- 2, (in
stead of PRINT) and you wi 11 see a lower-case a printed. 

ASCII codes 0 to 31 e ither arc not used in Level J Color BASIC or have 
very special meanings . For exan1ple, use PRINT CHR$(30) to erase to the 
end of a line. . 

ASCII codes 128 to 255 are graphics characters. See Appendix H, Color 
Codes and Graphics Characters. 

EXPERIMENT! Try PRINT CHR$( ) 
i 
ASCII code- you choose it. 

•see the Radio Shack catalog for inforn1ution on printers. 
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Joysticks 

If you have joysticks (Radio Shack Catalog Number 26-3008), plug them 
into the joystick connections in tl1e back of the Color Computer. Then put 
the RIGHT JOYSTICK on your right and the LEFT JOYSTICK on your left as 
you face the computer. 

Move the RIGHT JOYSTICK left, right, forward , and backward. Nothing 
happens. Aha! You need a program to detect the movement of the joysticks . 
Enter this little program: 

10 CLS 
20 PRINT (li l6, JOYSTK ( O); 
30 GOTO 20 

Type RUN, watch the center of the top rovv of the screen , and move the 
RIGHT JOYSTICK. ' 

Move the RIGHT JOYSTICK all the way to the left. then all the way 
to the right. You will see joystick numbers 0 (left) to 63 (right) . 
Center the RIGHT JOYSTICK, then move it straight for\-vard and 
backvvard. The number doesn't change (unless you lean a little left 
or I'ight). 

No\-v try this program: 

10 CLS 
20 PRINT (<i l6, JOYSTK ( O); 
30 PRINT (a 24, JOYSTK ( l ) : 
40 GOTO 20 

RUN the program. You wi ll see that left-right movement changes the 
number at screen position 16, and forward-back,-vard move ment changes 
the number at screen position 24 . Diagonal movement changes both num
bers. 

\ 
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JOYSTK(O) reads the left-right position of the RIGHT JOYSTICK. 
Possible values are 0 (left) to 63 (right). 

JOYSTK(l) reads the for'<vard-backward position of the RIGHT 
JOYSTICK. Possible values are 0 (forward) to 63 
(backward). 

Like this: 0 

JOYST K(0) 63 

\ ) 

63 

J0YSTK(1) 

Now use the following program to try both joysticks. 

10 CLS 

20 PRINT (<1 0. JOYSTK(2): Left 
30 PRINT (<1 8, J OYSTK ( 3 ) : joystick. 

40 PRINT (<1 16 . JOYSTK (O): Right 
50 PRINT (a 24, JOYSTK( 1) : joystick. 

60 GOTO 20 

Yes, the LEFT JOYSTICK "vorks like this: 

JOYSTK(2) 

\ 

0 

63 

J0YSTK(3) 

63 

1MPORTANT NOTICE! If you use joysticks, you must have the computer 
read JOYSTK(O), even if you aren't going to do anything with it. For 
example, suppose you are using only the LEFT JOYSTICK, using the 
following program. 

10 CLS 

30 PRINT (<10, JOYSTK(2): 
40 PRINT ((18 , JOYSTK(3 ) : 

50 GOTO 30 
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. 
Try it. Wiggle the LEFT JOYSTICK. Nothing happens . So change the 

• 
program as follows: 

10 CLS 
20 JS = JOYSTK(O) 
30 PRINT @O. JOYSTK ( 2) ; 
40 PRINT @8 , JOYSTK(3): 
50 GOTO 20 

Remember to change 
Line 50. 

Li11e 20 tells the compltter to read JOYSTK(O} and assign the value of JS. 
This enables the computer to go on and read the values of JOYSTK(2} and 
JOYSTK(3). 

