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Hel lo Newcomers . . . 

If you don ' t  know a th i ng  about com puters, relax-th is manual is for you .  Usi ng it, you 
"program" your  com puter with its own language-Extended BASIC .  You'l l  start by 

• Composi ng music 

• Creati ng l ight shows 

• Playi ng games 

• Painti ng pictures 

If you ' re eager to get down to business, be pati ent .  H av ing fun is the fastest way to l earn . 

So, spend some time with you r  com puter. Type whatever you want . Play with i t .  Feel at easel 
You have an amazi ng tool to command . 

. . . And Welcome Back Oldtimers 

Welcome back to the Color BAS IC  fam i l yl You might  al ready k now the orig i nal Color BASIC 
language. You might  a lso know the expanded Extended Color  BAS IC language .  

The language descri bed i n  th is book-Extended Color BASIC Version 2-is a g reater expansion 
of Color BASIC and Extended Color BAS IC .  Us ing Extended Color BAS IC  Version 2, you can: 

• Draw pictures with near ly perfect detai l ,  usi ng  hundreds and thousands of screen 
posi t ions .  

• Color p ictu res with tu rquoise,  i nd igo, v io let, and dozens of other exciti ng colors .  

• Create special effects, such as m ix ing text with h igh resol ut ion g raphics .  

• View text , and p rogram i n  32, 40 or 80 col umns .  
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PART 1 I THE BASICS 

In th is  part, you'll learn how to prog ram . But  before you start , put  yourself  in the r ight  frame 
of m ind. 

• Feel  comfortabl e. You don't have to understand everything at one t ime.  

• Try o ut your own i deas. You don't have to do everything our way. 

• Have fun  and enjoy yo u r  color com puter! 

Ready? T u rn the page and beg i n. 





1 I MEET YOUR COMPUTER 

This chapter and the next i ntrod uce you to your computer-the way it works, some of ItS talents, 
and even a couple of its qu i rks. By the t ime you reach C hapter 3, you' l l  be ready to program. 

This is How to Start 
(Power Up) 

Connect your computer to a television set o r  to a video monitor.  Instructions on h ow to do 
th is  are i n  the i ntroduclion manual, Introducing Your Color Computer 3, that comes with you r  
color computer. 

Then: 

1. Turn on th e te levIsion set or video monitor 

2. If you use a television set, select Channel 3 or 4 and set the antenna switch to COMPUTER. 

3 .  Tu rn o n yo u r  computer. The POWER button i s  on the le ft rear Side of  your keyboard 

The BASIC startup message appears on you r  screen: 

EX T E N D E D  CO LOR B A S  I C v. r 
COPR. 1 9 8 2 , 1 98 6  B Y  TANDY 

UN D E R  L I C E NSE FROM M I C R O S OFT 

AN D M IC R OWARE SYSTEMS C O RP. 

(v.r is the n umber specifying which version and release of BASIC you have.) 

If the BAS I C  sta rtup message does not appoar on your screen 

• Turn off you r  computer Wait 30 seconds. and turn on your  computer again  

• Adjust the brightness and cont rast on your television set or video monitor 

• Check a l l  the  connections. 

If t h e  screen st i l l  does not show the BASIC startup message, refer to "Troubleshootin g  and 
M aintenance" in yo u r  i ntrodu ct ion m an ual . 

When the screen sh ows the BAS I C  startup message, you're ready to begin 

Using the Keyboard 
(The (S HI F T )(ID Keys) 

Experiment With the keyboard, and type whatever you want. You are now i n  the uppercase
only mode. Th i S  means that a l l  the characters you type appear on your screen as uppercase 
(capital) letters. The l etters show as dark characters on a l ight colored screen. 

Hold down the ;'SH I Fn key and p ress llJJ. Then.  release both keys, and type some more 
characters. N ow, the characters appear in reversed colors (l igh t characters on a dark 
background), If the characters do not appear in reversed colors, press ' SH I FT OJ again. B e  
sure to ho l d down CSHt FT) before pressi ng tIl. 

3 
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By press ing (SH I FT l(ID, you enter the upper/lowercase mode. The lowercase letters you type 
appear in reversed colors ,  and the uppercase letters you type appear in normal colors. 

To type an uppercase letter ,  use the (SHI FT 1 key , just as you would on a typewr ite r .  H old 
down (SH I FT 1, and type the letter you want in uppercase letters. 

Now, return to the uppercase-only mode by press ing (SHI FT l(ID agai n .  You wil l fi nd it easie r  
to  be i n the u ppercase-only mode when you enter commands. 

Entering a Command 
(The PRINT Command) 

Press t h e  (ENTER 1 key . Don ' t  worry about anyth i ng  but the last l i ne of type on you r screen .  
It says 

OK 

OK i s  the computer ' s  prompt .  It ' s  tel l i ng  you , "OK, I ' m  ready when you are ."  

.. " " " " ' , , ... , 1 , I� 

: 0 . 0 . 0 .- 0 
" ' " I \" , 

o ', .- 0 " ,- 0" 

Give the comp uter you r  fi rst command .  Type th is  exactly as it is below: 

P R I N T  " H I ,  I 'M YO U R  C O L OR C O MP U T E R "  

When you reach the  r ight side of you r screen, keep typi ng .  The last part of  the  message appears 
on the next l ine.  

Th is  should be on your  screen: 

OK 

P RIN T " H I ,  I 'M YOUR C OLOR C O M  P U T 

E R "  
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Now check you r  l i ne .  Did you put the quotat ion marks in correctly? D id  you type the word 
PRINT in u ppercase letters? (The com puter does not understand commands typed in 

lowercase . ) 

If you made a mistake , s imply press the G key, and the last character you typed disap pears . 
Press it again ,  and the next to the l ast character d isappears (and so on) . Now, type the correct 
characters .  

Ready? Press the (ENTER) key and watch . Your  screen l ooks l i ke this 

OK 

P R I N T  " H I , 1'M YO U R  C OL O R C O M P U T 

ER" 
H I ,  I I M Y O U R  C OLOR C O MP U T E R  

OK 

Your computer fo l l owed you r  instructions by printing the message you have I n  quotes o n  you r 
screen. 

Entering Nu mbers 
(Numbers v Strings) 

H ave the computer print another message .  Type 

P R I N T "2" 

Press (ENTERl. The computer p r ints your message. 

Try another  one: 

P R I N T " 2 + 2" CENTER J 
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The computer prints 

2 + 2 

You probably expect much more than an electronic mimic.. maybe some answersl Give 
your computer some numbers without the quotation marks Type 

PR I N T  2 + 2 CE-NTER 

ThiS time the computer prints the answer 

4 

The quotation marks obViously have a meaning. Experiment with them some more. Type each 
of these lines 

P R I N T  5 + 4 E-NTER 
PR I N T  "5+4" IENTE;:::R:, 

P R I N T " 5 + 4 E Q U A L S "  5 + 4 CE:t>.ITER 
P R I N T  6 /2 " I  S 6 12" i'ENTER) 
P R I N T  "8 / 2 " IENTE;::R 
P R I N T  8 12 (ENTER 

Any conciuslollS? 

nULES ON STRINGS v NUMBERS 

The comrutcr S(;(;S ("very thing you type as stnngs or numbers It It's In quotes, It'S 
a string. The computer sees It exactly as It IS, If ItS not In quotes Its a number 
The computer calculates It as a numerical problem 
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A Color Calculator 
( +, -, I, *, and CO) 
Any arithmetic problem is a snap for the compute r .  Do some long d iv is i on .  Type 

P R I N T  /13862 D I V I D E D  BY 13.2 IS/I 3862/13.2IENTER; 

Do a m u lti p l ication problem 

P R  I N T  1589 * 23 IENTER) 

N ot ice that the com puter uses an aster isk  (*) for m u lt ip l icat ion.  

You can raise a number  to a power by uSing the OJ key. To pr int 3 to the power of 2,  type 

P R  I N T  3 OJ 2 (ENTER) 

Try a few more prob lems: 

P R I N T  /11 5 * 2 = /I 1 5 * 2 I ENTER J 
P R I N T  18 * 18 /I 1ST H E  S QU A R E O F 18/1 CENTER I 
P R I N T  33 • 33/22 • 82 CENTER: 

Now it's your tu rn .  Write two commands that print these two prob lems and their answers 

1 57/13.2= 

95 * 43 = 

DO·IT-YOURSELF COMMANDS 

If you use the correct commands, this is what the com puter pr ints on your screen: 

157/13.2 = 11.8939394 
95 * 43 = 4085 

Ready for the answers? The correct commands are: 

P R I N T /1157 1 13. 2  = /I 157/13.2 

P R I N T /195 * 43 = /1 95*43 

7 
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Making Mistakes 
(Error Messages) 

Type th i s  l i ne ,  deli berately misspelling the word PRINT as "PRIINT" 

P R I IN T " H I "  (ENTER) 

The screen shows: 

?SN E R R O R  

?SN ERROR stands for syntax e rro r . This i s  the compute r's way of say i ng , "PRIINT i s  not 

In my vocabulary .  I have no Idea what you want me to do ."  Any time you get the ?SN error, 

you probably made a typing error .  

The computer also g ives you erro r messages when i t  does unde rstand what you want i t  to 
do, but i t feels you ' re ask ing it to do someth ing that i s  illogical or impossible . For instance, try th is: 

P R  1 NT 5/0 �JERl 

The screen shows: 

?/0 ERROR 

which means, "I can't d ivide by O-th at's i mpossiblel" 

If you get an erro r message you don't understand, fl ip to the Appendix. We've li sted all the 
e rror messages there and what probably caused them. 

A Screen of a Different Color 
(The CLS Com mand) 

So far , all you ' ve seen your computer do IS d isplay characters on a green scree n .  B ut your 
color computer has other  colors too . Type: 

C L S 8 CENTER i 

Now, your  screen i s  orange w i th  a g ree n stripe at the top. Your command told the com puter 
to clear the screen and disp lay Co lor 8- o range . 

But why the green stripe? The computer must use the current backg round color whenever 
i t displays characters. Later, you ' ll learn how to change the background color, but for now, 
the background color is green. Type some more characters. The computer uses a green 
backg round for them also . 

Press (ENTER) to get the OK prompt . Now type 

CLS 4(ENTER) 
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You see a green stripe at the top ,  as before, and the rest of your  screen is one of two colors. 

• If you have a televis ion set or a com posi te mon i tor, the rest of your screen is red . 
(Th roughout this book, we refer to these displays as C M P  monitors . )  

• If you have an RGB monitor ,  the rest of your screen is b lack. 

Some colors ,  such as Color 4, look different on a CMP monitor than they look on an RGB 

monitor .  

You can produce n ine colors with the CLS command .  To see them , enter C LS with any number 

in the range 0 to 8. ( I f  you enter a n umber outside the range 0 to 8, the screen shows the 
error message MI CROSOFT.) 

Now,  try CLS without a number :  

C LS (ENTER) 

When you don ' t  use a number, the computer assumes you want to display the current 
background color which, at this poi nt, is g reen .  

The Standard Colors 
(The PALETTE Command) 

The nine colors that you can produce with the CLS command on a CMP mon i tor are the co l or 
computer's standard colors. In most of th is  book, we use the standard co l ors . 

The standard colo rs are: 

CLS Standard 
N umber Color 

0 Black 
1 Green 
2 Yel l ow 
3 B l ue 
4 Red 
5 B uff 
6 Cyan 
7 M agenta 
8 Orange 

I f  you have an RGB mon itor ,  you can produce the standard colors by entering the PALETTE 
RGB command .  Type: 

PAL ETT E RGB (ENTERJ 

Now,  you can use the C LS command to produce the standard colors on your  RGB monitor .  
For example, type 

C L S 4 CEtinoID 

Before you entered the PALETTE RGB command, CLS4 made you r  screen black. Now, C LS4 
makes you r  screen red. 

From this point on, remember: If you have an RGB monitor and want to produce the standard 
colors, you must enter the PALETTE RGB command each t ime you turn on you r  computer. 

9 
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Computer Sound Off-One, Two ... 
(The SOUND Command) 

T yp e  this 

SOUN D 1 , 1 0 0  n::-NTEFiI 

If you don't he ar a n ything, turn up the volum e an d tr y aga in. 

What you'r e hearing is six seco nds of th e low est to ne th e comput er can hum . How about 
th e highest tone? T yp e: 

S O U N D  255 , 1 0 0  CENTER 

The second number t ells th e comput er how long to hum the to ne. You c an us e any nu mbe r 
in tho rang e 1 to 255. Tr y 1: 

S OU N D 1 28 I 1 (ENTER I 

Th e computer hu ms the to ne for about 6/10Oths of a second. Tr y 10 

SOUND 1 28 , 1 0  (ENTER) 

The co mput er sou nds the tone for 6/1Oths of a secon d. 

Tr y diff er ent numb er co m bin at ions, but ke ep each number in th e range 1 to 255 . (If you ent er 
a number outside th e rang e 1 to 255, th e sc reen shows error m essag e ? F  C E R RO R.) 
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Say It in Its Own Words 
(Command Syntaxes) 

In this chapter, you have learned about four commands-PRINT , SOUND, CLS, and PALETIE. 
In learn ing a bout these commands ,  you have learned the formats or the syntaxes that you 
need to use when you enter them . 

Later ,  you might forget the syntax for a certa in  command .  For th is reason , each t ime we 
i ntroduce a new command , we i nc lude the command's syntax .  The syntax is  i n  a box so it 
is easy to fi nd . 

In many of the syntaxes, we use ital icized words or abbreviat i ons to rep resent i nformation 
that you need to prov ide .  For exam ple, in the PRINT syntax, message represents an actual 
message (such as "HI, I'M YOUR COLOR COMPUTER") that you need to prov ide. 

The syntax for PRINT i s  

P R I NT message Pr i nts message on the display. The message can be a string (in which 
case BASIC prints the stri ng  exactly as it i s) ,  or a n umber (in which case BASIC prints 
the number's value) . 

The syntax for C LS i s: 

C L S c Clears you r  text screen and displays Color c on i t .  c is a number from 0 to 
8 representi ng the color you want d i splayed. If you omit  c, BASIC displays the cur rent 
background color. 

The syntax for SOUND is 

SOU NOn 1,  n2 Sounds the speci f ied tone (n 1) for a specified period of time (n2). n 1 
IS a number i n  the range 1-255. n2 is a number in the range 1-255. 

The syntax for PALETIE i s: 

P AL E T T E RG B Sets the computer to display the standard colors on an RGB monitor .  

COMMANDS 

PRINT 

SOUN D 
C LS 

PALETIE 

Learned in Chapter 1 
KEYBOARD 

CHARACTERS 

EJ 
l!:_NTERl 

(S-HIFnCID 

CONCEPTS 

string v numbers 
error messages 

syntax 

A refresher l i ke th is is at the end of each chapter. It helps you make su re you didn't m i ss 
anyth ing.  

11 





2 I YOUR COMPUTER 
NEVER FORGETS 
( ... unless you turn it off ... ) 

One skill that makes your computer so powerful is its memory In this chapter, you learn how 
to get the computer to remember any information you want 

This Is How It Works ... 
(The LET Command) 
Have the computer "remember" the number 13. Type 

A = 1 3  :ENXE:B: 

Now, type whatever you want. When you're done, press CENTER). See If the computer 
remembers what 1\ means by typing 

P RINT A CE-NTER) 

Your computer remembers that A IS 13  as long as you have it on ... or until you do this. Type: 

A = 17. 2 �ERj 

Now, if you ask it to P R I NT A, it prints 17.2. 

You don't have to use the letter A. YOIJ can Lise any letter from A to Z In fact, you can use 
any two letters from A to Z Tvpe 

B = 1 5 :g,NTE-R::: 
C = 20 : E NTER� 
B e  = 2 5  i ENTER) 

Now, have the computer print all the numbers you asked it to remember. Type: 
P R I NT A .  B .  C .  Be rEf'HERI 

13 
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If you want the computer to rernernber a " string " of letters or numbers, use a letter w ith a 

dollar sign ($). Type: 

A$ = " T R Y  T O "  

B$ = " R E M E M B E R "  

C $  = " T H I S , Y O U "  

B C $  = " G R E A T  C OMPU T E R "  

Then type : 

P R I NT A $, B $, C $, Be $ (ENTER! 

Computer programmers have a name for all the letters you used variables. So far. you used 

these variables 

NUMBERS 

A 17.2 
B 15 
C 20 
BC = 25 

YOlJR COMPlJTFRS MEMORY 

CHARACTERS 

A$ , 'TRY TO" 
B$ "REMEMBER" 
C$ " TH IS , YOU" 
BC$ = "GREAT COMPUTER" 

Spot-check the above variables to sec If the computer remembers the right information. For 
instance, to see if BC still contains 25, type 

P R I N T  B C CENTERl 

Think of variables as little boxes In which you can store mlormation . One set of boxes is for 

strings; the other set is lor n u m be rs . Each box has a label. 

You can store information in a variable or change the Information that IS already stored In 
em ex isti ng variable by entering a simple commanrl SLJc:h as A = 5. ThiS Simple command IS 

actually called the LET command. but the color computer lets you omit the word LET. 

The syntax for the LET command IS 

L E T  vanable = value Assigns a value to a vanable. You can omit the word LET and simply 
type variable = value. 

Note: Some versions of BASIC req uire that you mclude the word LET. With the co lor 

com puter , the word LET IS optional. 



2 / Your Computer Never Forgets 

Rules, Rules, Rules 
(The TM Error) 

. . . 

Whenever you sto re data into variabl es, you need to make sure you fo l low these rules. 

RULES ON STORIN G DATA I N TO VAR I A BLES 

• Data In quotes is string data. You can store stnng data only in str ing variables (variables 

with a $ sign). 

• Data not i n  quotes is numenc data. You can store numeric data only in numeric 
variables (variables w ithout a $ si gn). 

As an example of what happens when you di sobey these rules, type these four commands: 

o :: " 6 " (ENTERJ 
Z = " T  HIS ISS T R I N GOA T A" CENTloR 
D $ = 6 CENTEJD 

Z$ = 12 (ENT8f) 

The computer res[1onds to each of these commands with ? TM ERROR (Type-Mismatch Error). 
This is because each of them attempts to store data into the wrong kind of variable. 

• The fi rst two commands attempt to store string data i nto numeric vari ables. 

• The second two commands attempt to store numeric data into string variables. 

Type these commands, which the computer accepts 

0$ = "6 " (lliT_E_R) 

Z$ = "THIS IS STR I NG D A T A " � 
o = 6 (ENTER) 
Z = 1 2 (ENT(':FlJ 

You've now added this to your  computer's memory. 

N UMBERS 

0"'6 
Z-12 

YOUR COMPUTER S MEMORY 

STRII\JGS 

1)$-+'6" 
Z$ �"THIS IS STRI N G  DATA" 

A New Kind of Arithmetic 
(Using Numeric Variables) 

Now, do something i nterest i n g  with what you told the computer to remember.  Type 

PR I NT D * 2 CENIE1D 
The computer pri nts the product of D times 2. (The compute r  remembers that 0 equals 6,) 

15 
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Try this line 

P R I N T ZiD 

The computer prints the qlJotient of Z divided by D, 

Would this work? 

PRIN T 0$ * 2 (ENTER) 

Did you try it? You see ? T M  E R R O R . The computer cannot multiply string data 

Cross out the commands below that tho computer rejects: 

F 22,9999999 
M "19, 2 ' 

[XEnCISE WITH VARIABLES 

DZ$ = 'REMEMBFR THIS FOR ME" 

M$ 15 

Z F + F 

Finished? These are the commands the computer accepts, 

F = 22,9999999 
DZ$ = "REMEMBER THIS toR M[" 

Z = F + F 

RULES ON VARIABLES 

You can use any two characters from A to Z for a variable. The first character must 
be a letter from A to Z The second can be a letter or a number, If you want to assign 

string data to the variable, put a dolla r sign after the variable, OtherWise , the vclrl3hlc 

can hold only numeric data, String variables can store up to 249 characters 

Learned in Chapter 2 
CONCEPTS 

Variables 

String v Numeric Variables 



3 I A SIMPLE PROGRAM 

You've learned some commands. Now. all you need to do IS combine them Into a program 

A Simple 1-Line Program 
(The NEW and RUN Commands) 
Ty pe 

NEW lENTER) 

This cornrTlclnd erases whateve r might be in the computer's memory. 

Now type this line. Be sure you type the number 10 first that's Important. 

10 PRINT "HI. 1'M YOUR COLOR COM P UT ER" lENT-ERi 

Old you press :EnTLR'? Nothing happened , did it? Nothing you can see, that IS. You just wrote 
your first prograrYI Type 

RUN 'ENTER 

The computer runs your program. Type RUN again and aqalrl to your heart's content The 
computer runs your program any time you wish , as many times as you Wish 

In your tlrst program, you used two new commands. NEW and RUN. Their syntaxes are. 

NEW Clears memory. 

RUN line numbers Runs the specified line numhers. Ime numbers IS optional ; if omittcn 
the entire program runs. 

1 7  
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And Now, A 2-Line Program 
(The LIST Command) 

Your first rrogram works well; so add another linc to It Type 

20 P R I N T  "WHA T IS Y O U R  N AME?" (ENTERI 

If you make a rTw·�tilkc In typing this line, or any other line simply type the line over agai n. 

Now, type: 

LI S T ��=T�E�R) 

The computer displays the entire program Your screen shows. 

10 P R I N T  "HI, I'M Y O U R  C O LO R COMPUTER" 

201 PRI N T  "WHA T IS Y O U R  NAME?" 

The command that you used to display the program IS the LIST command. Its syntax is 

LIS T linc numbers Displays the specified line lIumhcrs. Une numbers is optional; if 
omitted , the elltire prog ram displays. 

Entering Your Name 
(The INPUT Command) 
Run the program, Type 

R U N : EN:t:E.iL 
The complltcr displays 

H I. I'M YO U R COLOR C O MPU T E R 

WHAT IS Y O U R  N A ME? 

What do you suppose would happen If you answer the computer s question? Try It. 

When you simply type your name, the computer doesn't understand what you mean In fact, 
the computer can only understand what you mean when you talk 10 It in its own language, 

Use a word the computer understands INPUT. The syntax for INPUT IS 

I N  P U T "message"; vanable Prints your message; then, walts for you to input information 
and labels that i nformation as variable, Message IS optional, If you use "message", 

remember to use a semicolon after the "message" 

Change Line 20 so it uses the word INPUT rather than PRINT. How do you change a program 

line? Simply type It again uSing the same line number. Type 

20 I N P U T  " W H A T I S  Y O U R NAME"; A $IENT.EH' 

ThiS tells the computer to 

• P RI N T "WHA T I S  Y O U R  N A ME " .  
• Walt for you to type some characters and press .E_NTER 
• Label tne characters you type as A$ 
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Add one more line to the program 

3 0  PR I N T " HI, " A$ (ENTER) 

Now, l i st the program again to see if you rs looks l i ke ours .  Type: 

L I S T (ENTERI 

The program looks l ike this: 

10 PR INT "H I, I 'M Y O U R  C OLO R C OM P U T E R " 

20 INP UT "WHA T I S Y O U R  N A ME? "; A$ 
3 0  P R I N T  "HI," A $  

Can you guess what wil l happen when you run it? Try it 

RUN (ENTt=Ri 

That worked wel l ,  did n't It? This IS  probably what happened when you ran the program 
(depend ing on  what you typed as your name) 

H I ,  1'M Y O U R  C OLO R COM P UT E R 
WHA T I S  Y OU R  N A M E? J A N E  
HI, J A N E  

RUN the program aga i n  uSlrlg dlffprr:nt names . FOI exam ple: 

HI, 1' M YO U R  COLOR COMPUTER 
WH A T  IS YO U R  NAME? H U G O  
HI, HUGO 

Again and Again 
(The GOTO Command) 
By us ing another new command called GOTO-you can have the computer run the same 
commands over and over GO TO's syntax IS: 

G OT 0 line number Goes to Ime number. 

Type th i s  l i ne: 

4 0  GO T O  3 0  

00000000000> o� o 
. 0 11 0-

o 0 
00000000000 

Now, run the proq ram . The computer prints your name again and a;Jaln without stoppi ng 
GOTO tel l s  the com puter to go back to Li ne 30 

1 0  P R  I N T  "H I, I I M YO U R C OLO R COMPUTER" 
2 0  I N P U T  "WHA T  IS Y OU R N AM E ?"; A $  
30 P R I N T "HI,"A$ 
40 GO T O  3 0  

19 
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Your program now rUlls perpetually. Each time it gets to Line 40, it goes back to Line 30. 
We call this a loop. You can stop this endless loop in two ways 

• Hold down! SHrF:n and press C@\ Th is pauses the program Press any key to 
contlllLJP the proql"am. 

• Press JifLEAK Th is ends the program. 

Print Spacing 
(The PRINT, and PRINT; Commands) 
Press (BREAK) to end the program . 

You can make a big chanqe simply by adding a comma or a sem icolon to the PRINT command 

Try the comma first. Type Line 30 again, but with a comma at the end : 

3(& P R I N T "H I ,"A$, 

Run the program The com puter displays everything In two columns. 

Press �BREAK and try the semicolon Type 

30 PRINT"H I, "A$; 

Now, run  the progrilm You pro bably won't be able to tel l what the program ' s dOing un t i l you 
press ,BREAK] See how the semicolon crams everything toqether? 

RULES ON PRINT PUNCTUATION 

This is what punctuation at the end of a PRINT l ine docs: 
• A comma makes the computer go to the next col lJmn Use it to print in columns . 

• A sem icolon makes the computer stay where it is. Usc it to pack what you print 
toqether. 

• No punct lJatlon makes the computer go to the noxt Ime. Use it to print in rows. 

A Compact Program 
(The Colon (:» 
By now, you might assume that each new command you add to a program m ust begin orl 
a new lino Actually, you can combine several commands Into one line uSing  a colon ( :) to 

separate them. 

For example , you could combme all four commands In the above program Into one line. First, 
change line 1 0  so that it inclu des all four commands. Type: 

10 P R I N T  " H I ,  I'M YO U R  C O L O R  C O M P U T E R " : I N P U T  " WH A T I S  

Y OUR N A ME?"; A$: P R I N T " H I , "  A $ ; (ENTQ=l) 
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Then, delete lines 20, 30, and 40, by typing 

20 (ENTER) 
30 (ENTER) 
40 (ENTER) 

Now, run the program. It should work the same way It did when It was three lines. 

Combining commands conserves memory and is useful when you write a long program that 
requires a large amount of memory. The problem with combining commands is that it makes 

a program more difficult to read and understand . We want all the programs in this manual 
to be easy to understand; so in most of this manual, we won't combine commands. 

RULES 01\1 EI\lTERING PROGRAM LINES 

• A program line consists of one or more commands, separated by colons (:). 

• A program line can contain as many commands as you want to include, providing 
that the entire line has 249 characte rs or less 

Changing The Program 
(Inserting, Deleting, and Changing Program Lines) 
You rnay not realiLe it, but you now know three ways to change a program. Here ' s a summary 

• You can insert a program line by entering the line . BASIC will automatically insert 

the line at the correct place in the program Ailline num bers go In ascend ing numerlr: 
sequence. For example, to insert Line 20 between lines 15 and 22, type 

20 PRINT "IT'S EASY TO CHANGE A PROGRAM" 

i ENTERJ 

• You can change a program line by entering the line over again. For example, to 
change Line 20, type: 

20 PRINT "SIMPLY TYPE THE LINE OVER AGAIN" 

(E-N-TERi 

• You can delete a program li ne by entering only the line number. For example, to 
delete Line 20, type: 

20 (ENTER; 

21 
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Color/Sound Demonstration 
(An Example of a Program) 

Want to play with color and sOIJrld some more? First, erase memory Type. 

N E W 'ENTER) 

Then, enter this program 

10 P R  I N T  " TO MAKE ME C HANG E MY T O N E" 

20 I N P U T  " ENTE R A NUMBE R F R O M  1 T O  255"; T 

3 0  S O U ND T ,  5 0  
40 GO T O  10 

Run the program to gel a sample of the computer's tones. 

What happens if you change Line 30 to: 

30 SOUND 5 0 ,  T 

Hint: Look back In Chapter 1 where we talk about SOUND. 

Know the answer? If you make the above change, the computer hunls the: S8mp tone each 
time, but for a ditferent lenHth of time . 

DO-IT YOURSELF PROGRAM 

First, rrcss (BREAK), then crase this program by typing Nt-W Now see If you can 
write a program, similar to the one above, to make the comruter show a certain colcr, 

Remember, you can cilsrlay nine colors with the CLS command, 0 through 8. 

This is our program . 

10 P R INT " TO M A K E  ME CHA NGE MY COLOR" 
20 I NP U T  "TYPE A N U MB E R B E TWEEN 0 A N D  B" ; T 
30 C L S T 

4 0  GOTO 10 

Add Polish to the Program 
(The IF/THEN Command) 

Pressing the :::6:RE-A-K) key IS an abrupt way to stop the program Why not have the computer 

politely ask If you 're ready to end? 

Press CB liE AKI to stop the program, Then change Line 40 to 

40 I N P U T  " D O Y O U W A N T  TO SEE A N OT H E R  C O LO R ? " ;  R$ 

Then, add this l ine 

50 I F  R $  = " Y E S" T H E N  20 

Run the program. Type YES and the program keeps runn ing Type anything else and the 
program ends. 
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This is what the program looks l i ke now: 

10 P R I N T  " T O  M A K E  M E  C H A N G E  C O L O R S " 

20 I N P U T  " T Y P E  A N U M B E R  B E T W E E N  0 A N D  8 " ; T 

30 C L S T  

40 I N P U T  ' ' � O  Y O U  W A N T  T O  S E E  A N O T H E R C O L O R " ;  R $  

50 I F  R $  = " Y E S "  T H E N  20 

This is  what the new l i nes do :  
• Li ne 40 p r ints a question  and tel l s  the com p uter to stop and wait for an answe r : R$ .  

• Line 50 tel l s  the com p uter to go back to L ine  20 If (and on ly in you r  answe r (R$) 
is " yes . " If not , the prog ram ends , because it h as no more l i nes . 

COMMANDS 

N E W  
R U N  
L IST 

I N PUT 
GOTO 

P R IN T ,  
PRINT; 

I F/TH E N  

Learned in Chapter 3 
CONCEPT 

Change l ines 
I nsert l i nes 

Delete l i nes 

Com bine commands 
C reate loops 

KEYBOARD 

lBRE8KJ 
( SH-I FT)@.l 

(-.:J 
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4 I A LOOP 

In th is ch apter you exper i ment with com p uter sou n d  effects . Fi rst , you need to use two new 

com mands , FOR and N EXT, to teach th e com puter to cou nt .  

How to Count 
(The FOR and N EXT Com mands) 

FOR a n d  N EXT are two commands,  but  th ey are a lways used togeth er . Their  syntaxes are: 

F O R  variable = n 1 TO n2 STE P n3 Stores n 1 in variable and , each t ime the com p uter 
loo p s  back to FOR ,  adds n3 to variable. STE P n3 I S  optio na l ; if om itted , the com puter 
uses STE P 1 .  

N E X T  variable I f  variable i s  less than or  equal  to n2, l oops back to the correspondi ng 

FOR com mand . Otherwise , BAS I C  p roceeds to the next command .  

These syntaxes m i g h t  m a ke FOR a n d  I\I EXT s o u n d  com pl icate d ,  b u t  they a r e  actual l y si m p l e  
to use .  T y p e  i n N E W  to erase mem ory,  t h e n  type:  

1 0  F O R  X = 1 T O  1 0  

2 0  P R I N T " X = " X  

3 0  N E X T  X 

4 0  P R I N T " I H A V E  F I N I S H E D  C O U N T I N G "  

Run t h e  prog ram . 

25 
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Before t rY i ng to f i g u re emt what FOR ilnn N EXT d o ,  replace L ine 1 0  With each of the lines 

below and ru n the proQ r a m  four  more t imes 

1 0  F O R X = 1 T 0 1 0 0 

1 0  F O R X = 5 T 0 1 5 

1 0  F O R X = - 2 T 0 2  

1 0  F O R  X = 2 0  T O  2 4  

FOR and N FXT m a ke the com p uter count .  Look at the l ast version of t he program 

1 0  F O R  X = 2 0  T O  2 4  

2 0  P R I N T " X = " X 
3 0  N E X T  X 

4 0  P R I N T  " I  H A V E  F I N I S H E D  C O U N T I N G "  

L ine  1 0 te l l s  the com puter the: fi rst num ber IS  20 an d  the l ast n u m be r  is  2 4 ,  I I  uses X to l a be l  

a l l th ese n u m bers , 

Line 30 tel l s the com puter to kee:p goin g bac k to L i ne 1 0  for the next n u m ber (th e  N E XT X) 
u nt i l  It reaches the last numbe r (num be r 24) ,  

Look at Line 2 0 .  S i nce line 2 0  I S  between the FOR and N EXT l i nes ,  the com pute:r p rints the 
val ue  of X each time I t counts 

x = 2 0 

X = 2 1  

X = 2 2  
X = 2 3  
X = 2 4  

Add another  l i n e  between FO R and N EXT 

1 5  P R I N T " . . .  C O U N T I N G  • • •  " 

R u n  the p rogram YOl l r  computer exec utes a n y  l i nes y o u  choose t o  I nsert between F O R  a n d  
N EXT 

DO I T  YOU RSE LF PROGRAM 4 · 1  

W rite il prog rilm that makes the com puter pr int  you r name 1 0  times 

Hint: rhe p rog ram m u st count to 1 0  

DO·IT·YOU RSELF P R O G RA M  4 2  

Wr i te a prog ram to p r i nt the m ult i p l ication  tab l es for 9 (9 ' 1  th rough 9*1 0) ,  

Hint:  P R I  NT �r X I S  a perfect l y  leg i t imate command , 

DO- I T-YO U RSELF PROGRAM 4 3  

W llte a program that pri nts the m ult i pl ication tab l es for 9 * 1 through 9 * 25 

Hint : By ad d ing a com ma I n  the P R I N T  l i ne , you can get a l l  the prob lems and results 

on your screen at once,  
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Fin ished? These are our  programs 

Program 4-1 

1 0  F O R  X = 1 T O  1 0  
2 0  P R IN T  " T H O M A S "  

3 0  N E X T  X 

Program 4-2 

1 0 F O R X = 1 T 0 1 0 
2 0  P R I N T " 9 * " X " = " 9 * X  
3 0  N E X T  X 

Program 4-3 

1 0  F O R  X == 1 T O 2 S  
2 0  P R I N T " 9 * " X " = " 9 * X . 
3 0  N E X T  X 

Counting by Two's 
(The ST EP Option) 
Now, h ave t h e  com puter count in  a s l ig htly different way. E rase you r prog ram by typing NEW 
LnIT EAJ .  Then,  type t h i s  n e w  prog ram : 

1 0  F O R X = 2 T 0 1 0 S T E P 2 

2 0  P R I N T " X = " X  
3 0  N E X T  X 
4 0  P R I N T  " I  H A V E  F IN I S H E D  C O U N T I N G "  

27 
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Run  the  prog ram . Do you see wh at STE P 2 does? It makes t h e  com puter count by 2 ' s . L i n e  
1 0  te l ls t h e  com pute r that :  

• Th e f i rst X IS 2 
• Th e  last X IS 1 0  

. A N D  STE P  2 . 
• A l l  the X ' s  between 2 a n d  1 0  are 2 apart (2 , 4 ,  6 ,  8, 1 0) .  STE P 2 te l l s  t h e  com puter  

to add two to get each N EXT X .  

To m ake t h e  com puter  count  by 3's ,  make al l  t h e  X ' s 3 apart Try t h i s  fo r L i n e  1 0 : 

1 0  F O R X = 3 T 0 1 0 S T E P 3 

R u n  the p rogram . Your scree n s h ows:  

x = 3 
X = 6 
X = 9 

H e re are more FOR . . STE P l i nes If you want some m o re pract ice :  

1 0  F O R X = 5 T 0 5 0 S T E P 5 

1 0  F O R  X = 1 0 T O  1 S T E P  - 1  

1 0  F O R  X = 1 T O  2 0  S T E P  4 

You m ay be wonder i ng about t h e  programs you ran at t h e  f i rst of t h i s  ch apte r without  us i n g  

STE P .  I f  you o m i t  STE P ,  t h e  com puter  ass u mes y o u  mean STE P 1 .  

Counting the Sounds 
(An Example of FOR/NEXT) 
N ow that you taught  the com pute r to count , you can add some sound . E rase you r old prog ram . 
and type th i s 

1 0 F O R X = 1  T 0 2 5 5  

2 0 P R I N T " T O N E " X 

3 0  S O U N D  X .  1 

4 0  N E X T  X 

Th is  prog ram m akes the com puter cou nt from 1 to 255.  Each t ime it counts a new n u m ber ,  

i t  does what Li nes 20 and 30 te l l  i t  to do:  

• Line 20 pr ints X ,  the current count .  
• L i ne 30 sounds X ' s  tone .  

For exam ple :  

• The f i rst t ime t h e  com puter gets to FOR ,  in L i ne 1 0 , it m akes X equa l  to 1 .  

• Then , it goes to L ine 20 and prints 1 ,  t h e  val ue of X .  

• L i n e  30 has it sound to ne #1 . 

• The n ,  it goes back to L i n e  1 0  a n d  ma kes X equal  to 2. 
• I t  repeats th i s  process unt i l  X = 255 or you press (BREAK I .  
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What do you t h i n k  the com puter w i l l  do if you m ake th i s  change to L ine 1 0  

1 0  F O R  X = 2 5 5  T O  1 S T E P - 1  

PROGRA M M I N G  EXERCISE 

US ing STE P ,  change L ine 1 0  s o  the computer sou n d s  tones f rom : 

The bottom of i ts range to the top ,  h u m m i n g  every tenth note . 

2 The top of its range to the bottom ,  humming every tenth note . 

3 Th e midd le  of its range to t h e  top ,  humm ing every fifth  note . 

1 0 ____________________________________________ ___ 

1 0 ____________________________________________ ___ 

1 0 ____________________________________________ ___ 

Ready for the answers? 

1 0  F O R  X = 1 T O  2 5 5  S T E P 1 0  

1 0  F O R  X = 2 5 5  T O  1 S T E P  - 1 0 

1 0  F O R X = 1 2 8 T 0 2 5 5 S T E P 5 

OO� I T YOU RSELF P R O G RA M  4 4  

Now, see i f  you can write a prog ram that m a kes t h e  com puter h u m  

1 from the bottom of i ts range to the top,  and then 
2 from t h e  top of its range back to the bottom 

The answer to th i S ,  and the remaini ng  " Do� l t�You rself" p rog rams are i n  the  bac k of th i s  boo k .  

But Can I t  Sing? 
Yes.  I n  C hapter  1 1 ,  you ' l l  learn how to have t h e  com puter play your  favorite songs 

Learned in Chapter 4 
COMMANDS 

FOR . . .  TO . . . STE P 

NEXT 
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N ow that you know how to u se FOR/NEXT. you can have the com puter keep t ime .  F i rst . use 
FOR/N EXT to set a timer pause. Then .  use a nested FOR/N EXT to bui ld a clock.  

Sett ing a Timer Pause 
(A Practical Use of FOR/NEXT) 
Type 

1 0  F O R  Z = 1 T O  4 6 0  * 2 

2 0  N E X T  Z 
3 0  P R I N T " I  C O U N T E D  T O 9 2 0 "  

R u n  the prog ram Be patient and walt a few seconds .  Two seco n d s .  to be precise.  I t  takes 

the computer two seco n d s  to count to 920. 

I i nos 1 0  and 20 set a tllner pause. By mak i n g the COITlputer cou nt to 920 .  yo u  keep the 
com puter busy for two seconds 

Th iS  IS grou ndwork for a stopwatch .  E rase t h e  p rogram , and type 

1 0  P R I N T " H O W M A N Y  S E C O N D S ? "  

2 0  I N P U T  S 

3 0  F O R  Z = 1 T O  4 6 0 * 5  

4 0  N E X T  Z 

5 0  P R I N T S " S E C O N D S  A R E  U P I I I " 

R li n  the p rog ram . Enter  the n u m ber of secon d s  you want t imed 
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DO I T Y O U R S r: L F  PROG RAM 5 - 1  

I t  wou l d  he l p If th e stopwatch cou ld  so u n d  some kind ot al arm Add l ines to th e e n d  
o f  the prog ram t o  g i ve I t  an a larm , 

A Loop With in  a loop 
(Nested FOR/N EXT Commands) 
Betore mak ing  an actu a l c lock ,  you need to know how to use a FOR/N EXT l oop within a 
FOH/N f:.XT loop ,  

Type t h i s  new prog ram : 

1 0  F O R  X = 1 T O  3 

2 0  P R I N T " X = " X  

3 0  F O R  Y = 1 T O  2 

4 0 P R I N T ,  " Y = "  Y 

5 0  N E X T  Y 
6 0 N E X T  X 

R u n  i t .  Th is  shou l d be on your  sc reen : 

X = 1 

x = 2 

X = 3 

Y = 1 

Y = 2 

Y = 1 

Y = 2 

Y = 1 

Y = 2 

Program mers cal l  th iS  a nested loop , Th is  i s  what the program does 

I .  I t  cou nts X from 1 to 3 ,  Each t ime It cou nts X :  

A It pri nts the val u e  of X 

B ,  I t  cou nts Y from 1 to 2,  E ach t i m e  i t  cou nts Y ,  i t  pri nts t h e  val u e o f  y ,  

C When It f i nishes count ing the V ' s ,  It goes back to count the next X ( l i n e  1 0) 
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I I .  Whe n  it fi n ish es counti ng the X 's, the program e nds. 

As an alternate way of writi ng  this program , you can com bine lines 50 and 60 i nto one l i n e .  

1 0  F O R X = 1 T 0 3 
2 0  P R I N T " X = " X  
3 0  F O R  Y = 1 T O  2 
4 0 P R I N T ,  " Y  = " Y 

5 0  N E X T  Y ,  X 

L ine  50 te l l s  the  computer to go back for the next Y ,  the n , when I t  fmlshes counti ng al l  the 
Y ' s ,  (:)0 back for the next X 

Regardless of WhlCi, way you write the program , whenever YOll use nested loops , be su re 
to close the i n ner  loop before closing the outer l oop . 

Right Wrong 

1 0  F O R  X = 1 T O  3 1 0  F O R  X = 1 T O  3 

2 0  F O R  Y = 1 T O  2 2 0  F O R  Y = 1 T O  2 
3 0  N E X T  Y 3 0 N E X  T X 

4 0  N E X T  X 40 N E X T  Y 

Right Wrong 

1 0 F O R  X = 1 T O 3 1 0  F O R  X = 1 T O 3 

2 0  F O R Y = 1 T 0 2  2 0  F O R Y = 1 T 0 2  
3 0  N E X T  Y ,  X 3 0  N E X T X ,  Y 

A Com puter Clock 
(Example of Nested FOR/NEXT Commands) 
ThiS example shows how to use nested FOR/NEXT commands to make a com puter clock. Type: 

1 0  F O R  S = 0 T O 5 9  
1 5  C L S 
2 0  P R I N T S 

3 0  S O U N D 1 50 ,  2 

4 0  F O R  T = 1 T O  3 9 0  
5 0  N E X T  T 

6 0  N E X T  S 

7 0  P R I N T " 1  M I N U T E  I S  U P "  
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Run the program Th i s  I S  what the p rog rilm dop.s 

I .  I t  cou nts the seconds from 0 t o  b 9  (L i nes 1 0  and 60) , E ach t i m e I t  counts one second 

A .  I t  c lears the screen ( l i n e  1 5) 

B ,  I t  p r i n t s  t h e  secon d ( L i n e 20) 

C. It so unds a tone ( L i n e  30) 

0, It pauses l ong eno ugh for one second to pass (L i nes 40 and 50) , 

I I ,  When I t fi n i shes cou n t i ng a l l  the seconds from 0 t o  59,  I t  p r i n ts a message that one m i n ute 

has passed ( L i n e  70) ,  

Th iS I S  a f u l l - f ledged c lock 

1 0  F O R  H = 0 T O  2 3  

2 0  F O R  M = 0 T O  5 9  

3 0  F O R S = 0 T 0 5 9 

4 0  C L S 

5 0  P R I N T H " : " M " : " S 

6 0  S O U N D 1 5 0 , 2 

7 0  F O R  T = 1 T O  3 7 5  

8 0 N E X T T 

9 0  N E X T S 
1 0 0  N E X T  M 
1 1  0 N E X  T H 

When you r u n  th iS  p rog rilm the com puter  does th i S  

I t  cou nts the h o u rs f r o m  0 to 23 (l ine 1 0) ,  E a c h  t i me I t  counts a new h o u r 

A .  I t  counts the  m ll1 lJtcs trom 0 to 5 9  (L ine 20) , Each t i me I t  cou nts a new ITI l n u te 

1 ,  I t  co un ts the  seconds f rorTI 0 to 59 (L ines  30 and 90) E ach t ime I t  cou n ts a new 
seco n d ,  

a ,  I t  c l ears t h e  screen (L i ne 40) ,  

b ,  I t  pr i n ts t h e  hO I J r ,  m i n u te , and seco nd (li ne 50) 

c It sou nds a tone (l i ne 60) 

d, It pauses l ong e n o u g h  fo r  one second to pass (L i nes 70 a n d  80) , 

2 ,  When I t  f ll1 l sh es COU lltll1g a l l  t h e  59 secon d s , I t  goes back to l i n e  20 for t h e  

next m i n ute (L i ne 1 00) 

B When I t f in ishes counl ing  a l l  thp. 59 m i n utes, I t  g oes back to L i n e  1 0  for the next hour 

( L i ne 1 1 0) ,  

When i t  f i n i shes cou nti n g  al l the h o u rs (0-23),  t h e  program e n d s ,  (By add i n g  another  l i n e ,  
1 20 G OTO 1 0  the clock runs perpetua l ly , )  

DO IT YO U RSELF PROG RAM 5 - 2  

Between l i nes 90 and 1 00 you can add some tones to sound each m i n u te Wr ite 
a program With the  added tones,  

DO- I T  YOU RSE L F  PROGRAM 5-3 

Write a prog ram that makes your com puter show each of ItS n i ne colors for one second 
each , 
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List ing Long Prog rams 
(The LIST Command and the ( S H 1 F T )@J Keys) 

You r programs are now getti n g  so long that you need a better way of l isti n g  them than sim ply  
typ ing L IST ( ENTER I Try these two methods 

• Specify on ly those l i nes that you want to see with the L I ST command . For exam ple ,  
to l i st on ly  L ines 50· 1 00,  type 

L I  ST 5 0 - 1 0 0  (t::NT E R j  

• Type L IST CENTER;' Then , when the l i ne that you want to see appears on the screen ,  
ho ld  down CSffi m and press (@1. Th is  pauses the l ist ing .  You can press any key 
to conti n ue. 

Learned in Chapter 5 
COMMAND KEYBOARD 

FOR/N E'XT ( SHI F1J(.@j 
STE' P 
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6 I D ECIS I O NS , D ECIS I O N S  . . .  

H e re ' s  an easy decisi on for the computer: 

• If you type ORANG E . . .  then make the screen orange .  

or 

• If you type B U F F  . . . then make the screen buff. 

Easy enough? Then,  have the computer do it .  

Type this program : 

1IIl P R I N T ' ' � O  Y O U  W A N T  T H E  S C R E E N  O R A N G E  O R  B U F F ? "  

2 0  I N P U T  C $  

3 0  I F  C $  = " O R A N G E " T H E N  1 0 0 
4 0  I F  C $  = " B U F F "  T H E N  2 0 0  
1 0 0 C l S 8  

1 1 0  E N D  

2 0 0  C l S S  

� .  

R u n  t h e  program a few t imes.  Try both ORANGE and B U F F  as answers. 

If you answer O R A N G E  . . . then . . .  

1 .  Line 30 sends the com puter to Line 1 00 .  

2 .  L i n e  1 00 turns your screen orange. 

3 .  Line 1 1 0 ends the program . (If the computer gets t o  Line 1 1 0 , i t  never makes i t  t o  Line 200.) 

On the other hand . .  . 

If you answer B U F F  . . . then . 

1 .  Line 40 sends the com puter to L ine 200. 

2.  Line 200 turns your screen buff. 

3 .  L i n e  200 is  t h e  last l i ne  i n  t he  program , s o  t h e  prog ram ends .  
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What happens i f  you answer with someth i n g  besides O R A N G [  or  R U FF? Hur l  the  program 
agai n .  This t ime, answer G R E E N .  

Th i s  makes t h e  screen orange . D o  you know why? 

If the  condit ion IS false ,  t h e  com puter I g nores tile  TI I [ N  pilrt o f  t h e  l i n e  a n d  proc:eeds t o  the 
next program l ine 

The com mand you u sed to h ave the computer make a decI s ion I S  the I IITH E N  command . 
Here ' s  the syntax for I F/TH E N ,  but don ' t  expect to u n rierstand I t al l  u nt i l  you reach the end 
of th i s  chapter .  

I F  condition TH E I\J commands E LSE commands Tests the  cundtllon If I t ' S  t r u e ,  BAS I C  

executes the commands fol lOWi ng TH E N .  I f  I t ' S  fa lse ,  t3ASIC executes t h e  commands 

fol l owi ng E LSE or , f E LS E  is om itted , does n oth i ng 

You also u sed the E N D  command .  I t s  syntax I S  

E N D  E nds prog ram execut ion 

Adding Another Level 
(The ELSE Option and Nested IF/THEN Commands) 
Take another look at the prog ram below 

1 0  P R I N T " D O Y O U  W A N T  T H E  S C R E E N  O R A N G E  O R  B U F F ? "  

2 0  I N P U T  C $  

3 0  I F  C $ = " O R A N G E "  T H E N  1 0 0 

4 0  I F C $ = " B U F F " T H E N 2 0 0  

1 0 0 e l S a  

1 1 0  E N D  

2 0 0  C l S S  

By us ing E L S E , you can reph rase the decis ion I n  t h i S  way 

I f  you type ORA N G E  . 

. then , , 

M a ke the screen orange . 

. . . or else , 

If you type B U F i  

. then . , 

M ake the screen buff .  

You can say a l l  of th is  to the  com puter I n  one l ine .  E rase li nes 30-200, and type th iS  as a 
new line 30 :  

3 0 I F  C $  = " O R A N G E "  T H E N  C l s a  E L S E  I F  C $ = " B U F F " T H E N  

C L S S  



6 / Decisions, Decisions , , '  

R u n  the p rogram , and It wo rks exactly as It d id  before.  

• If C$ equals " ORAN G E , "  the computer executes the command fol lowi ng TH E N  

which I S  t h e  C LS8 command ,  

• If C$ does not equal "ORAN G E , " the computer executes the com m a n d  fol lowi ng 
E LS E ,  which I S  anoth er I FIT H E N  com m a n d ,  

Note that L ine 30 nests one I FITH E N  command with in another ,  You can nest a s  m a n y  I F/TH E N  

commands as y o u  want , provided t h e  prog ram l i ne does not contain more t h a n  219 characters 
(th e  max imum l i n e  longUi) You can also test i f  someth i ng is not equal to « » , g reate r than 

(» , l ess than « ) , g reater thCln  or  equal to (> =)  o r  less than or  equa l to  « = ) by  us ing  o n e  

of  the sym bols  i n  parenthesis I nstead of  = I n a test . For example 

3 0  I F  A > B T H E N  1 0 0 

would go to 1 00 If A was g reater than S ,  

. . .  And Sti l l  More Levels . 
(Additional ELSE Clauses) 

Suppose that In addlt lo r l  to what the com puter did before ,  you want to te l l  the com puter what 
E LS E  I t  shou lcj do If C$ does NOT equal ORAN G E .  

I n  other words,  you Wiln! to add another E LS E  clause to your deCISion 

If you tyro ORANG !::: 

. then 

Make the screen orange.  

or else 

If YOIl type B U r F  

. . .  then 

M ake the screen butt. 

. .  or  else . " . 

P R I N T  " Y O U  M U S T  T Y P E  O R A N G E  O R  B U F F " 

To ado tr-IIS new E I_SE clause,  I nsert E LS E ,  fol l owed by the PRI N T  com mand ,  ilt the end of 

Line 30 

3 0  I F  C $  = " O R A N G E "  T H E N  C l S 8  E L S E  I F  C $ = " B U F F "  
T H E N  C l S 5  E L S E  P R I N T  " Y O U  M U S T  T Y P E  O R A N G E  O R  B U F F "  

Run the program . but this time. answer the computers question With sornr:thlnq oesldes orange 

or  buff,  ThiS response causes the computer to p rr nt the message "YOU M U ST TYPE ORANGe 

OR B U Fr. " 

You can add as many E LSE clauses as you want, as l ong as the ent i re l i ne docs n ot contai n 
more than 249 characters. 
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. . .  And Packi ng Even More I nto a Decision 
(The Co lon < :» 
T o  add eve n more power t o  the I FITH E N  com m a n d ,  you can h ave the com p uter carry out  
a n y  n u m ber of com mands fol lowi ng each TH E N  o r  ELSE c lause .  F o r  exam ple ,  assume you 
want t h e  com puter to do th is :  

I f you type ORA N G E  . 

. . . then . 

M a k e  t h e  screen orange and go to l i n e  1 0  . 

. . . or else , ' 

If you type BUF F .  

, , . then 

M ake the sc ree n buff and g o  to Line 1 0 , 

, , or else , . 

P r i n t  a message and go to L i n e  20 ,  

Yo u can s a y  a l l  th i s  I n  one l i n e  by us i n g  co lons  to  separate each com m a n d ,  Change L i n e  

30 to t h e  fo l l owi n g  

3 0  I F  C $  = " O R A N G E "  T H E N  C L S 8 : G O T O  1 0  E L S E  I F 

C $ = " B U F F "  T H E N  C L S 5 : G O T O  1 0  E L S E  P R I N T  " Y O U  M U S T  

T Y P E  E I T H E R  O R A N G E  O R  B U F F " : G O T O  2 0 

You can add as many com m a n d s  as you want to a TH E N  or E LSE c lause,  as long as th e 
l i n e  does n ot contai n more than 249 characters .  

A M o re S u btle Decision 
(The AND and O R  Condit ions) 

By uS ing two more wo rds , A N D  and O R ,  you can ask the com puter to make a more s u bt l e  
decis i o n .  For exam ple ,  suppose you want  to write a prog ram that tests t o  see whether  a 
candidate m eets th ese Job req u i rements :  

A d eg ree i n  program m i n g  

A N D  
E x per ience I n  progra m m i n g  

E rase the memory,  T h e n  type a n d  run t h i s  program 

1 0  P R  I N T  " D O Y O U  H A V E - - "  

2 0  I N P U T  " A  D E G R E E  I N  P R O G R A M M I N G " ;  0 $  

3 0  I N P U T  " E X P E R I E N C E  I N  P R O G R A M M I N G " ;  E $  

4 0 I F  D $ = " Y E S "  A N D  E $ = " Y E S "  T H E N  P R I N T " Y O U ' R E 

H I R E D I "  E L S E  P R I N T " S O R R Y , W E  C A N ' T  H I R E Y O U "  

5 0  G O T O  1 0  
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I f  you respond to both quest ions with YES ,  the com puter reaches t h i s  decisi o n :  

YOU ' R E  H I R E D !  

I f ,  on t h e  other h a n d ,  y o u  respond t o  t h e  fi rst question with Y E S ,  b u t  respond t o  t h e  secon d  
q u estio n  with N O ,  t h e  com p uter i s  forced t o  reach t h i s  decis ion : 

SOR RY , WE CAN ' T  H I R E  YOU 

Now,  ass u m e  the req u i rements change so that AN D becomes OR.  The job req u i res :  

A deg ree i n  prog ram m i n g  
O R  

E x per ience i n  program m i n g  

C h a n g e  Line 40 so that AN D becomes O R :  

4 0  I F  O $ = " Y E S "  O R  E $ = " Y E S "  T H E N  P R I N T  " Y O U ' R E H I R E D I "  

E L S E  P R I N T " S O R R Y , W E  C A N ' T  H I R E Y O U "  

R u n  t h e  prog ram . Respond to the f i rst q uesti on with " Y E S "  and the second q u esti on with 
" N O " -j u st as you did before-and see the d i fference that one word can make:  

YOU ' R E  H I R E D I  

Learned in Chapter 6 
COM MANDS 

I F/TH E N /ELSE 

E N D  

A N D  

O R  

4 1  





7 I TH E SCREEN 

So far ,  you've used on l y  one screen .  I n  th is chapter ,  you learn to use a new screen (a b ig 

screen) and fou r  new commands.  

I f  you have an R G B  moni tor ,  type PALETTE RGB (ENTER ] before start i ng th is chapter This 
way you r  colors wi l l  agree with ours .  

The Big Screen 
(The WIDTH Command) 

T h e  screen you ' re LJs ing n o w  i s  a 32 X 1 6  text scree n .  I t  c a n  display text (al phanLJmeric 
characters) i n  a format that i s  32 columns (num bered 0-3 1 ) wide hy 1 6  rows (num bered 0- 1 5) 

deep : 

, 2 3 1 5 0 7 8 � , 11 ' 2 ' , '" 1 I ' , 2 2 1  2 2 ;. 2. ? ;I i 7 ' J'I 
I 

10 

" 
14 H-H-++++-H-+-1-+-H-H-++++ +++-+-+-1-+--1-+--1 
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Your computer has two other text screens that you can use . One is 40 X 24:  

44 
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The other is 80 X 24: 
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To change from screen to screen ,  use the WI DTH command. I ts syntax I S :  

W I D T H 40 ,  80 ,  or 32 changes to the 40 x 24 screen ,  the 80 x 24 screen ,  o r  the  
32 x 1 6  screen ; then c lears the screen .  

Use WI DTH t o  change t o  t h e  40 x 2 4  screen .  Type: 

W I DTH 4 0  C�NTERl 

The 40 x 24 screen is d i fferent from the  32 x 1 6  scree n . The border is g reen , rather  than 
black. The cursor I S  a bl ink ing underl ine character ,  rather than a bl ink ing block. The characters 
are also d i fferent In s ize. 

Change to the 80 x 24 screen . Type : 

W I D  T H 8 0  (j;NT-ERl 

The 80 x 24 screen looks the same as the 40 x 24 screen , except the characters are th inner .  
M ove back to the 32 x 16  screen Type 

W I D T H 3 2  ' ENTER 

The 40 x 24 and 80 x 24 sc reens are both cal led high-resolution text screens T he 32 x 1 6  
screen IS  called a low-resolutiOn text screen 

Screen Positions 
(The P R I NT @ and LOCATE Commands) 
You can posi t ion text on the l ow- resolut ion text screen With the PRI N T  @ commalld .  You can 
posit ion text on the h igh - resol ut ion text screen with the LOCATE command.  

The syntax for pn lNT  @ IS 

P R I N T  @ n,  message Locates the cursor at Position n on the low- resol ut ion text screen ;  
then prrnts message. 

The syntax for LOCA I f-:: I S  

L O  C AT E x,y Locates the cursor at  Col um n x, Row y. The column can be 0 :19 for a 
40 x 24 screerl or a 79 for an 80 x 24 screen . The row can be 0-23 for either screen 

ThiS p rog ram , which we c81 1  " M agiC , " i l l ustrates how P R I NT @ works 

1 0  W I DTH 3 2  

2 0 P R I N T  @ 2 3 0 , "A S C R E E N F U L  O F  MA G I C "  
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When you run th is  prog ram , BASIC moves to the low-resol ution text  scree n ,  locates the cursor 
at Posi t ion 230 (224 + 6) and p r i nts t h e  message " A S e R E  E N F U L 0 F M A G  I C _ " 

iJ I '2 J 4 5 6 7 8 9 1 11 1 I I I I I 1 1 2 � I } 1. ? ? 2 2 2 2 ] ]1 

'" f-++-+-++-H---I-'1' f-OC+,'--I-'1' ...::'+,'+-+' "'::"+-,'+-+-+-+-+-1' 1-'+,'+-+' -'+-++-+-+-H 
);6 H-+t-++f-++-1H-+-1H-+-tH-+-t++-++H+H+t-++1 
'"" f-++-+-++-H--HH-+-+H-+-+-++-+-++-+-+-+-+++-++-+-+-H 
320 I-t+-+-++-H--HH-+-+-++-+-++-+-+-+-+++-+++-++-+-+-H 
352 1--++1-++f-+�f-++-1H-+-t++-+++-++H+H+I-++1 
384 1-t++-++-H-+-H-+-+H-+-+-++-+-++-+H-+-t++-t++-+-H "6H-+H+t-++f-++-1f-++-1H-+-t++-+++-++H+H+ 
". H++-++-+-++-H--I--,H-+-+-++-+-+-+-+-++-t+t-t-t-t-t+-

Th is vers ion of M ag i c  i l l u st rates how LOCATE works 

1 0  W I D T H 4 0  

2 0 L O C A T E  1 0 . 1 2  

3 0 P R I N T  " A  S C R E E N F U L  O F  MA G I C "  

Wh en you run th iS  p rog ram , BAS I C  locates t h e  cu rsor at Col u m n  1 0 , Row 1 2  and p n nts the 
m essage " A S e R E  E N F U L 0 F M A G  I C _ " 

D , 2 'j 4 5 6 ?  B 9 1 1 1 1  I I I I , , I 2 2 1 ;> 1 :2  l' 2 :2 :2 "  3 3 1 3 3 3 J J 3 1 ll  3 

S ( R  E E N F U L 

"rt+I-++f-+�f-++-1H-+-t++-+++-++H+H+I-++f-+-HH-+-1--H 

"rt+t-++f-++-1H-+-tH-+-+++-++H+H+t-++f-++f-+-HH-+-t--H 
"H-+t-++f-+-HH-+-tH-+-+++-++H+H+I-++f-++f-+-HH-+-1--H 

"rt+H+f-++f-+-HH-+-tH-+-+++-++H+H+H+f-+-hf-+-H--H 
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P R I N T  @ an d LOCATE work in a si m i lar  way , but there are two d iffe rences . Fi rst , P R I N T  @ 
locates the cu rsor at a PR I NT @ posit ion ; LOCATE locates the cu rsor at a row , col u m n  posi t ion .  
And second ,  P R I NT @ pri nts a message ;  LOCATE d oes not pr i nt a m essage . 

P R I N T  @ works only on the low- resol ution text screen; LOCATE works on ly on a high- resol ution 
text scree n .  I f  you attem pt to use th ese words on the wrong screens , you get an ? H P E R R 0 R .  

Print ing in  Stra ight L ines 
The PRINT TAB Com mand 

TAB i s  very handy for pri nti ng th i ngs i n  n ice , neat co l u mns .  I t ' s  syntax i s :  

P R I N T  T A B ( n )  

M oves the cu rso r to col u m n  � on the low- and h i gh - reso l ut i on text screens.  

Try us ing TAB .  Type: 

P R I N T  T A B  ( 2 2 )  ; " H E L L  0 I " C.J;JiT�RJ 
The com p uter moves to col u m n  twenty two and pn nts H ELLO I .  To print a n ice neat col um n  
o f  n u m bers , enter th i s program 

1 0  F O R  Z '" 5 0 0  T O 5 0 9  
2 0  P R I N T T A B ( 1 0 ) ; Z 

3 0  N E X T Z 
See how easy I t IS to pr i nt col umns  wi th TAB? Try uSing it i n  your p rograms now.  

Lowercase Letters 
(The C S H I  F T )00 Keys) 

You can enter the  uppe r/ lowercase mode on both the low- and h ig h - reso l ut i on screen s .  
H oweve r ,  the w a y  that each screen d i s p l ays lowercase l etters IS  d ifferent . 

• The low- reso l ut io n  text screen d i sp l ays lowercase l etters I n  reversed colors .  

• The h i g h - reso l ut ion text screen d isp l ays l owercase letters I n  t rue lowercase . 

Try us ing the u p per/ lowercase mode on both scree n s .  H o l d  down :.sH I F T :  a n d  press iOl 
The n ,  retype L ine 30 from the MagiC Prog ram . U se ( SH I F T] for the uppercase letters , as you 
would on a normal typewriter .  Type: 

3 0  P R I N T " A  S c r e e n f u l o f  M a g i c "  
Type LIST ( ENTER \ to l ist  the prog ram On the low- resolution text scree n ,  l ine 30 looks l i ke th is :  

3 0  P R I N T " A  S C R E E N F U L  O F  M A G I C "  

On the  h igh - resol ution  text screen ,  L i n e  30 l ooks l i ke th i s  

3 0  P R I N T " A  S c r e e n f u l o f  M a g i c "  

4 7  
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Run the prog ram . Because of the WI DTH 40 l i ne i n  L ine  1 0  of the  program . BASI C  lJses the 

40 x 24 h igh- resol ut ion text screen and d isplays th is  message on  the screen 

II 1 � 'J 4 5 ij 7 e 9 ! I I  1 2  I 1 I 1 6  1 I I ? 7 1 ?C r '- 2' 1 1 t' 2 3 3 1  3 .1 -11 ,l ,\ ." " :1 

H-+-+-++++--+-++++++t--+--+-++ffi+++++--+--+ 
1-++-+-+--1-++++-1,'+-+-++--1-++-+++-+-1-++-1 � ,) � . 

1( H--H-++-H-++++lil 
n f-+--H--H-+-+--++-t-I 111-+++ l +-t--HI-++-t-+ 

I 

Return to the  u p pe rcase-o n l y  mode by ho ld lnCl down ill_H eFT) and pressi ng ilLl 

Colors 
(The CLS Command) 
Y o u  c a n  u s e  t h e  C L S  command o n  both t h e  l o w  a n d  h igh-reso lut ion screens .  The way that 
CLS works ,  however ,  IS s l ight ly  d i ffe rell t  ilt each screen .  

• On the l ow-resol ut ion text screen ,  C LS c lears the screen and displays a color .  

• On the h igh - resol ut ion text scree n ,  C LS clears the  scree n ,  d isplays a color ,  and changes 
the backg rou nd color. 

I f  you h ave an RGB moni tor ,  type P A  L E T  T E R G B I. ENTER i before read ing  fu rthe r . T h i S  way 
your colors wi l l  ag ree with ours .  

Now,  use CLS on  both  screens .  F i rst , move to  the l ow- resol ut ion  text  screen and e nter CLS 
with col o r  n u m ber  8 (orange) Type 

W I D  T H 3 2 cr-NT];:R 
C L S 8 .  ENTER� 

You see a clear orange screen with a str ipe at the top.  The st r ipe IS g reen , the current 
backg round color 
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N ow, move to the h i g h - reso lu t ion  text screen and enter the same command. Type 

W I D  T H 4 0 (E�NTER 
C L S B  ( ENT ERI 

You see simply a clcar orange screen (no green st r i pe) . The CLS co m mand changed the  
backg round c o l o r  10 orange as wel l .  

Try some olher background colors .  You can u se a n y  n u m ber between 1 and 8 . 

To sec how C LS works in a program, add Lirle 1 5  to our M aOic Program 

1 0  W I D T H 4 0  

1 5  C L S 3  

2 0  L O C A T E  1 0 , 1 2  

3 0  P R I N T " A  S c r e e n f u l o f  M a g i c "  

R u n  the rrooram I he com puter shows "A Screenful  of Mag ic"  on a b lue  backg round .  

Dramatic Highl ights 
(The ATTR Command) 

You (;iln use a speCial command ,  ATTA.  to h ig h l ig h t text 0 1 1  thn h igh- resol ut ion text sC leen .  
A TTR wo rks only on the h lg ll - reso l ut lon text scree n ,  It docs not work all the low reso l ut lol l  
text  sc;reen .  I ts syntax I S  

A T T  R c 1 ,  c2, B ,  U H i g h l i g hts text by sett ing the lorp-ground 10 Color c 1 (0-7) and 
the bClckg rou n d to Color c2 (0-7) . I f  you specify B ,  the lext h l irl ks I f  you specify U .  
th e texl I S  underl ined . 

To see h ow A TTR works, type: 

A T T R  3 ,  2 , ENTER�' 

Now,  type some chmacters. The characters you type arc h ighl ig h ted . Thp- foreg round color 
is hutt ,  and the background col o r  is blue . 

N ow, type 

A T T  R 2 I 3 ,  B : ENTER : 

Tile  chmClcters you type a re h ig h l ig h ted in a different way. The foregro und color IS black.  

the backoround color i s  red . and the char acters are al l  bl i n k i ng 

r 0 under l ine your  characters ,  type 

A T T  R 2 , 3 ,  U ENTE-R 

Try other com binat ions of foreg round and backqroulld (,olors You call use any number I II  
I h e  range 0-7 for the fo reg round and bi-lckground colors 
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Th is  p rog ram uses A TTR to h i g h l ight  the message p rod uced by the Magic  P rog ram 

1 0  W I D T H 4 0  

1 5  C L S 4  

2 0  L O C A T E  1 0 , 1 2 
2 5  A T T R  2 , 3 , 8  
3 0  P R I N T " A  S c r e e n f u l o f  M a g i c " 

When you run the program , the words "A Screenful of M agic" are h igh l ighted . The foreg rou n d  
i s  b l ack ,  the bac kg rou nd i s  red , and the characters are  a l l  b l i n k i ng . 

Color Num bers 

You might have noticed that the color num bers prod uce different colors depending on whether 

you use them with C LS ,  ATTR as the foregro u n d  col o r ,  or  ATTR as the backg ro u n d  co lor .  

For exam p l e , Color 3 produces: 

• Blue,  with CLS.  

• Buff, with A TTR as the foreg rou nd co l o r . 

• Red,  With A TTR as the backg round color .  
The next chapte r ex p la i ns why th is  is  so . 

Learned i n  Chapter 7 
COMMANDS 

WI DTH 
P R I N T  @ 
LOCATE 
ATTR 
C LS 

KEYS 
CSHI FTJ[[) 
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Your  color  com puter can produce 64 colors ,  but so far,  you ' ve used on ly  n i ne of them . Th is  
chapter shows how to use t h e  m a n y  other co lors  that are avai lable .  

I f  you h ave an  RGB monitor ,  be s u re to type P A L E T T E R G B �Iffij every t ime you turn  
o n  you r com pute r This way your  colors wi l l  agree with ours .  

Specifying Colors for 40/80 Column Text 
(The Palette) 

The color computer h as a special a reil I n  memory cal led a palette The palette contains 1 6  
slots. E ach s lot contai ns  a color .  

When you use a colo r  n u m ber I n  a BAS I C  com mand.  you are speCifY i n g  a pal ette s lo t .  For 
exam ple,  type 

C L S 3 ENTER 

Your screen IS now bl ue Th i s  IS bC:C81 ISC C LS3 speCifies S l ot 2 and Slot 2 contai ns the  code 
for blue ,  

As another exam ple ,  type : 

A T T R  3 .  3 (,.ENTER! 

The n ,  type some characters .  The foreg round I S  buff and the backgrou nd IS red , This I S  because 
A TTR 3 , 3  speci f ies S lot 1 1  for the foreg round and S lot 3 for the background Slot 1 1  contai ns 
t h e  code for buff .  Slot 3 conta i n s  the code for  red . 

N otice t h at t h e  color  n u m bers speCify d i fferent s lots ,  depend i ng on whether you use them 
With C LS,  ATTR as the toregrounrJ color ,  o r  ATTR as the background  color .  

For exa m ple ,  Color :3 specl t les .  

• Slot 2 ,  with C I  S 

• S lot 1 1 ,  with AT 1 H as the foreground color . 

• Slot 3 ,  wi th A TTR as the background color .  

The fo l lowi ng tables show which s lot each col o r  n u m ber speci f ies when used wi th  CLS,  A TT R  
as the foreg round color ,  and A TTR as t h e  background color ,  T h e y  a l s o  s h o w  the  standard 
colors that are stored In each of these slots , 

Table 8. 1 .  CLS and the Palette 

Color N u m ber Palette Slot Standard Color 

0 8 B l ack 
1 0 G reell 
2 1 Yel low 
3 2 Rl lJe 
4 3 R(�rJ 
5 4 BlJff 
6 5 Cyc:m 
7 6 M agenta 
8 7 Orange 

5 1  
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Table 8 . 2 .  ATTR Foreground and the Palette 
Color N u mber Palette Slot 

0 8 

1 9 
2 1 0  

3 1 1  
4 1 2  
5 1 3  

6 1 4  

7 1 5  

Table 8 . 3 .  ATTR Background and t h e  Palette 
Color N u mber Palette Slot 

0 0 
1 
2 ;:> 
3 3 

4 -1 
5 5 

6 6 
7 7 

Using Nonstandard Colors 
(The PALETTE Command) 

Standard Color 

Black 
G reen 
Black 
Buff 
B lack 
G reen 
Black 
Orange 

Standard Color 
G reen 
Yel low 
Blue 
Red 
B uff 
Cyan 
Magenta 
Orange 

You can change the color sto red I n  a pa l ette s lot  with the PALETTE command The Sy1t3x 
of PALETTE IS  

P A L  E T T E slot, color code Stores il cnlor code (0-63) I nto a palette slot (0- 1 5) 

For example ,  type 

C L S 3 l�nTE R  

You r  screen i s  now b lue .  As you learned ear l ier ,  C LS3 specifies the color  stored i n  S lot 2 a n d  
S l o t  2 conta ins  the code f o r  blue .  

Now,  use PA LETTi= to store a different code i n  Slot 2 Type 

P A  L E T T E  2 .  2 i ENTER l 

The color of your screen I nstant ly ctlanges to green ,  

Try  another  code. Type 

P A  L E T T E  2 .  1 4 ENTER� 

Agai n ,  the color  of your screen changes 

Some codes produce dlfierent colors on a C M P  monitor than they produce on an RGB monitor 
Try storing other codes In  s lot 2. You can use any code I n  the range 0 to 63. 
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Name the Colors!  
(Naming Colors for Future Reference) 

Each d isplay may produce somewhat different colors for each palette code. Type in and run 
Samp le  P rogram number 2 3 .  Th is  program wi l l  show you how each of  the sixty-four colors 
appears on your display, e ight at a t ime F ind the "Color Codes" sect ion near the back of 

the book .  There are sixty-fou r  b lank l i nes,  labeled zero to sixty-th ree. Write a name for each 
of the colors you see, next to the appropr iate num ber. Pat you rse lf on the back , and try out 
Sample Program number 24.  You wi l l  see an excit ing assortment of colors ,  selected at random 
from the sixty-fou r  avai lable col ors Excited? Keep read i ng , and learn how you can use these 
colors in your  own programs .  

Using Nonstandard Colors in a Program 
(An Example of PALETTE) 

Th is is the Magic program from the l ast chapter. 

1 0  IV I D T H 4 0 
1 5 C L S 4 

2 0  L O CAT E 1 0 , 1 2  

2 5  AT T R  3 , 2 , 8  

3 0  P R I N T " A S c r e e n f u l o f  M a g i c " 

Suppose you want to change the palette so that the A HR 3 , 2 ,  B command produces a sunshine 
yel l ow foregro u n d .  

The steps are: 

1 .  Determine which palette stot produces the foreg round color (the  "3"  I n  the A TTR 3 , 2 ,  B 
command) . 

By referr ing to Table  8 .2 ,  you sec that Slot 1 1  produces the foreground color 

2 .  Look u p  the code for sunsh i ne ye l low b y  referr ing t o  "Color Codes. " 

3 .  Store the code (from Step 2 )  I II the specif ied pa lette slot (from Step 1 ) , b y  adding th iS  
l i ne to your program 

2 PAL E T T E 1 1  , X X (XX represents the co lo r code) 

4 .  R u n  t h e  p rog ram . 
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Retu rn ing to Standard Colors 
(The PALETTE CMP and PALETTE RGB Commands) 
After a lter ing the palette , you might want to return  I t to Its standard condi t ion . YOLJ can cJo 
t h i s  with  the  PALETTE CMP and PALETTE RGB com m ands . rhe l r  syntaxes are  

PA  L E T  T E  e M  P Sets the compute r to d i sp lay the standard colors on a C M P  monito r .  

P A L E T T E R G B Sets th e computer to d isp l ay the standard colors on a n  RGR monitor. 

I f  you h ave a CMP monitor. type 

P A L E T T E  C M P ENTER 

I f  y o u  have an RG B monitor .  you have al ready used the P,lI, L [ TTE RGR command Type 

P A L E T T E R G B . E NT E � 

Your  palette IS now back to normal If you type C L S 3 ENTE-R- for example:, your screen agalll 
shows b lue 

Learned in Chapter 8 
COMMAND 

PA L E TTi 
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Th anks to BAS I C ' s  random n u m bers ,  the com puter can p lay a lm ost any game of chance 

Picking a Random N u m ber 
(The RND Function) 
Ty pe th i s  prog ram 

1 0  P R I N T R N O ( U )  

R u n  it The com puter Just p icked a random n um ber from 1 to 1 0 . R u n  it some m ore t i m es .  

I t ' s a s  I f  the com pu te r i s  d rawi ng a num ber from 1 to 10  out O f  a h at The number It picks 
is u n p r edictable.  

Type and run th is next  program . P ress n:rR�E:AK' when you ' re sat isfied that t h e  n u m bers are 

random . 

1 0  P R I N T R N O ( U ) ; 

2 0  G O T O  1 0  

To get random n u m bers from to 1 00 .  change l i ne 1 0  and run  the p rog ram . 

1 0  P R I N T  R N D ( 1 0 0 ) ; 

U n l i ke the other BAS I C  words you used , RNO i s  a function ThiS m eans that R N D  retu r ns 
a va lue- i n  th is case, a n u m be r .  Because R I\l O  retu r ns a n u m ber ,  you can u se R N O i n  the 

same way t h at you w ou l d  lise a n u m ber .  

These commands I l l u strate h ow you cou ld use R N O :  

P R I N T  R N D ( 1 0 ) + 1 5 

S O U N D R N D ( 2 5 5 ) . R N D ( 2 5 5 )  

C L S R N O ( S )  

F O R  N = 1  T O  R N O ( S )  • • •  N E X T  N 

The sy ntax for R N D  I S  

R N o (n) Returns  random n u m ber between 1 dlld n ( I I n I S  greate r than 1 )  o r  betweel l  
o and 1 ( I t  n equa ls 0) . 

The rest of th iS  chapte r is j ust lor f u n .  If you are in a h u r ry to learn more BASIC words, you 
can ski p to the next chapter .  
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A Random S how 
(An Example of RND) 

H ave the com p uter com pose a son g made up  of random tones Type. 

1 0  T = R N D ( 2 5 5 )  

2 0  S O U N D  T , 1 

3 0  G O T O  1 0  

I1 IJ n  I t .  G reat m US IC ,  e h ?  Press : BREAK . w h e n  you ' ve heard encllJ g h 

DO- I T-YOU R S E L F  PROGRAM 9- 1 

Add some l i nes to make the com puter show a random color ( 1 -8) I lqht before It sounds 
each random tone. 

Rol l i ng the Dice 
(An Example of RND) 
I n  th iS game, the computer  rol ls  two d ice To do th i s , it must come up W ith two random [lUmhers 
Type 

1 0  C L S 

2 0  X = R N D ( 6 )  

3 0  Y = R N D ( 6 )  

4 0  R = X + Y 

5 0  P R I N T X ,  

6 0  P R I N T  Y 
7tJJ P R I N T " Y O U R O L L E D  A "  R 
8 0  I N P U T  " D O  Y O U  W A N T  A N O T H E R  R O L L 7 " ;  A $  

9 0  I F  A $  = " Y E S " T H E N  1 0 

R u n  th e program . 

L i n e  1 0  clears the scree n .  

Llrle 20 picks a random number from 1 to 6 fo r  one die 

Line 30 ricks a random number for the other die.  

L ine tiO adds trle two d ice to get t h e  tota l  ro l l  

L i nes 50-70 pr int trle r0su l ts  of the rol l .  

L i n e  80 l ets you I n put whether you want another rol l .  I f  you answer YES a t  line 90 , the p rog ram 
goes to L ine 1 0  and ru ns agai n .  Othe rWise , th e program ends  
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DO- IT-YOU RS E L F  PROGRAM 9-2 

Because you know how to ro l l  dice, i t  w i l l be easy to wr i te a C raps prog ram . Th ese 
are the rules of the game (in i ts s i m p l est form) : 

1 .  The player ro l l s  two dice .  I f  the f i rst ro l l  i s  a 2 (snake eyes) , a 3 (cock-eyes) , or  
a 1 2  (boxcars) , the p l aye r  loses, and t h e  game is  ove r .  

2 .  I f  t h e  fi rst ro l l  i s  either  a 7 o r 1 1  ( a  nat u ra l ) ,  t h e  player w i ns , a n d  t h e  game ' s  ove r .  

3 .  I f  t h e  f i rst rol l  i s  a n y  other  number ,  t h e  point goes t o  t h e  player.  T h e  p laye r m ust 
keep ro l l i ng u nt i l either " m ak i ng the point" by gett i n g  t h e  same n u m be r aga i n 
to w i n , or ro l l i ng a 7 ,  and losi ng . 

You al ready know mo re than enough to w r i te th is  prog ram . M ake the  com p uter 
pr int i t  in an att ract i ve format on you r screen, and keep the p l aye r I nformed a bout 
what i s  happen i n g .  It m i ght take you a wh i le to f i n i sh , but give i t  your best . Good 
l uc k l  

Learned in Chapter 9 
FUNCTION 

RN D 

5 7 
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I n  t h i s  chapte r ,  you teach the com puter to read . You do th is  us ing th ree new commands ,  
R EAD, DATA , and RESTOR E .  You a lso learn a new fu nct i on :  INT .  

Rea d i n g  Data 
(The DATA and READ Com mands) 

Ao Bb Cc. Cd E.e 1=+ G \.\'n II Jj k k  L I  M rn  N Y!  00 

Type and run th i s  p rog ram 

1 0 D A T A  A P P L E S , O R A N G E S , P E A R S  

2 0 F O R  X = 1 T O  3 

3 0  R E A D  F $  

4 0  N E X T  X 

Noth i ng appears to h a p pen . To see wh at the com puter  I S dOi ng add t h i s  l i ne and r u n  the 
prog ram : 

3 5  P R I N T " F $ = : " F $  

L i ne 30 te l l s  the computer to 

1 .  Look for a DATA l i ne .  

2 .  R E A D  the f i rst i tem i n  the  l ist .  A P P L E S .  

3 .  G i ve A P P LES an F$ l a bel . 

4 .  G o  t o  the next Item . 
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The second t i me the com puter gets to L i ne 30 ,  it is told to do the same 

1 .  Look fo r a DATA l i ne . 

2 R E A D  the f i rst i tem . This  t i me , i t ' s  ORANGES .  

3 .  G i ve ORAN G E S  the F$ label . 

4.  Go to the next  i tem . 

You can i nsert DATA l i nes wherever you want In the p rogram . R u n  each of th ese program s .  
They a l l  work the sam e .  

1 0  D A T A  A P P L E S  1 0  D A T A  A P P L E S , O R A N G E S  

2 0  D A T A  O R A N G E S  2 0  D A T A  P E A R S  

3 0  F O R  X = 1 T O  3 3 0  F O R  X = 1 T O  3 
4 0  R E A D  F $  4 0  R E A D  F $ 

5 0  P R I N T " F $  = . " F $ 5 0  P R I N T " F $  = . " F $  
6 0  N E X T  X 6 0  N E X T  X 

7 0 D A T A  P E A R S  

3 0 F O R  X = 1 T O  3 3 0  F O R  X = 1 T O 3 

4 0  R E A D  F $  4 0  R E A D  F $  

5 0  P R I N T  " F $  = : " F $  5 0  P R I N T  " F $ = : " F $  

6 0  N E X T  X 6 0  N E X  T X 

7 0  D A T A  A P P L E S  7 rtJ  D A T A  A P P L E S , O R A N G E S , 
8 0  D A T A  O R A N G E S  P E A R S 

9 0  D A T A  P E A R S  

The syntax for DATA is 

O A T  A data Items I nserts data i tems I n  the  p rogram . 

The sy ntax for R E A D  i s  

R E A 0 variable Reads the next data I tem i n  t h e  program and stores i t in variable. 

Reading the Same Data-Over and Over 
(The RESTO R E  Com mand) 

Look at t h e  or ig ina l  DATA prog ram : 

1 0  D A T A  A P P L E S , O R A N G E S , P E A R S  

2 rtJ  F O R  X = 1 T O  3 

3 rtJ  R E A D  F $  
4 0  N E X T  X 

What if you want the com puter to read the sam e l i st over and over? Type: 

6 0  G O T O  1 0  

R u n  the  prog ram . The com puter d isp lays ? O D E R R 0 R I N  3 0  (Out of Data E rror i n  L i ne  30).  
The fi rst t ime the com pute r reads the data items , i t  crosses them out .  The n ,  when asked to 

go back to L ine  30 and read the crossed-out data i tems ,  the com puter  d isplays ?OD E R R O R .  

Type th is  l i ne  and  run the program : 

5 0  R E S T O R E  
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N ow,  i t ' s  as if the com p uter never crossed out any d ata item s.  It reads the same data agai n  
a n d  agai n .  

The syntax for R E STORE i s  

R E S T O R E  M oves the com pute r ' s  data poi nter back to the f i rst data i tem . 

A Vocabulary Bu i ld i ng Test 
(The I NT Function) 

This  exam ple program uses DATA , R E A D ,  and R ESTO R E  t o  have the com puter dr i l l  you o n  
words and defi nit i ons .  H ere are the words and defi n it i o ns w e  use:  

1 0  D A T A  T A C I T U R N , H A B I T U A L L Y  U N T A L K A T I V E  
2 0  D A T A  L O Q U A C I O U S , V E R Y  T A L K A T I V E  

3 0  D A T A  V O C I F E R O U S , L O U D  A N D  V E H E M E N T  

4 0 D A T A  T E R S E , C O N C I S E 
5 0  D A T A  E F F U S I V E ,  D E M O N S T R A T I V E  O R  G U S H Y  

To write a program i n  wh ich the com pute r dr i l l s  you on th ese wo rds and defi nit ions ,  you need 
to have i t  select words at ran d o m .  Type : 

6 0  N = R N D ( 1 0 ) 

7 0  F O R  X = 1 T O  N 

8 0  R E A D  A $  

9 0  N E X T  X 

1 0 0 P R I N T  " T H E R A N D O M  W O R D I S : "  A $  

R u n  the prog ram a few t imes.  At th is poi nt ,  the prog ram doesn ' t  work q uite r ight The com puter 
IS  J ust as l i ke l y to stop at a defi n i t ion  as at a word . 

What the com puter rea l l y  needs to do IS pick a random word only  from item s 1 ,  3 ,  5, 7 ,  or 

9, rather  than from al l  the i tem s .  In othe r words, N (the random n u m ber) needs to always 

be an odd num ber.  

Although BAS I C  does not have a f u n ct i on that converts even n u m bers to odd n u m bers ,  It 

does have an I N T  function t h at you can use to make this conversi o n .  

I I\J T  converts a n u m ber to i t s  " whole part " and deletes the decimal  part .  F o r  exam p l e,  I N T(3 . 9) 

equa ls  3 .  The syntax for I N T  I S :  

I N  T (n) Ret u rns the " w h ole part "  of n .  n can be any num ber.  

6 1  
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You can use N to conve rt even nu m be rs to odd n u m bers by typing th is  line : 

6 5  I F  I N T < N / 2 )  = N 1 2 T H E N  N = N - 1 

Th is  is what L i ne 65 does : 

• If N equals an even n u m ber ,  L ine  65 subtracts 1 from N to make N equal to an odd 
n u m be r .  

For exam ple ,  i f  N e q u a l s  1 0 , Li ne 65 makes the fol l owi ng calcu lation .  

I N T( 1 0/2) = 1 0/2 

I N T(5) = 5 
5 = 5 

Because the resu lts are true (5 does equal  5) ,  Line 65 subtracts 1 from N to make 
N eq ua l to 9. 

• If N equal s  an odd number ,  L i ne 65 leaves N unchanged.  

For example,  I f  N equals 9 ,  L ine 65 makes the fo l low ing calcu lat i on .  

I N T(9/2) = 9/2 
I N T(4 . 5) = 4 . 5 

4 = 4 . 5  

Because the results are false ( 4  does not equal 4 . 5) ,  L ine 65 leaves N unchan ged . 

Now,  add th ese l i nes so that the computer w i l l  read each word's d efi n it ion 

1 1 0  R E A D  B $  

1 2 0 P R I N T " T H E D E F I N I T I O N I S  : " B $  

Add these l i nes so that the com puter wi l l  read from the same l i st over and over :  

1 3 0 R E S T O R E 

1 4 0 G O T O  6 0  

List the program. Th is  i s  how i t  looks now 

1 0  D A T A  T A C I T U R N , H A B I T U A L L Y U N T A L K A T I V E 

2 0 D A T A  L O Q U A C I O U S , V E R Y  T A L K A T I V E  

3 0  D A T A  V O C I F E R O U S , L O U D A N D  V E H E M E N T  

4 0  D A T A  T E R S E ,  C O N C I S E  

5 0 D A T A  E F F U S I V E , D E M O N S T R A T I V E  O R  G U S H Y  

6 0  N = R N D ( 1 0 )  

6 5  I F  I N T ( N / 2 )  = N / 2  T H E N  N = N - 1 

7 0  F O R  X = 1 T O  N 

8 0  R E A D  A $  

9 0  N E X T  X 

1 0 0 P R I N T " A  R A N D O M  W O R D  I S  : "  A $  

1 1 0  R E A D  B $  

1 2 0 P R I N T " I T S D E F I N I T I O N  I S  : " B $  

1 3 0 R E S T O R E  

1 4 0 G O T O  6 0  
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DO-I T-YOU RSELF PROGRAM 1 0  1 

Want to com plete th i s  program? Add l i nes to have the com puter 

1 .  P r i nt the defi n i t ion only. 

2 .  Ask y o u  f o r  t h e  word . 

3 .  Com pare the  word with th e correct random word 

4 . Tel l you if yo u r answer i s  co r rect If yo u r  answer IS I ncorrect , pr int  the  correct word 

Learned in Chapter 1 0  
COMMANDS 

DATA 
ReAD 
RESTOR[ 

FUNCTION 

I N T  

63 
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Solving lo ng math problems fast and accu rately i s  a task your computer does with ease.  This 

chapter  shows h ow to use some short cuts when typ i n g  long,  difficult formulas. 

Subroutines 
(The GOS U B  and RETURN Commands) 
A n  easy way to hand l e com pl icated m ath fo rm u l as is by us ing the GOS U B  and R E T U R N  
commands t o  set u p  a subroutine Y o u  al ways u se GOS U B  and nCTU R N  togethe r .  The i r  
syntaxes are.  

GO S U B  line number Goes to the su bro uti ne begi n n i ng at Ime n umber. 

R E T  U R N  Returns from t he su bro uti ne to t h e  com mand i m mediately fol l ow i n g  the 
corresporld ing GOSUG com m and 

Type and run this prog mm 

1 0  P R I N T " E X E C U T IN G  T H E  MA I N  P R O G R A M "  
2 0  GOSU B 5 0 0 

3 0  P R I N T " NO W  B A C K  I N  T H E  MA I N  P R O G RAM" 

4 0  E N  D 

5 0 0  P R I N T " E X E C U T I N G  T H E  SU B R O U T INE " 

5 1 0 R E T U R N 

GOS U B  500 tG l i s  the com puter to g o  to the su brolJl i ne that starts at L ine 500. RETU R N  te l ls  
the com p utr:r to return  to the BAS I C  word t h at im m ed i ate ly fol lows GOSU B .  
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Label ing Subroutines 
(The REM Command) 

This  s u brout i n e  m u lt ip l ies a n y  n u m be r  b y  1 00 :  

1 0  I N P U T  " T Y P E  A N U M B E R " ; N 

2 0  G O S U B  2 0 0 0  

3 0  P R I N T N " T I M E S 1 0 0 I S " R 

4 0  G O T O  1 0  

2 0 0 0  R E M  F O R M U L A  F O R  M U L T I P L Y I N G  A N U M B E R  B Y  1 0 0  

2 0 1 0 R = N * 1 0 0  

2 0 2 0  R E T U R N  

N otice the R E M  command i n  l i ne 2000 . R E M  lets you i n sert a comment i n  a program . Its syntax 
i s :  

R E M  comment Inserts any comment i n  a program l i n e ,  without t h e  com m ent havi ng a n y  
effect on t h e  program . 

You can i n sert R E M  l i nes anywhere you want i n  you r  prog ram . They make no d i fference i n 
the way t h e  prog ram works.  To see for yo u rsel f ,  add th ese l i nes and ru n  t h e  program : 

5 R E M  T H I S  I S  A P E C U L I A R P R O G R A M ,  

1 7  R E M  W I L L  T H I S  L I N E  C H A N G E  T H E  P R O G R A M ?  