Experime11t. Try these programs: 

10 CLS 
20 SP = JOYSTK(O ) 
40 PRINT ((1SP , "*" ; 
50 z = 10 
60 FOR K=l TO Z: NEXT K 
70 GOTO 10 

10 CLS 0 
20 OVER = JOYSTK(O ) 
40 SET (OVER. 15, 8) 
50 z = 10 
60 FOR K= l TO Z: NEXT K 
70 GOTO 10 

10 CLS 0 
20 OVER = JOYSTK(O ) 
30 DOWN = INT (JOYSTK(l )/2 ) 
40 SET(OVER. DOWN. 8 ) 
50 z = 10 
60 FOR K=l TO Z: NEXT K 
70 GOTO 10 

• 

10 CLS 
20 COL = INT(JOYSTK(0 )/2) 
30 ROW = INT(JOYSTK(l)/14) 
40 PRINT (c132*ROW + COL. 11 * 11

; 

50 z = 10 
60 FOR K= l TO Z: NEXT K 
70 GOTO 10 

\ 
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In any of the above progran1s, change line 70 as follovvs: 

70 GOTO 20 

Are you curious about the buttons on the joysticks? 

Button settings (on or off) arc detected by PEEKing into the computer's 
memory at location 65280. Use the follo\ving program. 

10 CLS 
20 BUTTON = PEEK(65280) 
30 PRINT 0237, BUTTON 
40 GOTO 20 

Move the RIGHT JOYSTICK to its rightmost position and RUN the prog
ram. You will see: 

255 

Number in memory 
location 65280. 

Move the RIGHT JOYSTICK to its leftmost position. The number will 
change to 127. 

Press the button 011 the RICI-IT JOYSTICK. The number changes fro1n 127 
to 126. Release tl1e button. 

Press the button on the LEFT JOYSTICK. The number changes to 125. 
Release the button. 

Press both buttons at the same time. The number is now 124. 
Move the RIGHT JOYSTICK to the right and repeat all the above. The 

results are summarized in the following table. 

• 

• 
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RlGHT JOYSTICK RIGHT JOYSTICK 
PEEK(65280) IN LEFT POSITION IN RIGHT POSITION 

BOTH BUTTONS OFF 127 255 

LEFT BUTTON OFF 
RIGHT BUTTON ON 126 254 

LEFT BUTTON ON 
RIGHT BUTTON OFF 125 253 

BOTH BUTTONS ON 124 252 

Experiment. Scribble on the screen vvith the foll owing program, using 
the RIGHT JOYSTICK. Press the RlGHT BUTTON to see '"'hat happens: 

10 CLS 0 
20 OVER = JOYSTK(O ) 
30 DOWN = INT(JOYSTK(l )/2 ) 
40 SET (OVER. DOWN. 8) 
50 z = 10 
60 FOR K=l TO Z: NEXT K 
70 BUTTON = PEEK(65280) 
80 If BUTTON = l26 THEN 10 
90 If BUTTON =254 THEN 10 ELSE 20 



APPENDIX K 

Look Here First 

\/\Je hope you looked here soon after you first cracked this book. You ca11 
teach yourself 11ow to use, program, and enjoy co1nputers better, and have 
1nore fun. if you use more than one source of information and inspiration. 

As you progress [ron1 beginner to novice to intern1ediate to advanced to 
??? t· f th ... , rv sorne o ese . .. 

• Getting Started i,,.rith Color BA·SIC. by Donna Greaves Smitl1; de
signed and ill ustrated by Linda Yakel. Radio Shack Catalog Num
ber 26-3191. 
Beginner's Guide lo the Color Co1npuler. It comes v.rith the Color 
Computer or can be bought separately fron1 Radio Sl1ack. If you 
are a beginner. \•VC recotnmend that you use both our book and 
Radio Shack's. They complement each other. By using both, you 
\lvill learn much more than if you used only one. 

• Going Ahead with Extended Color BASIC, by Jonathan Erickson; 
designed and illustrated by Linda Yakel. Radio Shack Catalog 
Nurnber 26-3192. 
An inter111ediate-to-advanced-level book on Extended Color 
BASIC. Continue here after vou finish our TRS-80 Color BASIC or -
Radio Shack's Getting Started with Color BASIC. 