4 5  R E M T H E  N E X T  L I N E  K E E P S  T H E  S U B R O U T I N E  S E P A R A T E D  

Using More Than One Subroutine 
(The O N  GOSU B Command) 
The ON G OS U B  command m akes i t  easy for y o u  t o  i nc lude more than o n e  s u brout i ne i n  a 
program . The syntax for ON G OS U B  i s :  

O N  n G O  S U B  line numbers Goes to t h e  s u b rout i ne beg i n n i ng a t  t h e  n t h  l i n e  n u m be r .  

T o  s e e  h o w  ON G OS U B  works,  ty pe t h i s  p rog ram : 

1 0  I N P U T  " T Y P E  1 , 2 ,  O R  3 " ;  N 

2 0  O N  N G O S U B  1 0 0 ,  2 0 0 , 3 0 0  

3 0  G O T O  1 0  

1 0 0 P R I N T " Y O U T Y P E D 1 " 

1 1 0  R E T U R N  

2 0 0  P R I N T  " Y O U  T Y P E D  2 "  

2 1 0 R E T U R N  

3 0 0  P R I N T " Y O U  T Y P E D  3 "  

3 1 0 R E T U R N  

R u n  i t .  

L i n e  20 wo rks the same as th ese th ree commands 

1 8  I F  N = 1 T H E N  G O S U B  1 0 0 

2 0  I F  N = 2 T H E N  G O S U B  2 0 0 

2 2  I F  N = 3 T H E N  G O S U B  3 0 0  
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ON GOS U B  causes the  com puter to l ook at the l i ne n u m ber  fol l owi ng ON (I n th is  case N) .  

• If N IS 1 ,  the com p uter goes to the s u b ro ut ine start i ng  at the f irst l ine num ber 

fol lOWi ng GOS U B .  

• I f  N IS 2 ,  t h e  com puter  g o e s  to t h e  su brout ine start i n g  at  the second l i ne number 

• If N IS  3, the com p uter goes to the s u brout ine  sta rt i n g  at  t h e  th ird l ine number. 

What If N IS 4? Because L ine  20 does n ' t  h ave a fourt h  l i ne n u m ber ,  the computer s imp ly g oes 
to the next l i ne In the progra m .  

H ere I S  a prog ram that uses O N  GOSU B .  

5 F O R P = 1 T 0 6 0 0 : N E X T P 

1 0  C L S :  X = R N O ( 1 0 0 ) : Y = R N O ( 1 0 0 )  

2 0  P R I N T " ( 1 ) A D D I T I O N " 

3 0  P R I N T " ( 2 )  S U B T R A C T I O N "  

4 0  P R I N T  " ( 3 )  M U LT I P L I C A T I O N "  

5 0  P R I N T " ( 4 )  D I V I S I O N "  

6 0  I N P U T  " W H I C H E X E R C I S E ( 1 - 4 ) " ; R  

7 0  C LS 

8 0  O N  R G O S U B  1 0 0 0 , 2 0 0 0 , 3 0 0 0 , 4 0 0 0  

9 0 G O T O  5 

1 0 0 0  P R I N T " W H A T I S " X " + " Y 

1 0 1 0  I N P U T  A 

1 0 2 0  I F  A = X + Y T H E N  P R I N T " C O R R E C T "  E L S E  P R I N T " W R O N G "  

1 0 3 0  R E T U R N  

2 0 0 0  P R I N T " W H A T  I S " X " - , , Y 

2 0 1 0 I N P U T  A 

2 0 2 0  I F  A = X - V  T H E N  P R I N T  " C O R R E C T " E LS E P R I N T  " W R O N G "  

2 0 3 0  R E T U R N  

3 0 0 0  P R I N T " W H A T  I S "  X " * "  Y 

3 0 1 0 I N P U T A 

3 0 2 0  I F  A = X * Y  T H E N  P R I N T " C O R R E C T "  E L S E  P R I N T " W R O N G "  

3 0 3 0  R E T U R N  

4 0 0 0  P R I N T " W H A T  I S " X " I "  Y 

4 0 1 0  I N P U T  A 

4 0 2 0  I F  A = X / Y  T H E N  P R I N T " C O R R E C T "  E L S E  P R I N T  " W R O N G "  

4 0 3 0  R E T U R N  

Going To More Than One  Place 
(The ON GOTO Command) 

The ON GOTO com mand IS si m i lar  to the ON GOSU B com m and that you Just lea r ned about .  
I t s  syntax IS 

O N  n G O T O  Ime numbers cal ls  the s u brout ine  beg i n ni n g  at  the nth l ine  n u m ber 
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I t  works the same way as ON G OSU B ,  except that It performs a GOTO the selected l ine , i nstead 
of a G OSU B .  I n  the fol lowi ng sam ple program , ON GO IO determi nes what t h e  com puter 
prints when you press 1 -3 .  

1 0  A $ = I N K E Y $ : I F  A $ = " " T H E N  1 0  

2 0 I F A $ < " 1 "  0 R A $ > " 3 " T H E  N 1 0  
3 0  B ::: V A L < A $ )  

4 0 0 N B G O T 0 1 0 0 , 2 0 0 , 3 0 0  

5 0  G O T 0 1 0  

1 0 0 P R I N T  " Y O U  P R E S S E D  1 " : G O T O  1 0  

2 0 0  P R I N T " Y O U  P R E S S E D  2 " : G O T O  1 0  

3 0 0  P R I N T  " Y O U  P R E S S E D  3 " : G O T O  1 0  

R U N  the prog ram and see what happens.  

Give the Computer a Litt le Help 
(Parentheses) 
As math formu las get more complex,  you r  com puter needs help understand ing them For  
example,  what i f  you want the com puter to solve th iS  problem:  

D Iv ide the sum of  1 3  + 3 by 8 

You might  want the computer  to arrive at the answer th iS way 

1 3  + 3 / 8 = 1 6/8 = 2 

I nstead , th e com puter arr ives at another answer. T ype th is command l i n e  and see: 

P R 1 N T 1 3 + 3 / 8 CE!iflEBJ 

The computer solves problems usi n g  these ru les :  

RU LES O N  A R I  f H M ETIC 

The com pute r  solves arithmetic problems in n l is  order 

1 ,  Fi rst, I t  solves any exponentiation operations .  

2. Second ,  i t  solves any m ult i p l ication and d ivis ion operations ,  

3 .  Last , It solves addi t ion and su btract ion operat ions,  

4, I f  there ' s  a l ie (that is ,  more than one exponenti ation ,  mu lt ip l icat ion/div is ion,  o r  
addit ion/su btract ion operati on) ,  i t  solves the operat ions from left to ri ght .  

The computer solves the problem above usi ng its ru les :  

• Fi rst , It does the d ivision  (3/8 = .375) 

• The n ,  it does the addit ion ( 1 3 + .375 = 1 3 , 375) 

I f you want the computer to solve the problem different ly ,  you need to use parentheses. Type 
thiS l i ne 

P R I N T ( 1 3  + 3 )  / 8 �_NTER':; 
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Whenever the computer sees an operat ion I n  parentheses, It solves that operat ion before solving 
any others .  

COMPUTER MATH EXERCISE 

What do you t h i n k  the  computer w i l l pr i nt as the answers to each of  these problems? 

P R  I N T  1 0  - ( 5  - 1 )  I 2 _______________ _ 

P R I N T 1 0 - 5 - 1 / 2  

P R I N T  ( 1 0  - 5 - 1 )  I 2 _________________ _ 

P R I N T ( 1 0  - 5 )  - 1 1 2  ______________ _ 

P R I N T  1 0  - ( 5  - 1 1 2 ) _________ _ 

Fi n ished? Type edch of the com mand l i nes to chec k your answers .  

What I f  you want the COITlputer to solve th is problem? 

Div ide 1 0  minus the cJ l fferr:nce of 5 m i n us 1 by 2 

You ' re actual l y  ask l no the com puter t o  do th is '  

( 1 0 - (5 - 1 ) ) / 2  

When the computer :;r:e;8 i1 prohlpm Wltll m o re than one set of parentheses, It so lves trw I nslrir: 

parentheses and thnn moves to the outside parentheses I n other words , It docs th iS .  

5 - 1 - 4 

1 0  - 4 = 6 

6 / 2  � 3 

R U LES ON PARENTH ESES 

• The com pute r solves ope rations  enclosed i n paren th eses f i rst , hefore so l v l rlQ 

drl Y  others . 

• The; corn p lJter solves the I n nermost parentheses fi rst . It then works i ls way Olit 

C O M P UTER MATH EXERC ISE 

I nsert pi1rf,ntheses In tile problem be low so that the computer pri nts 2EJ ;)s the; iJnswer 

PR INT  30 - 9 - 8 - 7 - 6 

An swe r 

P R I N T 3 0 - ( 9 - 8 ) - ( 7 - 6 ) 
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Displaying Large Numbers 
(E Notation) 

Type and r u n  th is  prog ram t o  see h o w  the com p uter d i sp l ays large n u m bers 

1 0  X = 1 

2 0  P R I N T X ;  

3 0  X = X * 1 0 

4 0  G O T O  2 0  

The computer d isp l ays l arge and smal l n um bers using exponential (E) notation. The com puter 

d isplays one bi l l ion  ( 1 , 00 0 , 000, 000) , for exam ple ,  as 1 E + 09, which  means the n u m be r one 

fol l owed by n ine zeros . 

If the com puter displays a n um ber as 5E-06,  you m u st shift t h e  deci mal  point ,  wh ich comes 

afte r the 5, si x places to the left, i nse rt i ng zeroes as necessary Tech n ical ly ,  th is means 5 * 1 0-6 , 
or 5 m i l l ionths ( . 000005) . 

Notice that when you run the above program , the compute r d isp lays an ?OV E R ROR (Overflow 

E r ror) at the end of the program . The com puter can' t  handle n u m bers l arger than 1 E + 38 
or smal l e r  than - 1  E + 38.  

E notat ion i s  s i m ple once you get used to  i t .  You ' l l fi nd i t  an easy way to keep t rack of  very 
large or very small n u m bers without losing the dec ima l pOint .  

COMMANDS 

GOS U B  
G OTO 

ON G OS U B  
ON GOTO 
R ETU R N  

R E M  

Learned i n  Chapter 1 1  

SYMBOLS CONCEPTS 

Order of operations  
E N otat ion 
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BASIC has several functions for worki ng with stnngs. Strings are speC ial constants and variables 
t hat store characters. W ith str i ng fu nct ions ,  you can prog ram the com puter to  u nderstand yes 

and no, or to te l l  you th i ngs I n  who le  sentences I 

Cou nti ng Characters 
(The LEN Function) 

Type ann r u n  th is  prog ram 

1 0  P R I N T  " T Y P E  A S E N T E N C E "  

2 0  I N P U T  S $  

3 0 P R I N T " Y O U R  S E N T E N C E H A S " L E N ( S $ )  " C H A R A C T E R S "  

4 0  I N P U T  " W A N T  T O  T R Y  A N O T H E R " ; A $  

5 0  I F  A $  = " Y E S " T H E N  1 0  

I m p ressed? T h i s  program uses a funct ion ca l l ed L E N . The syntax of LEN I S  

L E N  (stnng) Ret u rns the le ngth of string 

I n th is prog ram , LF N (S$) com putes the l ength of st r ing S$ (your  sen te nce) The COITlputer 

cou nts each cha rClcter  I n  t h e  sentence , i ncludi ng spaces and pu nctuat ion  marks 

Combin ing Words 
(The Concatenation Operator ( + )) 
E rase the program and run th iS  one ,  wh ich com poses a poem (of  sorts) . 

1 0  A $ = " A R O S E "  

2 0  B $  = " " 

3 0  C $ = " I S A R O S E "  

4 0 0 $ = B $ + C $ 

5 0  E $  = " A N D S O  F O R T H  A N D  S O  O N "  

6 0  F $ = A $  + 0 $  + D $  + B $  + E $  

7 0  P R I N T  F $  

7 1  
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You m i g ht encounter two p ro b lems when combin ing st r i n(Js .  !\drl the fo l lowi ng l i ne , a nd r u n  
the prog ram . I t  s l lows both p rob l em s 

8 0  G $  = F $  + F $  + F $  + F $  + F $  + F $  + F $  

When the  com p uter gets to L ine  80.  I t  p r i nts the fi rst problem w ith this l i n e : ?OS E R R O R  I N  
8 0  (Ou t of St r l n o Space) 

On start u p .  the  com p uter reserves on ,y 200 characters of s pace 101 wor ki ng with str i ngs .  l i ne 

80 asks It to work with 343 characters To reserve room tor thiS many characters and m o re 
(as many as 500) . you can use the C LEAR command I ts syntax I S  

C L E A  R n C l ea r s n characters of stri n g  space. 

Add th i S  l ine to the starl of the  program , and run I t .  

5 C L E A R  5 0 0  

N ow when the com puter gets to l i ne 80, I t  h as enouQh st r l nq space . but pr i nts the seco nd 
pro blem with th iS l i ne ?LS !:: RROR IN 80 (Stnng Too Long) 

A st r ing car l  \'onta i n  no more than 249 characters .  Whe n yo u  want to  store more than 249 
ch aracters .  you n eed to div ide the characters i n to smili ler  o r o lJ PS and sto re each g ro u p  i n 
I ts own st r i ng 

Twisting Words 
(The LEFT$ and RIGHT$ Functions) 

N ow that you can com bine stri ngs ,  try to take a str i n g  apart uSing two new fu ncl ions LE FT$ 

and R IG HT$ .  The i r  syntaxes are 

L E F T  $ (slring . n) Returns the fl lst n characters of slnng. 
R I G  H T $ (strmg. n) Ret u rn s the l ast n characters of stong 

Type and r u n  th i s  p rog ram 

1 0  I N P U T  " T Y P E  A W O R D " ;  W $  

2 0  P R I N T  " T H E  F I R S T  L E T T E R  I S  : " L E F T $  ( W $ , " 

3 0  P R I N T  " T H E  L A S T  2 L E T T E R S  A R E : " R I G H T $  ( W $ , 2 ) 

4 0  G O T 0 1 0 

Here s how thl':  r rog ram works 

I n line 1 0  you I n put stn n g W$ Assume the stll ng I S  M !\C H I N F  

COM P U T E R  M F M ORY 

W$ = M AC H I N !:: 

I n  l i nes 20 and 30 ,  the com puter com putes the fi rst left l etter and the l ast two r ight letters 
in the stl l ng 

M A C  H I N E 

L E F T $  ( W $ , n  R I G H T $  ( W $ , 2 ) 

R u n  the  p rogram a few more t imes to see how It works 
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N ow,  add  th i s  l i ne to  the proqram 

5 C L E A R  5 0 0  

The com puter wi l l  now set aSide p lenty of space for work ing wi th str ings R u n  the program 
agai n .  ThiS t ime I n p ut a sentence rather than a word . 

PROGRAM M I N G  E X E R C I S E  

How wou ld  you chanqe L ines  20 and 30 so the  com puter wi l l  g i ve you the fw;t five 
letters a nd the last SIX letters of yo u r  st r i ng? 

20 

30 

Answers 

2 0  P R I N T  " T H E  F I R S T  F I V E  L E T T E R S  A R E : "  L E F T $  ( 101 $ , 5 ) 
3 0  P R I N T  " T H E  L A S T  S I X  L E T T E R S  A R E  : " R I G H T $  ( 101 $ , 6 )  

Isolating Words 
(The M I D$ Function) 

Another  f l lndion I h at l ets you I so l ate  certa in  words I S  M I D$ I t:; syrllax I�; 

M I D$(stnng , n l , n?)  Retu r ns a s u bstr i n g  of stnng hng l n n l nl..J Wlil l st r i n g ' s  n l th 
character  ilrld cont i n u i n g  for n2 characters .  

E rase your  proqram and type th i s  one 

1 0  C L E A R  5 0 0 

2 0  I N P U T  " T Y P E  A S E N T E N C E " ; S $  
3 0  P R I N T  " T Y P E  A N U M B E R  F R O M  1 T O " L E N ( S $ )  

4 0 I N P U T  X 

5 0  P R I N T  " T H E  M I D S T R I N G  W I L L  B E G I N W I T H C H A R A C T E R "  X 

6 0  P R I N T  " T Y P E  A N U M B E R  F R O M  1 T O " L E N  ( S $ )  - X + 1 

7 0  I N P U T  Y 

8 0  P R I N T " T H E  M I D S T R I N G W I L L B E "  Y " C H A R A C T E R S  L O N G "  

9 0 P R I N T  " T H I S  M I D S T R I N G  I S  : "  M I D $ ( S $ , X ,  Y )  

1 0 0  G O T O  2 rJ;  

Run  t il l S  p rOCJ rilm a few t imes to see If YOIJ Cim ciC(j l lcr; how M I O$ wor ks .  

Here ',;  how HI(:  program works 
• I n  L i n e  20 .  aSSume you I n put  H[Rr I S  1\ S I R I N G  

YOU R COMPUTeR S M F M O RY 

S$ � H e R r  IS ;\ STR I N G  

• I n l ine  3 0 ,  t he  c o m p uter computes the length  of S$,  wnlch I S  1 6  cn a racte rs I t  th8'� 
asks  you to choose a n u m he r  f rom 1 to 1 6 . Assume you choose 6 
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• I n L i n e  60,  the com p uter asks you to choose another n u m ber from 1 to 1 1  ( 1 6-6 + 1 ) .  
Ass u m e  you choose 4 .  

YO U R  COM P U T E R ' S  M E M ORY 

X 6 
Y = 4 

• I n  Line 90, the com puter gives you a " mid-stri ng"  of S$ that starts at the 6th character 
and IS fou r characters long :  

1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  

H E R E  I S  A S  T R N G 

- 4 -

M I O $ ( S $ , 6 , 4 ) 

As another exam p l e  of M I D$ ,  r u n  th is  program 

1 0  I N P U T  " T Y P E  A S E N T E N C E " ; S $ 

2 0  I N P U T  " T Y P E  A W O R D  I N  T H E  S E N T E N C E " ;  W $  

3 0  L = L E N ( W $ )  

4 0 F O R  X = 1 T O  L E N  ( S $ )  

5 0  I F  M I D $ ( S $ , X ,  L )  = W $ T H E N  9 0  

6 0  N E X T  X 

7 0  P R I N T  " Y O U R  W O R D I S N ' T  I N  T H E  S E N T E N C E "  

8 0  E N D  

9 0  P R I N T W $  " - - B E G I N S  A T  C H A R A C T E R  N O . "  X 

H e re ' s  h ow th e program works 

• I n  L ine 20,  you I n put a word as W$. Assume you i n put the word I S .  

• I n  Line 3 0 ,  the computer cou nts W$ 's  lengt h :  two characters .  

YO U R  C O M P U T E R ' S  M E M ORY 

S$ = H E R E  I S  A STR I N G  
W $  = I S  

L = 2 

• I n  L i nes 40-90 (the FOR/N EXT loop) , the  com puter counts each character in S$,  

starti ng with C haracter 1 and ending with Character L E N (S$) , which i s  1 6 . 

Each t ime the computer counts a new character ,  i t looks at a new m id-st r i ng .  Each 

mid-str i ng starts at character X and is  L (2) ch a racte rs l o n g .  

F o r  example ,  w h e n  X eq ual s 1 ,  t h e  com puter looks at  th is  mid-stri n g :  

H E R  E 
� 2'" 

I S A S T R I N G 

M I O $ ( S $ , 1 , 2 )  
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The fo u rt h  t ime th rough the loop when X e q u a l s  4, the com p uter looks at th is  m i d-str ing 

4 
H E R  E I S A 

-2-
M I O $ ( S $ , 4 , 2 ) 

S T R I N G 

When X equa l s 6 ,  the computer fi nds I S ,  the mid-str ing for which It is search i n g .  

DO l T-YO U R S E L F  PROGRAM 1 2- 1  

Start with a one- l i ne  pro[.Jram :  

1 11'  A $  = " C H ANG E A S E NT E N C E - "  

Add a l i ne that i n serts th is  to the  stArt of A$ 

I T ' S  E A S Y  TO 

Add another l ine that pri nts the new sentence : 

I T ' S  E ASY TO C HA N G E  A S E N T E N C E  

This is  our  program 

1 0  A $  = " C HA N G E  A S EN T E N C E . " 

2 0  B $ = " I T ' S EAS Y TO " 

3 0  C $ = B $ + " " + A $ 

4 0  P R I N T C $  
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DO- I T YOLJ R S E L F  PROG R A M  1 2·2 
Add to the  above prog ram to make I t .  
1 .  F ind the start of th is  m i d-strlrl9 

A S E N TE N C E  

2 .  Delete t h e  above m i d-st ring  t o  form t h i s  new st r ing 

IT 'S  EASY TO C H A N G E  

3 .  Add these words t o  the e n d  o f  HI( ;  f)(;W str i n g '  
A N YTH I N G  Y O U  WA N T  

4 P r i nt the newly formed str i ng 

IT 'S EASY TO C H A N G E  A N Y T H I N G  Y O U  WA N T  

Hint: T o  form t h e  str ing I T ' S  r:ASY T O  C H A NG E ,  y o u  need to g e t  the left port ion 
of the str i ng IT'S EASY TO C H A N G E  A S E N TE N C E , 

Answer 

1 0  A $  = " C H A N G E A S E N T E N C E . "  

2 0  B $ = " I T ' S E A S Y T O " 

3 0  C $ = B $ + " " + A $ 

4 0 P R I N T C $  

5 0  Y = L E N  ( " A S E N T E N C E " )  

6 0  F O R X = 1 T O L E N ( C $ )  

7 0 I F  M I D $ ( C $ , X , Y l = " A  S E N T E N C E "  T H E N 9 0  

8 0 N E X T  X 

8 5  E N  D 

9 0  D $ = L E F T $ ( C $ , X - n  

1 0 0 E $  = 0 $  + " A N Y T H  I N G  Y O U  W A N T "  

1 1 0 P R I N T E $  

DO I T  YOLJ RS F I  F C H A L L E N G E R  P R O G R A M  

Write a program that  
• Asks you to I nput a sentence.  

• Asks you to I n put ( 1 )  a ph rase With i n  the sentence to delete and (2) a ph rase 

to re p l ace I t .  

• P r i nts the  chanQed sentence,  

T h i S  might  take a w h i l e ,  but you h ave everyt h i n g  you need to write I t .  O u r  answe r ' s  

i n  the back 

FUNCTIONS 

L E N  
LE FTS 

R I G HT$ 

M I O$ 

Learned in  Chapter 1 2  
COMMAND 

C LEAR 

SYMBOL 
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As you know by now, each t ime you turn off the computer , your program d isappears.  To make 
a permanent copy of a program , you need a cassette recorder or a disk d rive. 

I f  you plan to use a cassette recorder,  read this chapter. I t  shows how to use C LOAD,  CSAV E , 

and S K I P F  to save your BASI C  programs onto cassette tape 

Saving BASIC Programs on Tape 
(The CSA VE Command) 
T o  save your BAS IC programs on tape , use the CSAVE command.  Its syntax is :  

C S A V  E " filename" Saves a BASIC p rog ram n amed filename on cassette tape. 

The steps are: 

1 .  Conncct the cassette recorder to your color computer. The i ntroductio n  manual that comes 
with your color com p uter shows how to do thiS 

2 .  Type a BASIC program i nto the com pute r ' s  memory. 

3 .  I n sert a blank cassette tape i nto the recorder .  

4 .  P ress the recorder 's PLAY and RECO R D  buttons at the same time u nt i l  they lock. 

5 .  Choose a name for you r  BAS IC program , wh ich  we ' l l  refer to as a filename. You can 
use any filename with 8 or fewer l etters. Exam ples of filenames are: 

NAM E GAM ES LETTERS 

6. U se CSAVE to save the program on tape 

For exam ple ,  to save a program named LETTE RS. type 
C S A V E " L  E T T E R S "  (ENTER j 

As soon as you press CfN:ttBJ, the cassette recorder ' s  motor starts. When the motor 
stops, BASIC d isp lays the OK prom pt o n  the screen. The program i s  sti l l  i n  the com puter 's  

memory, but it is  also saved on cassette tape . 

I t ' s  a good idea to m ake more than one copy of a prog ram , preferably on separate cassettes,  
i n  case one is lost or  inadvertently erased . 

7 7  
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Load ing BASIC Programs from Tape 
(The CLOAD Command) 
To load your BAS IC  prog rams from tape, use the CLOAO com mand.  I ts  syntax i s  

C L O A D  " filename" Loads a BASIC prog ram named filename from cassette tape. 

The steps are: 

1.  Be s u re the  tape i s fu l ly  rewound an d the co nnections are a l l i n  place. 

2 .  P ress t h e  P LAY button on t h e  recorder unt i l  i t  locks.  

3 [ rase any eXist ing programs by typi ng :  

N E W LEN1EID 
4 .  U se the C LOA D command t o  load the prog ram from tape. 

For exam ple ,  to load the prog ram n amed LE r T c RS from tape, type 

C L O A  D " L  E T T  E R S "  ( ENT_E£lJ 

As soon as you p ress (E-NTER J ,  the  tape recorde r ' s  motor starts BASI C  then beg i n s  
searching for y o u r  prog ram . Whi le  i t  I S  search ing ,  BASIC d ispl ays the; l etter S on t h e  u pper 
l eft of your screen .  

When BASIC f inds your program . i t  displays t h e  l etter F and t h e  filename o f  the program 
at the top of your  screen and beg i n s  load ing your  prog ram . When i t  has fi n i shed load i ng 
y o u r  prog ram , BASIC displays the O K  p rom pt 

If you are certain your tape has on ly one program saved on it , you can type C LOAD without 
a f i lename.  The com puter loads the f i rst prog ram I t encou nters. 

I f  you try to l oad a program from a b lan k tape , the r:o l o r com puter searches u nt i l the tape 

ends without g iv i ng any Ind ication  that the tape i s  blank. P ress R ESET to stop the loading 
process. 

Saving Many Programs on Tape 
(The SKIPF Command) 
When you save more than one prog ram on the same tape,  you need to  use the S K I P F  

comman d .  SKI PF l ets you position  the tape a t  the e n d  o f  you r l ast p rog ram s o  that you can 

be sure that yo u do not save your next prog ram on top of you r  last prog ram . Its syntax IS 

S K I  P F filename Skips th rough the tape unt i l  i t  fi nds the end of filename. 

The steps are 

1 .  Rew i nd t h e  tape t o  the beginn i ng .  
2 .  P ress the PLAY button unt i l  i t  l ocks. 

3 .  E nter the SKIPF command t o  find the end o f  the last program you have saved o n  t h e  tape. 

For exam ple,  if the last prog ram you saved o n  the tape i s  " LETTERS" , type:  

S K I P F  " L E T T E R S "  ( ENT E R ) 
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The com puter noti f ies you when it f i nds  the program cal l ed LETTERS,  When It reaches 
the end of LETTERS, the recorder 's  m otor stops and your screen displays the OK prompt. 

4 ,  Press the RECORD and P LAY buttons , and use CSAVE t o  save your next p rogram , 

If you can ' t  remember the name of your  last program , use an im probable fi lename such as 

S K I P F  " X "  CEN T E R l 

Hi nts and Tips 

Here are some t iPS for making good record ings : 

• When you ' re not uSing the computer to SAVE or LOAD programs , don ' t  l eave the 

recorder' s  RECORD or P LAY buttons down,  Press STOP,  

• You can avoid many problem s With tapes by using new, h igh-qual ity computer tapes 

• If you want to reuse a prerecorded tape , first erase the contents with a bu lk  tape 
eraser to be s u re you e rase everyth i ng , E ven though the recordi ng process erases 
the olrl record i n g ,  j ust enougll I nformat ion can be left to confuse the new recordi n g .  

• If you want to SClve a taped program permanent ly ,  break off the Erase P rotect tab 

on the cassette. (See you r tape recorder man ual . )  Without the tab, YOll can ' t press 

the RECORD button on your recorder. This keeps you from aCCidentAl ly  eraslnq that 

tape 

Learned in Chapter 1 3 
COMMANDS 

CSAVE 
C LOAD 

S K I P F  
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U p  to now, you changed programs by retypi ng them . Th is  chapter shows how to change 
programs the easy way,  using the E D IT,  D E LETE , and R E N U M  commands, 

Edit ing Lines 
(The EDIT Command) 

To get i nto the edit mode, use the E DIT com mand . The sy ntax of E D I T  i s :  

E D  I T line number E nters the ed i t  rnode so you can edi t  line number. 

I n  t h e  edit rnode, you can use any of the spr:clal edit keys l i sted i n  Tab l e  1 4 . 1 . 

Table 1 4 . 1  Edit Keys 

(n is a n u m ber. If you omit  n, BASIC uses 1 . ) 
Key 
OJ 
nCQJcharacters 

m 
n::ID 

CBJ 
( X )  
nCs�character 
:K 

nK. character 
n SPACE BAR ] 
nEJ 
C �tH I F T  1 m  

Action 
Lists the l i ne and moves to the sta rt .  

Changes the  next n characters to new characters. 

I n serts characters. 
Deletes n characters. 
" H acks" the rest of the l i ne and puts you in th e Insert mode . 

Lets you extend the l i ne 
Searches for the nth occ u r rence of character, 
Ki l ls  rest of l i ne.  
Kil ls (del etes) u p  to the nth occurrence of character. 
Moves n spaces forward . 
Moves n spaces backward . 
Return to l i ne  m ode . 
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M ake a m istake typ i ng a program . Type 

5 0  D A B A  E F F F U S I V E ,  G I M P Y  M U S H Y  

E nter th e edit m o d e .  Type: 

E D I T  S 0 CEID:EHJ 

You see 

S 0  D A B A  E F F F U S I V E ,  G I M P Y  M U S H Y  

S 0  

Start by pressi ng  CLJ ,  t h e  List key. The (�I key d i spl ays t h e  ent i re l i ne and puts you back at 

the start . 

Moving the Cursor 
(The Space Bar, G, and W Keys) 
P ress Space Bar a few t imes.  Th is key m oves you to t h e  r ig h t .  To m ove to t h e  left,  press 

r-J .  N ote that w h i l e  In the edit  mode,  R merely backspaces; it does n ' t  delete ch a racte rs . 

M ove to the start of L i ne 50 and type � space bar .  Th is  moves you 5 spaces to the  r i g ht

a l l  at once.  Do th e same with A .  Type a n u m ber ,  such as W ,  and r;.:J and m ove that many 

spaces to the  left.  

M ove to the start of Li ne 50.  To move to t h e  f i rst E, p ress em (for " search " ) . Th en type E 

(the character for which you want to search ) .  The re are two ways to move to th e secon d  E :  
• Type llil E to search for  the fi rst E after  t h e  cu rrent cu rsor posit i o n .  

• M ove back to th e start , and type 2 (:§J E 

Cha nging Characters 
(The em Key) 

M ake yo u r  f i rst change to L i n e  50 .  C h an ge DABA to DATA 

1 .  Move to the " wron g "  ch aracter ,  th e B i n  DABA 
2 .  Press CCJ for change. 

3 .  Type the new ch aracter ,  i n  th is  case , T .  

4. To be su re the change is made,  press CD and you see:  

S 0  D A T A  E F F F U S I V E , G I M P Y  M U S H Y  

Now make t h e  next change Cha nge G I M PY to G U S H Y .  Th is  t ime yo u ' l l  ch ange 3 characters 
at a t ime :  

1 .  M ove to t h e  f i rst wrong character ,  the I i n  G I M PY .  

2 .  Type 3 cg:: for  ch ange th ree characters .  

3.  Type the th ree new characters ,  U S  H .  L ine 50 i s  now 

S 0  D A T A  E F F F U S I V E , G U S H Y  M U S H Y  
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I f  th i s were al l you needed to do to L i ne 50, you could p ress ( ENTER) and get out of the edit 
mode. As you can see, thou g h ,  you have m o re wqrk.  

Deleting Characters 
(The em Key) 

You need to de lete a character ,  one of the F ' s  In E F F F U S I V E :  

1 . M ove to the excess character ,  the t h i rd F i n  E FF F U S I V E . 

2 .  P ress C QJ  f o r  de lete .  

3.  I t ' s  done .  To confi rm th is ,  press CD agai n :  

5 0  D A T A  E F F U S I V E , G U S H Y  M U S H Y  

You can de lete mo re than one character at a t i m e .  For exam p l e ,  i f you type 4 COJ, you delete 

four characters at once 

Insert ing Characters 
(The CD Key) 

You now need to i nsert some characters: GUSHY needs to be D E M ON STRATIVE OR G U S H Y  

1 .  M ove to where you want to i nse rt c h aracte rs ,  the space before the G I n  G U S H Y .  

2 .  P ress W for insert mode. 

3 .  Type your  i n sert ,  D E M O N S T R A T I V E  O R  

At th i S  pOi nt .  you ' re st i l l i n t h e  i nse rt m o d e .  For  exam ple ,  i f  you press S pace Bar ,  you i nse rt 
a blank space ; if you p ress CJ.] , you i n sert an L. Therefore ,  you need to : 

1 .  P ress ( SH I F T ICD to g et out of t h e  i n sert mode.  

2 .  Now,  you c a n  press W to l i st the  l i ne  

5 0  D A T A  E F F U S I V E , D E M O N S T R A T I V E  O R  G U S H Y  M U S H Y  

Hacking Characters 
(The Oil Key) 

With hack you alter a l i ne by hacki ng  the end of I t a nd i nsert i n g  new characters .  Try hack ing  
at  l i n e  50 

1 .  M ove to the fi rst character you want hac ked off, the  M I n  M U S H Y .  

2 .  P ress (� for  hack .  Th iS  de letes the rest of the l i n e  and puts you in the i n sert mode .  

3 .  Type your I n sert ,  i n  th is case , C R U S T Y .  

4 .  P ress cS::f{u'-nCLl to get out of the  I nsert mode.  

5 .  l ist the  l i ne n o w  ( b y  p resSi ng  CLJ) , and y o u  see: 

5 0  D A T A  E F F U S I V E ,  D E M O N S T R A T I V E  O R  G U S H Y  C R U S T Y  
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Kil l ing Characters 
The CKl Key 

Kil l  IS almost the opposite of hack I t  " ki l l s"  everyth ing up to the nth occurrenrc of a cllaracter 
Suppose that you want to ki l l tile fi rst half of li ne 50, everyth ing up to the com ma. 

1 .  Move to the  start of l ine 50 and p ress these keys: Y(ij 

2 .  List l I no  50 now, and you see 

S 0  , D E M O N S T R A T I V E  O R  G U S H Y  C R U S T Y  

Extending Characters 
(The 00 Key) 

Perhaps you want to oxtend L i ne 50: 

1 ,  Press (XI for extend fhe cu rsor moves to the end of  the  l i ne and you enter t h e  I rsert 
mode,  

2,  Type your insert A N D  M U S H Y 

3 ,  Press 'J3:t:!JEL:T to get out of the I nsert mode, 

5 0  , D E M O N S T R A T I V E O R  G U S H Y  C R U S T Y  A N D  M U S H Y  

Delet ing Lines 
(The DEL Command) 
So far, you deleted l i nes the sim ple way, l i ke th is :  

5 0  ( ENTER; 

This wo rks f ine for one or two l i nes,  but wllat if you want to delete 50 or 60 l i nes? 

To delete more than one l i ne,  you can usc the D E L  command,  The syntax for DEL is 

D E L  line numbers Deletes the l i nes specif ied by the line numbers, 

For example,  to delete l ines 30 50, type 

D E L  3 0 - 5 0 ,-ENJER 
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Renumbering L ines 
(The RENUM Com mand) 

The R E N U M  com mand lets you change a program ' s  l i ne num bers. T o  see how R E N U M  works , 
type th is  smal l  prog ram : 

1 0  P R I N T  " T H I S  I S  T H E  F I R S T  L I N E "  

2 0  P R I N T " T H I S  I S  T H E  S E C O N D  L I N E "  

3 0  P R I N T " H E R E ' S  A N O T H E R  L I N E "  

4 0  G O T O  1 0  

N ow,  ren u m be r  i t .  Type: 

R E N U M 1 00 ( ENTER )  

l ist t h e  prog ram , a n d  you s e e  the n e w  l i ne n u m bers beg i n n i n g  with 1 00 .  l i ne 1 00 i s  what 
we cal l the newline: 

1 00 P R I N T  " T H I S  I S  T H E  F I R S T  L I N E "  

1 1 0 P R I N T  " T H I S  I S  T H E  S E C O N D  L I N E "  

1 20 P R I N T  " H E R E ' S  A N O T H E R  L I N E "  

1 3 0 G O T 0 1 0 0 

N otice that even the G OTO l i ne n u m ber refe rence is ren u m be red . 

Re n u m be r  the prog ram agai n with a newl i n e  of 200 . Type:  

R E N U M 2 0 0 , 1 2 0 ( EN�Rl 

H ere, t h e  newline is 200, but t h e  ren u m beri ng starts with L i ne 1 20 .  L i n e  1 20 is what we cal l  
the startline.  

1 00 P R I N T " T H I S  I S  T H E  F I R S T  L I N E "  

1 1 0 P R I N T " T H I S  I S  T H E  S E C O N D  L I N E " 

2 00 P R I N T " H E R E ' S  A N O T H E R  L I N E "  

2 1 0  G O T O  1 00 

Ren u m ber t h e  program o ne m ore t ime,  g i vi n g  i t  an Increment of 50 between each l i n e :  

R E N U M 300 , , 5 0  If.NTEBJ 

Here the newl ine  is 300.  S i nce you om itted the start l ine ,  BASIC renumbers the ent i re prog ram . 

The i ncrement between the l i nes is 50:  

300 P R I N T  " T H I S  I S  T H E  F I R S T L I N E "  

3 50 P R I N T  " T H I S  I S  T H E  S E C O N D L I N E "  

4 0 0  P R I N T  " H E R E ' S  A N O T H E R  L I N E "  

4 5 0  G O T O  3 0 0  

H e re i s  the syntax of the R E N U M  comman d :  

R E N U M  newline, startiine, increment Ren u m bers a p rog ram . 
newline The fi rst new ren u m bered l i n e .  I f  you omit newline, BAS I C  uses 1 0  
startline Where t h e  renu m beri ng starts .  If you omit  startiine, BAS I C  renum bers 

the ent ire prog ram . 

Increment The I ncrement between each ren u m bered l i n e .  I f  you o m i t  increment, 

BASIC uses 1 0 . 
Note: R E N U M  does not rearrange the order of l i nes .  
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Try some oth e r variati ons of th is com m and . Type:  

R E N U M  , , 2 0 

This  renum bers your ent i re progra m .  The newl i n e  i s 1 0 , and the i ncrement is 20 

1 0  P R I N T " T H I S  IS T H E F I R S T  L I N E "  

3 0  P R I N T " T H I S  I S  T H E  S E C O N D  L I N E "  

5 0  P R I N T  " H E R E ' S  A N O T H E R  L I N E "  

7 0  G O T O  1 0 

Type R E N U M 4 0 , 3 0 ,  (ENTER I .  H e r e ,  t h e  newl i n e  i s  4 0 ,  t h e  start l i n e  i s  30;  a n d  the  I ncrem ent 

i s  1 0 : 

1 0  P R I N T  " T H I S  I S  T H E F I R S T  L I N E "  

4 0  P R I N T " T H I S  I S  T H E S E C O N D  L I N E "  
5 0  P R I N T " H E R E ' S  A N O T H E R  L I N E "  

6 0  G O T O  1 0  

Type R E N U M 5 , 4 0 CE:r{r-ERJ , and yo u get a ? FC E rror.  Th is is because the  result  wou l d  m ove 
L i n e  40 ahead of L i n e  1 0 . 

Lea rned i l1 Chapter 1 4  
COM MANDS 

E D I T  
D E L  

R E N U M  



1 5  I A PO P QUIZ  

We have j ust about reached the end of the f i rst part of th is book, so i t ' s  t ime for a " pop qu iz . " 

I n  th is chapter, you ' l l  learn how to use the I N KEY$ and VAL functions to set up tests fo r you rse lf . 

Watch ing the Keyboard 
(The I N KEY$ Fu nction) 

B y  us i ng a word named I N KEY$,  you can get the com puter t o  constant ly watch , t ime ,  or  test 
what you ' re typi n g .  Its syntax i s :  

I N K  E Y $ Retu rns the key cu r rent ly bei ng pressed o r ,  i f no key i s  be i n g  p ressed , 
returns noth i ng  (" " ) . 

Type and run this prog ram : 

1 0  A $  = I N K E Y $  

2 0  I F  A $  < > " "  G O T O  5 0  

3 0  P R I N T  " Y O U  P R E S S E D  N O T H I N G "  

4 0 G O T O  1 0  
5 0  P R I N T  l i T H E  K E Y  Y O U  P R E S S E D  I S - - - I I A $  

I N KEY$ checks to see i f  you ' re pressi ng a key. I t  does th is I n  a spl i t  second .  At least the f i rst 

20 t imes i t  checks, you ' ve p ressed noth ing ( " " ) . 

L ine 1 0 labels the key you press as A$. Then the com puter m akes a dec is ion : 

• If A$ eq ua ls  noth i n g  ( " " ) , i t p r i nts YOU P R ESSE D N OTH I N G  and goes back to Line 1 0 
to check the keyboard agai n .  

• If A$ equals som eth i n g  (anyth i ng but " " ) , the comp uter goes to L i ne 50 and pri nts the 
key .  (The <> notat ion means " not eq ual  to . ") 

Add th is l i ne and run  the prog ram :  

6 0  G O T O  1 0 

N o  matter how fast you are,  the  com puter i s  faster I E rase L ine 30 to see what keys you ' re 
pressi ng .  
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Beat the Computer 
(An Exam ple of I N KEY$) 

Type th is  prog ram : 

1 0  X = R N D ( 4 )  

2 0  Y = R N D ( 4 ) 
3 0  P R I N T " W H A T  I S " X " + " Y 

4 0  T = 0 

5 0  A $  = I N K E Y $  

6 0  T = T + 1 
7 0  S O U N D  1 2 8 , 1  

8 0  I F  T = 1 5  T H E N 2 0 0  

9 0 I F  A $  = " "  T H E N  5 0  

1 0 0 G O T O  1 0  

2 0 0  C L S 7 

2 1 0 S O U N D 1 8 0 , 3 0  

2 2 0 P R  I N T  " T O O  L A T E "  

Here 's  how the prog ram works :  
• Li nes 1 0 ,  20 ,  and 30 tel l t h e  com puter to p r i nt two random n u m bers and ask you for 

their  s u m .  
• L i ne 40 sets T to O. T is a t i m e r . 

• l ine 50 g i ves you yo u r  fi rst ch ance to answer the q uest i o n .  

• l ine 60 adds one to T, the t imer .  T now equals 1 .  The next t i me t h e  com puter gets to 

l i ne 60 it agai n adds one to the t imer to make T equal 2 .  Each t ime the com puter runs 

l ine 60 i t  adds one to T.  
• L ine 70 beeps . 

• Li ne 80 tel l s  the com puter you have 1 5  chances to answer.  Once T eq ua l s 1 5 , t i m e ' s  
u p .  T h e  com p uter i ns u lts y o u  w i th lines 2 0 0 ,  2 1 0 ,  and 220.  

• Line 90 says if you have n ' t  answered yet, the  com puter n eeds to go back and g ive you 

another chance. 

• The computer gets to l ine  1 00 on ly if you do answer .  L ine 1 00 se nds it back for another 
problem . 

How can you get the com puter to give you th ree t imes as m uch ti me to answer each q uestion? 

Answer:  

By changing th is  l i n e :  

8 0  I F  T = 4 5  T H E N  2 0 0  
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Checking Your Answers 
(The VAL Function) 
How can you get the com puter t o  check t o  see I f  your answer I S  correct? Would  th is  work? 

1 0 0 I F A $ = X + Y T H E N 1 3 0 

1 1 0  P R I N T " W R O N G " ,  X " + " Y " = "  X + Y 

1 2 0 G O T O  1 0  

1 3 0 P R I N T " C O R R E C T "  

1 4 0 G O T O  1 0  

I f  you run th is prog ram (and answer on t ime), you get th iS  error messaQe:  

? T M  E R R O R  I N  1 0 0 

That 's  because you can ' t  make a stri ng (A$) eq ual to a n u m be r  (X t Y) Somehow, you must 
ch ange A$ to a number .  

BAS I C  has a function  for  this cal led VAL I t s  syntax IS  

V A L (string) Returns the n u meric val ue of string. 

Change L ine 1 00 by typmg 

1 0 0 I F  V A L ( A $ )  = X + Y T H E N  1 3 0 

VA L(A$) converts A$ I nto Its numeric val ue .  If A$ equals t rl e  strlng ' 5 " . VA L(A$) equals the 
num ber 5 .  I f  VAL(A$) eq uals the str ing ' C . '  VAL(A$) equals the number 0 ('C" has no numeric 
val u e . )  

To m a k e  the prog ram more chal leng ing ,  chang e  these l i nes. 

1 0  X = R N D ( 4 9 ) + 4  

2 0 Y = R N D ( 4 9 ) + 4  

9 0  B $ = B $ + A $ 

1 0 0 I F  V A L < B $ )  = X + Y T H E N  1 3 0 
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Then add these l i nes: 

4 5  B $  = " " 

9 5  I F  L E N ( B $ )  < >  2 T H E N  5 0  

A Com puter Typing Test 
(An Example of I N KEY$) 

H ere' s  a program that t imes how fast you type: 

1 0  C L S 

2 0  I N P U T  " P R E S S  < E N T E R > W H E N  R E A D Y  T O  T Y P E  T H I S  

P H R A S E " ; E $  

3 0 P R I N T  " N O W I S  T H E T I M E F O R A L L  G O O D  M E N "  
4 0 T = 1 

5 0  A $ = I N K E Y $  

6 0  I F  A $  = " "  T H E N  1 0 0 

7 0  P R I N T  H ;  

8 0 B $ = B $ + A $ 

9 0  I F  L E N ( B $ )  = 3 2  T H E N  1 2 0 

1 0 0 T = T + 1  

1 1 0  G O T O  5 0  

1 2 0 S = T 1 7 4 

1 3 0 M = S / 6 0  

1 4 0 R = 8 / M  

1 5 0 P R I N T 

1 6 0 P R I N T  " Y O U  T Y P E D  A T - - " R " - - W D S / M I N "  

Li ne  40 sets T, the t imer ,  to 1 .  