• TRS-80 Color Computer Graphics, by Don Inman. (Reston Pub
lishing Company, 11480 Sunset Hil ls Road, Reston, VA 22090.) 
Intermediate to advanced stuff. Don h1man is your guide into the 
mysteries of high resolution color graphics and ani1nation in 
Extended Color BASIC. Vl/e suggest you read Color Computer 
Graphics and Radio Shack's Going Ahead 1-vith Extended Color 
BASIC together. 

• Color Computer/6809 1\!Iacl1i11e Language. by Don Inman and Kurt 
lnn1an. (Res ton Pub I is h i ng Company, 11480 Sunset Hills Road, 
Reston, Vt\ 22090.) 
If you kno\-v a little Color Computer BASIC and are curious about 
v.rhat really happens inside the con1puter, try this book. When 
you fin ish. the full power of th..t: Color Computer is yours. Beware! 
It's not as easy as BASIC. 'v\Te suggest you complete TRS-80 Color 
Computer BASIC and spend some time with Don's Color Compu
ter Graphics before you try this one. 
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• Dymax Gazette, P.O. Box 310, Menlo Park, CA 94025. $12/year (6 
issues). 
A periodical for and by authors and readers of books (such as this 
one) by Dy1nax authors. The Gazette contains corrections, letters 
from readers, problems and solutions, tutorials, news, and stuff 
that will appear in future books. 

• Color Computer News, P.O. Box 1192, Muskegon, MI 49443. 
$9/year (6 issues) . 
A periodical devoted e11tirely to the Color Computer! Tutorials, 
articles, ads, reviews, and a place to write to whe11 you \•Vant help. 

• Popular Computing, P.O. Box 397. Hancock, NH 03449. $15/year 
(12 issues). 
The number-one best com put er rnagazine for beginners. Start 
here and grow. If you like this book, watch for "DragonSmoke" 
and "My Computer Likes Me" in Popular Computing. The regular 
series "My Co1nputer Likes Me" is especially for people who want 
to help kids learn to use , progra1n, and e11joy computers. 

We have a much longer list, but it changes too rapidly to put into a book . 
If you want the current list, send a self-addressed sta1nped envelope to: 

DragonS1noke 
Dymax Gazette 
P.O. Box 310 
Menlo Park, CA 94025 

... 
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ABS. 219. 323 
Absolutn \'alue. 219 
Addition(+). 357 
Arra). 27:1. 275 
Arithmrlil ( '· - . ·. I). 357 
ARHO\\'S program. 12~1 
ASC. 239. 324 
,\SCll. 2:19. 248. 254. 31lH 
1\SCII COOES POR 

"-I::YBOARO CHARAC· 
TEHS program. 249 

AUDIO. 324 

B.1<.:ksp.11.(• kP) (-). 19. 39 
BASIC. 1. :1 
81\SIC program. I. 4. 35 
Rosu Hole l'lu~·ing. t93 
!Jig Dipper. 151 
DLlr\K GRAP! llCS CI lr\Ri\C

TER program. 176 
ULir\K \' 1\LUE OP 1\S prog· 

ram. 136 
BLIP llLli\'"-ER program. 154 
BLIJ>S o;-..: THE QUARTEH· 

SCHEE:-\ program. 202 
llox1•s. number. 59. 60 
Boxes. string. 85. 86 
llREt\"- kt>\. 41. 42. 49 
BS ERROR. 281 

Cassette rrcnrdrr. t. 7. 350 
C:a~st~ltt!. IJJJC. i. :l5 l 
Cutnnatn strings. 2ll2 
Chip. 2 
Chip. 111cmory. 5 
Chip. niicrocomputer. :1 
CHRS. 166. 239. 250. 324 
CLEAR. 239. 324 
CLEAR k11\'. 13. 15. 20 
CI.OAO. 325. 352 
CLOAD:'>I. 325 
CLOC" :-.1 USIC programs. 312 
CLOSE. :12h 
CLS. 20. 35. JZb 
COi:'\ FLIP G1\/..IE proi<ram. 

2 I I 
C:OIN FLll'l'EK :\ND COllN· 

TER program. 285. 2\Jll 
Colon(:). 23. 24 
Color IJ1\SIC. t , 3. 4 
Color Compul<:r. t. 2 
Color Computer .\:'P\\'S, :171\ 
Colors. on screen. 20. 21 .• 11>7 
COL.OR PR0:-.1 STRJi'\(;S proj.t-

ra1n. 255 
COLOR STRIPES. THE EASY 

\ \' ,\ Y progrant. 156 
Color T\'. 2 
Cornrnu (.). 78. 107. 125 
Compare strings. 239 
C:O:-.IPUTER AS i\lAD ARTIST 

pro11rum. 217 
C:m11putcrcse. I. 8 
Computer languagn. 3 
Computer program. 4 
TllC' Computing Tcuchcr. 33. 

299 
Condition. in IF stalcmen1. 

206. 208 
CO~STELL,\ TI01' J>ROGRi\:-.I. 

104 

INDEX 
CONT. :121; 
C:REi\TE /\ Cll1\Ri\CTER FOR 

IJ&U. RUl\'EQUEST. or 
T&T pro14rurn. 25i 

C:RE,\TE 1\ Cl li\Ri\C:TER prog-
l',1111. HJ5. t 98 

CRE,\ TE 1\ RUNF.Ql!EST 
Cl lt\K,\CTER program. 
24:1 

CRE.\Tl:. ,\ T&T CHARACTER 
prOJ<F<llll. 240 

CSA \IE. 321i .• 151 
CSA \IE1'1. .12; 
Cursor. 12. t:1 

D \ 'l'A • !J -- t n· 3?-t .::>.11 . . 1 .• _ / 

D& IJ I llu 11gco11' fr IJro~ons J. 
177. 1\.13. 25() 

LJulott! ,1 ~l<tll!lltent. I I. 35. 50 
LJ ll\ 1~01.1.ER i\ND COUt\'TER 

program. 21lll 
1)1.\I. 27:1. 21\t. :127 
lJirri.t >tuhmw11l. 11. Iii. 20. 3fi 
IJi\'i>ion ( ). :1~7 
1Joll.1r s1µ11 ($). 61\ 
IJO HE. \II PROGR:\:-.I. 53. 

IOi. 10!1 
DRACO 0:-1 .\ llL1\C:"-

<;C:Rt:E:-\ pro11ram. 15:1 
lJl1r1:,:1•cJ11!- fr IJr,1g,1n~. lji. 193. 

i:;f' 
Llur11liu11. 2'1. i1 . .lfi4 
IJ1·111u.~ ( ;u~l'ltl'. :1:1. 17(;, 299. 

.17h 

Edit " , t,1t1m11·11t. :S5 
f:l.SE. ~IJ5. :i:11 
Empt\' , 1 ring. 225 
END. 12H 
End ol d,1ta tla!(. 240 
End ol Filt> !EOFJ. 328 
En1rnng a pro14ra111. 35 
E.\:'TER ku\ . t 1. I 4 
EOF. :1211 
Error 1111·,,,1µ1·'· 11. 14. 354 
Errors. t\•ping. 11. Ill 
EXEC .. 12!1 
EXPEHJ.\Jl~l\'T l\'JTH !~KEYS 

progrum. 224 
EXPERll\IE="T: RO\•VS. COL

ll/..11'\S. program. 1:M 
EXl'EI<li'.l l~NT \\' ITII SI~T 

p1 ogr,1m. 1411 
EXOTIC 1'\t\:-.IES IN F1\:"T1\SY 

t\IJ\'Ei\'TUHEL1\:>:D. 269 
1;xpn11r•111,, :158 
Exl<•ndt'd UASIC. I 

F.1111.1,\ rolt' pl.1\ing !(~mes. 
l!J:I 

IST GRAND FI:-\.\LE. CH. 5 
program. tOI 

I ST l'\l 11\IUEK G1\(l.JE program. 
21JH 

FJ,1g. 1md of dn ta. 2-10 
Flnnting poi111 numbers. :Hill 
FOR. 115. Hli. 102. :129 
FOR-NEXT lnup. 96. 99. :129 
FOR-NEXT-STEP loop. 102. 