L i ne 50 g ives you your fi rst chance to type a key (A$) . I f  you ' re not fast enoug h ,  L i ne  60 sends 
the prog ram to L ine 1 00 and adds one to the t imer .  

L ine 70 pri nts the key you typed . 
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L ine 80 forms a str ing named B$.  Each t ime you type a key (A$) , the program adds th is to 
B$ .  For example ,  i f  the fi rst key you type i s " N , "  the n :  

A $  = " N "  
and 
B$ = B$ + A$ 
B$ = , , " + " N "  
B $  = " N "  

I f  the next key you type i s  " 0 , "  then : 

A$ = " 0 "  

and 
B$ = B$ + A $  

B$ = " N "  + " 0 " 
B$ = " N O "  

I f  the t h i rd key you type i s  " W , " the n :  

A$ = " W "  
a n d  
B$ = " N O "  + " W "  
B$ = " N OW "  

W h e n  t h e  length o f  B$ is  32 (the l ength o f  N OW I S  TH E TI M E  FOR A L L  G O O D  M E N ) ,  the 
program assumes you fi n ished typing the ph rase and goes to Line 1 20 to com pute you r  words 
per m i n ute .  

Lines 1 20 ,  1 30 ,  and 1 40 com pute your typing speed . They div ide T by 74 (to get the seconds) 
and S by 60 (to get the m i n utes) . They then div ide the e i g ht words by M to get the words 
per m inute .  

Learned in Chapter 1 5  
BASI C  WORDS 

I N KEY$ 
VAL 

9 1  





PART 21 HAVI NG FU N 

H ave you reached your fi l l  of BASIC basics? I n  th is  part of the book, you take a break and 
learn to : 

• Compose a son g .  

• Draw a pictu re .  
• P lay a game with the joysticks.  
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I n  th is chapter ,  you use the P LAY command to play some of your favorite tunes. 

The syntax for PL/\ Y IS 

P l A Y  stnnQ Plays string StTlng can consist of any of the  fol lowi ng options 

note (a l etter from "A" to "G" or  a n u m ber  from 1 to P) 

or:tave (0 fol lowed by a n u m ber  from 1 to 5) . I f  you om i t octa ve, tho com p uter 
uses Octave 2 

nOle-length (L fo l l owed by a numeral from 1 to 255).  If you ornil  note length , 
the  com pute r uses the c u r rent l ength . 

tempo (T followed by a n u m ber from 1 to 255) .  I f  you omit  tempo. the com p uter 
lJS(;S r 2  

volumn ( V  fol lowed b y  a number  from 1 t o  3 1 ) . I f  you om i t volume, the r:omputer 

uses Vi 5 

pause lnngth (P fol lowed by a n um be r from 1 to 255) 

suhstrlngs. P recede substr ings  With an X and fol l ow them With a semico lon 
Exam p l e XA$;  

95 



1 6  / Music 

96 

Notes 
(The NOTE Option) 
You can specify Cl musical note i n  two ways, The f i rst IS to enter the note ' s  letter :  A. B, C ,  
0 ,  E ,  F ,  or G .  To  I ncllcate a sharp ,  u se the p l us  ( + )  or pound (#) si g n  To i nd icate a flat , use 
the minus ( - )  slq n  

I'l " I IJ I \ \ q lV!  • h it ! ' " 

For exam ple,  A represents A natural , A# is A sharp,  and A - is A flat . Type the fol lowi ng  
com mands to h e a r  what w e  mean : 

P L A Y  . .  A "  CBIT_EJfl 
P L A Y  " A ;  A # "  CENTER] 
P L A Y " A  - ; A ; A # ; A ; A - " (ENTER] 

The seconrl way to specify a m u sical note IS to use il n lJ m ber i n  t h e  range 1 - 1 2 , preceded 
by the l etter N (You car) omit the N, i f  you wish , )  

2 4 7 9 11 

OJ I , !J J , D 
3 5 6 8 10 12 



1 6  / Music 

For exam p l e ,  to hear the f u l l  1 2 ,to ne scale ,  r u n  the fo l low i n g  Scale prog ram . 

5 C L S 
1 0  F O R N = 1 t o 1 2 

1 5 P R I N T " N OT E # " ; N 

20 P L A Y  S T R $ ( N )  

30 N E X T  N 
Note: STR$ converts numbers to str i ngs (If you are real ly CUriOUS. peek ahead to Chapte r 37 . )  

Add a delay I n  t h e  proq ram so you can comparo the n u m bers to the notes as the scale goes 
up from 1 to 1 2  (C to R) .  

2 5  F O R  I = 1 T O  50 0 :  N E X T  I 
P LAY docs rlot recoq nlzc the notat ion B it  or C . S ubstitute C for  B# and B fo r C -

DO IT YOURScLF PROGRAM 1 6, 1  

Modi fy the SCClle program so It gO()S down I n stead of u p .  

Whole Notes , Half Notes , Quarter Notes . . .  
(The NOTE LENGTH Option) 

Because t h e  Scal e proQ ram docs not speci fy note length , the com puter automatica l ly  uses 
quarter notes, the i n i t i8 1  r:lJrrcnt value 
You can specify a d i fferent note lengHl W ith L followcd hy a n u m ber in the range 1 to 255 .  
The number  1 ,  for  i nstance, rJenotes a who le note , 2 a hal f  note , 4 a quarter note ,  8 an eighth 
note, 1 6  a sixteenth nato ,  and so on 

Lnumber Note Length 
L 1  Whole note 
L2 H alf note 
L3 LJotted \j u arter note 
L4 Q uarter notr: 
L8 [ I g hth  note 
L 1 6  1 1 1  fi note 
L32 1 /3? note 
L64 1 /61\ note 

L 2 5 5  1 /255 note 

Vary the note lengths to prod uc:r: a drum rol l  fYf'lr:' 

P L A Y  " L 2 ; A i  L 4 i A ; A ; L 2 ; A i A " ' ENTER 

Note 

0 
cJ 
•• 
• 
J' 
" 

) 

Notice that you needn ' t  repeat the L option for each note PI AY uses the cu rre nt note val ue 

u nt i l  you e nter anothe r L cmnrnimd to tel l It othc:rwise.  

J u st for fUll,  try plaYi ng th ree 1 /255 notes 

P L A Y  " L 2 5 5 ; A ;  A + ; A - "  'f'Ni':'ER-

That s staccato I 
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Dotted Notes 
(NOTE LENGTH 'S " . "  Notation) 

A dotted note tel l s  you t o  i nc rease the length o f  t h e  note b y  one half I ts normal val ue .  For 
example ,  a dotted quarter note is equa l  to a 3/8 note . 

You can play a  dotted note by adding a per iod ( . ) or a se r ies of per iods ( . . .  ) to the note length 
(L) .  Each per iod increases the note length by 1 /2 i ts normal val ue .  For exam ple:  

P L A Y " L  4 . ; A "  ( ENTER J 

Th is  p lays a 3/8 note ( 1 /4 + 1 /8 = 3/8) . 

Try th i s  

P L A Y  " L  4 • i A ;  L 8 ;  C ; L 4 • ; e ; L 8 i C i E i C ; E ; C ; L 4 ; A "  ( E NTE-RJ 

Octaves 
(The OCTAVE Option) 

T o  change octaves, use the letter 0 fo l lowed b y  a number i n  the range 1 t o  5 .  I f  you don ' !  
specify the  octave, t he  computer automatical l y  uses Octave 2 ,  which i nc ludes m idd le  C .  

For exam ple ,  try to p lay a s imp le  C scale :  

P L A Y  " c  0 E F G A B A G F E D  C B A " ( ENTER ) 

What happened? G i s the h ighest note in Octave 2, so when the computer  reaches A, it starts 
over at the beg inn i ng of the octave. To get i nto Octave 3, try th is :  

P L A Y  " C  c o e  F G ;  0 3 ; A B A 0 2 ; F E O C B A "  ( E NTER )  
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Volume 
(The VOLU ME Option) 

To adjust the vol ume,  use V followed by a n um ber I n  the  range 0 to 3 1 . If you don 't spec ify 
V , the com p uter uses V 1 5. 

For exam p le , r u n  th is  p rog ram : 

5 C L S  

1 0  P L A Y  " V S ; A ;  V 1 0 ; A ;  V 1 S ; A ;  V 2 0 ; A ; V 2 S ; A j  V 3 0 j A " 

2 0  GOTO 1 0  

Press ( BREJ\K) when you ' ve h eard enoug h . 

Rests 
(The PAUSE Option) 

To put a palJSe between notes , use P fo l lowed by a n u m ber in the range 1 to 255.  Pause 
lengths correspond to note lengths with one important rJitfcrcnce . You can ' t  use dots (periods) 
with P. To com pensate, just type a series of pauses. For example, to get a 3/8 pause, type P4P8. 

Change l ine 1 0  in the last p rogram to read 

1 0  P L A Y  " V S ; A ;  P 2 ; V 1 0 ; A ;  P 2 i V 1 5 : A ;  P 2 ; V 2 0 ; A :  P 2 : 

V 2 S : A ;  P 2 : V 3 0 ; A :  p 2 "  

Tem po 
(The TEMPO Option) 

You can Increase or decrease t h e  tempo with T and a n l J m ber i n  the ran ge 1 to 255. I f  you 
don' t  spec i fy a tem po , your com puter autom at ical ly usc�; T2 . 

Our prog ram now looks th is :  

5 C L S 
1 0  P L A Y  " V 5 ; A ; P 2 ;  V 1 0 : A : P 2 :  V 1 5 : A : P 2 :  V 2 0 : A ; P 2 ;  

V 2 5 : A i P 2 :  V 3 0 ; A ; P 2 "  

2 0  G O T 0 1 0  

Slow down the tem po by chang ing L ine 1 0  to:  

1 0  P L A Y  " T 1 ; V 5 ; A : P 2 ;  V 1 0 : A : P 2 :  V 1 S : A : P 2 :  V 2 0 : A ; P 2 ;  

V 2 S ; A ; P 2 :  V 3 0 ; A ; P 2 "  

Now. speed I t  u p  by changing T1  to T1 5 .  Th at s  more l i ke I t I 
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Su bstrings 
(The SUBSTRI NG (X) OPTION) 

P LAY has a su bstr ing option that lets you execute a su bstr ing and then retu rn  t o  the ong i na l 
str i ng and com p l ete it 

The execute fu nction takes the fo l lowing form : 

XA$; 

Vari ab le  A$ contai ns a str ing of normal p l ay opt ions . X te l ls  the com puter to PLAY the stn ng 
of options stored in A$. 

Rearrange the demonstrat ion prog ram so i t  executes a su bstri n g :  

5 C L S 

1 0  A $  = " A ; A # ; A - "  

2 0  B $  = " 0 5 ; X A $ ; "  

3 0  C $ = 1 I 0 1 i X A $ i X B $ i "  

4 0  P L A Y  C $  

R u n  the p rog ram and fo l low its executio n .  

Note: Whenever y o u  u s e  the s u bstr ing fu nctio n ,  a sem ico l on ( ; )  m ust fo l low the 

dol lar s ig n ($) . I n  th is  exam ple,  you can de l ete al l  the othe r sem icolons .  

One Fu rther Note . . .  

( + , - , < , »  
N o ,  we ' re not goi ng to spr i n g  a new note,  l i ke H or J ,  o n  you. We s imply  have one fi nal  way 
you can use some of P LAY ' s  options . 

With 0 (octave) ,  V (vol ume) , T (tem po) , and L (note length ) ,  you can u se one of the fol lowi ng 
suffixes i n stead of adding a n ume ra l : 

Suffix 

+ 

> 
< 

Purpose 

Adds 1 to the cur rent val ue . 
Su btracts 1 from the cu rrent val ue .  
M u lt ip l ies the cu rrent va lue by 2 .  

Divides the cu rrent val ue by 2 .  

U se the sam p le  program to l e a r n  about these featu res. 

5 C L S 

1 0  P L A Y " T 2 " 

2 0 P L A Y  " A i A # ; A - 1 I 

3 0 G O T O  2 0  

N otice that Line 1 0  sets the tempo. R u n  the prog ram once to get an ear for it N othing changed ; 
i t ' s  the same as a lways . Now,  i n sert T i n  Line 20.  

2 0  P L A Y  " T + i A i A # ; A - 1  

R u n  the p rog ram . The plus s ign automatical l y  i ncreases T by 1 each t ime L ine  20 plays. 
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Now red uce the tem po, us i ng a m inus  s ig n  ( - )  

5 C L S 

1 0  P L A Y " T 2 5 5 "  

2 0  P L A Y " T - ; A ; A # ; A - "  

3 0 G O T O  2 0  

I s n ' t  m u lt ip l icat ion faster than addi t ion? I n  l i ne 1 0 . reset the tempo to 2 .  Change T I n  L ine 
20 to T> , and let I t  r un .  

1 0  P L A Y  " T 2 "  

2 0  P L A Y  " T > ; A j A # j A - "  

You started out w i th T2 , r ig ht? The com puter m u lt i p l ied that val lJc  by 2 to  4 , 4 x 2 to 8 ,  8 
x 2 to 1 6 , ancJ so on u nt i l  it reached 255.  

You can slow the tempo qu ick ly by using " < "  to d i v i de the cu rrent tem po by 2.  

1 0  P L A Y  " T 2 5 5 "  

2 0  P L A Y " T < j  A i A # i A - 1 I 

Remember,  you can do the same th i ng with L. V .  and 0 to cllange the note length . thE': vOl ume.  

and trle octave 

Rol l Over,  Beethoven 
(An Example of the PLAY Command) 

After al l  th is  h ard work,  you deserve a sere nade Type the fo l l ow ing p rogram and sec I f  you 
can name th is tu ne . 

1 0 1 
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5 C L S 
1 0 0 A $  = " T 5 ; C ; E ; F ; L 1 ; G ; P 4 ; L 4 ; C ; E ; F ; L 1 ; G " 

1 0 5 B $  = " P 4 ; L 4 ; C ; E ; F ; L 2 ; G ; E ; C ; E ; L 1 ; 0 " 

1 1 0  C $  = " P 8 ; L 4 ; E ; E ; 0 ; L 2 . ; C ; L 4 ; C ; L 2 ; E " 

1 1 5  0 $  = " L 4 ; G ; G ; G ; L 1 ; F ; L 4 ; E ; F " 

1 2 0 E $  = " L 2 j G ; E ; L 4 ; C ; L 8 ; 0 ; 0 + ; O j E j G ; L 4 ; A j L 1 ; 0 3 j C " 

1 2 5 X $  = " X A $ ; X B $ j X C $ ; X O $ j X E $ ; " 

1 3 0 P L A Y  X $  

Do you recognize the song? Dress i t  u p  by adding these l ines :  

1 0  P R I N T  @ 9 6 , S T R I N G $  ( 3 2 , " * " )  

2 0 P R I N T @ 1 6 7 ,  " W H E N  T H E S A I N T S "  

3 0  P R I N T @ 2 3 2 ,  " G O  M A R C H I N G I N "  
3 5  P R I N T  @ 2 8 8 , S T R I N G $  < 3 2 , " * " )  

4 0  F O R  X = 1 T O  5 0 0 : N E X T  X 
4 5 C L S 

5 0  P R I N T @ 1 2 8 ,  " Q H  W H E N  T H E  S A I N T S "  

5 5  P R I N T  @ 1 6 9 ,  " O H  W H E N  T H E  S A I N T S "  

6 0  P R I N T  @ 1 9 2 ,  " O H  W H E N  T H E S A I N T S  G O  M A R C H I N  I N " 

6 5 P R I N T  @ 2 2 4 , " Y E S  I W A N T  T O  B E  I N  T H A T  N U M B E R "  

7 0  P R I N T  @ 2 5 6 , " W H E N  T H E  S A I N T S  G O  M A R C H I N  I N " 

R u n  the  p rog ram now and si ng  along w ith the co lor  computer .  What? You l i ked i t so m uch 
you want to hear it agai n .  Okay , add these l i nes :  

1 5 0 C L S  

1 6 0 P R I N T @ 1 3 0 ,  " P L A Y  I T  A G A I N ,  C O C O "  

1 6 5 F O R  X = A T O  5 0 0 : N E X T  X 

1 7 0 C L S 

1 7 5 P R I N T @ 2 3 3 , " I ' D  B E  G L A D  T O "  
1 8 0 F O R 1 = 1 T O  5 0 0 : N E X T  I 

1 8 5 G O T O  5 

DO lT-YO U RSELF PROGRAM 1 6-2 

Our rendit ion of "Saints" sounds f ine, but i t i s n ' t  true N ew Orleans sty le . J azz i t up 
to suit your own m u sical tastes. Try changing octaves or adding a few sharps or flats. 

DO-IT-YO U RSELF PROGRAM 1 6-3 

Try some m u sical arrangements of your own . We ' ve i ncl uded several i n  the Sam ple 
P rog ram s at the back of the book .  

Lea rned in  Chapter 1 6  
BASIC WORDS 

PLAY 
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This chapter has you d raw a pictu re on the low-resolut ion text screen .  You start by sett i ng  
a t iny dot on the screen.  You t h e n  set more dots, and f inal l y ,  you combine these dots i nto 
a picture . 

Before you start, be aware that this chapter describes the most primitive way of d rawing pictures 
on the screen .  Parts 3 and 4 of th is  book dea l with the color com pute r ' s  soph i sticated g raphics 
capabi l it ies.  

Sett ing A Dot 
(The SET Command) 

T o  set a dot on the screen , you use t h e  S E T  com m and . The syntax for SET i s  

S E T  (x,y,c) Sets a dot on the l ow- resol ution text screen a t  Co l um n x ,  Row y ,  us ing 
Colo r c. x i s  a n u m be r i n  the range 0-63 , y is a number i n  the range 0-3 1 , and c 

is a number in the range 0-8.  

You can use SET on l y  on the low-resol ut ion text sc reen .  So, m ove to the l ow-reso l ut ion text 
screen by typing 

W I D  T H 3 2 ( ENT ERJ 

Then , type and run th is  prog ram 

1 0  C L S 0  
2 0  S E T < 0 , 0 , 3 ) 

3 0  G O T O  3 0 

See the blue dot at the  top left corner? To put the dot on the bottom r ight  corner ,  change 

line 20,  and run  the program : 

2 0  S E T ( 6 3 , 3 1 , 3 ) 

Want to cente r the dot? Use th is  for L ine 20:  

2 0  S E T < 3 1 , 1 4 , 3 )  

SET tel ls  the com puter to set a dot on you r 32 x 1 6  low- resol ut ion text screen . 

BAS IC makes i t easy to control  the  scree n .  SET only  needs th ree n u m bers to work  i ts  mag ic .  
Lets see h ow i t  a l l works 
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The f i rst two numbers specify the col u m n  and row positio n ,  using the fo l low i ng SET/R ESET grid :  

The l ast n u m be r  speci f ies t h e  color .  uS ing the pa l ette as shown i n t h i s  tab le :  

Table 1 7- 1  
T h e  SET Command 's U s e  o f  t h e  Palette 

Color # Palette Slot Stand ard Color 

0 8 B lack  
1 0 G reen 
2 1 Yel low 
3 2 B l u e 
4 3 Red 
5 4 B uff 
6 5 Cyan 
7 6 M agenta 
8 7 Orange 

SET u ses the palette i n  the  same way as C LS .  For  exam p l e .  S E T(3 1 , 1 4 , 8) and C LS8 both 
produce the same col o r .  wh ich , i f  you are us ing the standard co lors ,  i s  orange.  
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Look at the gr i d that we showed earl ier  in th is  ch apter . Notice that the darker l i nes g roup  
t he  dots i nto " blocks. " Each block contai ns fou r  dots. F o r  i nstance, t he  b lock i n  t he  m idd le  
o f  t h e  g r i d  contai ns these fou r  dots : 

H orizontal 

Posit ion 32 

Pos it ion 33 

Pos it ion 32 

Posit ion 33 

Each dot with i n  a b lock must either be the same col o r  or black.  

C h ange l ine 30 to th i s :  

3 0  S E T < 3 0 , 1 4 , 4 ) 

Vertical 
14 
1 4  

1 5  
1 5  

R u n  the prog ram . What hap pened? L ine 30 asked t h e  com puter to set two different co lored 

dots (red and b lue) with i n  the same block. Because the com puter cou l d n ' t  set them in different 
colors , i t set them both the second colo r , red . 

Type and run  th is prog ram : 

3 0  S E T ( 3 4 , 1 4 , 4 ) 

Because t h e  dot i n  Posit ion 34 , 1 4  is in a di fferent bloc k ,  the com puter can set the two dots 

in d ifferent colors .  

The Computer 's  Face 
(An Exam ple of SET) 

I n  th iS  exam ple ,  we use S E T  to d raw a p ictu re of the compute r ' s  face . Fi rst , be s u re yo u r  

com puter I S  set u p  t o  prod uce t h e  standard colors.  

• If you have an R G B  monitor ,  type PALETTE RG B CE-N TERJ 
• If you have a C M P  monitor and used t h e  PA L ETTE command to alter the pa l ette , type 

PALETTE C M P  CENTER ) 

Now,  ty pe these l i nes to create the  top and bottom of the head 

5 C L S  0 

1 0  F O R H = 1 5  T O  4 8  

2 0  S E T ( H , S , S )  

3 0  S E T < H , 2 0 , 5 ) 

4 0  N E X T  H 
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R u n  the prog ram . You see buff l i nes,  rather than white.  

Lines 1 0  and 40 set u p  a FOR/I\l EXT loop for H,  maki ng the horizo ntal posit ions 1 5  t h rough 

4 8  for  the top and bottom l i nes.  li ne 20 sets the top l i ne . Li ne  30 sets the bottom l i n e .  

T o  set t he  l e ft  and r ight sides of the h ead , t y p e  these l ines: 

5 0  F O R V = 5 T 0 2 0 
6 0  S E T < 1 5 , V , S )  

7 0  S E T < 4 8 , V , S )  

8 0 N E X T  V 

To m a ke an orange n ose , type : 

9 0  S E T ( 3 2 , 1 3 , 8 ) 

To make a red mouth , type 

1 0 0 FOR H = 2 8 T 0 3 6 
1 1 0  S E T ( H , 1 6 , 4 ) 

1 2 0 N E X T H 

To make b lue eyes, type 

1 3 0 S E T ( 2 5 , 1 0 , 3 )  

1 4 0 S E T ( 3 8 , 1 0 , 3 )  

1 5 0 G O T 0 1 5 0 

R u n  the program . 
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A Bl inking Computer 
(The RESET Command) 
By us ing another com mand cal led RESET,  you can make the  com puter b l ink .  The syntax 
of RESET i s  

R E S E T x,y Resets a d o t  on t h e  low- resolut ion text screen a t  Co l u m n x, R o w  y x 

is a n u m be r i n  the range 0-63 Y I S  a n u m ber i n  the range 0-3 1 

Type 

1 5 0 R ES ET ( 3 8 , 1 0 ) 

R u n  the p rog ram . You now see the same face, except the r ig ht eye IS m i ssi ng .  R ES ET erases 
the dot I n Posi t i on 38, 1 0  That ' s the rig ht eye. 

To make the  eye b l i n k ,  set and reset the eye by add i ng th is l i ne :  

1 6 0 G O T 0 1 4 0 

Reading the Dots 
(The POINT Function) 

N ow that you have l earned how t o  Si=T and RESET poi nts,  let ' s  learn how to read them , too . 
The PO I N T  fu nction lets you read each graphic character on the screen ,  and tel l  whethe r 

it i s  SET, RESET,  or If th ere is a text character in that positi o n .  The syntax for POI N T  i s :  

P O IN T  ( x , y ) 
Restores i nformat ion on pOi nt x , y  from t h e  low-resol ut ion text screen . 

- 1 Po i rl t is part of a text ch aracter. 
o POi nt IS  RESET.  
Code Poi nt is SET (Code I S  color  code) . 

I el ' s use POI NT i n  a program. F i rst , we' ll c lear the scree n ,  then d raw a h o r izonta l l i n e  on 
it  Thp.n we'l l  use P O I N T  to read each pos it i on on the screen and reverse th em Type in  

1 0 C L S  0 
2 0 F O R  Z = 0 T O  6 3  

3 0  S ET ( Z , 1 6 , 2 ) 

4 0  N E X T  Z 
1 0 0 F O R  X = 0 T O  6 3  
1 1 0 F O R Y = 0 T 0 3 1 
1 2 0 A = P O IN T ( X, Y ) 

1 3 0 I F  A = - 1  T H E N 2 0 0  

1 4 0 I F  A = 0 T H EN S E T  ( X , Y , 2 ) : G O T O  2 0 0  

1 5 0 I F  A = 2 T H EN R E S E T  ( X ,  V )  
2 0 0  N E X T Y , X  
2 1 0 F O R  T = 1 T O  5 0 0  
2 2 0 N EX T  T 
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R u n  the program and watch POI N T  at wor k .  

Learned in Chapter 1 7  

1 08 
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1 8  I THE TALKI NG COM PUTER 
TEACH ER 

Who says the com puter can ' t  tal k? I t ' s  vo ice,  thoug h , wi l l  sound s i m i lar  to your  own .  You can 
m ake t h e  com p uter tal k by usi ng yo u r  own tape recorded voice. Your p rograms wil l  be a 
lot m o re i nterest i n g  and fun when they tal k back to you . Let ' s  get started . 

U n pl u g  the th ree pronged cable co nnect i ng your  tape reco rder to the com pute r . P l u g a 
m icrophone i nto the tape recorder if it does n ' t  have one bui l t  I n .  Put a blan k tape i nto t h e  

tape recorder .  P ress t h e  P LAY and R EC O R D  b uttons on the recorder and start tal k i n g .  Say 

whatever you want Press the STOP button on the record e r ,  and R E W I N D  t h e  tape. Type 
in  th is prog ram : 

5 C L 5 

1 0  I N P U T  " P R E S S  < E N T E R >  T O  H E A R T H E  R E C O R D I N G " ; A $  

2 0  M O T O R  O N  

3 0  A U D I O  O N 

U n plug the m ic roph o ne f rom the tape recorder .  Plug the th ree- pron ged cab l e from the 
co m pute r i nto the tape recorder.  P ress the P LAY butto n  o n  the  tape recorder .  Tu rn  u p t h e  
vol ume on you r d i sp lay or  ampl i f ier .  R U N  the  prog ram . You w i l l  h e a r  your own vo ice . 

M O T O R O N Turns on t h e  tape reco rder 

A U D I O  O N  Connects the tape recorder sou nd t o  the display speaker o r  ampl ifie r .  

There is a way t o  prog ram the tape recorder t o  turn off , b u t  f o r  now press the com pute r RESET 
button .  The R E S ET button i s  on the back r ight  s ide of the com puter ,  when yo u are faci ng 
it L I ST you r  prog ram . RESET d i d  not erase i t .  Add these program l i nes:  

3 5  C L S  
4 0  A $  = I N K E Y $  

5 0  P R I N T @ 2 2 5 . " P R E S S  < X >  T O  T U R N  O F F  R E C O R D E R "  

6 0  I F  A $  < >  " X "  T H E N 4 0  

7 0  A U D I O  O F F  

8 0  M O T O R  O F F  
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1 1 0 

P repare yo ur  tape for play i n g  and R U N  the prog ram . 

Line 40 tel l s  the computer to read the keyboard without paus i ng l i ke I I\I PUT.  

Li n e  60 l ooks at what l ine  40 reads,  and decides whether or not you pressed the  X key . I f  
you did not press t he  X key , the com pl Jter goes back to l i ne 40 and l ooks agai n .  I f  you did 
p ress the X key , the com puter goes o n  to l ine 7 0 .  

Line 70 tu rns of f  the tape recorder sound 

Line 80 tu rns the tape recorde r off.  

N ow that  you u nderstand how i t  wo rks , you are ready to record the com puter teacher .  H ere 
i s  the scri pt : 

" H i ,  I ' m  your tal k ing com puter teacher .  The f i rst lesson is math . I w i l l  g ive you a series 
of addit ion problems P ress the 'W' key . . .  " 

(Pause for a few seconds) 

"You wi l l  hear that eve ry t ime that you g ive me an i ncorrect answe r Press the ' R '  key . . .  " 

(Pause for a few seconds) 

" I  wil l  make that sou nd every t ime you answer correct ly .  You wi l l  not hear my voice agai n 
u nt i l you give me th ree co rrect answers. Good luck.  P ress the ' G '  key to beg i n . " 

(Pause for a few seconds) 

" H el lo aga i n I hope that you enjoyed you r  lesso n .  Press the ' E '  key to turn off the tape 

recorder . ' , 
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Fi n i shed? The next th ing to do is to d raw the tal k ing teacher .  He re i s  our g r i d of wh at It wi l l  
l o o k  l i ke 

Draw the mOlJth fi rst .  E rase memory and type.  

5 C L S 0 

2 0 0  F O R  H = 2 6  T O  3 5  

2 1 0 F O R V = 1 6 T 0 2 1 

2 2 0 S E T ( H , V , 4 ) 

2 3 0 N E X T  V , H  

That ' s  a closed mouth To make I t  ta lk ,  type : 

5 0 0  R E S E T < 3 0 , 1 8 ) : R E S E T ( 3 0 , 1 9 ) 
5 1 0 GO T O  2 0 0  

H U N  the program . N ow draw th e face .  Type 
1 0 0 F O R  H = 1 6 T O  4 7  

1 1 0  F O R  V = 4 T O  2 3  

1 2 0 S E T ( H , V , 5 )  

1 3 0 N E X T  V , H  

Draw the bocJy. Type : 

1 4 0 F O R  H = 0 TO 6 0  S T E P  4 
1 5 0 F O R V = 2 4 T 0 3 1 

1 6 0 S E T < H , V , 2 ) : S E T ( H + l , V , 2 ) 

1 7 0 S E T < H + 2 , V , 7 ) : S E T ( H + 3 , V , n  

1 8 0  N E X T  V , H  

Draw the eyes. Type 
3 0 0  F O R V = 1 0 T 0 1 1 
3 1 0 S E T < 2 4 , V , 3 ) : S E T ( 2 5 , V , 3 )  
3 2 0  S E T ( 3 6 , V , 3 ) : S E T < 3 7 , V , 3 )  
3 3 0  N E X T  V 
3 4 0  P R I N T @ 0 , " T H E  T A L K I N G  C O M P U T E R  T E A C H E R "  

R U N  the program M ake the eyes bl ink .  Type : 

5 0 5  I F  R N O ( 4 )  = 4 T H E N S E T < 2 4 , 1 0 , 5 ) : S E T < 3 7 , 1 0 , 5 ) 

1 1 1  
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R U N  the prog ram . That is what the till k ing teacher looks l i ke N ow, teach the teacher  to tal k. 
Type 

4 0 0  M O T O R  O N  

4 1 0 A U D I O O N  

4 2 0  A $ ::: I N K E Y $  

4 3 0 I F  A $  = " G "  T H E N  M O T O R  O F F : E N D  

4 4 '/J  I F  A $  = " 101 "  T H E N  M O T O R  O F F ; G O S U B  2 0 0 0  

4 5 0  I F  A $  = " R "  T H E N  M O T O R  O F F : G O S U B 3 '/J 0 0  

2 0 0 0  F O R  T ::: 1 7 6 T O 8 6  S T E P  - 1 0 

2 0 1 0 S O U N D  T , 1  

2 0 2 0  N E X T  T 
2 0 3 0  R E T U R N  

3 0 0 0  F O R  T ::: 8 6  T O  1 7 6 S T E P  1 0  

3 0 1 0 S O U N D  T , 1  

3 0 2 0  N E X T  T 
3 0 3 0  R E T U R N  

Rewind the tape i n  you r  tape recorder. Connect the three-pronged cable from the tare recorder 
to the com puter.  P ress the P LAY button on the tape recorder .  R U N  the program Do what 
the tal k ing teacher  tel ls  you to do. 

Is everyth ing working so far? When you p ress the W key . you shou ld hear ascending tones 
Pressing the R key makes descending tones. I f  you press the G key, tile p rogram ends N ow, 

prog ram the computer to g ive you arithmetiC problems.  Type· 

4 3 0  I F  A $ "  " G "  T H E N M O T O R  O F F : G O S U B  1 0 0 0  

:" 6 0  I F  A $ = " E "  T H E N  M O T O R  O F F : E N D  

1 0 0 0  X = R N O ( 1 0 0 ) : Y  = R N D ( 1 0 0 )  
1 0 1 0  P R I N T @ 0 , " W H A T I S " X " + , , Y 

NuliCfJ Iloe 1 0 1 5. It sets the PRINT POSltlOO 
lor whilt you type In llOe 1 020. 

1 0 1 5  P R I N T @ 2 0 .  

1 0 2 0  I N P U T  A 

1 0 3 0  I F  A = X + Y T H E N  G O S U B  3 0 0ill : C  = C + 1 

1 0 4 0  I F  A < >  X + Y T H E N  G O S U B  2 0 0 0 : P R I N T @ 0 . " W R O N G -

T H E  A N S W E R  I S " X + y 
1 0 5 0  I F  C = 3 T H E N  R E T U R N 

1 0 6 0  F O R  P = 1 T O  5 0 0 : N E X T P 

1 0 7 0  G O T O  1 0 0 0  
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Rewind the tape and press P LAY , then R U N  the program . Watch ,  l i sten ,  and learn with the 
tal k ing computer teacher .  

Learned in  Chapter 1 8  
COM M ANDS 

A U D I O  
M OTO R 

1 1 3 





1 9  I JOYST I C KS 

I f  you have joysti cks ,  connect them now by pl ugg i n g  them i nto the back of you r  com pute r .  
They f i t  i n  on ly  the correct slots ,  so  don ' t  worry about p l ugg i ng them i nto the wrong p l aces . 

This  chapter shows how to use joysti cks i n  a BAS IC program . If you do not have joyst icks ,  
sk ip  th is chapte r .  

The Float ing Switches 
(The JOVSTK Fu nct ion) 

You use the JOYSTK fu nct ion  to fi nd the posi t ion of the Joysti cks '  floating switches. The syntax 

of JOYSTK is 

J O Y S T K (n ) Retu rns  the posi t ion  of n,  a f loat i n g  sw i tc h o n  one of the joyst icks . 
n is a n u m ber from 0 to 3 '  

n = 0 R i g ht joyst ick ' s  h o r izonta l coord i nate.  
n = 1 Right  Joyst i ck ' s vert ica l  coordinate .  

n = 2 Left Joyst i c k ' s  h O r izo n ta l coordi nate .  

n = 3 Left joystick ' s  ve rtical coord i n ate .  

To see how JOYSTK works ,  run th iS s h o rt prog ram 

1 0  W I D T H  3 2  

2 0  P R I N T @ 0 ,  J O Y S T K ( 0 ) ; 

3 0  P R I N T @ 5 ,  J O Y S T K ( 1 ) ;  

4 0  P R I N T @ 1 0 ,  J O Y S T K ( 2 ) ; 

5 0  P R I N T  @ 1 5 ,  J O Y S T K ( 3 )  ; 

6 0  G O T O  2 0  

1 1 5 
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See th e four n u m b(,rs on your scree n? They ' re the h o rizo ntal a n d ve rt i ca l poSi t lOl lS  of the two 
Joyst icks f l oat i n g  sW itches 

G rasp t h e  r ight  Joyst ick s f loat l n q  sWi tch . (The r ight  Joyst ick  IS  the Joyst i ck t ilat IS cormpcted 
to t he R I G H T  J OYSTI C K  soc ket on the back of the com pute r . ) Keepi n g  It  In th e center. move 
I t from left to r ight . Thc fi rst n lJ m be r  on the screen changes from 0 to 63,  qOlng th rouCjh ill l 
the n u m be rs In between. 

Move the left joyst ick ' s  float ing sW ltr-h trom left to r ight The th i rd number on the screen changes.  

Now,  move the f loati ng sW l tr-hes u p  and down , keep ing them i n  th e  cente r .  MovlllCj the r ight 
Joyst ick u p  and down ctlarlges the secon d n u m be r  f rom 0 to 63 . M ov l n q  the l eft joyst ld up 
a n d  down chanQes th e fou rth n u m ber from 0 to 63 . 

Th i S  IS how the co m p u ter reads the  Joyst icks ' pos it ions : 

J OYSTK(O) a n d  J OYSTK( 1 ) read the r ight Joystic k ' s  pOS i t io ns 

• J OYSTK(O) reads the ho r iLontal  ( left to r ig ht) coord i nate. 

J OYSTK( 1 )  rPilds the ve rt i ca l (up an d down) coord i n ate .  

,)OYSTK(2) and J OYSTK(3) read the left joyst ick ' s POSi t ions  

• J OYSTK(2) reads the hOr l70ntal coord i n ate 

• J OYSTK(3) read s the ve rt ica l coord i n ate 

Whenever you roan an y  ot the Joyst icks , you m ust read JOYSTK(O) . To fi n d  out for  yourself 
delete line 50 and run the prog ram . I t  works almost the same, except I t  doesn t read JOYSTK(3) ,  

th e vertical posit ion of  you r  l ett J oyst ick 

Del ete L i n e  20 and ch ange l ine  60 

6 0 G O T D  3 0 

R u n  the prog ram M ove al l the SWitches around This t im e  the prog rilm doesn ' t  work at al l .  

The com p uter won ' t  r(;ad any coord inates un less you fi rst h ave I t  read J OYSTK(O) . Type these 
l i nes a n d  run t h e  prog ram : 

2 0  A = J O Y S T K ( 0 )  

6 0  G O T O 2 0  

Although the computer i s  not printing JOYSTK(O) ' s  coordinates, i t 's  sti l l  reading thpm . Therefore , 
It can read the other Joystick coordi nates . Wheneve r you want to read ,J OYSTK( 1 ) , J OYSTK(2) , 
or J OYSTK(3) , you fi rst need to read J OYSTK(O) 

Paint ing with Joysticks 
(An Exan1ple of JOVSTK) 

Type and run t h i s  prog ram : 

1 0  C L S ( 0 )  

2 0  H = J D Y S T K ( 0 )  

3 0  v = J O Y S T K ( 1 ) 

4 0 I F V > 3 1 T H E N V = V - 3 2 

8 0  S E T ( H , V , 3 )  

9 0  G O T O  2 0  
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U se the revolv i n g  sWitch of your  r ight  joyst i c k  to pamt a p ict u re ( M ove t h e  sWitch s lowly  so 
t h at the comp uter has t i me to read its coord i n ates . )  

L ine  20 reads H, t h e  hor izontal posit io n of your  r ight  joyst i c k .  Th is  can be a n u m be r  m the 
range 0 to 63.  

Line 30 reads V ,  I tS  vertical posit i o n .  T h i s  also can be a n u m ber i n  the range 0 to 63 . Si nce 

the h i g hest vert ical posit ion on you r  screen i s  3 1 , Line 40 i s  n ecessary I t  m a kes V always 
equal  a n u m be r  m the range 0 to 3 1 . 

L ine  80 sets a b l u e  dot at H and V.  

L i n e  90 goes back to g et t h e  next hOr izontal and vert ica l  pos it i ons of you r joysti cks 

T h i s  program u s e s  o n l y  the r ig ht joyst ick . Perhaps y o u  cou l d use t h e  l eft one f o r  col o r .  Add 
th ese l i nes and r u n  t h e  p rogram : 

5 0  C = J O Y S T K ( Z )  
6 0  I F C < 3 1 T H E N C = 3 

7 0 I F C > = 3 1 T H E N C = 4  

8 0  S E T ( H , V , C ) 

M ove you r l eft joyst ick to t h e  r igh t ,  a n d  the com p uter makes C eq ua l to 4 .  The dots it sets 

are red . M ove It to t h e  left ,  and the com p uter  ma kes C eq ua l to 3 .  The dots It sets are b l u e .  

The Joyst ick Buttons 
(The B UTTO N Function) 

Want to use your  Joyst ic k button s? Add th ese l i nes t o  t h e  prog ram : 

9 0  I F  B U T T O N ( 0 ) = 1 T H E N  1 0  

1 0 0 G O T O  2 0  

R u n  the prog ram and start " pai nt i ng . " P ress the r igh t b utton when you want to clear the screen 
and start agam ( I f  yo u h a v e  a joyst i ck wi th  two b utton s ,  p ress the butto n o n  t h e  r i g h t  S i d e  
of the joyst i c k . ) 

The syntax fo r the B U TTON fu ncl i o n  I S  

B U T T O N  ( n )  Retu r n s  a 1 i f  B u tton n I S  o n , a n d  a 0 I f  button n i s off. n i s  a n u m ber 

from 0 3 ' 

n = 0 R i g ht B utton 1 (or  S i n g l e- b u tton Joyst ick) 

n = 1 Right  B u tton 2 
n = 2 Left B utton 1 (or  smg le button joyst ick) 
n = 3 Left B u tton 2 

1 1 7 
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Learned i n  Chapter 1 9  
FUNCTIONS 

J OYSTK 

B U TTON 



PART 3 I DRAMATIC IMAGES 

Are you ready for a d ramatic leap? I n  th is  part of the boo k  you learn t o  use a new screen 
desig ned sole l y  for g raphics .  the  low-resolution Qraphlcs screen. 

USi ng the l ow- resol ut ion g raph ics screen .  you ' l l  f i n d  I t  easy to 

D raw a C I rc le 

Paint a box 

M ove a picture 

A n d  m uch morel  

1 1 9 





20 I LET 'S GET TO TH E POI NT 

One of the most eXCit i n g  feat u res of the color computer is I ts ab i l ity  to d isp lay p rec ise,  var i e d .  

and easy-to- use g r a p h i c s .  

J u st how e a s y  IS It to d i s p l ay these graph i cs? Wel l ,  l et ' s  start w i t h  the m ost bas Ic  e lement .  

a poi nt o r  a dot ,  and bu i ld  from there .  

But Fi rst , A Word About Color . . .  
(Using Palette to Set u p  Standard Colors) 

We do a l ot ot tal ki ng about colors In th is part ot the boo k ,  and i t  wou ld  help I f  your colors 
ag ree with o u rs .  So,  to aVO i d  c onfUSion , take a m i n ute to be sure your compute r ' s  pal ette 
IS set to produce the standard colors .  

• If you are USI  n g  an RG 8 monitor ,  type P A L E  T T  E R G B • ENTER . 

• It you are uS ing a eM P m o n i tor  and have alte red the pal ette ,  type P A L E T T E C M P 
�NTE R .  

N o w .  proceed With yo u r f i rst dot 

You r Fi rst Dot (or Point) 
(The PSET Com mand) 

Your com puter makes I t  Sim pl e  t o  put a dot on t h e  screen.  Type t h e  fol lowi ng p rogram a n d  see 

2 W I D T H  3 2  

5 P M O D E 1 , 1 

1 0  P C l S 

2 0  S C R E E N  1 , 1 

3 0  P S E T  ( 1 0 , 2 0 , 8 ) 

4 0  G O T O  4 0  

1 2 1  
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But What About the Color? 
(Specifying Colors with PSET) 

By now, you probably fig u red out that yo u  can change colors by chang i ng  c to a d i fferent 
number  in the range 0-8 . 

With i n  l imits ,  th i s  is t rue .  However-and I t ' S  a b ig  however-you can produce on ly  four colors .  

There ' s  a good reason for th iS ,  which we cover In Chapters 21 and 22 when we d i scuss 
PM ODES and color sets .  For now, don ' t  wor ry il you can ' t  always get the  co lor  you want. 

In your cu rrent PMODE and co lor  set , you can get  these colors 

Color Palette Standard 

N u m ber S lot Color 

Color  1 or 5 S lot 4 Buff 
Co lor  2 or 6 Slot 5 Cyan 
Color 3 or 7 Slot 6 Magenta 
Color  0, 4, 8 S lot 7 Orange 

For exam ple ,  in your cu rrent PMODE and color set , Color 1 and Color  5 both specify the 
colo r  stored in S lot 4. I I  you r  palette I S  set u p  to produce the standard colors ,  th is co lor  i s  buff . 

If you want , try chang ing the dots' co lor  to cyan (2 or 6) , and magenta (3 or 7) . Then .  change 
the colo r  back to orange (0 ,  4 ,  or  8) belore proceed i n g .  

Now You See It . . .  Now You Don 't  
(The PRESET Com mand) 

A n y  g uesses h o w  t o  t u rn off a dot? Here ' s  a h int I t ' s  easy, a n d  i t  has t o  d o  wi th co lor .  

You don ' t  real l y  tu rn  off the dot; you s imply change i ts co lor  so it b lends i nto the background .  
You  do  th iS  With a new command ,  P R ESET (point reset) . PRESET " knows" you  want to  use 
the background color .  so you don ' t need to g i ve the  co lor .  

P R E  S E T  (x,y) resets a pOint on the current l ow-resol ut ion g raph iCS screen to the 
c urrent background color .  

X I S  the  hOrizontal pOSit ion  (0 to 255). 
y I S  the vert ical posil ion  (0 to 1 91 ) . 

1 23 
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DO- IT-YO U R S E L F  PROG RAM 20- 1 

Do you remember the R N D  (random) function from Part 2? If not , review I t :  then write 
a short prog ram that f i l l s  the screen with random dots of random colors .  

Finding a Point  
(The PPOI NT Fu nction) 

PPOINT I S  c lose ly related to PSET and RESET. I t l ets you find the color o f  any dot on the screen 

P P O I  N T (x,y) tel l s  what color  a pO int  I S  on the  current g raphics screen 

x I S  the pOint 's  horizontal posilion  (0 to 255) 
Y I S  the pOint 's  vertical posi t ion (0 to 1 9 1 )  

Th is exam ple shows how PPO I N T  can be handy to nc lude In a p rogram 

2 W I D T H 3 2  
5 P M O D E  3 , 1  

1 0  P C l S 

1 5  S C R E E N 1 , 1  

3 0  X = R N D ( 1 0 )  

3 5  Y = R N D ( 1 0 )  

4 0 C = R N D ( B )  

5 0  P S E T  ( X , Y , U  

6 0  I F  P P O I N T ( 5 , 5 ) = B T H E N  G O T O  1 0 5 

7 0  G O T O  3 0  

1 0 5 C l S 

1 1 0  P R I N T @ 1 0 0 ,  " P O S I T I O N ( 5 , 5 )  I S  N O W  C O L O R  B "  

The computer  fi l l s  a 1 0  x 1 0  square ( in  the u pper left corner of the screen) with random colored 
dots. When the dot i n  POS it ion (5 ,5) IS Color 8, the computer displays the message P O  S I T I O N  

( 5 , 5 )  I S N O W C O L O R B ,  

Learned in Chapter 20 
COMMANDS 

PSET 
PRESET 

FUNCTION 

P PO I NT 
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So,  now you can put a dot on the screen-even several dots. Bu t  what k ind of start ing pOint 
I S  that ,  you m igh t  wonder ,  when you ' re eager  to c reate some " real " g raph ics .  

To answer that q uestion ,  t h i nk  o f  some of  you r  very  fi rst d rawi ngs on paper. Remember the  
d rawi ngs you made by connecti ng a bunch of  dots? That i s  exact ly  how you r  computer d raws. 
You tel l I t  wh i ch dots to con nect, and i t  d raws a l i ne . 

Drawing a L ine 
(The LINE Command) 

One way to tel l t h e  com puter to d raw a l i ne  between dots I S  to use t h e  L I N E  command .  To 
see L I N E  at work,  modify the prog ram that set the dots. (For the sake of convenience, cal l 
t he  program l ines . )  

F i rst change L ine  30 as fo l lows 

3 0  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 ) , P S E T 

Then .  delete l ine  35 by typing 

Your p rogram now reads 

2 IoI I D T H 3 2  

5 P M O D E 1 , 1 

1 0  P C l S 

2 0  S C R E E N 1 , 1  

3 0  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 ) , P S E T 

4 0  G O T O  4 0  

Now,  run  the prog ram . The screen shows a l i ne  that runs from the upper l eft to t he  lower 
nght  corner .  

How about chang ing  the d i rection of the l i ne  so that I t runs f rom the lower left to the u pper 
nght  corner? 

125 
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You probably al ready fi gu red out th is  one ,  but-just i n  case-here ' s  the new L ine 30:  

3 0  L I N E  ( 0 , 1 9 1 > - ( 2 5 5 , O ) , P S E T  

Drawing Two Lines 
(An Example of L INE) 

What about i ntersecti ng l i nes? 

I n sert the orig inal L ine 30 that d rew the fi rst l i ne ,  (Fi rst, ren umber i t  as Line 25 , )  Then run the 
program , Does your  screen d isplay two l i nes i ntersect ing in the center? 

I n  fact , you can put as many l i nes on the screen as you want ,  once you learn the syntax , 
Here it is :  

L I  N E (x 1 ,y 1)-(x2,y2) ,a ,b  d raws a l i ne  or  a box on the cu rrent g raph ics screen ,  

(x 1 ,y 1 )  i s  t h e  l i ne ' s  start point . 
(x2,y2) is the l i ne ' s  end poi nt .  
a i s  e i ther PSET (set) or  PRESET (reset) , 
b is e i ther B (box) or BF (box f i l led) ,  Th is  is optiona l , 

Note: You can omi t  the start pO i nt as d iscussed below, 

At t imes, you m ight want to start a second l ine where the fi rst l i ne ends ,  To do so,  omit the 
start poi nt .  For example :  

3 0  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 > , P S E T  

3 5  L I N E  - ( 1 9 1 , 0 )  , P S E T 

L ine 20 d raws a l i ne  from (0 , 0) to (255 , 1 9 1 ) ,  L ine 30 then d raws another l i ne ,  th i s  one from 
(255 , 1 9 1 )  to point ( 1 9 1 , 0) ,  

Erasing a L ine 
(The PSET and PRESET Options) 

M aybe you noticed that L I N E  does not have a color option ,  I nstead, it i nc ludes PSET and 
PRESET options that let you specify whether you want to use the foreground or  background 
colo r ,  

Take another  look  at the program l i nes that created the i ntersecti ng l i nes: 

3 0  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 > , P S E T  

3 5  L I N E  ( 0 , 1 9 1 > - ( 2 5 5 , 0 ) , P S E T 

From your experience turn ing on and off dots in Chapter 20, can you guess what would happen 
i f  you change PSET to PRESET? Try it and see, Type : 

3 0  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 > , P R E S E T 
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I f  you guessed that the l i ne that ran from the u pper left to the lower r ight would d i sappear ,  
you were r ight .  

• PSET sets the l i ne  us ing the foreground color .  

• PRESET resets the l i ne to the background color .  

Before proceed ing ,  change the PRESET parameter i n  l ine 30 back to PSET. 

Boxing a Line 
(The B Option) 

We' ve a lmost made i t  through L I N E ,  but a few items sti l l  need to b e  (to B?) covered . 

B stands for box. With low-resol ution g raphics, you can make a box without writi ng a separate 
program l i ne for each s ide.  All you have to do is  specify two opposi ng corners of the box , 
and add , B  to the statement. Then when you run the program , your  com puter creates a box 
instead of a l i ne .  

To  i l l ustrate , cal l  you r  L i nes program back i nto service . 

2 W I D T H  3 2  

5 P M O D E 1 , 1 

1 0  P C l S  

2 0  S C R E E N  1 , 1 
2 5  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 > , P S E T 

3 0  L I N E  ( 0 , 1 9 1 > - ( 2 5 5 , 0 ) , P S E T  

4 0  G O T O 4 0  

A s  is , the program creates two l i nes that i ntersect i n  the center of the screen .  Delete Line 
30 and add the suffi x  ,B  to L ine 25 .  

2 5  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 > , P S E T , B  

Now see what happens when you run  the prog ram . Did you box you rself  i n? 

DO- I T-YO U RSELF PROG RAM 2 1 - 1  

Write a program that creates a box with a pai r of l i nes i ntersecti ng i n  the center .  We 
tell you why these are the only avai lable colors when we d iscuss PM ODE and SCREEN 
i n  the next chapters. 

Fi l l  A Box 
(The BF Option) 

We' re a lmost a t  the end o f  t h e  L I N E ,  s o  let ' s  try t o  fi n i sh .  

I f  you refer to  the format o f  LI N E ,  you can see you have the option of  add ing F to the optional 
suff i x  , B .  

F l ets you fi l l  t h e  box with t h e  foreground color .  Try i t .  Change Line 2 5  a s  fol l ows : 

2 5  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 > , P S E T , B F 

How about that !  You see a big box f i l led with color .  
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DO- IT-YOU RSELF PROGRAM 2 1 -2 

Ready to try your own L i nes program? Can you bui ld a house? Start with L i nes 5 ,  
1 0 , a n d  20 o f  the L i nes program and take i t  from there. B e  sure t o  add : 

• A front door ,  of course .  

• At least one·  window. 

• A ch imney. 

The overa l l  design i s  up to you (Cape Cod , Ranch,  or  whatever) , but we've I nc luded 
a samp le  house (good v iew, no  pets) prog ram i n  the back of the book. Don ' t  worry 
about doorknobs; we add those later .  

Be sure to save this prog ram on cassette , s ince you wi l l  need i t  later .  

DO- IT-YOU RSELF PROGRAM 2 1 -3 

This is a real cha l lenge.  

As you know, a straight l i ne is  the shortest d istance between two points .  Wel l ,  put 
a few extra m i les between our  two points. Use L I N E  to d raw a crooked l ine .  

To get started , use Li nes 5 ,  1 0 , and 20 f rom the Li nes prog ram . 

Learned in  Chapter 2 1  
COM MAND 

LI N E  



22 I TH E S I LVER SCREEN 

Are yo u  ready to fi nd out  about another command? I f  so , turn down t h e  l i g hts ,  because we ' re 
about to raise t h e  c u rtain on the s i l ver  scree n .  

Displaying the Graph ics Screen 
(The SCREEN Com mand) 

Take a look at the L i nes prog ram for a seco n d .  Concentrate on t h e  SC R E E N  statem ent  I n  
L i ne 20 :  

2 W I D T H  3 2  

5 P M O D E 1 , 1 

1 0  P C l S 

2 0  S C R E E N 1 , 1 

2 5  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 ) , P S E T  

3 0  l I N E  ( 0 , 1 9 1 ) - ( 2 5 5 , 0 ) , P S E T  

4 0  G O T O  4 0  

SC R E E N  tel l s  t h e  com puter to d i sp lay a scree n .  What k ind of screen I t  d isp l ays depends o n  
t h e  i n struct i o n s  you g ive  i t  

• Fi rst, yo u  tel l t h e  com puter  whet h er to d i sp lay a text .o r  a g raph ics screen . 

• Seco n d ,  you te l l  t h e  com puter what color  set to use .  

S C R E E N type, color set displays t h e  c u rrent g raphics o r  text  screen 

type i s  0 (text screen) o r  1 (gra ph ics screen) 
color set i s  0 o r  1 

Note: If type or color set is any posit ive n um ber g reater than 1 ,  you r com puter uses 1 .  
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I n  the L ines program , change L ine 20 to :  

2 0  S C R E E N  0 , 0  

Then , run the program Does your com puter " rlang up"? (Press 13R0Il(; to regai n control ) 

Actual ly, the computer ran Lines, the same as before. This t ime, I t  d id not show you the g raphics 
screen .  You asked to see the text screen I nstead . 

Now change L ine  20 to 

2 0  S C R E E N  1 , 0 

N otice that you have the g raphics screen agai n ,  but th iS  t ime,  the color set is changed. 

At fi rst g lance, i t  appears that you have only two color choices, 0 and 1 .  Actual ly ,  you' re 
choosing from a much g reater variety. You ' re switch i ng  color sets ,  not ind iv idual  colors .  

Tables 22 . 1 -22 .2  shows the two color sets and how the computer uses the palette i n  each 
color set. 

Color 

N umber 

Color 1 or 5 

Color  2 or 6 
Color 3 or 7 
Color 0 , 4 , 8 

• Defau l t  background colo r .  
* .  Defau l t  foreground color .  

Number 

Color 1 or 5 
Color 2 or 6 
Color 3 or 7 
Color O .  4 ,  8 

• Defau l t  background color . 
• • Defaul t  foreground colo r .  

Table 22 . 1  

Color Set 0 

Palette 

Slot 

Slot O '  

Sl ot 1 

Slot 2 
Slot 3 '  * 

Table 22 . 2  

Color Set 1 

Slot 

Slot 4 '  
Slot 5 
S lot 6 

Slot 7 * ' 

Standard 

Color 

G reen 
Yel low 
Red 
B lue  

Color 

Buff 
Cyan 
M agenta 
Orange 

For exam ple,  In Color Set 0 ,  the computer uses the color  stored i n  S lot 1 as the default 
background color .  Assuming you r computer ' s  palette IS  set to produce the standard colors, 
Color Set 0 produces a green background 

DO- IT-YOU RSELF PROGRAM 22- 1 

Write a program that switches from the text screen to the g raphics screen .  You might 
want to put a loop i n  the program so that it changes the color set after i t loops through 
the p rog ram . Th is way , you can see a l l  the SCR E E N  features at work. 
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Changing the Foreground and Background Colors 
(The COLOR Command) 

Notice that we use the word default to descri be the  foreg round and background colors. The 
COLOR command lets you change these defau l ts .  

The syntax for COLOR is :  

C O L O R  c 1 , c2 sets the foreg round and background colors on the cu rrent g raphics 
screen 

c 1 i s  the foreg round color (0 to 8) . 
c2 i s  the background color (0 to 8) . 

For example ,  i nse rt L ine 6 i nto the L i nes prog ram : 

6 C O L O R 6 , 7 

Run the program . The foreground color is Color 6 .  The background color is Color 7 .  

D o  you want t o  reverse the colors? Change L ine 6 to 

6 C O L O R  7 , 6 

Before proceed ing ,  delete L i ne 6 from you r  program . 

Start With the R ight Text Screen 
(The WIDTH Command) 

N ow,  look at another command i n  L ines:  

2 W I D T H  3 2 

This l i ne is pu rely a precaut ion .  We want to be su re that when you  run L i nes, you are not 

at one of the h igh- resolut ion text screens (the  40 x 24 or  80 x 24 screen) . 

Why is th is  important? BAS IC is u nable to produce low-resol ut ion g raphics on a h igh- resol ut ion 
text screen .  

To  see fo r  you rself , de lete L ine  2 ,  mo.ve to  a h igh- reso l ut ion text screen ,  and  run the  program . 

D E  L 2 ( E NTER ) 

W I D T H  4 0  ( ENTER ) 

R U N ( EN T E R ) 

Your com puter appears to hang up .  It ran L ines ,  but it was u nable  to execute the SCREE I\J 
command from the h igh - reso l ut i on text screen .  

Move back to t he  low- resol ut ion text screen ,  and  run t he  program . 

2 W I D  T H 3 2  ( ENTER ) 

1 3 1 
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Clearing the Graphics Screen 
(The PClS Command) 

The L ines program looks l i ke t h i s :  

2 W I D T H  3 2  

5 P M O D E 1 , 1 

1 0  P C l S 

2 0  S C R E E N 1 , 1 

2 5  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 ) , P S E T  

3 0  L I N E  ( 0 , 1 9 1 ) - ( 2 5 5 , 0 ) , P S E T  

4 0  G O T O  4 0  

look at Li ne 1 0 . I t  contai ns the PClS com m an d .  Th is  command s i m p l y  clears the g raphics 
scree n .  ( I t  serves the same fu nct ion  for the g raphics screen as C lS does for the text  scree n . )  

H e re I S  the syntax f o r  PClS:  

P C  l S color cl ears the  current graph ics screen 

color i s 0-8. I f  you omit t h e  color, the com pute r c lears the screen to the c u rrent 
backg round col or .  

The lines prog ram doesn ' t  make use of  PClS's  color option , so the com puter uses the current 
backg rou n d  col o r .  Retype L i n e  1 0 , and run the prog ram . 

1 0 P C l S 6 

The backg ro u n d  is now Color 6 .  

Learned in Chapter 22 

COMMANDS 

SC R E E N  
W I DTH 
COLOR 

PClS 
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Whenever you write a l ow- resolut ion g raphics program , you need to consider these th ree 
featu res 

• Screen posi t ions-You can use as many as 256 x 1 92 posi t ions at a t ime .  

• Colors-You can use as many as fo u r  co lors at a t ime .  

• Screens-You can use as many as eight screens at a t ime.  

The more you use of one  featu re (such as screen posit ions) , the l ess you can use of the other 
two featu res (colors and screens) . 

P M O D E ,  the un known command In the lines program . sets the featu res you want to use. 
You can choose from among f ive P M O D E  setti ngs ,  shown in Table 23. 1 .  

Table 23. 1  I PMODE Settings 

Posit ions Colors Screens 
P M O D E  4 256 x 1 92 2 2 
P M O D E  3 1 28 x 1 92 4 2 
P M O D E  2 1 28 x 1 92 2 4 
P M O D E  1 1 28 x 96 4 4 
PM ODE 0 1 28 x 96 2 8 

1 33 



23 / Minding Your PMOOES 

1 34 

Lines i n  PMODE 4 
(Changing PMODE Sett i ngs) 

Br ing back li nes and see what It looks l i ke i n  a different PMODE .  I n  case you ' ve forgotten  

l i nes,  he re  i t  I S  

2 W I D T H  3 2  

5 P M O D E 1 , 1 

1 0 P C l S  

2 0  S C R E E N 1 , 1 

N ow change from PMODE 1 to P M O D E  4 

5 P M O D E  4 , 1  

R u n  the program You can see two featu re changes r ight  away 
• The l i nes are m uch fine r  because you shifted from a 1 28 x 1 92- pos lt ion PMODE 

to a 256  x 1 92 posit ion P M O D E .  

• The color changes because you sh ifted from a 4-color P M ODE to a 2-color PMODE . 

Changing Avai lable Positions 
(PMODE Positions) 

N otice that when you sh ift to a d i fferent PMODE , you do not have to change the posit ions 
of any of your  dots. BASIC l ets you use the same screen gr id (a 256 x 1 92 g rid) ,  no m atter 
how many screen pos It ions you actual l y have avai lab le .  

For exam pl e , ( 1 28 , 96) I S  always the center of the screen , no matter which PMODE you ' re 
us ing , and (256 , 1 92) is always the bottom - r i ght corner of the screen .  The way that BAS I C  

uses t he  screen gr id , depends on  which PM ODE you  are uSi ng 

• I n  a 1 28 x 96 posit ion PM ODE,  BASIC sets four dots for each dot you speCify . For example 
I f  you ask BASIC to set Dot (0, 0) ,  I t  a lso sets ( 1 , 0) ( 1 , 1 ) , and (0 , 1 )  

• I n  a 1 28 x 1 92-poslt lon PMODE ,  BAS I C  sets two dots for each dot you speCIfy . For 
example ,  I f  you ask BAS I C  to set Dot (0 0) , it also sets ( 1 , 0) .  

• I n  a 256 x 1 92-poslt lon P M O D E ,  BASI C sets one dot  fo r  each do t  you  specify . 
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Therefore, a d iagonal l i ne In a 1 28 x 96-poslt lon P M OD E  l ooks more l i ke a stal rstep on the 
screen than one d rawn In a 256 x 1 92 posit ion PMODE.  

. U  
• t � ,J 

•• 
-i 

"""" • 
•• •• 

• 
f--L--'--- _ 1_ 

1 28 x 96-Posit lon PMODE 256 x 1 92 Position  PMODE 

The number o f  different screen posit ions you  can  use  i n  a 1 28 x 96- pos l t lon PM ODE i s  only 
one-fou rth what you can use I n a 256 x 1 92-posit lon PMODE.  

H i gh  reso l ut ion 

Med i u m  reso l u t i o n  

Low re.,o l u t ion 

Sc reen Pos i t i o n s  

Ava i l ab le 

256 x 1 9 2 

1 2 8 x 1 9 2 

1 2 8 x 96 

S ile of  

Each Dot 

The " G raph ics Screen Worksheets , "  in the " Odds and E nds" sect ion show the pos it ions 
avai lab le i n  each P M O D E .  

Changing Color Modes 
(PMODE Colors) 

The 2-co lor  mode, l i ke the 4-color mode, has two color sets that you can use. Tables 23 .2  
and 23 . 3  show the two color sets you  can  use  I n  a 2-color PMODE .  

Color 

N u m ber 

Color 2 ,  4 ,  6 ,  8 
Color 1 , 3 , 5, 7 

* Default background color .  
* * Default  foreground color .  

Table 23.2 
Color Set 0 

Palette 

S lot 

S lot 8 *  
Slot 9 * * 

Standard 
Color 

Black 
Green 
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Color 

N u mber 

Color 2 ,  4,  6 ,  8 
Color  1 ,  3 ,  5, 7 

* Default background colo r .  
* * Default foreground color .  

Table 22.3 
Color Set 1 

Palette 

Slot 

Slot 1 0 *  

Slot 1 1 * * 

Standard 
Color 

Black 
Buff 

Com pare these to the tables in the last chapter ,  which show the two color sets you can use 
i n a 4-color  PMODE .  

PMODE Boxes 
(An Exam ple of Changing PMODES) 

Here is a program that shows a box cycle th rough each mode.  Notice that with each mode 
the box ' s  l ines go from th ick to th i n ,  and its colors go from two colors to fou r  colors. 

2 W I D T H  3 2  

5 F O R M O D E = 0 T 0 4 
1 0  P M O D E M O D E ,  1 

2 0  P C l S 

3 0  S C R E E N 1 , 1 

4 0 L I N E  ( 7 5 , 5 0 ) - ( 1 2 5 , 1 0 0 ) , P S E T , B  

5 0 F O R  Y = 0 T O  5 0 0 : N E X T  Y 

6 0  N E X T  M O D E  

7 0  G O T O  5 

This is PMODE ' s  syntax. Chapter 25 shows how to use the second parameter, start page. 

P M O D E mode, start page sets the cu rrent g raph ics screen in graphics memory 

mode specifies the features you want to use i n  g raphics memory.  I f you omit 
mode, the com puter uses the last mode or (if none) Mode 2. 

start page specifies on which page i n  graphics memory to start a graphics screen. 
I f  you omit start page, the com puter uses the last start page or (if none) 
Page 1 .  

Therefore, if you omit PMODE ,  the computer uses PM ODE 2, 1 .  

Learned i n  Chapter 23 
COMMAND 

PM ODE 



24 I A D I FFERENT 
USE OF COLOR 

I n  al l  o u r  graphics programs so far, we stuck to the standard colors. 

In th is chapter, we i ntroduce nonstandard colors. Before reading th is  chapter ,  you m i ght want 
to refer to Chapter 8 to refresh you r  memory on color codes and the palette ,  

Lines in Hot Pink 
(Graphic 's Use of the Palette) 
Take another look at Li nes. Use the version that has a PCLS6 command,  

2 W I D T H  3 2  

5 P M O D E 1 , 1 
1 0 P C L S 6  

2 0  S C R E E N  1 , 1 

2 5  L I N E  ( 0 , 0 ) - ( Z 5 5 , 1 9 1 > , P S E T 

3 0  L I N E  ( 0 , 1 9 1 ) - ( 2 5 5 , 0 ) , P S E T  

4 0  G O l D  4 0  

With t he standard palette, the PC LS6 command makes the screen cyan ,  But ,  by stor ing hot 
pi nk  In the palette  slot that creates Color 6, the PCLS6 command makes the screen hot p ink 
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Try I t .  The steps are 

1 .  N ote w h i c h  P M O D E  a n d  co lor  set you are u si n g .  

T h e  a bove versi on o f  l i n es i s  u s i n g  a 4-co lor  P M O D E  (PM O D E  1 , 1 )  with C o l o r  Set 1 
(SC R E E N  1 , 1 )  

2 .  I n  t h e  P M  O D E  a n d  col or  set you a r e  u si n g ,  fi nd o u t  w h i c h  pal ette slot creates Color 6 .  

(See Tables 2 2 . 1 -22 . 2 . )  

3 .  look u p  the color code f o r  hot pi n k  i n  the "Color  Codes" sect ion I n  the back o f  t h e  boo k .  
Store th is  c o d e  i n  t h e  p roper pal ette s l o t  w i t h  th is  program l i n e  

8 P A L E T T E  5 ,  C o l o r  C o d e  

4 .  R u n  t h e  prog ram . T h e  c rossi ng l i nes are orange,  a s  before , b u t  t h e  background screen 
I S  now hot p i n k .  

DO- IT-Y O U R S E L F  PROGRAM 2 4 - 1  

C h ange l i n e  5 so you a r e  i n  a 2-co lor  P M O D E  

5 P M O D E 4 , 1  

Now,  f i g u re out how to make the screen hot p i n k  . 

. . .  And a Dash of Cha rcoal Brown 
(An Example of Med i u m  Graphics and the Palette) 

All low-reso l ut ion g raphics com mands use the pal ette in the same way . For exam p l e ,  change 
t h e  PClS com mand In l ine 10 to 

1 0 C O L O R  7 , 6  

li nes now l ooks l i ke th is  

2 W I D T H  3 2  

5 P M O D E 1 , 1 

1 0  C O L O R  7 , 6  
2 0  S C R E E N 1 , 1 

2 5  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 " , P S E T  

3 0  L I N E  ( 0 , 1 9 1 ) - ( 2 5 5 , 0 ) , P S E T  

4 0  G O T O  4 0  

The COLOR com m a nd makes the foregro u n d  magenta (Color 7) a n d ,  because of t h e  way 
you altered the pal ette above,  i t  m akes the bac kgro u n d  h ot p i n k (Color 6) . 

I n  t h i s  exam ple ,  we alter the pal ette so that the foreg round is ch arcoal brown , rather  than 
m agenta .  
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The steps are : 

1 .  N ote w h i c h  P M  O D E  a n d  co lor  set you are u si n g .  

Th e  above vers i o n  of L i nes I S  st i l l  u s i n g  a 4-co l o r  P M O D E  with Color  Set 1 .  

2 .  I n  t h e  P M  O D E  a n d  co lor  set y o u  are u Si n g ,  f i nd out  wh ich  palette s lot creates Color  7 .  

As shown I n  Table 22 . 2 ,  t h e  pal ette s l ot that c reates C o l o r  7 i s  S lot 6 .  

3 .  Look u p  t h e  code for ch arcoal brow n .  

4 .  Store t h i s  code i n  t h e  p roper pal ette s lot .  

Type 

9 P A L E T T E  6 ,  C o L o r  C o d e  

5 .  R u n  the p rog ram . The backg round I S  hot p i n k  a n d  the crossi ng l i nes a re charcoal brow n .  

DO- IT-YO U RS E L F  24-2 

C h an ge L i ne 20 so you are In Color  Set 0 :  

2 0  S C R E E N  1 , 0 

N o w ,  f i g u re out  h ow to make the foreg round ch arcoal brown.  

Lea rned in Chapter 24 
COMMAND 

PALETTE 
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25 I FIND ING THE RIGHT PAGES 

I n  writ i ng this book,  we " stored " chapters i n  pages, Some chapters req u i re more pages, some 
fewer, 

In the same sense, BASIC stores low- resol ut ion g raph ics screens i n  memory pages , Some 
screens req u i re more memory pages; some fewer, 

PM O DE is what dete r m i nes how many memory pages it takes to draw a screen ,  As shown 
in Table 25 , 1 ,  a screen d rawn i n  a h ig her P M O D E  req ui res more memory pages than a screen 
d rawn i n  a lower P M O D E ,  

Table 25. 1 I Pages Required f o r  Graphics Screens 

Screen 

P M O D E  4 Screen 
P M O D E  3 Screen 
P M O D E  2 Screen 
PM ODE 1 Screen 
P M O D E  0 Screen 

Pages Req u i red 

4 pages 
4 pages 
2 pages 
2 pages 
1 page 

As you learn short ly ,  P M O D E  also determi nes which pages are stored on a screen,  

Changing Pages 
(The PMODE Start-Page Parameter) 

See what happens if you store the L ines screen on a different group of pages, 

5 P M O D E 1 , 1 

1 0  P C l S 

2 0  S C R E E N 1 , 1 

2 5  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 > , P S E T  

3 0  L I N E  ( 0 , 1 9 1 > - ( 2 5 5 , 0 ) , P S E T 

4 0  G O T O  4 0 

Focus on P M O D E ,  As you know, the fi rst P M O D E  parameter tel l s  the com puter to start a 
PMODE 1 screen,  And ,  as Table 25- 1 tel l s  you ,  a P M O D E  1 screen req u i res two pages, The 
second parameter tel ls the com puter to start the screen on Page 1 ,  So, the 2-page Li nes screen 
is on Pages 1 and 2 ,  

1 4 1  
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To put the 2-page Lines screen on Pages 3 and 4 ,  type : 

5 P M O D E 1 , 3 

R u n  the program . You see the same screen,  but the screen IS now o n  d lHerent pages. 

Lines on Different Screens 
(Changing the Current Graphics Screen) 

What about stor ing two screens,  one on Pages 1 and 2 ,  and the other  on Pages 3 and 4? 
Type th is p rogram : 

5 P M O D E 1 , 1 

1 0  P C l S  stores screen on  
2 5  L I N E  ( 0 , 0 ) - ( 255 , 1 9 1 > , P S E T  Pages 1 -2 

2 7  P M O D E 1 , 3 

2 8  p e l S  stores screen on 
3 0 L I N E  ( 0 , 1 9 1 ) - ( 2 5 5 , 0 ) , P S E T  Pages 3-4 

4 0  G O T O  4 0  

The fi rst part of the prog ram starts a PMODE 1 screen o n  Pages 1 -2 .  I t  c lears th is screen 
and p uts a l ine on I t .  

The next part of the program starts another PM ODE 1 screen on Pages 3-4 . I t  clears th is screen 
and puts a l ine on i t .  

R u n  the program and you wo n ' t  see either screen ,  because there ' s  no SC R E E N  statement .  
So,  add this command:  

3 5  S C R E E N 1 , 1 

The prog ram now looks l i ke this:  

5 P M O D E 1 , 1 

1 0  p e L S  

25 L I N E ( 0 , 0 ) - ( 2 5 5 , 1 9 1 ) , P S E T 

2 7  P M O D E  1 , 3 

2 8  p e l S 

3 0  L I N E  ( 0 , 1 9 1 ) - ( 2 5 5 , 0 ) , P S E T 

3 5  S C R E E N 1 , 1 

4 0  G O  T O  4 0  

stores screen on 
Pages 1 -2 

stores screen on 
Pages 3-4 

R u n  the p rog ram . You see on ly  one  sc reen , the current graphics screen, which is the screen 
stored on Pages 3-4 . 

The com p uter uses you r  most recent PMODE com mand to determine the cu rrent g raphics 
screen .  In the above program , the most recent PMODE command i s  Line 27 I t  specifies the 
screen stored on Pages 3-4.  

I nsert anoth er P M ODE l ine r ight before SCRE E N :  

3 2  P M O D E 1 , 1 

R u n  the program agam . Now you see a different current graphics screen , the screen stored 
on P ages 1 -2 ,  
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DO-I T-YOU R S E L F  25- 1 

H ave Color BAS IC  d isp lay a P M O D E  2 screen t h at starts o n  Page 2. Any g u esses 
as to w h at you ' l l  see? C h ange L i n e  32 to P M O D E  2 ,2  and r u n  the prog ram . Because 
PM O D E  2 req Ui res two pages. you see what ' s  on Pages 2 3 . A nd .  because t h i s  IS 

P M O D E 2, you see t h i s  screen in two co lors with low- reso l ut i o n  

Fl ipping Screens 
(An Example of PMODE Start-Page Parameter) 

A n i m ators make cartoons by d rawi ng many sti l i  p ictures a n d  then " f l i p pi n g "  through t h e m .  
So,  here s the  moment you ' ve been waiti n g  fo r i  Th is  p rog ram fl i ps scree n s  to  s h o w  t w o  l i nes 
In m otio n  

5 P M O D E 1 , 1 

1 0  P C l S  

2 5  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 > , P S E T 

2 7  P M O D E 1 , 3 

2 8  P C l S 

3 0  L I N E  ( 0 , 1 9 1 ) - ( 2 5 5 , 0 ) , P S E T  

3 2  P M O D E 1 , 1 

3 4  S C R E E N 1 , 1 

3 6  F O R  1 = 1  T O  2 0 0 : N E X T  I 

3 8  P M O D E 1 , 3 

4 0 S C R E E N 1 , 1 

4 2 F O R  I = 1 T O  2 0 0 : N E X T  

4 4  G O T O  3 2  

Adding Pages 
(The PCLEAR Command) 

stores Page 1 -2 scree n 

stores Page 3-4 screen 

d isp lays Page 1 -2 

screen 

d i s p l ays Page 3-4 
screen 

You can u se a maximum of e ight  pages of g raph ics memory ,  pages 1 -8 .  H owever ,  when 
you fi rst start u p ,  BAS I C g i ves you o n l y  hal f  t h at amount ,  Pages 1 4 . For exam ple .  m a ke t h i s  
change t o  l i nes :  

5 P M O D E 1 , 4 

To remedy t h e  p roblem , I nsert L i n e  4 ,  and you now h ave a l l  e ight  pages.  

4 P C  l E A R  8 

P C L E A R  lets you reserve one to e i ght  pages of memory If you use PC L E A R .  It m u st be the 

fi rst or  seco nd command i n  y o u r  prog ram (after CLEAR.  I f  you use C L EAR)  

p e l  E A R pages reserves pages of g raph ics m emory 

pages IS t h e  amou nt of graph ics m emory to reserve (0 8) 

On startu p .  t h e  com puter automatical l y  reserves fou r pages U s e  PC LEAR to reserve 
m o re o r  fewer pages 
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You m i g ht wonder  why we don ' t use PCLEAR 8 all the time .  PC LEAR 8 decreases p rogram 
memory Sometimes you need more program memory;  other t imes you need more graphics 
memory.  PCLEAR g ives you the choice. 

U p  and Down , U p  and Down 
(An Example of PCLEAR) 

You can use the pages reserved with PCLEAR to sto re several screens .  If you d raw different 
p ict u res on each screen ,  you can fl i p  t h rough them with P M O D E  for excit i ng an imation .  

1 0 P C L E A R 8 

2 0  F O R  P = 1  T O  8 

3 0  P M O D E 0 , P  

4 0  P C l S 

5 0  L I N E  ( 1 2 8 , 0 ) - ( 1 3 8 , 1 0 + ( P - 1 ) * 1 5 ) , P S E T  

6 0  C I R C L E  ( 1 2 8 , P * 1 S ) , 1 5  

7 0  N E X T  P 

8 0  F O R  P = 1 T O  8 : G O S U B  1 1 0 : N E X T  P 

9 0  F O R  P = 7  T O  1 S T E P  - 2 : G O S U B  1 1 0 :  N E X T  P 

1 0 0 G O T O  8 0  

1 1 0  P M O D E  0 , P  

1 2 0 S C R E E N 1 , 0 

1 3 0 F O R  T = 1  T O 1 0 : N E X T  T 

1 4 0 R E T U R N  

With the exception of C I RC L E  (see the next chapter), you know a l l  the featu res used by th i s  
program . 

Copying Pages 
The PCOPY Com mand 

Using PCOPY (Page Copy) you can copy one page of g raph ics memory t o  another .  Here 
is the format for PCOPY: 

P C  0 P Y page 1 TO page 2 copies page 1 to page 2 
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For example , i f you want to copy Page 3 to Page 8, type: 

P C O p y  3 TO 8 

One advantage of PCOPY is it can shorten you r  programs by e l im inati ng repetit i on .  

Keep I n  m ind that PCOPY copies one g raphics '  memory page.  U n less you ' re i n  PMODE 0 ,  

th i s  is not one screen .  Fo r  exam ple ,  i n  PMODE 4 .  t he  above statement copies on ly  one-fourth 

of a screen .  

DO- iT-YOURSELF PROGRAM 25-2 

The fol lowing prog ram d isplays four  squares that are on fou r  different memory pages 
on the screen at the same t ime.  R u n  it: then shorten the program usi ng PCOPY. 

4 P C  l E A R  8 

5 P M O D E  3 , 4 

1 0 P C l S 

1 1  S C R E E N 1 , 1 

1 2  L I N E  ( 1 1 0 , 2 0 ) - ( 1 2 0 , 3 0 ) , P S E T , B  

2 0  P M O D E 3 , 3 

2 1  S C R E E N 1 , 1 

2 2  L I N E  ( 1 1 0 , 2 0 ) - ( 1 2 0 , 3 0 ) , P S E T , B  

3 0  P M O D E 3 , 2  

3 1  S C R E E N  1 , 1 

3 2  L I N E  ( 1 1 0 , 2 0 ) - ( 1 2 0 , 3 0 )  , P S E T , B  

4 0 P M O D E  3 , 1  

4 1 S C R E E N 1 , 1 

4 2  L I N E  ( 1 1 0 , 2 0 ) - ( 1 2 0 , H ) , P S E T , B  

5 0  G O T O  5 0  

DO- IT-YO U RSELF PROG RAM 25-3 

Us ing L I N E  and start page, s imulate a l ightn ing storm . Put "crazy l i nes" at random 
posi t ions on d ifferent pages. Then ,  switch back and forth between pages. 

Learned in Chapter 25 
COMMANDS 

PMODE 
PCLEAR 
PCOPY 
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26 I GOI NG I N  CI RCLES 

Does a l l  th is  tal k about SCR E E N ,  PMODE,  and PCLEAR have you gOing i n  c i rcles? I f so, 

you haven ' t  seen anyth i ng  yet i 

You can create a fu l l  c i rc le ,  a partial C I rc le ,  or an e l l i pse (an oblong CI rc le) with one command,  
C I RC L E .  Here I S  I tS  syntax. 

C I R e  l E (x,y) , r,c ,hw start, end d raws a CI rcle on the current graphics screen 

X I S  the horizontal posIt ion of the centerpOi nt (0 to 255) .  
Y IS the  vertical posi t ion of the centerpo i nt (0 to 1 9 1 ) .  
r i s  the rad i us I n  screen points.  ( I f  r i s  larger than 95 , the ci rcle  flattens agai nst 

the edges of the screen . )  
c i s  any avai lable color  (0-8) . I f  you omit c,  the com puter uses the foreground 

colo r .  
hw i s  the he ight  to width ratio ( 0  to  255) . I f  you omi t  h w, the computer uses 1 .  
start i s  the starti ng  poi nt (0 to 1 ) . I f  you omit start, the com puter starts at 0 

end is the end ing point (0 to 1 ) . If you omit end, t he  com puter uses 1 .  

I f  start equals end or I f  you omit both start and end, t he  computer d raws the 
com plete el l i pse. 

With C I RC L E ,  you only need to know the center of the CIrcle and the radius (the d istance 
from the center to the edge of the circle) . 

Br ing you r L ines program back I nto service. 

5 P M O D E 1 , 1 

1 0  p e l S  

2 0  S C R E E N 1 , 1 

2 5  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 > , P S E T  

3 0  L I N E  ( 0 , 1 9 1 > - ( 2 5 5 , 0 ) , P S E T  

4 0  G O T O  4 0  

Delete l ine 25 ,  and change line 30 as fol lows 

3 0  C I R C L E ( 1 2 8 , 9 6 ) , 9 5 

Run  the program . Your  screen shows a scruffy ci rcle .  A re you wonderi ng why the C I rcle I sn ' t  
t ru ly rou nd? Look at L i ne 5 and you see that the com puter i s  I n PM ODE 1 .  (Only 1 28 x 96 
posit ions are avai l ab le) .  
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Change PMODE 1 to P M ODE4 (256 x 1 92) as fo l lows 

5 P M O D E 4 , 1  

1 0  P C l S 

2 0  S C R E E N 1 , 1 

3 0  C I R C L E ( 1 2 8 , 9 6 ) , 9 5 

4 0  G O T O  4 0  

R u n  the program N ow, that ' s  a Cl rclel 

DO- IT-YOU RSELF PROGRAM 26 1 

USing the program above, generate a bu l l ' s-eye You can do th iS  one of two ways 

• Add a separate prog ram l ine for each concentrrc errcle but use a common 

center (h v coord inate) . 
• Use a FOR . N EXT loop with a STE P  1 0  

DO-i T-YOU RSELF P ROGRAM 26 2 

Do you sti l i  have the prog ram for the house you bu r l t? U se C I RCLE to put a doorknob 
on the front door. To add fu l l  detail to the ci rcle ,  run the p rogram In P M ODE 4. 

Coloring the Circle 
(The Color Option) 

After you decide the circle 's  radius,  choose its color .  Using 2 -color PMODE,  you don ' t  have 
m uch cho ice . if you use 4-color P M ODE (PM ODE 1 or 3 ) ,  you have many options 

You r  prog ram reads : 

5 P M O D E 1 , 1 

1 0  P C l S  

2 0  S C R E E N  1 , 1 

3 0  C I R C L E  ( 1 2 8 , 9 6 ) , 9 5 

4 0  G O T O 4 0  

First ,  make the circle a more manageable size 

3 0  C I R C L E ( 1 2 8 , 9 6 ) , 3 0  

For a l i tt le variety , change the color to Color 6 

3 0  C I R C L E ( 1 2 8 , 9 6 ) , 3 0 , 6  

I t 's  as easy as thatl  I n  fact . you can make the Circle any of the avai lable colors 
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Squeezing a Circle 
(The Height/Width Option) 

D i d  you ever take a H u la- H oop ,  b icyc le t i re ,  or buggy wheel and sq ueeze I t  w ith both hands 
to form an e l l i pse? 

S im i la r l y , you can change a c i rc le on your  screen to an e l l i pse by specify ing a he ight/wi dth 
ratio (h w) .  

" f l (; H T�W I .) ' H  

�� 
When you specify hw, Hle w idth of the c i rcle remai ns  the  same .  The he ight ,  however, I S  
determ ined by h w. 

• If h w  I S  1 .  the  he ight I S  the  same as t he  width . 

• If h w  IS g reater than 1 ,  the he igh t  IS g reater th an the width . 

• If h w  is l ess than 1 ,  th e  height I S  l ess than the width .  

For example ,  I n  th is prog ram , the h w  i s  1 ;  so the program d raws a round c i rc le .  

2 W I D T H  3 2  

5 P M O D E 4 , 1  

1 0  P C l S 

2 0  S C R E E N  1 , 1 

3 0  C I R C L E ( 1 2 8 , 9 6 ) , 3 0 , , 1  

4 0  G O T O  4 0  

I n  th i s program , the h w  IS 3 ,  so the program draws a vertical e l l i pse: 

3 0  C I R C L E ( 1 2 8 , 9 6 ) , 3 0  . .  3 

I n  th is  prog ram , the hw is .25 ,  so the program d raws a hor izonta l e l l i pse 

3 0  C I R C L E ( 1 2 8 , 9 6 ) , 3 0 . . .  2 5  

N ote that the above l i nes do not spec i fy the color (c) .  We sti l l  h ave to Inc lude a comma, to 
i n dicate that we are om i tt i ng c. Othe rw ise , the computer m istakes hw for c. 

Change L ine 30 in the fo l low i ng ways , and run the p rog ram : 

3 0  C I R C L E ( 1 2 8 , 9 6 ) , 3 0 . .  0 

3 0  C I R C L E ( 1 2 8 , 9 6 ) , 3 0  . .  1 0 0 

When h w  equa ls 0, the e l l i pse IS i nfi n ite ly wide (a h orizontal l i ne) .  And ,  when h w  equals a 
la rge number ,  t he  e l l i pse IS i nf i n itely long (a vertical l i ne) .  

1 49 



26 / Going in Circles 

1 50 

Spl itt ing the Ci rcle 
(The Arc Option) 
Suppose y o u  want to draw only part of a ci rcle (an arc) . To do this, specify the start and end 
of the arc, fol lowing the chart below. Keep in mind that the computer always draws clockwise . 

. 75 

. 50 o 

. 2 5  

Note: To draw a n  arc, you m ust specify hw. For a normal arc,  use hw 1 .  

For example, suppose, you want to draw this arc: 

. 7 5  

. 2 5  

To d o  so, use this command: 

3 0  C I RC L E  < 1 2 8 , 9 6 > , 3 0 , 1 , 1 , . 2 5 , . 7 5 

Now change the command to draw this arc: 

. 7 5  

I s  th is your new Line 30? 

3 0  C I R C L E ( 1 2 8 , 9 6 ) , 3 0 , 1 , 1 , . 7 5 , . 2 5 

DO-IT-YOU RSELF P ROG RAM 26-3 

Has night fal len on the house you bui lt? If so, you might want to put a crescent moon 

in the corner. This requires two intersecting arcs and some trial and error on your part. 

DO-IT-YOU RSELF PROGRAM 26-4 

Maybe it's cold, as well as dark, around you r  house. I f  so, show smoke coming out 
the chimney. (Use CIRCLE to generate a spiral that simulates the smoke . ) 



Lea rned in Chapter 26 
COM MAND 

C I RC L E  

26 / Going in Circles 
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27 I TH E BIG BRUSH-OFF 

You might  t n l n k we fo rgot that  th i s  i s  a color com p uter .  So far ,  i t ' s  been a l i tt le  d a b  of co lor  
here and a s plotch or  two of co lor  there .  You can never  create a m aster p iece that way l Wel l . 
I t ' S  t ime now to pai n t  the screen 

The PA I N T  com mand l ets  you " pai nt " any shape with any ava i lab le  co lor .  I ts  syntax IS  

PA I N T  (x, Y) , c, b paints t h e  c u rrent g raph ics screen 

x I S  the  h or izontal  pos i ti o n  (0 t o  255) of the pOi n t  at wh ich pai nt i ng  i s  to beg i n .  
Y I S  t h e  vert ical  pos i t ion ( 0  t o  1 9 1 ) .  
C I S  the co l o r  ( 0  t o  8 ) .  
b I S  t h e  border  col o r  a t  wh ich  pai nti n g  IS  t o  stop (0  to 8) . 

I f  t h e  com p uter reaches a border other than  that of the  specif ied color ,  It pai nts 
over t h at border .  

Change the L ines  program as fol lows:  

2 W I D T H  3 2  

5 P M O D E 3 , 1  

1 0 p e l S 

2 0  S C R E E N 1 , 1 

3 0  L I N E ( 0 , 0 ) - ( 2 5 5 , 1 9 1 > , P S E T 

4 0  L I N E  ( 0 , 1 9 1 ) - ( 2 5 5 , 0 ) , P S E T  

5 0  C I R C L E ( 1 2 8 , 9 6 ) , 9 0 

6 0  P A I N T  ( 1 3 5 , 1 2 5 ) , 8 , 8  

7 0  G O T O  7 0  
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Can you p red ict the resu lts? Lines 30 and 40 draw i ntersecti ng l i nes. L i ne 50 draws a circle,  

and the circle 's  center is where the two l i nes i ntersect That part is  easy, but what about PA I NT 

in L ine 60? 

If you guess that the com puter goes to Pos it ion ( 1 35, 1 25) and paints the screen Color 8 u nti l  
i t reaches a border that is  Co l or 8 ,  you ' re ri ght !  

Delete Line 30, and run the program Now that you redefi ned the borders, the com pute r paints 
half the ci rcie. 

DO-IT-YOURSELF PROG RAM 27- 1 

Can you pai nt the ent ire ci rcle? You can do th is  two ways. One involves add ing a 

l ine ;  the other i nvolves deleting a l ine .  

DO- I T-YOURSELF PROGRAM 27-2 

00 you st i l l  have your  house? I t  p robably looks fai r ly p la i n . Why not spruce i t  up 
with some paint? 

DO- IT-YOU RSELF PROGRAM 27-3 

Add a garage to your  house,  then use PAINT to raise and lower th e garage door.  
Si nce the pai nti ng action always goes u p  f i rst , th is takes a l ittle refi n ing on you r  part. 

Add a de lay before and after the opening.  With C I RCLE ,  add the sun .  

Learned in Chapter 27 
BASIC WORDS 

PAINT 



28 l ORA WI NG SHAPES 

You al ready know how to c reate l i nes,  e l l i pses , and boxes. How about l ea rn i ng a sho rtcut? 