10:1.':129 
FOi 1H C1\ TS C:llASii\r. 1>roh

il'1n .. 120 

GA:-.IE(l.l.\STER'S DICE prob-
lr·m. :12 1 

GOSIJD. I I 0. :1:10 
CO TE1\.'vl GO! pro14ru111 . l 18 
GOTO (GO TOJ. 35. 36. 330 
C:r.tphics t.harat.ler. t ()5. 168. 

t 70. :J(j(j 

CRt\PI llCS CI 11\RACTERS 
E\'ERY\\'J JERE progran1. 
20:1 

GR.\l'HIC:S CHARACTERS 
proJ<r,1ms. 167. 169 

GUESS :-.IY LE'ITER prngram. 
246 

GUESS lllY TONE program. 
2 11 

GI 1ESS /..IY \l'ORIJ program. 
244. 2!J2 

IF. 205. :1:1 t 
If ... TllEN .... 20(; , 33·1 
IF ... TllEN ... ELSE. 227. 

hnm1•1li111u slJt crncnl. 11. 36 
11\'DEFA l"IC:Al.lLE AHROIV 

progra111. t 29 
INKEYS. 205. 22J. 224. 228. 

2:11 
INPUT . 59. 1;-1. !12. 94. 331 
INl'l'T "'Iring":, h!I. 70. 33 I 
INT. 2'l!J .• 1.12 
I t'-ITERC:1\ l.1\C:TIC: ll ROAIJ· 

CASTIN(; C:Oi\IP1\NY 
progr.1111. -17 

Joi11 stri n!(S. 2H2 
Jo\'slic.k. I. I!. :170 
JOYSTK. :1:1:1. :171 

"-rdJOJ rd. I. IL I 3 
J..:EYliOAKIJ COLOH TONES 

~>rt>AfJOl. ifi 
KEYl.lOARU fO:-..'ES program. 

i4 

LEFTS. 2.l!l. 26 I JJJ 
LEN. 2:1!1. 252 .. 134 
Lint' 11111nl>t'r •• Iii. 4·1 
LIST. :!5. ·HJ. 4;1. :134 
LISTEN 1\ND (;1 IESS 1vlY 

NtJ:-. lllER progrmn. 219 
I.LIST. :1:J.1 
I.OST Sl 111:-.1AHI/\E program. 

.n Ii 

:-.1.\IJ .\RTIST. 217. 221 
~l.\D ARTIST :-.IEA:-..'IJERS 

pro)llJlll. 221 
:'>IAh.E ,\ SE1'\TE:-..'CE program. 

2h2 
:O.li\NIJ1\L.\. E\'EH Cl 11\NGlt'G 

program. 187. 223 
mantissa, :15U 
l\IE1\NDERll\'G N1\tllE prog· 

Miii, 183 
MF.M. :l:M 
1vlmnory. t. 5. 1; 
/\11'111011'. 1,11HI0111 "C<.P.SS. 

(R1\,\I). I. (; 
l\tf'l1u1n . n·ad 1111ly (R0:-.1) . I. 

5. (; 
:-.li>mnn· n•acl write (RAl\I ). 6 

• 
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MESSAGE BLINKER program. RANDOM NUMBERS. 1 to N String, 16. 85, 86. 239 
128 program, 180 String boxes. 85. 86 

Microcomputer. 1, 2 RANDOM STARS program. String. empty. 225 
Microcomputer chip, 1, 3 185 String functions. 239 
Microprocessor, 2 RANDOM STRIPES program. String. in INPUT. 69. 70 
MID$. 239. 247. 259. 335 189. 191 STRING SQUEEZER program. 
MOTOR. 335 REACTION TlME PROGRAl\1. 309 
Multiple statements per line. 228 String variable. 85, 88, 273 

24, 28. 98 READ, 59. 77. 105. 339 String variab le. subscripted. 
Multiplication ('l. 357 READ AND DAT/\ COLOR 273. 274 
Musical accompaniment. 24 TONES program. 80 STRIPE 'PAINTBRUSH' prog-
MUSIC FROM ASCII CHAR· READ AND DATA MUSIC ram, 161 

ACTERS program, 253 program. 78 Subroutine. 119 
"My Computer Likes Me." 299 READ·OATA PAINTBRUSH Subroutine. time delay . 119 
MYSTERY PROGRAM, 83. program. 172 Subscripted numeric variab le, 

111. 135. 136. 137. 201 Read Only Memory (ROM). 1. 272. 274 
5. 6 Subscripted string variable, 

NAME BLINKER program. 115 Readi'iVrite Memory (RAM). 6 273. 274 
NAME. TONE. AND COLOR REM, 339 Subscrip ted 1•ariable. 273, 274 

program, 110 REMARK. 35. 52, 101 . 339 Substring. 239 
NEW, 35. 37, 335 Ren1ove a line. 50 Subtract ion {- l. 357 
NEXT. 85. 95. 96. 329 Reserved word. 74. 360 SUM AND PRODUCT OF 
Number boxes , 59. 60 Reserved words. list of. 360 DIGITS problem. 319 
Numeric variables, 59. 61, 88, Reserve string space. 239. 324 Switchbox. 347 • • 

273 RESET. 153. 340 Syntax, 3 
Numeric variable. subscripted. RESTORE. 242. 340 

273. 274 RETURN, 119. 340 TAB. 344 
Reverse co lor. 17, 18. 22 Tape Cassette. 7 

OD ERROR. 77 REVERSE 3-CHARACTER Television. 1, 2 
OK. 12, 13 STRING program. 2 71 THEN. 205 
ON. 299, 301, 335, 336 RIGHT$. 239. 261. 341 THREE DIGIT NUMBER 
ON . . . GOSUB .. ., 392. 335 RND, 177. 179. 180. 342 SPLITTER problem. 319 
ON ... GOTO .... 301. 302. ROM. 1. 5 Time de lay. 85. 95. 100 • 

336 RQ (RuneQuest). 177. 193. 256 Time delay subroutine. 119 
OPEN. 336 RUN, 35. 36. 40 TIRED ARROVV program. 129 
Order of arithmetical opera· RuneQuest. 177, 193, 256 Tone, 25. 27. 364 

lions. 357 RUNNING DICE TOTALS TRS-80 Color BASIC. 1. 3 

PAINT RECTANGLES prog· 
problem. 320 TRS-80 Color Computer. 1. 2 

TRS-80 Color Computer Op· • 
Scale of C. 53 ram, 173 
Scientific notation for num· erarion Monuol. 2. 349 • PAINT STRIPES program. 154 

bers. 358 T&T (Tunnels & Trolls) . 177. 
PEEK. 336. 373 SCRABBLE SCORES. 269 193. 256 
POINT, 337 

Screen colors. 20. 21. 167 TV, 1, 2 
POKE. 299. 316. 317, 338 Screen map, 124. 131. 132. TV screen, 6, 11 
Popular Computing. 33. 299. 

147. 151. 361- 363 T\•VINKLING STARS progran1, 
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Screen position. 115, 122. 146 276. 260. 295 
POSITIVE. NEGATIVE, or 

Screen PRINT pos ition, 115. T\•VO-DIGIT NUlvlBER SPLIT· 
ZERO program. 207, 300 

122. 146 TER program. 306 
PRINT. 11. 15. 16. 35. 45. 48. 

Screen SET posi tion. 146 Tv\10 GRAPHICS CHARAC· 
72, 90. 338 

SCRIBBLE ON THE SCREEN TERS program. 193 
PRINTf71, 115, 125, 339 

program. 230 Two statements on a line. 23. 
Print position. screen, 115. ' 

Semicolon {:). 45 24. 54 ' 122. 146 SET, 143. 144, 342 PRINT WHAT WHERE prog· UNFAIR COIN FLIPPER prog-SGN. 299. 301. 342 ram, 126 
SHlFTkey . 15. 16 

ram, 212 
Program. 1, 4. 7 UNTIRING LEFT ARROW 

SIN 342 
Program. BASIC, 1. 4. 35 SKIPF. 34:!. 353 

program. 130 
Program. computer. 4 

SN ERROR. 14. 42 USR. 344 
Program PAK. 1. 5 SOMETHING IN THE SKY VAL. 239. 255. 345 
Question mark (?). 64. 75. 87. program, 150 Value of a numeric va riable . 