The shortcut I S  the DRAW com m a n d .  DRAW l ets you d raw any shape by specifyi ng di rection ,  
ang le ,  and co lor-ali i n  the same commandl  

H ere is  the syntax of  DRAW: 
D R A W  shape d raws a shape o n  the cu r rent g raphics screen 

shape i s a str ing that can i nc lude the fol low ing  motion s u bcommands ,  modes, 
and opt ions:  

Motion Subcommands 
BMx ,y = M ove to Posit io n  x,Y 

Un = Up n poi nts 
On = Down n po i n ts 
Ln = Left n points 
Rn = R i g ht n points 
En = 45-degree ang le  n poi nts 
Fn = 1 35-deg ree angle n poi nts 
Gn = 225- deg re e  ang le  n poi nts 
Hn = 3 1 5-degree ang le  n points 
X = Execute a subst r i ng and return  

Modes 

Sn = Scale n ( 1 -62) 
Cn = Color  n (0-8) 
An = Angle  n (0-3) 

Options 
N = No u pd ate of d raw posit ion 
B = Blank (no d raw, just move) 

Note: I f  you omit the start poi nt ,  the com puter uses the l ast DRAW posit ion or ,  i f  
you haven't previously used DRAW, at the center of the screen .  I f  you omit the number  
of  points it sh ou ld  d raw, t h e  com p uter d raws 1 poi nt . 
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Drawing a Shape 
(The U ,  D,  L ,  and R Mot ion Su bcom mands) 

With DRAW , all you have to specify is where to start d raw i ng , which di rect ion to d raw, and 
how far to do so.  

Chan ge the Lines program so i t  looks l i ke th is :  

2 W I D T H  3 2 

5 P M O D E 3 , 1  

1 0  P C l S 

2 0  S C R E E N 1 , 1 

2 5  D R A W " B M 1 2 8 , 9 6 ; U 2 5 ; R 2 5 ; D 2 5 ; l 2 5 "  

4 0  G O T O  4 0  

Presto i Can you g uess why the sq uare ' s  lower l eft corner is at ( 1 28 , 96)? 

L ine 25 te l ls  the computer to start drawi ng at ( 1 28, 96) , d raw up (U) 25 poi nts, r ight (R) 2 5 ,  
d o w n  (D) 25 ,  and f i na l l y ,  left (L) 25 .  

Stand the sq uare on one of  i t s  corners.  To do so,  s u bst i tute E ,  F ,  G ,  and H for  U,  R ,  L ,  and 
o i n  L ine  25 

2 5  D R A W " B M 1 2 8 , 9 6 ; E 2 5 ; F 2 5 ; G 2 5 ; H 2 5 "  

The fi rst l i n e  angles off at 45 deg rees; the next, at 1 35 deg rees; the next , at 225 deg rees; 
and the last , at 3 1 5 degrees . 

There is one s l ight h itch i n  d raw i n g ang l es. If you are in PM O D E  0 or 1 and draw an ang le  
that has an odd -number  length and at least one odd- n u m ber coordinate (X,Y) , Lines F and 
H have a sl ight hitch at  the midpoint .  I f  both coord i nates are even- num bered ,  L ines E and 
G have the hi tch . Th is  i s  normal . 

DO- I T-YO U R S E L F  PROGRAM 28- 1 

You al ready know you r  com puter is the star of the show. Now,  prove it by d raw i ng 
a star. 

Starting at a Relative Posit ion 
(The " + "  and " - " Signs) 

I n  the above exam ples,  you to ld  the computer to start at an absolute position. You can a lso 
tel l the com puter to start d rawing at a relative position. 

For example ,  br ing out this version of Lines :  

2 W I D T H  3 2  
5 P M O D E  3 , 1  

1 0  P C l S 

2 0  S C R E E N  1 , 1 
2 5  D R A W  " B M 1 2 8 , 9 6 ; U 2 5 ; R 2 5 ; D 2 5 ; l 2 5 "  

4 0  G O T O  4 0  
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If you wish to create a second square at a posit ion relat ive to the f i rst square,  you cou ld add 
this l i ne :  

3 0  D R A W  / l B M + 1 5 ,  + 1 5 ;  U 2 5 ; R 2 5 ; D 2 5 ; L 2 5 / 1 

The + is an offset sign. When the com puter executes Li n e  30,  the cu rrent d raw posi t ion is  
( 1 28 , 96) , which i s  the last d raw position I n Line 25 .  So , to d raw the new square ,  the computer 
starts at ( 1 28 + 1 5 , 96 + 1 5) o r  ( 1 43 , 1 1 1 ) . 

Another  offset sig n  you can use is Change L ine 30 as fo l lows: 

3 0  D R A W / l B M + 1 5 ,  - 1 5 ;  U 2 5 ; R 2 5 ; D 2 5 ; L 2 5 / 1 

R u n  the program The start pOi nt of the new square I S  ( 1 28 + 1 5 ,96- 1 5) or ( 1 43 , 8 1 ) .  

Try th is  l i ne  

3 0  D R A W  " B M + 1 5 , 1 5 ; U 2 5 ;  R 2 5 ; D 2 5 ; L 2 5 "  

I f  you use an offset s ign for the x coord inate .  but omi t  the offset sig n  for the y coordinate . 
the computer uses a + offset Sig n  for the y coordi nate .  

DO- IT-YOURSELF PROGRAM 28-2 

After al l  this h eated act iv i ty ,  you ' re p ro bably ready to cool off . So why don · t  you use 
DRAW to create an i ce cu be? 

You can generate the enli re cube us ing DRAW,  or you can i ncorporate a coup le  
o f  L I N E  commands With i n  the  program . Try to use  both absolute and relat ive m otion .  

Reducing and Enlarging a Shape 
(The Scale Mode) 

What if the  fi gu res you d raw turn out to be too big or too smal l? 

The sol ut ion ' s  easy . Use the DRAW command ' s  scale mode. 

S n lets you scale a display 

n i s  a number  I n  the range 1 -62 that i nd i cates the scale factor in u n its of 1 /4 
as shown here 

1 1 /4 scale 
2 2/4 scale 
3 3/4 scale 
4 4/4 (fu l l )  scale 
5 5/4 (1 25%) scale 
8 8/4 (double) scale 
1 2  = 1 2/4 (trip le) scale 
etc . 

If you omit  n, the computer uses 4 (4/4 = 1 ) . 

After you enter Sn, the computer scales al l  motion subcommands accord i ng ly .  

M ake your refi ned L ines d raw a S ing le square agai n Do th is  by delet ing L ine 30 and changing 
L ine 25 as fol lows 

2 5  D R A W " S 2 ; B M 1 2 8 , 9 6 ; U 2 5 i R 2 5 ; D 2 5 ; L 2 5 "  
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R u n  the progra m .  The square I n  the lower l eft corner  IS ha l f  the  size you speci fie d .  

To see how small  o r  l a rge  a square can be. r u n  the fol lowing program 

S P M O D E  4 , 1  

1 0  P C L S 

2 0  S C R E E N 1 . 1 

2 S  F O R  S C A L E  = 1 T O  6 2  

3 0  S $  = " S "  + S T R $ ( S C A l E )  + " ; " 

3 S  D R A W  S $  + " B M 1 0 , 1 0 0 U 2 0 R 2 0 D 2 0 l 2 0 "  

4 0  N E X T  S C A L E 

5 0  G O T O  5 0  

Don ' t  make the mistake of th i n ki n g  that th e  smal l est squ are i s the one specif ied in L ine 3 5 .  
The one we specif ied IS  t h e  fou rt h  o n e  from the edge .  

/ 

When you use the scale-down opti o n ,  the comp uter ro u nds the res u l t i n g  l i ne length to the 

nearest whole n u m be r ,  I f  I t  I S  not a l ready a whole n u m ber .  

For exam ple ,  " S2U2 5R25D25L25"  results i n  a 1 2 1 /2 x 1 2  1 12 sq uare T il e  com puter draws 
a 1 3  x 1 3  square 

Co lori ng a Shape 
(The Color Option) 

D R AW ' s  C option l ets you specify t h e  color o f  what you are drawi ng . 

Fi rst , l i st t h e  L i nes program 

5 P M O D E 3 . 1  

1 0  P C l S 
2 0  S C R E E N 1 , 1 

3 0  D R A W " S 2 i B M 1 2 8 . 9 6 ; U 2 S ; R 2 S ; D 2 5 i L 2 5 "  

4 0  G O T O  4 0  

G o  bac k to fu l l  scale either by ch ang ing 82 to 84 o r  by de let i n g  82. Th en , r ight  inS ide the 
f i rst set of q uotati o n  marks In  line 30 , i nsert 

C 6 ;  
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R u n  t h e  prog ram . The sq u are is now C o l o r  6 

Rep lace the C6 ( i n  p rogram L i n e  30) wi th C8 .  and run the  progra m .  The square is now Co lor  8 .  

You  can I n se rt C n  anywhere I n  the  DRAW com ma n d .  A l l  act i o n s  that fol low a r e  t h e  co lor  you 
speci fy . For I n stance.  change l ine 30 to read 

3 0  D R A \oJ  " C 8 ;  B M 1 2 8 , 9 6 ; U 2 S ; R 2 5 ; C 6 ;  D 2 5 ; L 2 5 "  

R u n  t h e  p rog ram.  The program d i s plays a 2 -co lor  square .  Tne f i rst two l i nes d rawn are Co lor  
8 .  The second two are C olo r  6 

Drawing Angles 
(The Ang le Mode) 
The A mode le ts  you specify the  ang le  a t  wh ich a l i ne  I S  to  be d raw n .  Af te r  you i nc l u d e  A 

I n  the DRAW command .  t h e  com p uter d raws a l l  s u bseq uent  l i nes With the ang le  d i sp lacement 
s pecif i ed by An u nt I l  you s pecify othe rWise .  

H ere I S  the  syntax of the A s u bcommand 

A n l ets you s pecify the a n g l e  of a I i nc 

n i s  t h e  ang le  code (0 to 3) A l l  a n g l es are measu red c lockWise . 

o 0 deg rees 
1 90 deg rees 
2 1 80 deg rees 
3 270 d eg rees 

I f  yo u omit  An. the  com p uter  uses AD. 

lor  exam p l e .  you r program now reads 

5 P M O D E  3 , 1  

1 0  P C L S 

2 0 S C R E E N 1 , 1 

3 0  D R A W " C 6 ; B M 1 2 8 , 9 6 ; U 2 S ; R Z S ; D Z S ; L 2 S "  

4 0 G O T O  4 0  

C h a n g e  L i n e  30 

3 0  D R A W " A 0 ; B M 1 2 8 , 9 6 ; U 2 5 "  

R u n  the program . Your screen displays a vertical l i n e  that I S  25 pOi nts lon g .  Now change L i ne 30 :  

3 0  D R A \oJ " A 1 ; B M 1 2 8 , 9 6 ; u 2 5 "  

R u n  t h e  program The l i n e  i s  now hOrizontal . 
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Drawing a Blank 
(The Blan k Option) 

I f  you want the n ext l i ne you d raw t o  b e  a " blan k "  or  a n  i nvisi b le l i ne,  i nc lude the B opt ion .  

F o r  exam ple , l et ' s  say you  are d rawing letters o f  t he  a l phabet a n d  are ready for the l etter 

C ,  which i s  noth ing but a sq ua re with the nght side blank .  Change Line 30 as fol lows so the 
p rog ram generates such a fi g u re: 

3 0  D R A W  " B M 1 2 8 , 9 6 i U 2 5 i R 2 5 i B  i D 2 5 i L 2 5 "  

R u n  the program . Remember,  only the l ine immedi ately fol low i n g  the B is  blan k .  

DO- IT-YO U RSELF  P ROGRAM 28-3 

Pr int you r  name on the screen us ing DRAW Th is means you have to stay i n  the 
g raphics screen .  Su re , i t  would be easie r  to write your name on the text sc reen , but 
you can ' t have "true" text and g raphics at the same t ime.  

Drawing from the Same Point 
(The No U pdate Opt ion) 

A nother o f  DRAW's  m a n y  featu res is N , the n o  update option . N tel ls t h e  com puter to  return 
to i ts  orig ina l (cu rrent) posit ion after i t  d raws the next l ine .  To see th is ,  change Line 30 to read:  

3 0 D R A W " M 1 2 8 , 9 6 i  N i  U 2 5 i  N i  R 2 5 j N i  D 2 5 j N i  L 2 5 j " 

R u n  the program . The com p uter d raws a 25-poi nt l i n e  stra ight up from 1 28 , 96 .  It then retu rns 
to 1 28 ,96 ,  draws the next l ine , returns, draws the next, and so o n .  As a result, four  l i nes radi ate 
from the center of the scree n ,  each in a different direction (u p ,  right ,  down,  and left) . 

DO- IT-YOURSELF PROGRAM 28-4 

Using DRAW's  N option (and C IRCLE), draw a pie that has eight pieces. Once you ' ve 
done that, cut out a piece of the pie and put i t over to one s ide . 

Using Substrings 
(The X Su bcommand) 

The string fo l lowing DRAW can be either a constant, as in the previous examples, or a variable.  

For exam ple,  add Li ne 25 and change Line 30 as follows: 

2 5  A $ = " B M 1 2 8 , 9 6 j C 8 i U 2 5 j R 2 5 j D 2 5 i l 2 5 "  

3 0  D R A W  A $ 

R u n  the program . Fol lowi ng the i nstruct ions stored in A$, the com p uter d raws the 25 x 25 

square, startin g  at 1 28 ,96 .  
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The X su bcomm and lets you execute one D RAW str i ng with i n  another DRAW str i ng .  To d o  
th is ,  l eave L i n e  25 as it  i s  s o  it  defi nes A$.  The n , change L i n e  30.  The t w o  l i nes read :  

2 5  A $ = I B M 1 2 8 . 9 6 ; C 8 : U 2 5 ; R 2 5 ; D 2 5 ; L 2 5 "  

3 0  D R A W  " B M 9 5 . 5 0 ; U 2 5 : R 2 5 ;  X A $ :  0 2 5 ; L 2 5 "  

R u n  the prog ram . The computer starts drawi ng at 95 ,50 a l i n e  that extends u p  (U25) and 
then rig h t  (R25) . I t  then executes A$ so that it d raws a 25 x 25 squ are start ing at ( 1 28 , 96) 
After executing A$, i t  returns  to the or i g i nal (cu r re nt) str ing and com pletes i ts executio n 
(D25 . L25) . 

DO- IT  YOU RSELF PROGRAM 28-5 

Do- I t-Yourse l f  Program 28-3 shows that you can si mu late text (letters) on the g raphics 
screen by d rawi ng the l etters. U se DRAW to create al l  26 lette rs of the alp habet . 
Store the DRAW subcommand s  in strings .  Then use the X subcommand to a r range 
the letters i nto words .  

DO- IT-Y O U R S E L F  PROGRAM 28-6 

Do your  sti l l  have you r house? I f  so, load the prog ram agai n and use DRAW to make 
the front doo r  open and close . 

Learned in Chapter 28 
COM MAND 

DRAW 
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29 I TH E DISPLAY 
WE NT THAT ARRAY 

I n  prevIous  chapters,  you learned a few ways to move f ig u res f rom one screen to another , 

but none IS very effic ient .  There is a better array (groan) . It has to do with GET and PUT.  

How It Works 
(The GET and PUT Commands) 

Using the G E T  and PUT commands,  you can " get" a rectang ular  area from the  scree n ,  sto re 
I tS contents in an array (an area of memory) ,  and then " p ut" i t  back anywhere you want on 
the screen .  Th is  is  a good method for s imu lat ing  motion . 

The syntaxes for  GET and PUT are:  

G E T  (x 1 ,y1 )-(x2,y2), array, G gets a rectangle from the cu rrent g raphics screen 
and stores i t  in an array 

x l , y l  is the rectang le 's  u p per- left corner ,  
x2,y2 i s  the rectang l e ' s  l ower - r ight corner ,  
array i s  an area i n  memory that stores the rectang le .  
G stores the array in fu l l  g raphic detai l .  I t  is  req u i red when us ing h igh resol ut ion 

(PMODE 4 or PM ODE 3 wi th colo rs) or  when us ing the PUT action 

parameters .  

P U T  (x 1 , y !  )-(x2,y2), array, action puts a rectang le ,  stored in  an array , on the current 
g raph ics screen 

xl ,y  1 I S  the rectang le ' s  upper- left corner .  
x2,y2 I S  the rectang le 's  l ower- r ight  corner 
array I S  an area i n  memory where the rectangle IS  stored, 
action (shown o n  Table 29- 1 ) tel ls the com puter what to do with the points stored 
in the rectang le ,  

Note: Be sure the com puter  i s  i n  the same PMODE for GET as i t  is for PUT .  
Otherwise, you might not " put"  what you "got . " 
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Type a n d  r u n  t h i s  p rog ram to see how G E T  and P U T  work 

5 P C  l E A R  4 

1 0  P M O D E  3 , 1  

1 5 P C l S 

2 0  S C R E E N 1 , 1 

2 5  D I M  V ( 2 0 , 2 0 )  

3 0  C I R C L E ( 2 0 , 2 0 ) , 1 0  

3 5  G E T  ( 1 0 , 1 0 ) - ( 3 0 , 3 0 ) , V  

4 0  P C l S 

4 2  F O R  D l A V  = 1 T O  3 0 0 :  N E X T  O L A V  

4 5  P U T  ( 1 1 0 , 1 1 0 ) - ( 1 3 0 , 1 3 0 ) , V  

5 0 F O R  D l A V  = 1 T O  3 0 0 : N E X T  O L A V  

6 0  G O T O  6 0  

The prog ram d raws a ci rc le o n  one part of the screen a n d  then m oves i t  to another .  To do 
t h i S ,  t h e  com pute r 

1 .  C reates an array named V i n  m e m o ry (l i n e 25) . A rray V I S  big e n o u g h  to store a 20 x 

20 rectan g l e .  

2 .  D raws a ci rc le o n the screen (L ine  30) 

3 .  G ets a 20 x 2 0  rectang l e  conta i n i n g  the c irc le a n d  sto res i t  I n  the A rray V ( L i n e  35) . 

4 .  C l ears t h e  screen (l i n e  40) . 

5 .  Puts  t h e  20 x 20 recta ng l e  (sto red i n  A rray V) back on the scree n .  

Stori ng the Recta ngle 
(The DIM Command) 

Because G E T  a n d  P U T  use a n  a r ray t o  store the rectang l e ,  you need t o  reserve mem o ry for  
t h i s  array before you use GET or PUT.  The DIM com mand l ets you do so . 

D I M  array(!ength, width) c reates an array for stor i n g  a rectang l e t h e  size of 
length x width poi nts 

Note : DI M needs to be one of t h e  fi rst l i nes i n  your  prog ram (afte r C L E A R  

a n d  PCLEAR , i f  you use them) . 

How large does the array need to be? Th is  depends on how large a rectan g l e  you want to 
" g et "  or " p ut " :  

W i dt h  = x2 - x 1  
Length = y2 - y 1 

For exam ple ,  th is  p rog ram ' s G E T  command uses ( 1 0 , 1 0) a n d  (30, 30) to specify a rectan g l e .  
So,  the rectang le i s  20 x 20.  I t  h as a width and length o f  20.  The P U T  com mand u s e s  t h e  
s a m e  size rectang le :  20 x 20 .  S o m e  rectang les m i g h t  be t o o  l a r g e  to store i n  a n  array Each 
po i n t consumes f ive bytes when stored i n  an array .  
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Another Kind of Action 
(The PSET, PRESET, AND, OR, and NOT Options) 

So far, you ' ve used on ly  one act ion with PUT, the PSET action. When you don ' t  specify an 
action ,  the computer uses PSET. 

To see how the other actions work, start by runn i ng th is program . I t  puts 1 5  rectangles on 
the screen using the PSET action .  

5 P C  l E A R  4 

1 0  D I M  V ( 3 0 , 3 0 ) 

1 5  P M O D E  2 , 1  

2 0  P C l S  

2 5  S C R E E N  1 , 1 

3 0  C I R C L E ( 1 2 8 , 9 6 ) , 3 0 
3 5 P A I N T ( 1 2 8 , 9 5 ) , 2 , 4  

4 0  P A I N T  ( 1 2 8 , 9 7 > , 3 , 4  

4 5  G E T  ( 9 8 , 8 1 > - ( 1 2 8 , 1 1 1 > , V , G 

5 0 P C l S  

5 5  F O R  I = 1 5 0 T O  1 S T E P  - 1 0 

6 0  P U T  C I , 8 1 - I 1 5 ) - ( I + 6 0 , 1 1 1 - I 1 5 ) , V , P S E T 

6 5  N E X T  I 

7 0  G O T O  7 0  

P S E T  sets and resets each poi nt as it i s  i n  the array rectang le .  Each rectangle i t  puts on the 
screen is the same as the one stored in the array. 

Now, change Line 60 i n  various ways to try other actions .  Fi rst, try PRESET. 

6 0  P U T  ( 1 / 8 1 - 1 / 5 ) - ( 1 + 6 0 , 1 1 1 - 1 / 5 ) , V , P R E S E T  

P R E  S E T  sets and resets the reverse of each point i n  the array rectangle .  Each rectang le it 
p uts on the screen is  the reverse of the one stored i n  the array. 

Try the O R  action :  

6 0  P U T  ( I , 8 1 - I 1 5 ) - ( I + 6 0 , 1 1 1 - I 1 5 ) , V , O R  

O R  sets each point that ' s  eithe r  set i n  the array rectangle or al ready set i n  the posit ion where 
it ' s  putting the screen rectangle .  Each rectangle it puts on the screen has al l  points set that 
are stored i n  the array p lus what is cu rrently on the screen .  

For a strange effect , try the  NOT action :  

6 0  P U T  ( I , 8 1 - 1 / 5 ) - ( I + 6 0 , 1 1 1 - 1 / 5 ) , V , N O T  

N O T  sets and resets the reverse of what ' s  o n  the screen .  (NOT doesn ' t  care what ' s  stored 
i n  the array. )  Each rectangle it p uts on the screen is  the reverse of the previous one .  

Try the AND opt ion wi th the p rogram , and you won ' t see anyth ing :  

6 0  P U T  ( I , 8 1 - 1 / 5 ) - ( I + 6 0 , 1 1 1 - I 1 5 ) , V , A N D  

A N D  sets each point that i s  set i n  the array and i s  a l ready set on the screen i n  the posit ion 
where i t 's putti ng the rectangle .  Any points that don 't meet both of those condit ions are reset. 
In th is  case, each rectangle  AN D puts on the screen has all points reset. You see noth ing .  
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Table 29. 1 Put Actions 

This is a summary of each act io n :  

Option 

P S E T  

P R E S E T  

A N D  

O R 

N O T  

Function 

Sets each point that is  set in  the array. 

Resets each point that is set in  the array; sets each poi nt that is reset in the array. 

Compares each point i n  the array rectangle with the screen rectang le . I f  either 
or both are reset, the computer resets the screen pOint 

Com pares each point i n  the array rectangle to the scree n  rectang le .  I f  either 
i s  set, the computer sets the screen point .  

Reverses the state of each poi nt i n  the screen rectang l e  regardless of the array 
rectangle ' s  contents. 

DO·IT·YOURSELF PROGRAM 29· 1 

U se G E T  and P U T  to send a spacesh i p  u p  the screen .  You might want to add a 
few asteroids and aliens to make the voyage more exciti ng I 

Learned in Chapter 29 
COMMANDS 

GET 
PUT 
DIM 



PART 4 I TH E BIG P ICTU RE 

I n  C h apter 1 7 , you used the l ow�reso l ut ion text screen to d raw s i m p l e  dot�to dot pictures .  I n  
Part 2 ,  you used the l ow�resol ut io n g raphics screen to draw l i nes, c i rc les ,  and cu bes. 

In th is part of the boo k ,  you use the m ost powerfu l  screen for graphics ,  the h i g h �resol ut ion 
graph ics scree n ,  to d raw extremely d etai l e d ,  colorfu l ,  a n d  fast m ovi ng p ict u res.  

Here ' s  the B ig Picture:  

Max i m u m  M ax i m u m Max i m u m  

Posit ions Colors Memory 

Low� Reso l ut i on 64x32 9 None 
Text Screen 

Low�Resolut ion 256x 1 92 4 I ns ide BAS I C  
G raphics Screen 

H igh �Reso l ut ion  640x 1 92 1 6  Outs ide BAS I C  
Graphics Screen 
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Introducing . . .  CoCo 3! 

Sample program no 22 

Intra highlights some 01 the new 
features of Color BASIC verSion 2 

THE REAL T H I NG 

N [ U  F' E � T  R E S  

• o l or C o  p � t . �  J O f f . � S  

Computer Art 

Sample program no. 29 

Random lines, circles, and boxes 
create cOlorful computer art. Try 
our program, then change it. 



The Artists Palette 

Sample program no. 24 

Palette Shows you a mixture of 
sixteen colors randomly selected 
from the Sixty-four available colors 

The CoCo Rainbow 

Sample program no 23 

Heolor. leIs you see all Sixty-four 
colors, eIght at a time 



Color Doodle 

Sample program no 30 

Color Doodle lets you draw your 
own computer art on the screen 
Look al the program. and add your 
own special functIon keys 

Going Everywhere 
al Once 

Sample program no, 5 

In-Out draws moVII'IQ patterns of 
lInes In exciting colors. Change the 
colors tor more vanety. 



String Art 

Sample program no. 28 

Moving lines draw colorful stnng 
art. The program uses random 
startlng points for a line, and twists 
them until they bounce off the 
screen edges. 

Pick a Lucky Clover 

Sample program no. 17 

Grow your own a-Leaf Clover. 

Transplant It to other parts of the 
screen. 



A Sine of the Times 

Sample program no 9 

Weave a wave across your screen 
WIth a lOop and some tricky 
trigonometry. 

This Fan is a Breeze 

Sample program no. 19 

Cool off In front of your own 
computerized tan. Change the 

colors for different effects. 



This is your BASIC 
tunnel . . .  

See do it yourself program no. 24·1 

Dig an electrOniC tunnel. Look at 

how do 11 yourself program no 
24·' draws chimney smoke. Delete 
lines 25·90 and design your own 
tunnel. Hint: Try a larger radius 
Experiment with the program to 
change the depth and width of the 
tunnel. 

I CAD, Can You? 

Sample program no. 7 

Projection Studies gives you a 
first encounter With Computer 

Aided Design (CAD). 



Looping Loops 

Sample program no. 21 

WalCh circles change In color and 
grow The sizes change at random. 

Colorful Boxes 

Sample program no. 25 

Colorbox draws a screen full of 
boxes, then changes the colors. 



Build Your Own House 

Do It yourself program no 26·4 

BUild a house complete with 

smoking chimney BUild your own 

additions 

An Electronic Blanket 

Sample program no 13 

Weave a Navaho Blanket 10 keep 

yourse l warm_ Expenment with 
different sizes and colors 



30 I T H O U SAN DS O F  DOTS 

The h ig h - resol ut ion graphics screen works in much the same way as the low-resol ution graph ics 
screen .  The orily  difference between the two screens is that the h igh - resol ut ion screen ,  wh i le  
offe r i ng more featu res, i s  actua l ly  easier to  use.  

Creati ng a Graphics Screen 
(The HSCREEN Command) 

High- resol ut ion g raph ics lets you create a g raph ics screen us i ng  on ly  one command ,  the 
HSC R E E N  command . HSC R E E N  does the same tasks that th ree low-resol ut ion commands do. 

• It sets the features to be used on the g raph ics screen (as does the PM ODE command). 

• I t d isp lays the g raphics screen (as does the SC R E E N  com mand) .  

• I t  clears the graph ics screen (as does the PClS command) . 

The syntax of HSC R E E N  i s :  

H S C R E E N n sets the features for di splays,  and clears th e cur rent h i g h 
resol ut ion g raphics screen .  

n s pecif ies which featu res you want t o  use (0-4) . 

To see how H SC R E E N  works ,  type th is  program 

1 0  H S C R E E N  1 

2 0 G O T O  2 0  

When you run  the prog ram , you see a blank h igh - reso l ut ion g ra ph i cs scree n .  P ress iBREA-K) 
to return  to the text screen .  

HSCR E E N ,  l i ke PMODE,  l ets you choose f rom different sett ings that spec ify which featu res 
you want to use . The featu res you can use are: 

• Grid pos it i ons - You can use a maxi m u m  of 640 x 1 92 posit ions at a t ime .  

• Colors-You can use a maxi m u m  of 1 6  colors at a t ime.  

The avai lable sett i n g s  are l isted on Table 30- 1 . 

HSC R E E N  1 
HSCR E E N  2 
HSC R E E N  3 

H SC R E E N  4 

Table 30. 1 I HSCREEN Settings 

Grid Posit ions 

320 x 1 92 
320 x 1 92 
640 x 1 92 
640 x 1 92 

Colors 
4 
1 6  
2 
4 

The H SC R E E N  1 sett ing that we used above specif ies a 320 x 1 92 gr id wi th a maxi m u m  of 

fou r  colors . 

I n  addit ion to these fou r  sett ings , you can use a f i fth sett ing : 

H S C R E E N  0 
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This setting returns you to the low-resolut ion g raphics mode. Once you have entered the h igh
resol ut ion mode,  by execut ing an HSCREEN 1 (or 2,  3 ,  or 4) command , you cannot display 
a low-resolut ion g raphics screen w ithout f i rst executi ng an HSCRE E N  0 comman d .  

N ote that, un l ike PMODE ,  HSCREEN does not use d ifferent pages of  g raphics memory Al l 
h igh- resol ution screens are stored i n  the same area of memory. 

Producing Graphics on the Screen 
(The H igh-resolution Graphics Com mands) 

High- resol ution g raphics has a counterpart to almost all the low-resolution commands. The 
high-resolution commands,  and their low-resolut ion cou nterparts, are l isted i n  Table 30 . 2 .  

Table 30 .2  I High- and Low-resolution Graphics Commands 

H ig h-Resolution 

HCI RClE 
HClS 
HCOlOR 
H D RAW 
H L i N E  
H PAINT 
H R ESET 
HSET 
H POINT 

low-Resol ution 

CIRCLE 
PClS 
COLOR 
DRAW 
L I N E  
PA I N T  
PRESET 
PSET 
PPOI NT 

For example, the h igh- resolution HCIRClE command corresponds to  the low- resolution CIRCLE 

command.  Both work i n  almost the same way. (The few differences are discussed below. ) 
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Because h igh- and low-resol ut ion commands are so s imi lar ,  i t is easy to convert a program 
from one mode to another . 

Look at the fi rst prog ram i n Chapte r 26 , wh ich d raws a circle on the low-resolut ion screen . 

5 P M O D E  4 , 1  

1 0  P C l S 

2 0  S C R E E N  1 , 1 
3 0  C I R C L E ( 1 2 8 , 9 6 ) , 9 5  

4 0  G O T O 4 0  

To convert th is program to d raw a c i rc le on the h igh- resol ut ion screen ,  type : 

1 0  H S C R E E N  2 

3 0  H C I R C l E ( 1 6 0 , 9 6 ) , 9 5 

4 0  G O T O  4 0 

A Different Use of Grids 
(H igh- v Low-resolution Commands) 

U n l i ke the low-resolut ion com mands,  the high-resol ut ion commands use exact, rather than 
scaled , g ri d  positions.  This means that if you change to a different high-resolution g ri d ,  you 
need to change the dot posit ions in the h igh-resolution program .  

F o r  exam ple, t he  C i rc le prog ram is  currently us i ng a 640 x 1 92 gr id .  

1 0  H S C R E E N 4 

3 0  H C I R C l E ( 1 6 0 , 9 6 ) , 9 5 

4 0  G O T O  4 0 

Change the HSC R E E N  sett i ng so that i t uses a 320 x 1 92 gr id 

1 0  H S C R E E N 1 

Now, run  the program . Because you changed to a 320 x 1 92 gr id , the c i rc le appears at a 
different p lace on the screen.  To make it appear at the same p lace , change the dot pos it ions 
in the HCI RCLE command :  

3 0  H C I R C L E ( 8 0 , 9 6 ) , 9 5  

A Different Use of  Color 
(H igh- v Low-resolution Commands) 

High-resolution graph ics commands use the palette in a different way than thei r low- resol ution 
cou nterparts. 

For example, add a l ine to the "C i rcle" program so that the com puter pa i nts the ci rcle Color 1 .  

3 5  H P A I N T  ( 1 6 0 , 9 6 ) , 1 , 1  

Now, run the program . I n  the low-resolut ion mode, the ci rcle would have been pai nted one 
of several different colors,  depend i ng on which color mode (2-color or 4 -colo r) and colo r set 

(Color Set 1 or 2) you were using . 
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I n  the h igh-resol ution mode, Color 1 always speci fics the same color :  th e color stored i rl  Palette 
Slot 1 .  

To pai nt the ci rcle a nonstandard color ,  such as color code 23 , store the color code i n  Palette 
Slot 1 .  Type th is l i ne  and run the prog ram , 

3 P A L E T T E  1 , 2 3 

Table 7 . 9  in "Odds and Ends" shows how the h i g h-resol ut ion g raphics commands use the 
pal ette i n  each HSCREEN color mode.  

A Better Way of Printing 
(The HPRINT Command) 
O n e  m ajor d rawback o f  usi n g  a low- resolut ion graphiCS screen I S  that you cannot easi l y  pr in t  
a m essage o n  i t .  Sure ,  you can use the DRAW com mand to make each letter ,  but  th is  is  tedious 
and req u i res a l ot of memory.  

In the h i gh- resol ut ion mode, the H P R I NT command pr i nts a m essagr: d i rect ly  on the h i g h 
resolut ion graphics screen .  I t s  syntax i s :  

H P R I N T (x,y) ,  message P ri nts message a t  Text Posit ion x,y on the h ig h-resol ution 
graph i CS screen 

H PR I t\T req ui res that you give text POSiti ons, rather than g raphics positions,  A 320 x 1 92 
graphiCS screen corresponds to a 40 x 24 text screen.  A 640 x 1 92 graphics screen corresponds 
to an 80 x 24 text screen .  

So, i n  HSCR EEN 1 or HSCR E E N  2 ,  4 0  col u m n s  are avai lable.  I n  HSCREEN 3 o r  H S C R E E N  
4 ,  80 col u m ns a r e  avai lable.  I f  t h e  m essage is  l onger than t h e  n u m b e r  of col u m n s  available. 
the last part of the message IS cl i pped . 

These are examples of HSC R E E N  commands: 

H P R I N T ( 0 , 2 0 ) , " T h e  S c o r e  i s  " , S C  

H P R I N T ( 0 ,  0 ) , " Y o u r  n a m e ; s " ; A S  

H P R I N T  ( 1 0 , 1 0 ) ,  A $ + B $  

Learned in Chapter 30 
COMMANDS 

H SC R E E N  

H C I R C L E ,  HCLS, 
HCOLOR, H DRAW 
H L l N E ,  H PAI NT, 
HRESET, HSET, 
H PO I N T 
PALETTE 
HPRI NT 

FUNCTION 

HPOINT 
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G E T  and PUT are useful commands I n  the low reso lut ion m ode . These commands let you 
" get " a rectang le ,  sto re i t  i n  an  array, and " p ut" i t  somewhere e lse on the screen . 

- _ J) 

The problem IS t h at an array consumes valuable memo ry space and,  by doing so, takes away 
momory space that the BASIC program could be usi ng  

Tr1 e  rli g h -resol ution cou nterparts of G ET ano PUT do not use an array to store tne rectangle .  

I n tact they do not use any storage within  the BASI C  area. I nstead , they use special GET/PUT 
butters , which are areas of memory outside BAS I C .  

Reserving a Buffer 
(The H B U FF Command) 

Before you can use a GETIrUT buffer,  you need t o  tel l  BASIC know you plan t o  use i t .  You 
can do this usi ng a specia l  h i(:Jh-resolution command cal led H B U FF.  

The syntax o f  H B U FF I S :  

H B U F F buffer, size Reserves a G E T  IPUT buHer 

buffer is  a number  that labels the GET/PU T buffer .  

size is the s ize of the GET/PUT buffe r , where size = (number of bytes 1 )  

To use H BUFF,  BASIC needs to know how much buffer memory to set aside to store the 
rectangle .  The un i t  of measure for memory i s  cal led a byte. Depending on the HSCREEN 

m ode you are  us ing ,  each byte can store 2 ,  4 ,  or 8 dots from the screen . Ta b le 3 1 . 1  shows 
how many dots BASIC stores in a byte, depending on the HSC R E E N  mode you are using .  
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Table 3 1 . 1  I Memory Required for Graphics 

Screen mode 

HSCREEN 1 
H SC R E E N  2 
HSCREEN 3 
HSC R E E N  4 

Dots per Byte 
4 

2 

8 
4 

As an example, su ppose you want to do an HG ET of the rectangle (1 0 , 5)-(30 , 1 5) i n  HSC R E E N  
1 .  BASIC rounds the  X coordi nates down t o  t il e  nearest byte, according to the graphics screen 
mode you are usi n g ,  BAS IC reads the fi rst X va l ue of 1 0 , and divides it by the n um ber of 
dots per byte for HSCREEN 1 (See tahle 3 1 . 1 ) ,  

1 0 / 4 = 2 , 5  

Because BASIC rounds down for HGET/HPUT X coordinates, ig nore the fract ion t o  the right 
of the deci mal po int . This gives you an answer of 2, M ulti ply this n um ber by the n um ber of 
dots per byte for HSC R E E N  1 The result I S the fi rst X coord inate that BASI C wi l l  use for the 
HG ET. 

2 * 4 = 8 

You have now solved almost half of the mystery. The other X coordinate is solved the same way 

30 I 4 = 7.5 ( Ignore the fract ion) 

7 * 4 = 28 

So, i n  HSCREEN 1 ,  If you tel l BASIC to HGET(1 0,5)·(30, 1 5) I t  wil l  actua l ly HG ET(8 ,5)-(28, 1 5) .  
Now, solve t h e  last part o f  the mystery, What size does HBUFF need to be to store 
H G ET(8 . 5)-(28,  1 5) i n  HSCR E E N  1 ?  Here IS how to figure it out. 

Su btract the smaller X coordi nate va lue (8) from the larger X coord i n ate value (28) , 

28 - 8 = 20 

Add 1 to the result. 

20 + 1 = 21 

Divide the new result (2 1 )  by the n umber of dots per byte for HSCREE N  1 (4) ,  

2 1  1 4  = 5 .25 

If there is a fraction in the answer. round the answer up to the next h ig her whole number.  
Because you got an answer of 5 .25.  and not 5.  round the answer up to 6,  Th is is  the number 
of bytes required to store each row , or the width of the HGET rectangle i n  bytes, N ow ,  subtract 
the smaller Y coordinate va lue (5) from the larger Y coord inate value ( 1 5) ,  

1 5 - 5  = 1 0  

Add 1 to the result . 

1 0 + 1 = 1 1 

This answer IS the he ight of the H G ET rectangle I n dots. To find out the total number of bytes 
requi red to store the rectangle, mulliply the Width in bytes (6) , by the height in dots ( 1 1 ) . 

6 • 1 1  = 66 
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Because size equa ls  the n u m ber of bytes m inus  1 ,  subt ract 1 from th is  value .  

66 - 1 = 65 

Therefore,  an HG ET( 1 0 , 5)-(30 ,  1 5) In HSC R E E N  1 requ i res an H B U F F  with a s ize value of 65.  
To see what H BU FF looks l i ke I n a prog ram l i ne ,  exa m i n e  t h e  l i ne be low.  Th is  l i ne  assigns  
H B U FF buffer n u m ber  1 a size o f  65 Remember that size i s  1 less than the n u m ber  o f  bytes 
the buffer can store . In this exam ple ,  the H B U FF can store 66 bytes. 

1 0  H B U F F 1 , 6 5  

Getting a Rectangle into the Buffer 
(The HGET Command) 

T o  get a rectang le a n d  p u t  I t  I nto t h e  buffer ,  you use t h e  H G E T  command .  H G E T  I S  the 
counterpart to GET. Its syntax I S :  

H G E T  (x 1 , y  1 )-(x2,y2) , buffer Gets a rectang le  from the h i gh- reso lu t ion  g raphics 
screen and sto res It in buffer. 

The fo l lowi ng program draws a smal l  box near the top l eft corner of the screen and gets it 
i nto buffer 1 .  

1 0  H B U F F 1 , 4 3 

2 0  H S C R E E N  4 

3 0  H L I N E ( 1 0 , 0 ) - ( 2 0 , 1 0 ) , P S E T , B  

4 0  H G E T ( 1 0 , 0 ) - ( 2 0 , 1 0 ) , 1  

5 0  G O T O  S 0  

Putti ng the Rectangle on  the Screen 
(The HPUT Command) 

T o  put  the  rectang le  on the screen ,  you  use the H P U T  comman d ,  wh i ch  corresponds to PUT .  
I t s  syntax I S :  

H P U T  (x 1 , y 1  )-(x2,y2) ,buffer,action Puts a rectang le from buffer o n  t he  h lgh 
resol ut ion g raph ics screen us i ng the  specif ied action. The action c a n  be PSET,  

PRESET,  A N D ,  O R ,  and NOT. 

This l ine puts the box e lsewhere on the same screen :  

4 5 H P U T < 2 6 , 2 0 ) - ( 3 6 , 3 0 )  , 1  , P S E T  

Remem ber that the color codes that are put  on the screen refer to palette s lots .  Try usi ng  
A N D  and O R .  You  m igh t  get some surp ris ing and colorfu l  resu lts .  
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Learned in Chapter 3 1  
BASIC Words 

H B U Fr 
H G ET and HPU T 

1 76 

Concepts 

Reserving a buffer 
USing the butler for moving or 
dupl icating a rectangle 



PA RT 5 I 
GETTI NG DOWN TO BUSI N ESS 

I n  t h i s  part of tile boo k .  we g e t  d o w n  10 busi ness and d e a l  w i t h  data f o r  exam ple .  checkbook 

recei pts . tax records .  add ress, and books . You ' "  l earn to organ ize this data by wr l l i n g  programs 

t h at f i le ,  u pdate,  pr int ,  a n d  ana lyze .  
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32 I STORI NG DATA 

Stor ing  a BASI C  prog ram on tape IS  easy . You s imp ly  use the CSAVE command .  Stori ng  data 

on tape takes a l i t t le more effort .  You need a program . 

This  chapter shows how to wnte two p rog rams for stonng data on tape. The fi rst program 

sto res data o n  tape. The second retneves data from tape. 

A Program to Output Data 
(The OPEN , PRINT #, and CLOSE Commands) 

Assume you want to store th ese checks on tape 

- - - - -- - -- -- -C H ECKS-- 

P U B L I C  HOSPITAL 
PA U L ' S  G R OCERY 
C H A R I TY F U N D  

DAN DY OFF ICE S U PPLY 

Start with a short ,  s i m pl e  prog ram that stores t h e  fi r st check,  " P U BL I C  H OS P I TA L , " to tape . 
Type 

1 0  O P E N  " 0 " , # - 1 , " C H E C K S "  

2 0  P R I N T # - 1 , " P U B L I C  H O S P I T A L "  

3 0  C L O S E  # - 1  

P repare the tape reco rder for reco rdi ng : 

1 .  Con nect you r tape reco rder.  

2 .  I nsert a tape I n  your tape recorde r , a n d  reWind t h e  tapp.. 

3. Press you r  recorder 's  PLAY and RECORD buttons u nti l  they lock.  
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R u n  the program . The tape recorder turns on whi le the comp uter does several tasks, 
• It opens communication with the tape recorder ,  

• I t  p repares to store datil 

• I t  labels the area 01 the; tape where it will store datil as a file named " C H E C KS , "  

ThiS  a l l  h a p pens I n  L i n e  1 0 . ,\J ote the meaning of t h e  #- 1 U " and ' C H E C KS "  
• #· 1 speclf le" the tape recorder ,  
• " 0 '  stands for output .  

• " C H EC K S "  speCif ies a f i lename 

The next l i ne ,  Li ne 20, sends " PU B L I C  HOS P I TAL" to the tape recorder ,  

The l ast l i n e ,  Line 30 ,  closes communi cation with the tape recorde r ,  

The prog ram w e  wrote, w h i c h  w e  call an output program , uses t h re e  new commands T h e i r  

syntaxes are : 

O P E  N mode, de vice, file Opens comm un icat ion With device so you can 
t ransmit  i nformati on to file us i ng the speci f ied mode of data t ransmissi o n ,  

mode can be ' ' I ' '  ( I nput) o r  " 0 "  (Output) de vice can b e  #0 (screen or  keyboard) , 
# · 1  (cassette) , o r  # 2  (pr inter) , 

P R  1 N T  #dr: vlce, message Pr i nts a message to de vice 

C L O  S E #device Cl oses com m u n icat ion With dCVf(;e, 

A Program to Retrieve Data 
(The INPUT # Command) 
To load data back i nto m emory you need an in put prog ram E rase t h e  output program you 
now have in  memory and type; 

1 0 0 O P E N  " I " ,  # - 1 , " C H E C K S "  
1 1 0  I N P U T II - 1 , A $ 

1 2 (/l P R I N T  A $  

1 3 0  C L O S E  # - 1  

Prepare the recorde r for load i n g  data: 

1 .  Rewi nd the tape . 

2 .  P ress the P LAY button ,  

3 .  The n ,  r u n  the program , 

L ine 1 00 opens com m u nicati on With the tape recorder ,  th is ti me to retrieve ( " I " ) data from 
a fi le named "CHECKS" . 
Line 1 10 i n puts a data Item from ' CHECKS" and l abels th iS  item as A$. Line 1 20 displ ays A$. 

L i n e  1 20 closes comm u n i cation with the tape recorder,  



32 / Storing Data 

The i n put program uses another  new command .  Its syntax is :  

I N P U T  #device Retr ieves i nformat ion f rom dev i ce unt i l  one of the fo l lowi ng 
characters i s  encountered : a com m a  ( , ) ,  a sem icolon ( ; ) , o r  a carr iage return 
(( ENTER )) . 

Find i ng the End of the F i le  
(The EOF Fu nction) 

Suppose you don ' t  know how many data items are stored i n  " C H ECKS " .  You want t o  retrieve 
al l  the data i tems unti l you reach the end of the f i le .  

Y o u  can do th is  by add ing these l i nes to the i nput p rog ram you now have In  memory: 

1 0 5 I F  E O F ( - 1 ) = - 1  T H E N 1 3 0 

1 2 5  G O T 0 1 0 5 

L ine 1 05 checks to see if you reached the end of the fi le .  

• If you have ,  E OF(- 1 )  equals - 1 . The computer goes to Li ne  30 and closes 
commu nication with the fi le .  

• I f  you have not, EOF(- 1 ) does not equal  - 1 . The com p uter retr i eves the next data 
item In the fi l e  

To see i f  you have reached t h e  end o f  the f i l e ,  you used a new function .  I ts syntax i s :  

E O  F (device) Returns a number i nd icat ing whether you ' ve reached the end of  the 
fi le on device. The n u m ber returned is -1 (end of f i l e) or  0 (not the end of fi le) .  