93. 107 SOUND. 24. 25. 27, 35. 343. 59. 61 
Quotation marks ("). 15. 16. 17 364 Value of a string variable. 85. 

SOUND AND COLOR ORGAN 86 
RAlvt. 1. 6 program, 290 Variable. numeric. 59. 61. 73, 
Random Access Memory STARS-A GUESSING GAME 88. 273 

(RAM), 1. 6 program. 232 ·Variable. string. 85, 88. 273 
RANDOM COLOR BLIPS prog· S tatement. 11. 35 Variable. subscripted. 273, 274 

ram, 186 Statement. d irect. 11. 16, 20. VERTICAL COLOR STRIPES 
RANDOM GRAPHICS CHAR· 36 program. 159 

ACTERS program, 192 Statement. immediate. 11. 36 VHF antenna connection . 34 7 
RANDOM MUSIC FROM AN Statements. multiple per line, 

ARRA Y program. 284 24. 28. 96 WANDERING CHARACTER 
RANDOM MUSIC program. STEP. 102. 103. 329 program. 199 

181, 233 STEPing backwards, 102. 130 WORD MAKER program. 263 
random numbers. 177, 179. STOP. 344 ~VORD'S \>\'ORTH #1 . 267 

180 STR$, 299. 307. 344 VVORD's WORTH-#2. 268 
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Computers $9.95 

-

The new, immensely popular TRS-80™ Color Computer is friendly, fun, and 
easy to use by kids and adults, at home or in school. Now Bob Albrecht, the 
" dragon" of personal computing, shows you how to use the unique color, 
sound, and graphic capabilities of this low-cost machine for educational and 
recreational activities. And, as you learn and play your way through this 
er 1stal-clear guide, you can teach yourself BASIC, the language of the 
TRS-80 and many other computers. Packed with games, experiments, pro
gramming problems and solutions, this entertaining seif-instructional book is 
the ideal introductory aid for kids, parents, and teachers using the Color 
Computer. 
TRS-80™ COLOR BASIC leads beginners step by step into good program
ming practices. The programs in this book are exceptionally readable. No 
previous computer experience is required. You'll start with "easy stuff" ... 
move on to recreations with words, numbers, music, and color 
graphics . . . and master games and simulations. You' ll find activities related 
to popular fantasy role-playing games. There are' plenty of exercises, scores 
of intriguing challenges (with solutions), and ample opportunities to experi
ment with your own ideas. 
There's an entire chapter devoted to programming problems. Many different 
solutions are offered, showing how various features of BASIC apply and of
fering brand-new methods that readers can also adapt to Microsoft BASIC 
languages on other popular personal computers. 
"So, explore, enjoy, andtellusabovtyourdiscoveries!" 
- Bob Albrecht, " The Dragon" 

Bob Albrecht is a founder of People's Computer 
Company, Computer Town, USA! and Computer 
Kid, USA! He writes regularly for Popular Com
puting and The Computing Teacher and is the 
author of five other best-selling Wiley Self
Teaching Guides. 

More than a million people 
have learned to program, 
use, and enjoy microcom
puters with Wiley Self
Teaching Guides. Look for 
them all at your favorite 
bookshop or computer 
store! 

JOHN WILEY & SONS, Inc. 
605 Third Avenue, New York, N .Y. 10158 ~.--.-~ 
l'!ew York • Chichester • Brisbane • Toronto • Singapore 

• • • 

ISBN 0471-09644-X 
TRS-80N Is a trademark of Tandy Corp. 
Dragon Illustration: Yuri Salzman 
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