Storing More Data 

So far ,  " C H ECKS " has been easy to handle ,  but not very usefu l . S u p pose you want to store 
al l t h i s  i nformation in " C H ECKS" 

CH ECKS 

PAYA B L E  TO AM OU N T E X P E I\JSE 

P U B L I C  H OS P I TAL 45 . 78 M E D I C A L  
PAU L ' S  G R OC E R Y  2 2 . 50 FOOD 
CHARITY F U N D  20.00 CONTR I BUT ION 
S A L E S  OFFICE 1 3 . 6 7  B U S I N ESS 

Here is an output program that lets you store al i the above i nformation , not only for the fou r  

checks l i sted above,  b u t  for as  many checks as  you  want: 

5 C L S  

1 0  O P E N  " 0 " , # - 1 , " C H E C K S "  

2 0  I N P U T  " C H E C K  P A Y A B L E  T O  . " . A $ , 

3 0  I F  A $  = " "  T H E N  8 0  

4 0  I N P U T  " A M O U N T : $ "  i B 

5 0  I N P U T  " E X P E N S E  : " i C $  

6 0  P R I N T # - 1 , A $ , B , C $  

7 0  G O T O  2 0  

8 0 C L O S E # - 1  

1 8 1  
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Here is a complementary i nput program that retrieves a l l  the checks you stored u nt i l  i t  reaches 
the end of the f i le :  

1 0 0 O P E N  " I " ,  # - 1 , " C H E C K S " 

1 1 0  I F  E O F ( - 1 ) = - 1  T H E N  1 5 0 

1 2 0 I N P U T # - 1 , A $ , B , C $  

1 5 0 P R I N T U ;  B :  C $  

1 6 0 G O T 0 1 1 0  

1 7 0 C L O S E # - 1  

Learned i n  Chapter 32 
COMMANDS 

O P E N  
CLOSE 
PRI N T  # 
I N PUT # 

FUNCTION 

FOF 
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I n this chapter .  we show how to organize large g roups of numbers using a new kind of variable 
and a new way of organizi ng variables 

A New Kind of Variables 
(Subscripted Variables) 

Assume yo u want to store a l l  the  votes for [)Istncts 1 - 1 4  i nto variab les 

ELECTION RETURNS 

District Votes for Candidate 

1 1 43 
2 2 1 5  

3 1 25 

4 331  

5 442 
6 324 
7 2 1 3  

8 1 1 5  
9 3 1 8 
1 0  3 1 4  
1 1  223 
1 2  1 52 

1 3  3 1 4  
1 4  92 

One way i s  to store them in the same kind of variables yo u ' ve been usi ng al l  alon g .  simple 
variables. For example. store the votes for the fi rst th ree districts i nto simple var iables by typlnq .  

A '" 1 4 3 CE:-NTER I 
B '" 2 1 5 I ENT E�R )  
C '" 1 2 5 ( ENrEl1 ) 
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A better way IS to use subscripted variables. Type'  

A ( 1 ) :: 1 4 3 'ENtEf{ 
A ( 2 )  = 2 1  S -E-N-T ER-: 
A ( 3 )  = 1 2 5  :�NT_EFi 

Subscripted variables have subscri pts sucil as ( 1 ) ,  (2) . and (3) .  Other than tho subscripts, they 
work the same as Simple variables To see for yourself ,  type both of these l i nes: 

P R I N T  A ;  B ;  c ( f;1:nER' 
P R I N T A ( 1 ) ; A ( 2 ) ; A ( 3 ) i E-NTER�' 

A Way of Organizing Subscripted Variables 
(Arrays and the D I M  Command) 
Take a q u i c k  look,  and compare t h e  two prog rams below. Both work t h e  same.  Program 1 

uses simple vari ables; Program 2 uses su bscri pted variables.  

PROG RAM 1 
1 'll D A T A  1 4 3 , 2 1 5 , 1 2 5 , 3 3 1 , 4 4 2  

2 'll D A T A 3 2 4 , 2 1 3 , 1 1 5 , 3 1 8 , 3 1 4 

3 'll D A T A 2 2 3 , 1 5 2 , 3 1 4 , 9 2 

4 'll R E A D  A , B , C , D , E  

5 'll R E A D  F , G , H , I , J  

6 'll R E A D K , L , M , N  

7 0  I N P U T  " D I S T R I C T N O . ( 1 - 1 4 ) " ; Z  

7 S  I F  Z > 1 4  T H E N  7 e  

8 e I F  Z = 1  T H E N  PR I N T  A " V O T E S "  

g e  I F  Z '" 2  T H E N  P R I N T B " V O T E S "  
1 e e I F  Z = 3  T H E N  P R I N T  C " V O T E S  

1 1 e  I F  Z = 4  T H E N  P R I N T  D " V O T E S  

1 2 e I F  Z = 5  T H E N  P R I N T E " V O T E S  

1 3 'll I F  Z = 6  T H E N P R I N T  F " V O T E S  

1 4 'll I F  Z = 7  T H E N  P R I N T  G " V O T E S  

1 5 'll I F  Z = 8  T H E N P R I N T  H " V O T E S  

1 6 'll I F  Z = 9  T H E N  P R I N T I " V O T E S  

1 7 'll I F  Z = H  T H E N  P R I N T J " V O T E  " 

1 8 'll I F  Z = 1 1 T H E N  P R I N T K " V O T E S "  

1 9 '1l  I F  Z = 1 2 T H E N  P R  I N T L " V O T E S "  

2 'll 'll I F  Z = 1 3 T H E N  P R I N T M " V O T E S "  

2 1 'll I F  Z = 1 4 T H E N  P R I N T N " V O T E S "  

2 2 'll G O T O  7 'll 

PROGRAM 2 
1 e  D A T A  1 4 3 , 2 1 5 , 1 2 5 , 3 3 1 , 4 4 2  

2 e D A T A  3 2 4 , 2 1 3 , 1 1 5 , 3 1 8 , 3 1 4  

3 e  D A T A  2 2 3 , 1 5 2 , 3 1 4 , 9 2 

4 0  D I M A ( 1 4 ) 
5 0  F O R  X = 1  T O  1 4  
6 e  R E A D A ( X )  

7 e  N E X T  X 

8 'll I N P U T " D I S T R I C T  N O  ( 1 - 1 4 ) " ; Z  

8 5  I F  Z > 1 4 T H E N  8 e  

g e  P R I N T A ( Z ) " V O T E S "  

1 e e G O T O  8 'll 



33 / Numeric A rrays 

P rogram 1 i s  cum bersome to write . P rogram 2 is  sho rt and s imp le  to write .  

E nter and run Program 2.  Here ' s  how i t  works 

• L i ne 40 reserves ,  or dimensions, space for an array named A with su bscri pted 
var iables rang ing from A(O) to A(1 4) .  

• Li nes 50 and 70 set u p  a loop to count from 1 to 1 4 . 

L i ne  60 reads a l l  1 4  votes i nto Array A :  

Y O U R  
A ( 1 ) = 1 4 3 
A ( 2 ) = 2 1 5  
A ( 3 )  = 1 2 5 
A ( 4 )  = 3 3 1  
A ( 5 )  = 4 4 2  
A ( 6 )  = 3 2 4 
A U ) = 2 1 3 

C O M P U T E R ' S  M E M O R Y  
A ( 8 )  = 1 1 5  
A ( 9 )  = 3 1 8  
A ( 1 0 ) = 3 1 4 
A ( 1 1 ) = 2 2 3  
A ( 1 2 ) = 1 5 2  
A ( 1 3 )  = 3 1 4 
A ( 1 4 ) = 9 2  

• L i ne 80 asks you to ente r a subscr i pt, and Line 90 pr i nts t h e  I tem you req uested .  

L ine  40 u ses a new BASIC comman d ,  D I M .  D I M ' s  syntax i s :  

D I M  vanable(n) Dimensions variable a s  an array wi th  n su bscri pts .  

Note : Actual ly ,  yo u a r e  only  req ui red to use D I M  w h e n  y o u  p lan to  use 
su bscri pts higher than 1 0 . H oweve r ,  even i f  you ' re not using su bscri pts h i g h e r  
than 1 0 , i t 's  a good Idea t o  use DI M anyway, for reserv ing exactly the  right amou nt 
of memory.  

Now that you stored i nformation i n  an array, i t ' s  easy to manage the i nformatio n .  For i nstance, 
add th ese l i nes ,  to change the i nformation :  

9 2  I N P U T  " D O Y O U  W A N T  T O  A D D  T O  T H I S " ; R $ 

9 4  I F  R $ = " N O "  T H E N  8 0  

9 6  I N P U T  " H O W M A N Y  M O R E  V O T E S " ; X  

9 7  A ( Z ) = A ( Z )  + X 

9 8  P R I N T " T O T A L V O T E S  F O R  D I S T R I C T " Z " I S  N O W  " A ( Z )  

Or add these l i nes to d i sp l ay the i nformati o n :  

7 2  I N P U T  " D O  Y O U  W A N T  T O  S E E  A L L T H E  T O T A L S " ; S $ 

7 4  I F  S $ = " Y E S "  T H E N  G O S U B  1 1 0  
1 0 0 G O T O  7 2 

1 1 0  P R I N T " D I S T R I C T " , " V O T E S "  

1 2 0 F O R  X = 1  T O  1 4  

1 3 0 P R I N T X , A ( X )  

1 4 0 N E X T  X 

1 5 0 R E T U R N  

1 85 



33 / Numeric Arrays 

1 86 

Adding a Second Array 
(Using 2 Arrays) 

Assume you a l so want to keep track of a seco nd cand idate 's  votes, Candi d ate B .  

ELECTION RETURNS 

District Votes for Votes for 

Candidate A Candidate B 

1 1 43 678 

2 2 1 5  5 1 4 

3 1 ?5 430 

4 33 1 475 

5 442 302 
6 324 520 

7 ::' 1 3 6 1 3 

8 1 1 5 694 
9 3 1 8  420 
1 0  3 1 4  5 1 8 
1 1  ?23 370 

1 2  1 52 4 1 2 
1 3 3 1 4  460 
1 4  92 502 

Add another array to the prog ram Cal l  i t  A rray B The fol lowi ng program records the votes 
for Cand idate A (Array A) and Candi date B (Array B) 

1 0  D A T A  1 4 3 , 2 1 5 , 1 2 5 , 3 3 1 , 4 4 2  

2 0  D A T A  3 2 4 , 2 1 3 , 1 1 5 , 3 1 8 , 3 1 4 

3 0  D A T A  2 2 3 , 1 5 2 , 3 1 4 , 9 2 

4 0  D A T A  6 7 8 , 5 1 4 , 4 3 0 , 4 7 5 , 3 0 2  

5 Ql  D A T A  5 2 Ql , 6 1 3 , 6 9 4 , 4 2 0 , 5 1 8  

6 0  D A T A  3 7 Ql , 4 1 2 , 4 6 0 , 5 0 2  

7 0  D I M  A ( 1 4 ) , 6 ( 1 4 ) 
8 0  F O R  X = 1 T O  1 4 

9 0  R E A D A ( X )  

1 0 0 N E X T  X 

1 1 0  F O R  X = 1 T O  1 4  

1 2 0 R E A D B ( X )  

1 3 0 N E X T  X 

1 4 0 I N P U T  " D I S T R I C T N O . " ; Z  

1 4 5 I F  Z > 1 4 T H E N  1 4 0 

1 5 0  I N P U T  " C A N D I D A T E  A O R  B " i R $  

1 6 0 I F  R $ = " A "  T H E N  P R I N T  A ( Z )  

1 7 0 I F  R $ = " B "  T H E N  P R I N T B ( l )  

1 8 0 G O T O  1 4 0 

�O-IT YOU RSELF PROG RAM 33- 1  

W rite an I n ventory p rog ram tnat Keeps tracK 8f 1 2  Items (num bered 1 - 1 2) and tne 

qua nt ity you have of each I tem 
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Deal ing The Cards 
(An Example of Arrays) 

To keep track of 52 cards, you need to use an array. Erase you r  program . Type and run this one 

4 0 F O R  X = 1  T O  5 2  

5 0  C = R N D ( 5 2 )  

9 0  P R I N T  C ;  

1 0 0 N E X T X 

The com puter deals 52 random cards , but If you look c losely . you see that some cards are 
the same . 

To be sure the com plJter deals each card only once,  you can bu i ld  another  array , A rray T, 

that keeps track of each card dealt Add these l i nes: 

5 D I M  T ( 5 2 )  

1 0  F O R  X = 1  T O  5 2  

2 0  T ( X ) = X 

3 0  N E X T  X 

The previous l i nes bui ld Array T and put all 52 cards i n  i t :  T(1 )  = 1 , T(2) = 2 ,  T(3) = 3 . .  T(52) = 52. 

Now, add some l i nes that "erase" each cmd In  Array T after i t ' s  dea lt . Type : 

6 0  I F  T ( C ) = 0 T H E N 5 0  

8 0  T ( C ) = 0 

N ow the com puter can ' t  deal the same random card twice. For example, assume the computer 

fi rst deals a two . Line 80 changes 1(2) ' s  val ue from 2 t o  a .  

The n ,  assume t h e  computer deals another two. Si nce 1 e) now equals 0, L i ne 60 goes back 
to Line 50 to deal anothe r card . 

R u n  the program . Note how the com puter slows down at the end of the deck. It must try many 
d ifferent cards before i t  fi nds one that I t hasn ' t  dealt yet . 

To play a card game, you need to keep track of which cards were dealt . You can do th is  
by bu i ld ing anoth er ar ray ,  A rray D .  Add these l i nes that store all the ca rds in the order they 

are dealt I n  Array D 

7 D I M  D ( 5 2 ) 

7 0  D ( X ) = T ( C )  

9 0  P R I N T D ( X ) ; 

DO ITYOU RSELF PROG RAM 33-2 

Add l i nes to the program so I t  d i splays only your " hand . '  the f i rst 5 cards dealt .  
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34 I STRI NG ARRAYS 

I n  the l ast ch apter ,  you used arrays to manage num bers. Here ,  you use arrays t o  manage 

words by editi n g ,  updati n g ,  and p r i nti n g  an enti re essay . 

Storing Words Into Variables 

(String Arrays) 
Start with a simple l ist of words , a shopping l i st .  

1 .  EGGS 7 .  TOM ATOES 

2.  BACON 8 BREAD 

3 .  POTATOE S  9 .  M I L K  

4 .  SALT 1 0 , C H EESE 
5.  SUGAR 1 1 .  F ISH 
6 .  L E TT U C E  1 2 . J U I C E  

Assi g n  each word to a s u bscri pted variable .  This t ime use a su bscri pted stri ng vari able.  For 

example ,  for the fi rst th ree I tems, type: 

S $  ( 1 ) :: " E G G S "  r8'fTcR) 

S $ ( 2 )  :: " B A C O N " ( ENT ER) 

S $ ( 3 )  ;: " P O T A T O E S "  (rnTE R )  

To see h o w  the i tems are stored ,  type: 

P R I N T  S $ ( 1  ) , S $ ( 2 ) , S $ ( 3 )  CUlTER' 

1 89 
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N ow b u i l d  a prog ram that reads these words I nto an array named S$ and then d i s p l ays them 

5 D I M  S $ ( 1 2 )  

1I1l D A T A  E G G S , B A C O N , P O T A T O E S , S A L T 

2 0 D A T A  S U G A R ,  L E T T U C E , T O M A T O E S , B R E A D  

3 0  D A T A  M I L K ,  C H E E S E , F I S H , J U I C E  

4 0 F O R X = 1 T 0 1 2  

5 0  R E A D S $ ( X )  

6 0  N E X T  X 

7 0  P R I N T  " S H O P P I N G  L I S T : "  

8 0  F O R X = 1 T 0 1 2  

9 0  P R I N T X i S $ ( X )  

1 !/l0  N E X T  X 

DO- I T-YO U RS E L F  P ROGRAM 34- 1 

Add some l i nes to the a bove p rog ram so you can change any i tem on t h i S  l i s t .  

DO- I T-YO U RS E L F  PROG RAM 34-2 

H e re i s  a p rogram t h at uses an array to write song l y rics .  

5 D I M  A $ ( 4 ) 

1I1l P R I N T " T Y P E  4 L I N E S "  

2 0  F O R X = 1  T O  4 

3 0  I N P U T A $ ( X )  

4 0  N E X T  X 

5 0  C L S  

6 0  P R I N T " T H I S  I S  Y O U R  S O N G "  

7 0  P R I N T  

8 0  F O R  X = 1  T O  4 

9 0  P R I N T X i " " ; A $ ( X )  

1 0 0 N E X T  X 

A d d  some l i nes so you can revise any l i ne  
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Writing an Essay 
(An Example of String Arrays) 

Now that you learned how to use st r i ng arrays, It IS easy to wr ite a prog ram that stores and 
edits what you type. Type this program 

1 C L E A R  5 0 0 

5 D I M A $ ( 5 0 )  

1 0  P R I N T " T Y P E  A P A R A G R A P H "  

2 0  P R I N T  " P R E S S  < I >  W H E N  F I N I S H E D "  

3 0 X = 1 

4 0  A $  = I N K E Y $  

5 0  I F  A $  = " " T H E N  4 0  

6 0  P R I N T  A $ ; 

7 0  I F  A $  = " / "  T H E N  1 1 0  

8 0  A $ ( X )  = A $ ( X )  + A $  

9 0  I F  A S  = " . "  T H E N  X = X + 1 

1 0 0 G O T O  4 0  

1 1 0 C L S 

1 2 0 P R I N T " Y O U R  P A R A G R A P H : "  

1 3 0 P R I N T 

1 4 0 F O R  Y = 1 T O  X - 1 

1 5 0 P R I N T  A $ ( Y ) ; 

1 6 0 N E X T  Y 

1 7 1& P R I N T  

R u n  the  program To see how each sentence i s  stored, type these l i nes: 

P R I N T  A S ( 1 ) CENTER] 

P R I N T  A $  ( 2 ) lENTEIU 

P R  I N T  A $  ( 3 )  [ ENTER ) 
Here ' s  h o w  t h e  prog ram works : 

1 .  L ine 1 clears p lenty of str ing space. 

2 .  L i ne 5 saves room for an array named A$ that can have u p  to 50 sentences. 

3 .  Line 3 0  m a kes X equal t o  1 X w i l l b e  u sed t o  label all the sentences. 

4 .  L i ne 40 checks to see which key you are pressi n g .  I f  I t  I S  noth ing ( "  " ) , L ine 5 0  sends 
the com puter back to L i ne 4 0 .  

5 .  L i ne 60 prints t h e  key you pressed , 

6. Line 70 sends the com puter to the  l i nes that pr i nt your  paragraph when you press 
the " /" key. 

7 .  L ine 80 bui lds a str ing and labels it with n um ber X. S i s  equa l t o  1 u nt i l  yo u press 
a pe r i od ( . ) .  Then L ine 90 makes X equal to X + 1 .  

8 .  Lines 1 40 - 1 60 pr int  you r  parag rap h .  

F o r  example,  i f  the fi rst l etter you  press is  " R , "  

A$( 1 ) EQUALS " R " .  

I f  the second l etter you press i s  " 0 " , 
A$( 1 )  EQUALS A$( 1 ) - which is " R "  + " 0 "  

o r  
" RO " .  

1 9 1 
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Assume when A$( 1 ) eq uals ROSES ARE RED ,  you press a period . A$( 1 ) then eq uals the 
ent i re sentence , R OSES A R E  R E D .  The next l etter you press is in A$(2) . 

DO- IT-YO U RS E LF C H A L L E N G E R  PROGRAM 34-3 

Here 's  a tough one (but not impossib le) for those i ntr igued with word processi ng . 
Change the previous program so you can :  

• P r i nt any sentence 

• Revise any sentence 

You m i g ht need to review the chal lenger program in Chapter 1 2 . Our answer ' s  i n  
t h e  back .  

Using the Printer 
(The PRINT # and LLIST Commands) 

If you have a pri nter, con nect it now by pl ugg ing  it i nto the jack marked S E R I A L  1 /0.  Turn 
on the pri nter and i n sert paper .  The manual that comes wi th  the pr i nter shows how. Ready? 
Type th is  short program : 

1 0  I N P U T  A $  

2 0  P R I N T  # - 2 , A $ 

Now type: 

L L I  S T ( ENTER ) 

If you r  program doesn ' t  l i st on the pr inter ,  be sure the pri nter is on-line (on) and connected 
to your  keyboard . The n ,  type L L I S  T ( E NTER) again . 

R u n  the program and watch the pr inter work. P R I N T  #-2 , tel l s  the computer to pr i nt ,  not on 
the screen ,  but on dev ice #-2 , which is the pr i nter. Be sure to type a comma after the -2 ,  or 
you get a syntax error. 

DO-IT-YOURSELF P ROGRAM 34-4 

Look at the ' 'Writi ng an Essay" program earl ier in  th is chapter. Change Li nes 1 40 - 1 60 
so that the parag raph pri nts on the pr inter rather than on the screen .  

Learned i n  Chapter 34 
COMMANDS 

LLIST 
PRI N T  #-2 

CONCEPT 

stri ng  arrays 
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Arrays provide an easy w a y  t o  ana lyze i nformatio n .  B y  g i vi n g  each item m o r e  than one 
su bscr ipt ,  you can see it t h rough different d i m e nsions .  

I " 

Stori ng Tables of Numbers 
(2-D i mensional  Arrays) 

Votes for 
Distr ict Cand idate 1 

1 1 43 

2 2 1 5 

3 1 25 

Votes for 
Cand idate 2 

678 

5 1 4  

430 

In th is ch apte r ,  you ' l l  store i nformati on In one easy-to- manag e  2-dimensional array, Array V. 

The fol low ing p rog ram p uts the i tems i n  A r ray V. 

5 D I M  V < 3 , 2 ) 

1 0  D A T A  1 4 3 , 6 7 8 , 2 1 5 , 5 1 4 , 1 2 5 , 4 3 0  

2 0  F O R  0 = 1  T O  3 

3 0  F O R  C = 1  T O  2 

4 0  R E A D  V ( D , C >  

5 0  N E X T C 

6 0  N E X T 0 

7 0  I N P U T  " D I S T R I C T N O . ( 1 - 3 ) " ; 0  

8 0  I F  0 < 1  O R  0 > 3  T H E N 7 0  

9 0  I N P U T  " C A N D I D A T E  N O . ( 1 - 2 ) " ; C 

1 0 0 I F  C < 0 O R  C > 2  T H E N  9 0  

1 1 0  P R I N T V ( D , C ) 

1 2 0 G O T O  7 0  
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Type and run the prog ram . N otice that each Item is labeled by two subSCripts. 

Here ' s  how the program works: 

Line 5 reserves space i n  memory for Array V. Each item i n  Array V can have two su bscripts. 

The fi rst can be no h lQher than 3 .  The second, no higher than 2. 

li nes 20-60 read al l  the votes i nto A rray V, giVing them each two subscripts. 

• The fi rst su bsc r i pt IS the district (Districts 1 -3). 

• The second subscn pt is the candidate (Candidates 1 -2) . 

V ( 1 , 1 >  
V ( 2 , 1 >  
V ( 3 , 1 )  

= 
= 
= 

Y O U R  
1 4 3 
2 1 5 
1 2 5 

C O M P U T E R ' S  M E M O R Y  
V ( 1 , 2 > = 6 7 8  
V ( 2 , 2 ) = 5 1 4 
V < 3 , 2 ) = 4 3 0 

For example, 678 IS labeled V(1 , 2) .  ThiS means 678 is from District 1 and is for Candidate 2.  

With a l l the votes I n  a two-dimensional array, It ' S  s im ple to analyze them-In two dimenSions. 

By adding these l i nes, tor exam ple, you can pri nt aI/ the votes In two ways: oy dlstnct and 

by cand idate , 

(Fi rst delete l i nes 70 1 20) 

7 0 

8 0  

1 0 0 

1 1  0 

1 0 0 0  

1 0 1 0  

1 0 1 5  

1 0 2 0  

1 0 3 0  

1 0 4 0  

1 0 5 0  

1 0 6 0  

1 0 7 0  

1 0 8 0  

2 0 0 0  

2 0 1 0 

2 0 1 5 

2 0 2 0  

2 0 3 0  

2 0 4 0  

2 0 5 0  

2 0 6 0  

2 0 7 0  

2 0 8 0  

I N P U T  " T Y P E  < 1 > F O R  D I S T R I C T  O R  < 2 >  F O R 

C A N D I D A T E " j R  

I F  R < 1  O R  R > 2  T H E N  7 0  

O N  R G OS U B  1 0 0 0 , 2 0 0 0  

G O T O  7 0  

I N P U T  " D I S T R I C T N O C 1 - 3 ) " ; D  

I F  D < 1  O R  D > 3  T H E N  1 0 0 0  

C l S  

P R I N T  @ 1 3 2 ,  " V O T E S  F R O M  D I S T R I C T " D 

P R I N T  

F O R  C = 1  T O  2 
P R I N T " C A N D I D A T E : "  C ,  

P R I N T V ( D , C )  

N E X T  C 
R E T U R N  

I N P U T  " C A N D I D A T E  N O C 1 - 2 ) " j C 

I F  C < 1 O R  C > 2  T H E N 2 0 0 0  

C lS 

P R I N T  @ 1 3 2 ,  " V O T E S  F O R  C A N D I D A T E " C  

P R I N T 
F O R  D = 1  T O  3 

P R I N T  " D I S T R I C T " D , 

P R I N T V C D , C )  

N E X T  D 

R E T U R N  
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The Third Dimension 
(3-Dimensional Arrays) 

You can continue with as many dimensions as you want. You ' re l imited only by how much 
i nformat ion you can f i t  i nto the computer 's  memory.  

Add a th i rd d imension to Array V: i nterest g roups . Here ' s  the i nformation : 

District 1 
District 2 
District 3 

District 1 
District 2 
Distr ict 3 

Distnct 1 
District 2 

Distr ict 3 

VOTES FROM INTEREST G RO U P  1 

Candidate 1 

1 43 
2 1 5 
1 25 

VOTES FROM I NTEREST GROUP 2 

Candidate 1 

525 
3 1 8 
254 

VOTES FROM INTEREST G ROUP 3 

Candidate 1 

400 
1 24 

75 

Candidate 2 

678 
5 1 4  
430 

Candidate 2 

54 
1 58 
200 

Candidate 2 

1 1 9 
300 

4 1 9 

To get al l  th is i nto your com puter ' s  memory, erase you r  prog ram and type: 

5 D I M  V ( 3 , 3 , 2 ) 
1 0  D A T A  1 4 3 , 6 7 8 , 2 1 5 , 5 1 4 , 1 2 5 , 4 3 0  

2 0  D A T A  5 2 5 , 5 4 , 3 1 8 , 1 5 8 , 2 5 4 , 2 0 0  

3 0  D A T A  4 0 0 , 1 1 9 , 1 2 4 , 3 0 0 , 7 5 , 4 1 9 

4 0  F O R  G = 1  T O  3 

5 0  F O R  0 = 1  T O 3 

6 0  F O R  C = 1  T O  2 

7 0  R E A D  V ( G , D , C > 

8 0  N E X T  C 
9 0  N E X T  0 

1 0 0 N E X T  G 
1 1 0  I N P U T  " I N T E R E S T  G R O U P  N O  ( 1 - 3 ) " ; G  

1 2 0 I F  G < 1 O R  G > 3  T H E N  1 1 0  

1 3 0  I N P U T  " D I S T R I C T N O . ( 1 - 3 ) " ; 0 

1 4 0 I F D < 1 0 R D > 3 T H E N 1 3 0 

1 5 0 I N P U T  " C A N D I D A T E  N O . ( 1 - 2 ) " ; C  

1 6 0 I F C < 1 0 R C > 2 T H E N 1 5 0 

1 7 0 P R I N T V C G , D , C ) 

1 8 0 G O T 0 1 1 0  
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R u n  the prog ram , and test the su bscri pts . L ines 40- 1 00 read al l  the votes i nto Array V, g iv i ng 
them each th ree su bscr ipts:  

• The fi rst subscri pt is the i nterest group ( I nterest Groups 1 -3) . 

• The second s u bscri pt is the district (Districts 1 -3) . 

• The thi rd su bscri pt is the candidate (Candidates 1 -2) . 

Y O U R  C O M P U T E R ' S  

V ( 1 , 1 , 1 )  = 1 4 3 
V ( 1  , 2 , 1 )  = 2 1 5 
V ( 1  , 3 , 1 >  = 1 2 5 
V ( 2 , 1 , 1 )  = 5 2 5  
V ( 2 , 2 , n  = 3 1 8 
V ( 2 , 3 , 1 > = 2 5 4  
V ( 3 , 1 , 1 )  = 4 0 0  
V ( 3 , 2 , 1 >  = 1 2 4 
V ( 3 , 3 , 1 >  = 7 5  

M E M O R Y  

V ( 1 , 1 , 2 ) = 6 7 8  
V ( 1 , 2 , 2 )  = 5 1 4 
V ( 1  , 3 , 2 ) = 4 3 0 
V ( 2 , 1  , 2 ) = 5 4  
V ( 2 , 2 , Z ) = 1 5 8 
V ( 2 , 3 , 2 ) = 2 0 0  
V O , 1  , 2 )  = 1 1 9  
V ( 3 , 2 , 2 ) = 3 0 0  
V ( 3 , 3 , 2 ) = 4 1 9 

F o r e x a m p l e , 6 7 8 i s n o w l a b e l e d V ( 1 , 1 , 2 ) . T h i s m e a n s 6 7 8 i s f r o m  
I n t e r e s t  G r o u p  1 ,  i s  f r o m  D i s t r i c t  1 ,  a n d  i s  f o r  C a n d i d a t e  2 .  

T o t a k e a d v a n t a g e o f a L l t h r e e d i m e n s i o n s , d e l e t e L i n e s 1 1 0 - 1 8 0  
a n d t y p e : 

1 1  UJ P R I N T : P R  I N T  " T Y P E  < 1 > F O R  G R O U P "  

1 2 UJ P R I N T " < 2 >  F O R  D I S T R I C T O R  < 3 >  F O R  C A N D I D A T E "  

1 3 UJ P = 2 2 4 : I N P U T  R 

1 4 UJ O N  R G O S U B  1 UJ U , 2 0UJ 0 , 3 UJ 0 0  

1 5 UJ G O T 0 1 1 0  

H 0 0  I N P U T  " G R O U P  ( 1 - 3 ) " ; G  

1 UJ 1 0  I F  G < 1  O R  G > 3  T H E N  1 UJ UJ UJ 

1 0 2 0  C L S 

H 3 0  P R I N T  @ 1 0 2 , " V O T E S  F R O M  G R O U P " G  

1 0 4 0  P R I N T @ 1 6 8 ,  " C A N D . 1 "  

1 0 5 0  P R I N T  @ 1 7 6 ,  " C A N D . 2 "  

1 UJ 6 0 F O R  0 = 1  T O  3 

1 0 7 0  P R I N T  @ P , " O I S T - " O 

1 0 8 0  F O R  C = 1  T O  2 

1 H 0 P R I N T @ P + 8 * C , V ( G , 0 , C > ; 

1 1 1 0  N E X T  C 

1 1 2 0 P = P + 3 2 

1 1 3 0  N E X T  0 
1 1 4 0 R E T U R N  
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2 0 0 0  I N P U T  " D I S T R I C T  ( 1 - 3 ) " ; D  

2 0 1 0 I F  D < 1  O R  D > 3  T H E N  2 0 0 0  

2 0 2 0  C L S 

2 0 3 0 P R I N T  @ 1 0 2 , " V O T E S  F R O M  D I S T . " D 

2 0 4 0  P R I N T @ 1 6 8 ,  " C A N D .  1 "  

2 0 5 0 P R I N T  @ 1 7 6 , " C A N D . 3 "  

2 0 6 0  F O R  G = 1  T O  3 

2 0 7 0  P R I N T @ P , " G R O U P " G  

2 0 8 0  F O R  C = 1  T O  2 

2 1 0 0 P R I N T @ P  + 8 * C , V ( G , D , C ) ; 

2 1 1 0  N E X T C 

2 1 2 0  P = P + 3 2  

2 1 3 0  N E X T  G 

2 1 4 0  R E T U R N  

3 0 0 0  I N P U T  " C A N D I D A T E  ( 1 - 2 ) " ; C  

3 0 1 0 I F  C < 1 O R C > 2  T H E N  3 0 0 0  

3 0 2 0  C L S 

3 0 3 0  P R I N T @ 1 0 2 , " V O T E S  F O R  C A N D . " C 

3 0 4 0  P R I N T @ 1 6 8 ,  " D I S T . 1 "  

3 0 5 0  P R I N T  @ 1 7 6 , " D I S T .  2 "  

3 0 6 0 P R I N T @ 1 8 4 ,  " D I S T . 3 "  

3 0 7 0  F O R  G = 1  T O  3 

3 0 7 5  F O R  D = 1  T O  3 

3 0 8 0 P R I N T @ P  + 8 * D , V ( G , D , O ;  
3 1 1 0  N E X T  D 

3 1 2 0  P = P + 3 2  

3 1 3 0  N E X T  G 

3 1 4 0 R E T U R N  

R u n  the progmm .  YOlJ r.iln now get th ree perspect ives on  the I nformalion 

DO-I T-YOU RSELF PROGRAM 35- 1 

Write a progrilm to deal the cards us ing a two-d imensional  array M ake the fi rst 
d imension the card ' s  suit  ( 1 -4) and the second  d imens ion t h e  card ' s  value ( 1 · 1 3) 

Lea rned in  Chapter 35 
CONCEPT 

M u lt id imens ional  arrays 
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PART 6 I BACK TO BASICS 

Ready for more basi cs? I n  t h i s  part of t h e  book, you learn some new BAS I C  words that wi l l  
he lp  you refi ne a n d  po l i s h  your  programs. 
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36 I N U M BERS 

You can use many n umeric funct ions to he lp  w i th mathematical calcu lations .  This chapter l ists 
these functions and also shows how you can create some fu nctions of you r  own . 

Arithmetic Functions 
(The SQR,  FIX,  ABS, and SGN Functions) 
The f i rst group of functi ons help with arith metic problems.  They are the SO R ,  F I X ,  ABS,  and 
SG N fu nctions .  

SOR lets you fi nd the square root of a number .  Its syntax is :  

S Q R (number) 

number is ze ro or any posit ive n u m ber .  

As an example SQR,  type 

P R I N r S Q R ( 1  0 0 )  �TER )  

T h e  com puter d isp lays 1 0 , the square root o f  1 00 .  

F I X  converts a n u m ber to a whol e-num ber by choppi n g  off a/ l  the  d i g i ts t o  t h e  r ig h t o f  the 

dec ima l  poi n t . I ts syntax i s :  

F I X (number) 

As an example of F I X ,  type:  

P R I N T  F I X  ( 2 . 7 6 4 3 9 5 1 ) rENT"tBJ 

The com puter displays 2, the  whole port ion of 2 . 764395 1 . 

As another exam ple F I X ,  this prog ram breaks a n u m ber  i nto its whole and fractional port ions.  

1 0 C L S 

2 0  I N P U T  " A  N U M B E R L I K E  X . V Z " ; X 
3 0  W = F I X  ( X )  

4 0  F = A B S ( X ) - A B S ( W )  
5 0 P R I N T " W H O L E  P A R T = " ;  W 
6 0  P R I N T  " F R A C T I N A L  P A R T = " ; F 

7 0  G O T O  2 0  
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SGN tel ls  you whether  a n u m ber I S  positive, negative, or  zero , Its syntax IS 

S G N (number) 

As an exam ple of SG N ,  run th is program : 

1 0  I N P U T  " T Y P E  A N U M B E R " ; X 

2 0  I F  S G N C X )  = 1 T H E N  P R I N T " P O S I T I V E "  

3 0  I F  S G N C X )  = 0 T H E N  P R I N T  " Z E R O "  

4 0  I F  S G N ( X )  = - 1  T H E N  P R I N T " N E G A T I V E "  

5 0  G O  T O  1 0  

ASS tel ls you the absolute val ue of a number (the magnitude of a n u m ber without respect 
to its sign) , Its syntax is: 

A B S (number) 

As an exam ple of ABS,  run th is  program 

1 0  I N P U T  " T Y P E  A N U M B E R " ;  N 

2 0  P R I N T  " A B S O L U T E  V A L U E  I S "  A B S C N )  

3 0  G O T 0 1 0  

Trigonometry Functions 
(The SIN ,  COS, TAN ,  and ATN Functions) 
The next group of functions calculate trigonometry operalions (calculating unknown Sides and 
angles of a tr iangle) .  They a re the SI N ,  COS, LOG , and EXP functions. 

SIN calculates the sine of ;-m angle . Its syntax IS :  

S I N  (angle) 
angle is the angle ' s  size I n  radians.  

COS calculates the cosme of a tnangle.  I ts syntax is :  

C O S  (angle) 
angle i s  angle's size I n  radians.  

TAN calcu lates the tangent of an angle.  I ts syntax is  

T A N  (ang/e) 

angle is angle ' s  size i n  radians.  

ATN calculates the arctangent of a triangle, I ts syntax is:  

A T N  (angle) 

angle is angle ' s  s ize In radians. 

The following tngnometry programs use S I N ,  COS, TAN ,  and ATN to calculate unknown sides 
and angles of a triangle .  You can use these programs for many practical appl ications, and 
you do not h ave to understand tr igonometry to use them . 

One practical appl ication of these programs is bui ld ing .  For example,  if you are bui ld ing a 
sta i rway, you can use these programs to calculate the slope and height of the stai rs 
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Each program uses the labels SA , SB ,  SC , AA, A B ,  and AC to l abel the s ides a n d  angles 
of a tr iang le ,  as shown i n  th is  i l l u stration .  

AB 

SA 

A A 4---'-_____ ............. AC 
SB 

The fi rst prog ram has you enter Side AC and Angles AA and A B .  It then uses S IN  to calcu late 
S ides SA and S B .  

5 C L S 

1 0  I N P U T  " W H A T  I S  A N G L E  A A  ( I N  D E G R E E S ) " ;  A A : 

I F  A A < = 0  O R  A A > = 1 8 0  T H E N  1 0 0 

2 0  I N P U T  " W H A T  I S  A N G L E  A B  ( I N D E G R E E S ) " ;  A B : 

I F  A A  < = 0  O R  A B > = 1 8 0  T H E N  1 0 0 

3 0 I N P U T  " W H A T  I S  S I D E S C  ( S C > " ;  S C : 

I F  S C < = 0 T H E N  1 0 0 

4 0  A C = 1 8 0 - ( A A + A B )  ' V A L U E  O F  A N G L E  A C  

5 0  I F  ( A A + A B + A C ) < >  1 8 0 T H E N  1 0 0 

' T R I A N G L E = 1 8 0  D E G R E E S  

6 0  A A = A A / 5 7 . 2 9 5 7 7 9 5 1 : A B = A B / 5 7 . 2 9 5 7 7 9 5 1 : 

A C = A C / 5 7 . 2 9 5 7 7 9 5 1  

' C O N V E R T  D E G R E E S  T O  R A D I A N S  

7 0  S A = ( S I N ( A A » / ( S I N ( A C » * S C : I F  S A < 0 T H E N  1 0 0 

8 0  S B = ( S I N ( A B » / ( S I N ( A C » * S C :  I F  S B < 0 T H E N  1 0 0 

9 0  P R I N T " S I D E S A ( S A ) I S "  S A " L O N G " : P R I N T  " S I D E S B  

( S B )  I S " S B  " L O N G " : G O T O  1 0 

1 0 0 P R I N T " S O R R Y , N O T  A T R I A N G L E , T R Y  A G A I N " : G O T O  1 0  

The secon d prog ram h as you enter Sides SA and SB and A ng l e  AC,  I t  then uses COS to 
calculate Side SC. 

5 C L S 

1 0  I N P U T  " W H A T  I S  A N G L E  C ( A U " ;  A C : I F  A C < 0 O R  A C > 1 8 0  

T H E N  1 0 0 

2 0  A C = A C l 5 7 . 2 9 5 7 7 9 5 1 : ' C O N V E R T  D E G R E E S  T O  R A D I A N S  

3 0  I N P U T  " W H A T  I S  S I D E  A ( S A ) " ;  S A : I F  S A < = 0  T H E N  1 0 0 

4 0 I N P U T  " W H A T  I S  S I D E B ( S B ) " ;  S B : I F  S B = < 0  T H E N  1 0 0 

5 0  S C = « S A t 2 ) + ( S B t 2 » - ( 2 * ( S A * S B * C O S ( A C » ) :  I F  S C < 0 

T H E N  1 0 0 

6 0  P R I N T  " S I D E C ( S c )  I S "  S Q R ( S C >  " L O N G " : G O T O  1 0  

1 0 0 P R I N T " S O R R Y ,  N O T  A T R I A N G L E , T R Y  A G A I N " :  G O T O  1 0  

The th i rd prog ram has you enter Side SB and A ng le AA. (An g le AC must be 90 deg rees . )  
I t  then u ses TAN to ca lcu l ate Side SA . 

5 C L S 

1 0 I N P U T  " W H A T  I S  S I D E B ( S B ) " ;  S B : I F S B < = 0  T H E N  1 0 0 

2 0 I N P U T  " W H A T  I S  A N G L E  A ( A A ) " j A A : I F  A A < = 0  O R  

A A > = 1 8 0  T H  E N  1 0 0 

3 0 A A = A A / 5 7 . 2 9 5 7 7 9 5 1  ' C O N V E R T  D E G R E E S  T O  R A D I A N S  

4 0  S A = S B * ( T A N ( A A » : I F  S A < = 0  T H E N  1 0 0 

5 0 P R I N T " S I D E  A ( S A )  I S " S A  " L O N G " :  G O T O  1 0  

1 0 0  P R I N T  " S O R R Y , N O T  A T R I A N G L E , T R Y  A G A I N " : G O T O  1 0  
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The fou rth program has you enter Sides SA and SC and Angle AB. I t  then uses TAN and 
A TN to calcu late Angles AA and AC. 

1 0 C L S  

2 0  I N P U T  " W H A T  I S  S I D E A ( S A ) " ; S A : I F  S A < = 0  T H E N  1 5 0 

3 0  I N P U T  " W H A T  I S  S I D E  C ( S C ) " ;  S C :  I F  S C < = 0  T H E N 1 5 0  
4 0  I N P U T  " W H A T  I S  A N G L E  B ( A B ) " ;  A B : I F  A B < = 0  O R 

A B > = 1 8 0  T H E N  1 5 0 

5 0 X =  ( 1 8 0 - A B ) : ' A A + A C = 1 8 0 - A B  

6 0  X = X / 5 7 . 2 9 5 7 7 9 5 1 : ' C O N V E R T  D E G R E E S  T O  R A D I A N S  

7 0  Y = « S A - S C ) / ( S A + S C » * T A N ( X / 2 )  

8 0 Z = A T N ( Y )  

9 0  A A = ( X / 2 ) + ( Z )  

1 0 0  A C = ( X / 2 ) - ( Z )  

1 1 0  A A = A A * 5 7 . 2 9 5 7 7 9 5 1 : ' C O N V E R T  R A D I A N S  T O  D E G R E E S  

1 2 0 A C = A C * 5 7 . 2 9 5 7 7 9 5 1 : ' C O N V E R T  R A D I A N S  T O  D E G R E E S  

1 3 0  P R I N T  " A N G L E  A ( A A )  I S " A A  " D E G R E E S "  

1 4 0 P R I N T  " A N G L E  C ( A C ) I S "  A C  " D E G R E E S " :  G O T O  2 0  

1 5 0 P R I N T " S O R R Y , N O T  A T R I A N G L E , T R Y  A G A I N " : G O T O  2 0  

The tr i gnometry functions use radians, rather than degrees, to measure an angle .  So, each 
of the above programs converts degrees to rad ians and radians to degrees. These are the 
form u las we used to make these conversions :  

Degrees to Radians:  Degrees/57 . 2957795 1 
Radians to Degrees : Radians * 57 .29577951 

Logarithms and Exponentials 
(The LOG and EXP Functions) 

The next g roup of funct ions let you calculate natural logarithms and natural exponentials of 
numbers. They help with h igher mathematic operations. 

LOG calculates the natu ral logarithm of a number. Its syntax is :  

L O G  (number) 
number is g reater than zero . 

The natural logarithm of a number is the power to which 2 . 7 1 8281 828 (the base) must be 
raised to result i n  the number .  For example,  type: 

P R I N T  L O G  ( 8 )  ( E NTER ) 

The screen displays 2 .079441 54 (the natu ral logarithm) .  This is because 2 . 7 1 828 1 828 (the 
base) must be raised to the 2 .07944 1 54 power to resul t  i n  8 ( the num ber) . 

The logarithm of a num ber is the same as the natural logarithm ,  except the base does not 
have to be 2 .71 8281 828; it can be any number. You can also use LOG to calculate the logarithm 
of a number by usi ng this form ula :  

LOG (number)/LOG (base) 

For example, type: 

P R I N T  L O G ( 8 ) J L O G { 2 )  ( ENTER ) 
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The screen d isplays 3 (the loganthm) .  Th is i s  because 2 (the base) m ust be raised to the t h i rd 
power to resu l t  I n  8 (th e n u m ber) .  

EXP calcu lates the natural exponential of a number I ts  syntax is :  

E X  P (number) 
number I S  l ess than 8 7 . 3365 

The natural exponent ial of a n u m ber  I S  2 . 7 1 8281 828 ra ised to that number .  For exam ple,  type 

P R r N T E X P ( 8 )  CE:�N_T_ER 

The screen d isp lays 2980 .95799 (tho natural exponent ial) .  ThiS  IS because 2 . 7 1 8281 828 raised 

to the 8th power reslJ l ts I n 298Cl 95799 

Creat ing You r  Own Function 
The DEF FN Conlmand 

The D E F  F N  com mand lets you crr:ate or  define you r  own n umer ic function . I ts syntax IS .  

D E  F F N namr: (dummy vanables) - formula 
name is the namp of you r funct i o n .  

dummy vanables are the variab les th at yo u r  form u l a  uses. 

formula i s  the operation  that your fu nct i on cJoos 

As an exam p le of DEF F N ,  type th iS  l i nr: 

1 0  D E F F N T W O C N ) " N * 2  

This l ine deflnr:s a function named TWO. The TWO funr:t lon does a simple operat ion . It mul t ipl ies 
any n u m be r  by 2.  

Add th ese l i nes to thr: program 

2 0  I N P U T  X 

3 0  P R I N T F N T W O ( X )  

4 0  G O T O  2 0  

R u n  t h e prog ram . L i ne 3 0  u ses the TWO funct ion t o  m u lt i p l y the  n u m ber  you enter by 2 .  

A s  another examp le o f  Il f= F  F N ,  conside r a math operation  fhat you had to do ear l ie r in th iS 
chapter 's  tr igonometry rrograms, r:onvertl n g  betwee n  deg rees fl. n d  rad ians .  With  DEF  FN ,  
you can defi ne a n d  u s e  your o w n  fu nct ion that does the conversion .  

Try dOing th is i n  t h e  f i rst t r igonometry p rograrn (the prog r am t h elt uses S I N  to calcu late Sides 

SA and S8) .  Add L I nc 7 to define the converSlml fu nc!l rll l Then change  line 60 to use the 
convers i on fu nct i on . 

7 D E F  F N R C X ) = X / 5 7 . 2 9 5 7 7 9 5 1 

6 0  A A = F N R C A A ) : A B = F N R C A B ) ; A C " F N R ( A C )  

N ote that whenever you use DEF F N  be su re to def ine a fu nct ion before uSi ng i t .  Othe rWise . 
a ?U F E R ROR (Undefi ned Function  E r rm) occ u rs 
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DO-I T-YOU RSELF P ROGRAM 36- 1 

U se DEF FN to 

1 .  Convert radians to deg rees. 
2 .  C reate a math function that cu bes n u m bers. 

A quick reference tab le of many useful mathematical formulas (plane geometry, tri g ,  and 
algebra) i s  In " Odds and Ends. " 

Learned in  Chapter 36 
COMMAND 

DEF FN 

FUNCTIONS 

SOR 

S I N  

COS 

TAN 

ATN 

LOG 
EXP 
FIX 

SG N 

ABS 
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This chapter l i sts th ree fu nctions and one com mand you can use to ma n i pu late str ings.  

Displaying Strings of Characters 
(The STRING$ Function) 
The STRI NG$ function lets you create a str ing o f  characters .  You can p rod uce g raphs, tables , 

and any other text display .  I ts sy ntax i s :  

S T R I N G $ (length , character) 

length i s  a n u m be r  from 0 to 255 . 

character i s  either the character enclosed in q u otes or the numer ic  code of the 
character ,  (For  the n u meric code of each character , see " C haracter Codes,  ") 

As an exam ple of STR I N G $ ,  type 

P R I N T S T R I N G $ ( 3 0 , " A " )  ("ENT ER ) 

The screen d isp lays 30 A's .  
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As another  example ,  change the lines prog ram as fol lows: 

5 C L S 

6 X $ = S T R I N G $  ( 1 3 , " * " )  

7 P R I N T @ 9 6 , X $ j  " L I N E S " ; X $  

9 F O R X = 1  T O  1 r/J r/J r/J : N E X T  X 

1r/J P M O D E  3 , 1  

1 5  P C L S  

2 r/J  S C R E E N 1 , 1  

2 5  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 > , P S E T  

3 0  L I N E  ( 0 , 1 9 1 l - ( 2 5 5 , 0 ) , P S E T 

4 0  G O T O  4 0  

Line 6 assigns X $  the value STR I N G$(1 3 , "  * ") , a str i ng of 1 3  asterisks. 

Line 7 tel ls  the computer to print (start i ng at Pr int Screen Location 96) X$, then the word LI N ES, 

followed agai n by X$ aga in .  (See the Text Screen Worksheet in the Part 7.) Because X$ equals 
1 3  aste r i sks n ,  those characters are pri nted before and after LI N ES.  

To spruce up th e  t it le even mo re , add these two l i nes: 

8 Y $ = S T R I N G $ ( 3 1  , 4 2 ) : P R I N T @ 3 8 4 , Y $  

This l ime, you tel l the computer to disp lay the characte r represonted by Code 42,  which 
represents an asterisk 

nO·1 T ·YOU RSELF PROG RAM 37·1  

H ave you ever  written l i sts to check off jobs that you or  other people h ave to do? 

U si ng STR I NG$,  write a prog ram that creates a check-off l ist . 

Converting Numbers to Strings 
(The STR$ Function) 

T h e  STR$ fu nction converts a str ing t o  a numbe r . I t s  syntax is :  

S T R $ (number) Retu rns a str ing contai n i ng n u m ber .  

This short prog ram shows how STR$ works: 

1 0  I N P U T  " T Y P E  A N U M B E R " ;  N 

2 r/J  A $ = S T R $ ( N )  

3 0  P R I N T  A $  + " I S  N O W  A S T R I N G "  

Searching for Strings 
(The I NSTR Function) 
The I NSTR function lets you search through one str ing for  a another strin g .  I ts  syntax is : 

I N S  T R (position, search-string, target) 

position specifies the position  i n  the search-string where the search is to beg i n 
(0 to 255). If you omit position, the com puter automatically begi ns at the first 
character. 
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search-string IS the str ing to be searched. 

target IS  the str i ng for which to search .  

I NSTR returns a 0 i f  a n y  of t h e  fol lowing I S  true 

• The position IS g reater than the number of characters i n  the search-string. 

• The search-string is nu l l  (contai ns no characters) . 

• I N STR cannot fi nd the target 

This program shows how I NSTR works 

5 C L E A R  5 0 0  

1 0  C L S  

1 5  I N P U T  " S E A R C H  T E X T " ; S $ 
2 0  I N P U T  " T A R G E T  T E X T " ; T $ 

2 5  C = 0 : P = 1  I P = P O S I T I O N  

3 0  F = I N S T R ( P , S $ , T $ )  

3 5  I F  F = 0  T H E N  6 0 

4 0  C = C + 1  
4 5 P R I N T L E F T $  ( S $ . F - 1 ) + S T R I N G $ ( L E N ( T $ ) , C H R $ ( 1 2 8 »  + 

R I G H T S ( S S , L E N ( S S ) - F - L E N ( T $ ) + 1 ) 

5 0  P = F + L E N  ( T $ )  
5 5  I F  P < = L E N ( S $ ) - L E N ( T $ ) + 1 T H E N  3 0  

6 0  P R I N T  " F O U N D " ; C ;  " O C C U R R E N C E S "  

H ere is a sam p le run of the above program . H owever ,  you can enter whatever text you need . 

S E A R C H  T E X T ?  Y O U  S H O U L D  T R Y  T O  U S E  Y O U R C O L O R  C O M P U T E R  

A S  M U C H  A S  P O S S I B L E .  

T A R G E T  T E X T ?  C O  

Y O U  S H O U L D  T R Y  T O  U S E  Y O U R  [ ]  [ ]  L O R  C O M P U T E R  A S M U C H  A S  
P O S S I B L E .  Y O U  S H O U L D  T R Y  T O  U S E  Y O U R C O L O R  [ ]  [ ] M P U T E R  A S  M U C H  A S  

P O S S I B L E 

F O U N D 2 O C C U R R E N C E S  
O K  

ThiS i s  how the program works 

1 .  l i ne 1 5  ass ig ns  S$ (search) the value .  YOU SHOULD TRY TO USE YOU R COLOR 

COM PUTER AS MUCH AS POSS I B L E .  

2 .  l i n e  2 0  assigns T $  (target) t h e  va lue o f  CO 

3 .  line 3 0  tel ls t h e  com puter to  start search ing  for T$ at the fi rst position (P) i n  S$. 

4 .  I n  L ines 45 and 5 5 ,  I NSTR locates T $  and then pri nts a n d  blocks o u t  T $  (CH R$(1 28)) . 

It searches for the next occurrence of T$ and does the selfne. 

5 .  Line 60 te l ls the com puter to  display the n u m be r  of occur rences of T$ I n  S$. 

DO- IT-YO U RSELF PROGRAM 37 2 

Write a program that retu rns the fi rst and second occu rrences of the B i n  A BC D E B .  
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The fol lowi n g  data storage prog ram contains a m ai l i n g  l ist of names and add resscs ThiS is  
an easy way to store In formation .  N otice that we saved storage space by not putt i ng spaces 

between the words. DOi ng so makes it rJifficult for you to read , but not for the com putel to do so. 

Notice also that we aS81 g l1 a Icad l n g  aster isk ( ' ) to ZiP codes so t h e  com puter rJoes n ' (  corlfllse 
them with street n um be rs 

I n  th iS case,  we ' re look i ng for the names and add resses of all I nd iVi d uals who l ive In the mBa 
speCif ied by zi p code 650 - .  Conseq uent ly  ' 650 IS the target (A$) 

1 0  C L E A R 1 0 0 0  

2 0  C L S 

3 0  A $ = " * 6 5 0 " 

4 0  X $ = " J A M E S  S M I T H , 6 5 5 0 H A R R I S O N , D A L L A S T X * 7 5 0 0 2 : S U E  

S I M . R T 3 . G R A V I O S M O * 6 5 0 8 4 : L Y D I A  L O N G , 3 4 4 5 S M I T H S T . 

A S B U R Y N J  * 3 2 0 4 4 : J O H N G A R D N  E R . B O X 6 0 E D M O N T O N  A L B E R T A C A "  

5 0  Y $ = " K E R R Y  F E W E L L . 4 5 G M A P L E . N E W O R L E A N S * 8 9 6 6 7 : B I L L 

D O L S E I N . 6 3 1 3 E 1 2 1 K A N S A S C I T Y M O * 6 4 1 3 4 : S T E V E  H O D G E S . 
R T 4 F L O R E N C E M E * 6 5 0 8 8 "  

6 0  Z $ = " K A R E N  C R O S S . 3 1 4 H U R L E Y W A S H I N G T O N D C * 1 0 0 1 1 : A S H E R  

F I T Z G E R A L D , 2 3 3 8 H A R R I S O N F T W O R T H T X * 7 6 1 0 1 : L I Z  D Y L A N . 

B O X 9 9 9 N E W Y O R K N Y * 8 6 8 6 6 "  

So that you r  cornputer can scarc:h X$, add thiS l i ne  

7 0  P R I N T  I N S T R ( X $ . A $ ) 

R u n  the program . You r  screen displays 

6 2  
O K  

ThiS  te l ls  you the  strmCJ con lams il name a n d  ad d ress yo u need 

What about Y$? !:Cilt line 50 so the com p uter searches th rough lhose ildd resses. Does it 
tell you it fo u n d  the needed name? 

Now, try Z$ .  DisplaYing a zero is your com puter 's  way of sayi n g ,  " There aren ' t  any names 
you need on t h i s  l i st "  

0 0  I T  YO U R S E L F  P R O G RA M  37-3 

M odify the mai l i ng l i st program so the fol lowing are true:  

• X$ conta i ns iWO add resses that have a 650- zi p .  

• Hle com puter looks fo r every occurre nce of ' 650, not o n l y  for the first. 
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Replacing Strings 
(The MID$ Command) 

T h e  M I D$ command gives y o u  a powerful stri ng edit ing capabil ity by lett ing y o u  replace a 
portion of one stri ng with another. The syntax of M I D$ is as fol lows 

M I D  $ (aldstring,pasilian, length) = newstring 

aldstring IS the  variable-name of the str ing to replace. 

position IS  the n u m ber of the position  of the fi rst ch aracte r to be changed . 

length is a n u m ber of characters to rep lace . If you om it length , the com puter 
replaces all of aldstring. 

newstring is  the stri ng that rep laces the specified port ion of o ldstr i n g .  

Note: I f  newstring h a s  fewer characters t h a n  length specifies, the computer 
substitutes a l l of newstring . newstring is  always the same length as oldstring. 

As an example of M I D$,  run th is program : 

5 C L S 

1 0  A $ = " K A N S A S  C I T Y ,  M O "  

2 0  M I D $ ( A $ , ' 4 ) = " K S "  

3 0  P R I N T A $  

Line 1 0  ass igns A$ the val ue KAN SAS C I TY,  MO.  Then Line 20 tel l s  the com puter to use 
M I D$ to replace part of the oldstring (A$) With KS, starti ng at POSit ion 1 4 . 

C h ange Posit ion 1 4  to 8 and run  the program . The result  IS 

K A N S A S  K S T Y ,  M O  

N ow,  add the length option t o  l ine 20. 

2 0  M I D $ e A 4 , 1 4 , 2 ) = " K S "  

N otice that i t  doesn ' t  affect the result  because newstring and oldstnng are both two characters 
long . Change length to 1 :  

2 0 M I D $ e A $ , 1 4 , 1 ) = " K S "  

The com p uter replaces on ly one character i n  oldstring, using the fi rst character i n  KS. 

M I D$ IS  doubly effective when used With I NSTR . Using the two, you Gm " search and destroy " 
text . I N S  f A  sea rches ; M I D$ changes, or  "destroys. " The fol lowi ng program I l l ust rates this :  

5 C LS 
1 0 I N P U T  " E N T E R  A M O N T H  A N D  D A Y  ( M M / D D ) , " ; X $ 

2 0  P = I N S T R e X $ , " I " )  

3 0  I F  P = 0  T H E N  1 0  
4 0  M I D $ ( X $ , P . 1 ) = " - "  

5 0  P R I N T X $ " I S  E A S I E R T O  R E A D , I S N ' T  I T ? "  

I n  th is program , INSTR searches for a slash (0 . Wh en it finds one, M I D$ replaces It with a 
hyphen(-) . 

2 1 1 
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Cha racters and Codes 
The ASC and CH R$ Fu nctions 
Every character has a numer ic val ue. These n umeric val ues are cal led ASC I I  codes. (For you 
tech nical types, ASC I I  stands for the American Standard Code for I nformat ion I nterchange.)  
Th is i s  how the computer works with characters. To see what these values are, look at Table 
7 . 1  i n Part 7 of th is book. Look u p  the lette r  'A ' . Note that i t has a decimal code value of 
65 . Let ' s use BAS I C ' s  CHR$ function to pr int  the character that has a value of 65 . Type: 

P R I N T C H R $ ( 6 5 ) (lliT-EJf) 
The com puter pri nts: 

A 

The syntax for C H R$ i s :  

C H R $ n 
Returns the character correspondi ng to character code n 

As you m ig ht have a l ready guessed, BAS IC has a fu nction for going the other  d i rect ion as 
wel l .  ASC converts a st r i ng such as " A "  to an ASC I I  val ue ,  i n  th is  case 65.  Type : 

P R I N T  A S  C ( " A " ) ( ENTER) 

The com puter p r ints : 

6 5  

The syntax for ASC is :  

A S C  ( s t r i n g )  
Returns the ASC I I  code of the f i rst character i n  string 

Now let ' s  comb ine ASC and C H R$ to create a secret message encoder .  Our  sec ret message 
encoder w i l l  take each letter and move i t up  to the next leader .  'A '  becomes ' 8 ' ,  ' 8 '  becomes 
' C ' ,  on through 'Y' becomi n g  ' Z ' .  What h appens to ' Z ' ?  ' Z '  becomes 'A ' ! With this code, the 
word CAT becomes D B U ,  and DOG becomes E P H .  Type i n :  

1 01  A $ = I N K E Y $ : I F  A $ = " "  T H E N 1 0 : R E M W A I T  F O R  K E Y  
2 01  I F  A $ < " A "  O R A $  > " Z "  T H E N 1 0 : R E M O N L Y A - Z  

3 01  B = A S C  ( A $ ) : R E M  G E T  A S C  I I C O D E  O F  K E Y  P R E S S E D  

4 01  B = B + 1 :  R E M M O V E U P  T O  N E X T  L E T T E R  

5 01  I F  A $  = " Z "  T H E N  B = 6 5 : R E M  I F  ' Z ' , T H E  M A K E  ' A '  

6 01  P R I N T C H R $  ( 8 )  ; 
7 01  G O T O  1 01  

R U I\J the program , and type i n  you r  secret message. Just for fun ,  can you fig u re out how 
to make the p rog ram print spaces when you press the space bar? Can you write a program 
to decode the messages you write? 
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DO- I T-YOURSELF PROGRAM 37-4 

Pretend you worked at a telephone company In the days when telephone exchanges 
were being switched from a lpha-characters to n umeric-characters. Write a program 
that uses M I D$ to replace all alpha-exchanges with numbers. Be sure to clear enough 
stri ng space or  you get a ?OS ERROR.  

COMMAND 

M I D$ 

Learned in Chapter 37 
FUNCTIONS 

STR I NG$ 
I N STR 
STR$ 
ASC 

C H R$ 

2 1 3  
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I nput/outp ut statements let you send data from the key board to the com puter, from the comp uter 
to the TV , and f rom the com puter to the printer ,  These functions are pr i mar i l y used I nside 
p rograms to send out data, results and messages,  

Another Way Of Inputt ing 
(The LINE I NPUT Command) 
The L I N E  I N P UT com mand i s  s imi lar t o  I N PUT, except for these differences: 

• Whe n the statement executes , the  com pute r does not d i splay a q u est ion mark whi le 
await ing keyboard i n put .  

• Each LI N E  I N PUT statement can assign a val ue to on ly  one va r iabl e . 

• The com puter accepts com mas and qu otati o n  marks as part of the str i ng i n put .  

• Lead i n g  b lan ks, rather than bei n g  i g nored , become part of the str ing  variab le .  

I ts syntax is :  

L I  N E I N  P U T  "prompt " strmg variable 

prompt is the pron' pt in g  m essage.  

string variable is  the name assig ned to the l i ne that i s  i n put f rom the keyboard 

Wilh LI N E  I N PUT,  you can enter st r i ng d ata without worryi ng about acc i dental ly i nc lu d lnQ 
del imiters such as commas , q uotat io n marks,  and co lons . The com puter accepts everyth i n g  

I n  fact , some situations req u i re t hat y o u  enter commas, q uotat ion marks,  and l eading blanks 
as part of the data . 

Examples:  

L I N E  I N P U T  X $  ( ENTER )  

2 1 5  
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Th i s  command lets  you enter X$ wllhol lt d i splayi ng  any prom pt .  

L I N E  I N P U T  " L A S T  N A M E , F I R S T  N A M E ? " i N $ E N TEf(  

T il l S  command displays tho prom pt ' L/\ST N A M E ,  F I RST NAME?" and enters data, CornmCls 
d o  not term i n ate the I n pul stri ng  N oti ce that the prompt I nc l u des t h e  q uest i o n  mark cH1cJ trw 
fol lowing space . 

To u n d e rstand L I N E  I N P LJ T  bette r , enter and run the fol lowi ng program 

1(1) C L E A R 3 0 0 : C L S 

2 0  P R I N T  " L I N E  I N P U T  S T A T E M E N T " : P R I N T  

3 0  P R I N T : P R I N T  " * * *  E N T E R  T E X T  * * * "  
40 ' * * *  G E T  S T R I N G , T H E N  P R I N T  I T  * * *  
5 0  A $ =  " " ' S E T  A $  T O  N U L L  S T R I N G  

6 0  L I N E  I N P U T  " � = > " ; A $ 

7 0  I F  A $ = " "  T H E N  E N D ' I F E N T E R  P R E S S E D W I T H O U T  T Y P I N G  A N Y T H I N G , 

S T O P ' 

8 0  P R I N T A $  

9 0  G O T O  5 0  

Custom ized Print ing 
(The PRINT USING Command) 

The P R I N T  U S I N G  cO'll mann lets you d i sp l ay str i n g s  and n u m bers I n il c u stomlLod " 'ormat 
ThiS  can be espeClCl l ly  l Jseful  for  accou nt ing reports , checks .  tab les . g raph s ,  or other output 
that requ i res a specif ic p rlrlt format .  

H e r e  i s  P R I N T  U S I N C; ' s  syntax 

P R I N T  U S  I N G format;ilem list 

format IS a str i ng exr1rosslon that te l ls t h e  computer the formilt to use I n  p r i nt i ng each 
i tem I n  item-list. I t  consISts of field specifiers and ot her ch aracters Clnd I S  olle (or one 
set) . 

item list IS tile d atil to be form atted . 

Note : P R I N T  U S I N G  docs not automatical ly pr int lead i ng and trai l i ng  b lanks around 
n u m bers . I t  pl l nts them on ly  as you i nd i cate In format. 

You can use tho fol lOWi ng f ielcJ specif iers as part of format. 

# $$ 
" $  tttt  
+ 

$ % 
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The fol lowing ex pla ins  each f ie ld specif ier ,  and I nc ludes exam ples of I ts use.  

# A number sign specifies the position of each dig i t  I n  the number you enter .  The n u m ber  
s igns establ ish the length of th e  n umeric fie ld . 

. .  

I f  the f ie ld i s  larger than the number ,  the com p uter d isplays the  u n used posi t ions  
to t h e  l eft of the number as spaces and those to the nght  as zeros 

P R I N T  U S I N G  " # # # # # " ; 6 6 . 2 ( EN T E R l  

6 6  

I f  the field IS too smal l for the number, the computer d i splays the number with a lead ing 
% si g n .  

P R I N T  U S  I N G " # " ; 6 6 . 2 CEJ'JT EFfJ 

% 6 6  

A per iod specif ics the posit ion of the decimal po int  i n  the number you enter .  You 
can p l ace: the deCimal point at any f ie ld location that you establ i sherl with the Il u m bc:r 
si g n  The com puter autom atical l y  rounds off any dig its to tho r i g ht of the  deC ima l  
pOlnl  that don' t  f it Into the fie ld 

P R I N T  U S I N G  " # . # " ; 6 6 . 2 5 CEt.[n:i'[ 

% 6 6 . 3  

P R I N T  U S  I N G " #  # . # "  ; 5 8 . 7 6 :EN-rER 

5 8 . 8  

P R I N T  U S I N G " # # . # # 
6 6 . 7 8 9 , . 2 3 4 ( E NTE R'; 

1 0 . 2 0 5 . 3 0  

" ;  1 0 . 2 , 5 . 3 ,  

6 6 . 7 9  0 . 2 3  

Note: I n  the l ast exam ple ,  format conta ins  th ree s paces after the fmal  n u m ber 
s ign . These spaces separate the numbers when the com p uter  rl lsp l ays them . 

The comma, whe:n pl aced i n  any position  between the fi rst dig i t  and the deCimal 
point , displays a comma to the l eft of every t h i rd dig i t .  The comma esta b l i sh es an 
addit ional pOSit ion I n  your  numeric field . To avoid an overflow ( i nd icated by a lead i ng  
percent s i g n ) ,  place a comma at  every th i rd position i n  t he  numer i c  f iel d .  Overflows 
occu r  when the field i sn ' t  l a rge enoug h .  

P R I N T  U S I N G  " # # # # # # # # # , " ; 1 2 3 4 5 6 7 8  

1 2 , 3 4 5 , 6 7 8  

P R I N T  U S I N G  " # # # # # # # # # , " ;  1 2 3 4 5 6 7 8 9  

% 1 2 3 , 4 5 6 , 7 8 9  

P R I N T U S I N G " # # # , # # # , # # # " ; 1 2 3 4 5 6 7 8 9  

1 2 3 , 4 5 6 , 7 8 9  

When you place two aster i sks at the begi nn ing of the n umeric fiel d ,  th e com puter 
fi l l s  a l l  u nused posit ions  to the left of the deCimal With aster i sks The two asterisks 
establ ish two m o re posI t ions In the numeric fie ld . 

P R I N T  U S I N G  " * * # # # # " ; 4 4 . 0  

* * * * 4 4  

$ When you place a rlol lar s ign ahead of the numeric field ,  ttle computer places il dol lar 
s ig n ahead of the n u m ber when d i sp l ay i ng I t .  This ,  of course, IS handy when you 
arc worki ng  w i l h  money 

P R I N T  U S I N G  " $ # # # . # # " ; 1 8 . 6 7 3 5 

$ 1 8 . 6 7 

2 1 7 
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2 1 8 

$$ When you place two do l l ar s igns at the beg i n n i ng of the f ield ,  the com puter d i splays 
a f l oat i ng dol lar  si gn i m med i ately preceding the f i rst dig i t .  

P R I N T U S I N G " $ $ # # . # # " ;  1 8 . 6 7 3 5  

$ 1 8 . 6 7 

* * $ When you p lace this combi nation of sym bols at the beg inning of the fie ld ,  the computer 
fi l l s  the vacant posit ions to the left of the number  with aster i sks and p laces a dol l a r  

sig n i n  the  posit ion immed iately p reced i ng the f i rst d ig i t .  

P R I N T U S I N G " * * $ . # # " ;  8 . 3 3 3  

* $ 8 . 3 3  

+ When you p lace a plus sign at the beg i n n i n g  or end of the f ield , the com puter precedes 
all posit i ve n u m bers with a p l u s  s ign and all negative n u m bers w i th a m i nus sig n .  

P R I N T U S I N G  " + * * # # # # " ; 7 5 2 0 0  

* + 7 5 2 0 0  

P R  I N T  U S  I N G  " + # # # " ; - 2 1 6 

- 2 1 6 

When you p lace a minus s ign at the end of the f ie l d ,  the com puter fol l ows a l l  positive 

n u m be rs with a space and p recedes al l  negat ive n u m bers with a minus  s ig n .  

P R I N T  U S I N G  " # # # # . # - " ; - 8 1 2 4 . 4 2 0 

8 1 2 4 . 4 -

% A pe rcent s ign def i nes a stri ng of spaces or text . The f i rst percent s i g n starts the 

stri ng ,  and the second percent s ign defi nes the end of the str i ng . 

P R I N T U S I N G " % 5 / 3 = % # # . # # # # " ; 5 / 3  
% 5 / 3 = %  1 . 6 6 6 7  

tttt Four  u p-arrows specifies scient i f ic notat ion pr i ntout .  U se the n u m ber s ign to cont ro l 
the mantissa pr intout. P R I N T  US ING wi l l  add the power of ten exponent p refaced 
by the  letter " E " .  

P R I N T U S I N G  " # # . # # # tttt " ; 5 5 5 5 5 / 3 
1 . 8 5 2 E + 0 4  

An excl amation pOi nt te l ls  PRI N T  US ING to pr int the fi rst character i n  a stri n g .  

P R I N T U S I N G " !  " ; " Y E S T E R D A Y "  
Y 

To see PRI NT U S I N G  i n  use, ru n the fol l owing prog ram : 

5 C L S  

1 0  A $ =  " * * $ # # , # # # # # # _ # # D O L L A R S "  

2 0  I N P U T  " W H A T ' S  Y O U R F I R S T  N A M E " ; F $ 

3 0  I N P U T  " W H A T ' S  Y O U R  M I D D L E  N A M E " ; M $ 

4 0  I N P U T  " W H A T ' S  Y O U R  L A S T N A M E " ; L $ 

5 0  I N P U T  " E N T E R T H E  A M O U N T  P A Y A B L E " ; P  

6 0  C L S 

7 0  P R I N T  " P A Y  T O  T H E  O R D E R  O F  " ;  

8 0  P R I N T  U S I N G " I " ; F $ ; " . " ; M $ ; " . " ; 

9 0 P R I N T L $  

1 0 0 P R I N T : P R I N T U S I N G  A $ ; P  

1 1 0  G O T 0 1 1 0  
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Line 1 0  defines the format, using * * $  to f i l l  the leading spaces with asterisks and placing  a 
dol lar s ign di rectly before the fi rst number .  This format is somet imes used to protect checks 
from being altered . 

L ine 1 0  also sets up the numeric f ield us ing the # s ign .  So, whenever you enter a number 
that is smal ler than the numeric f ield ,  the computer precedes the number with asterisks to 
f i l l  the unused spaces. I nc luded i n  L ine 10  are two more field specifiers, the decimal point 
and the comma.  

The computer d isplays the decimal point at  only those positions specified . Because you tel l 
the computer to i nclude two p laces to the r ight of the decimal (for cents) , the computer rounds 
al l numbers of more than two digits to two digits. I f  you enter a number that has one or no 
dig its to the r ight of the decimal pOint , the computer inserts zeros. 

The exclamat ion marks i n Line 80 tel l the computer to use only the fi rst character (the  i n it ial) 
of F$ (your  fi rst name) and of M$ (your  middle name) .  

DO- IT-YOU RSELF PROGRAM 38- 1 

Change the program so that no lead ing asterisks appear on the check. 

DO- IT-YOURSELF PROGRAM 38-2 

Write a program that creates a table showing your income and expenses on a monthly 
basis .  Don' t  bother to itemize your expenses; sim ply  calcu late the totals and the net 
result (p l us or minus) .  

Use  STRING$ to  organize the  table, making it flexible enough s o  you can use it month 
after month without changing the ent ire program . 

Finding You r  Position 
(The POS Function) 

The POS function calcu lates the current cursor position on the low-reso lution text screen or 
the carriage posit ion on the pri nter .  Its syntax is :  

P O S  (device number) 

device number is 0 ( low-resolut ion text screen) or -2 (pri nter) 

As an example of POS , type: 

P R I N T T A B  ( 8 ) ; P O S  ( 0 ) 

The screen displays the number 8 at Column 8 in the cu rrent l i ne .  

Note: The leading space before 8 causes i t  to appear in Column 9 .  

2 1 9 
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One way to use POS I S  to d i sable the wrap-arouncJ featu re o n  the screen or the pr i nte r .  Do i n g  
t h i s  prevents words from being b roken I n  the middlE;. On the otller Iland ,  i t  necessari ly sllortens 
the l i ne l en gt h .  R u n  the fo l low i n g prog ram t o  see POS elt work 

5 C L S 

1 0  A $ = I N K E Y $  

2 0  I F  A $ = " "  T H E N  1 0  

3 0  I F  P O S  ( 0 » 2 2  T H E N  I F  A $ = C H R $ ( 3 2 )  T H E N  A $ = C H R $ ( 1 3 )  

4 0  P R I N T  A $ ;  

5 0  G O T O  1 0  

ThiS prog ram lets you use t h e  keyboard as a typewriter POS watcti () s t h e  end of tile l i n e  so 
no word i s  d iv ided 

In Line 30, the com p uter checks to S(;C I t  tile " c u r reri ! '  CI J rsor  pOSI t ion i s  g reate r than Col u m n  
2 2  (The scree n  i s  32 col umns Wide.)  I t  the cu rsor passe�3 Co lumn 2 2 ,  the com puter oeg l ns 
a new l i ne the next t ime you p ress the space bar (C H R $(32)) . Whnn the com p u te r deCides 
to beg i n  a new l i ne ,  I t  does so by p n nt lllg a carriage ret u rn (C HR$( 1 3)) . I n  effect . th e  com p ute r 
p resses _fJITE-R . 

DO- I T Y O U RS [ L F"  PROGI-1AM 38-3 

Write a prog ram that uses POS to space words evenly on a S i n g l e l i n e 

Finding You r H igh-Resolution Position 
(The HSTAT Command) 

POS does not work on th e h i Q h - r esol utl o n  scrpe n .  but i ts cou nter p a rt ,  HST AT, ret u rns eve n 
more I nfo rmat ion  than POS dues .  

The HSTA T com man d ret u r n s  the x a n d  y coord i n ates of  the c u rrent c u rsor pos i t i on . I t  a lso 
retu rns  the  character  at  that  POSiti o n ,  as wel l  as the characte r ' s  attributes, wh ich we d iSCUSS 

sho rt l y . 

U n l i ke POS, wh i ch is a funct i o n ,  HST 1\ T IS a com ma nd . I ts syntax I S .  

H S T A T  dummy- vanable 1 ,  dllmmy- va/lablc2 

dummy- vanable3, dummy- vanablc4 

dummy variable l iS any st r i ng vZlrlab le .  After HST AT IS executed , i t  contai ns  th e  cha racte r 
at t h e  cu rrent pos i t ion  

dummy-vanable2 ls any n u mer ic vanable.  After H STAT IS  executed , i t  contains the attr i butes 
of th e cur rent pos i t ion 

dummy- vanable3 I S  an y numer ic var ia b l e .  Afte r H STAT i s  executed , I t  contai ns the x 
coordi nate of the c u rrent posIti o n .  

dummy-vanable4 IS a n y  n u m e r i c  vari ab le  Afte r H STAT IS exec uted , It contai n s  th e  y 
coord i n ate of the  cu rrent POSl t lOIl 

As an exam ple of US lllg H STAT type 

H S T A T  A $ , B ,  C ,  D 
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After th is command is executed , A$ contai ns the character at the current posit ion ,  B conta ins 
the character at the cu rrent position 's  attri butes , C conta ins the cu rrent position 's  x coordinate, 
and 0 contains the cu rrent posit ion ' s  y coordinate. 

The fol lowing program pri nts an "A" on the screen and then uses HSTAT to check if the " A "  
i s  rea l ly i n  t he  rig ht locat ion.  

1 0  W I D T H 4 0  

2 0  L O C A T E  1 9 , 1 1  

3 0  P R I N T  " A " ; 

4 0  L O C A T E  1 9 , 1 1  

5 0  H S T A T  A $ , A , X , Y  

6 0  L O C A T E  0 , 1 4  

7 0  P R I N T  A $ , X , Y  

To i nterpret the i nformation regard i ng a character 's  attr i bute, you need to understand mach ine 
language . The h igh - resol ut ion screen uses two bytes to store each character .  One byte stores 
the character code; the other stores the character 's  attr i butes. 

The att r ibute byte contai ns the fol lowi ng i nformation :  

Bits 0-2  Backg round col or (Pa lette 0-7) 
Bits 3-5 Foreground color (Pa lette 8- 1 5) 

Bit 6 U nder l ine 
Bit 7 B l i n k  at 1 12 second rate 

When you execute HSTAT, i t retu rns the actual attr ibute byte. To be able to i nterpret th is byte , 
you need to convert it to its binary rep resentat ion and then fi g u re out wh ich bits are set. 

Checking the Time 
(The TI M ER Function) 
Your computer has a bu i lt- i n  timer that measures t ime i n  sixt ieths  o f  a second (approximately) . 
The moment you power-up the computer ,  the t imer beg ins  counti ng at zero. When it counts 
to 65535 (approximately 1 8  minutes later) , the t imer starts over at zero. I t pauses du ring cassette 
and p r i nter operat ions.  

At any i nstant , you can see the cou nt of the t imer by using the T I M E R  function .  Type: 

P R I N T  T I M  E R CEl'{T ERJ 

The TI M E R  function displays a value i n  the range 0-65535.  

You can a lso reset the t imer to any specified t i me by typi n g :  

T I M E R = n u m b e r  ( ENTER ) 

number is in the range 0-6553 5 .  

22 1 
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To see TI M E R  (and PR INT @ USI N G ,  another " new" function) ,  run the fol l ow ing program 
cal led " M ath Qu iz . " I t  presents you with a m ath problem . When you press 00, lID, CQJ,  or 
CQJ,  the com puter tel ls  you whether the answer i s  r ight  or wrong.  Then , the computer uses 
the t i mer to tel l you the time you took to answer (usi ng TI M ER) . 

5 W I D T H  3 2 
1 0  D I M  C H ( 3 ) , L $ ( 3 ) ' C H U O = C H O I C E S , L $ = A N S W E R  F O R M A T S  
2 0 L L = 1 0 : U L = 2 0 : ' L O W E R  L I M I T  A N D  U P P E R  L I M I T  F O R  H A N D  V 
3 0  N V = U L - L L + 1  
4 0  P $ = " W H A T ' S  # # #  + # # #  ? " : ' Q U E S T I O N F O R M A T  
5 0  F O R  I � O T O  3 ' I N I T I A L I Z E  C H ( ) 

6 0  L $ C I ) � C H R $ ( I + 6 5 ) + " )  # # # "  
7 0  N E X T  I 
8 0 C L S  
9 0 X = I N T C R N D C N V ) + L L - . 5 ) : ' G E T  R A N D O M  X B E T W E E N  L L 

A N D  U L 
1 0 0 Y � I N T C R N D C N V ) + L L - . 5 ) : ' G E T  R A N D O M  Y B E T W E E N  L L  

A N D  U L 
1 1 0  R = I N T ( x + Y + . 5 ) ' C O R R E C T A N S W E R  
1 3 0 F O R  I � 0 T O  3 ' G E T  M U L T . C H O I C E S  
1 4 0 C H C I ) � I N T ( R N D ( N V ) + L L - . 5 )  
1 5 0 N E X T I 
1 6 0 R C � R N D ( 4 ) - 1 ' M A K E  1 C H O I C E  R I G H T  
1 7 0  C H ( R C ) � R 
1 8 0  P R I N T @ 3 2 ,  U S I N G  P $ : X , Y  ' D I S P L A Y  P R O B L E M  
1 9 0 F O R  L N = 3 T O  6 
2 0 0  P R I N T  @ L N * 3 2 + 1 0 ,  U S I N G  L $ C L N - 3 ) : C H C L N - 3 )  
2 1 0 N E X T  L N  
2 2 0  T I M E R  = 0  
2 3 0 A $ � " " ' C L E A R  K E Y B O A R D  
2 4 0  A $ = I N K E Y $ : I F  A $ :: "  " T H E N  2 4 0  
2 5 0  S V = T I M E R ' I F  K E Y  P R E S S E D , S A V E  T I M E R  C O N T E N T S  
2 6 0  I F  A $ < " A "  O R  A $ > " D "  T H E N  2 4 0  • I N V A L I D K E Y -

G O B A C K  
2 6 5  P R I N T @ 8 * 3 2 + 1 0 ,  A $  

2 7 0  K = A S C ( A $ ) - 6 5 
2 8 0  I F  C H ( K ) = R T H E N  P R I N T  " R I G H T ! " : G O T 0 3 0 0  
2 9 0  P R  I N T  " W R O N G  I A N S W E R  I S " :  R 
3 0 0  P R I N T " Y O U  T O O K " :  S V / 6 0 :  " S E C O N D S "  
3 1 0  I N P U T  " P R E S S  < E N T E R > F O R  N E X T  P R O B L E M " ; E N  
3 2 0  G O T O  8 0 

Through tr ial and error ,  change the upper and lower l im its (L i ne 20) for h and v. M ake the 
prog ram perform a mathemat ica l operat ion other  than addition ,  or have the computer keep 
score, based on you r  t ime . Add five seconds for each i ncor rect answer. 

Changing Devices 
(Using Device Numbers) 

Did you ever th i nk  of you r  video di splay as an "output" device and your  keyboard as an 
" i nput"  device? 

With PR INT ,  PR INT US ING ,  L I N E  I N P UT, and POS, you can use device numbers to d i rect 
i n put or output.  For instance , suppose you type: 

P R I N T  # - 2 , U S I N G " # # # . # # # " ; 1 2 3 . 4 5 6 7 8 ( ENTER ) 

The screen remai ns "s i lent"  whi le  the p r i nter p r i nts : 

1 2 3 . 4 5 7  
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You can use any of the avai lable field specifie rs with P R I N T  #-2, U S I N G .  

POS(-2) returns the printer 's  cu rrent print position as  i t  changes. Note that t he  position i s  f igu red 
i nternal ly ,  not mechanical ly .  

L INE I N PUT # works s im i lar ly ,  w i th  the difference that i t  lets you read a " l ine of  data" from 
a cassette fi le .  

LINE I N PUT # reads everyth ing f rom the fi rst character up  to whichever of the fol lowing comes 
first: 

• A carriage-return character that is not preceded by a l ine-feed character 

• The 249th data character 

• The end-of-fi le  

Other characters encountered (q uotes , commas, lead ing blanks ,  and l ine feed/carriage return 
sequences) are i ncluded i n  the str ing . For instance: 

L I N E  I N P U T  /1 - 1  , A S 

sends a l i ne of cassette f i le data i nto A$. 

The fol lowing program uses LI N E  I N PU T  # to count the number of l ines i n  any cassette-stored 
program that is  CSAVED in ASC I I  format (us ing the A option) 

1 0  C L E A R 5 0 0  

2 0 L I N E  I N P U T  " N A M E  O F  D A T A  F I L E ?  " i F $  
3 0 K = 0  I K I S  T H E  C O U N T E R  

4 0  O P E N " I " , - 1 , F S 

5 0  I F  E O F  ( - 1 ) T H E N  1 0 0 

6 0  L I N E  I N P U T  /1 - 1 , A S  

7 0  K = K + 1  

8 0  P R I N T A $  

9 0  G O T O  5 0  

1 0 0  C L O S E  /1 - 1  

1 1 0  P R I N T " F I L E C O N T A I N E D " ; K i " L I N E S "  

Lea rned i n  Cha pter 38 
COMMANDS 

LI N E  I N PUT 
PRINT U S I N G  

H STAT 

FUNCTIONS 

POS 
T I M E R  

223 





39 I BUGS 

I n  th i s  chapte r ,  we deal with the i nev itable subject of bugs (e rror s  I n  you r prog ram ) . Alth oug h 
we can ' t prevent bugs from occu r r i ng , we c an certain ly g ive you ways to track, trace, and 
trap bugs so they no longe r cause a ser ious proble m .  

Tracking Bugs 
(The STOP and CONT Commands) 
BAS I C  l ets you track an error with two com mands,  STOP and CO NT. The i r syntaxes are: 

S T O P  Tem porar i l y stops the execution of a BASI C  prog ram . 

C O N  T Conti n ues the execution of a BASIC program 

As an exam p l e of us i ng these commands ,  assu me you have entered the fo l low i n g  BASIC 

prog ram that does various computat ions on a n um be r and sto res the resu lt i n  Variab le  A:  

1 0  A = 1 

1 5  F O R  N = 1 T O  1 0  
2 0  A = A + 1 

3 0  A = A * 2 
4 0  N E X T  N 

For some reason , Variable A d oes not end u p  contai n i ng the n u m be r you th i n k  it contai ns . 

To see what is caus i ng the prob lem , you cou ld add these l i nes 

2 5  S T O P  
3 5  S T O P  

After add i ng these l i n es , you could r u n  the prog ram agai n .  When the com p uter gets to the 
fi rst STOP command it p r i nts : 

B R E A K  I N  25 

This i nd icates t h at the com puter has tem porar i ly stopped prog ram execut ion , but it has not 
ended the prog ram . You could the n type: 

P R I N T A ( E NTER ) 

The com puter p r i nts t h e  val ue of A at th is  po i nt of program executi o n .  To conti nue prog ram 
executio n , you cou l d  ty pe : 

C O N T ENTER I 

When t h e  com p uter gets to the next STOP command it pr ints ·  

B R E A K  I N  3 5  

You cou ld then ask the co m puter to P R I N T  A ,  ann the com puter pri nts the va l ue of A at th iS  
poi nt  of the proQram executi o n .  

By cont i n u i ng i n  t h i s  fash i o n ,  y o u  could eventua l ly track what i s causing the pro b lem a n d ,  
after co r rect i ng t h e  problem,  delete t h e  STOP commands from you r p rog ram 

225 
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For long Programs . . .  

(MEM) 

Clear memory and type: 

P R I N  T M E  M CENTER) 
The computer shows how m uch memory IS cu rrently ava i lab le for BASIC programming .  If 
you do this right  after you turn on the computer , BASIC wi l l  pr int :  

2 4 8 7 2  

O K  
When you are typi ng i n  a long prog ram , YOLl may want to P R I N T  M E M  from t ime to t ime to 

make s u re that the com puter is not runni ng out of memory. If the program is a l ittle  on the 
large side, you can save memory by omitti ng extra spaces in you r program . You can omit 
spaces before and after pu nctuation marks, operators, and BASIC words. 

Tracing Bugs 
(The TRON and TROFF Commands) 
The TRONITROFF command lets you trace program execution to see where a bug IS occurri ng 
Its syntax is :  

T R O N  o r  T R O F F  

Turns the prog ram tracer on or off. 

As an exam ple of usi nQ th iS  command , t race the execution of the lines program. Type 

T R O N  CENTER ) 
Then,  ru n  the program : 

5 P C  L S  
1 0  P M O D E  3 , 1  

2 "  S C R E E N 1 , 1 

H L I N E ( " , 0 ) - ( 2 5 5 , 1 9 1 > ,  P S E T  

The computer displays: 

[ 5 ]  [ 1 0 ] [ 2 0 ]  [ 3 0 ]  

O K  
ThiS tel l s  you that the com puter executed line 5 ,  1 0 , 20, and 30,  i n  t h at order . 

To tu rn off the t racer, type 

T R  0 F F rENTER ' 
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Trapping Bugs 
(The ON ERR GOTO Command) 

N o  matter how smoothly your program runs,  i t  i s  i ncomplete if  i t  doesn't anticipate operator 
errors. ON ERR GOTO is a command that lets you anticipate and "trap" an error-before 
it causes you r program to crash . 

The syntax of ON E R R GOTO is 

ON E R R  G O T O  line number Goes to l ine n u m ber i f  an error occurs dur ing prog ram 
execut ion .  

As an example of using ON ERR GOTO, assume you have written this prog ram : 

1 0  P R I N T " T H I S  P R O G R A M  D I V I D E S  X B Y  Y " : P R I N T  

2 0  I N P U T " I N P U T  A N U M B E R  A S  X " ;  X 

3 0  I N P U T  " I N P U T  A N U M B E R  A S  Y " ;  Y 

4 0  A N S = X / Y  

5 0 P R I N T A N S  

6 0 G O T O  1 0  

This prog ram works l i ke a dream , but only if the user knows that the computer ca n ' t  d ivide 
a n u m ber by O. I f  the user types 0 CEtflffi], or simply CENTER), the program ends and the 
user is confronted w ith this message: 

/ 0  E R R O R  I N  4 0 .  

To trap this error, you could add these l ines to the program : 

5 0 N E R R G O T 0 1 U  
1 0 0 R E M  E R R O R  H A N D L I N G R O U T I N E  
1 1 0 P R I N T " T H E C O M P U T E R  C A N ' T  D I V I D E A N U M B E R  B Y  0 " 

1 2 0 P R I N T " P L E A S E  T R Y  A G A I N "  

1 3 0 G O T O  2 0  

Now, when the user enters 0 CENTE� : or CENTER 1, these messages appear: 

T H E  C O M P U T E R  C A N ' T  D I V I D E A N U M B E R  B Y  0 
P L E A S E  T R Y  A G A I N  

I N P U T  A N U M B E R  A S  Y ?  

Trapping the Right Bug 
(The ERNO Function) 
When using an error-trapping routine,  b e  sure you are trapping t h e  right error. For example, 
assume that Line 50 has a Syntax E rror (the word P R I N T  misspelled) : 

5 0  P I R N T  A N S  

When the comp uter executes Line 50, it goes to the same error-trapping routine .  This t ime,  
i t  does not go to the error-trapping rout ine because of a Div is ion by ° E rror . I t  goes to the 
routine because of a Syntax E rror. 

To anticipate this kind of problem , you can use the ERNO function .  Its syntax is: 

E R N  0 Returns an error num ber that corresponds to the error that occurred . 
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ERNO returns an error n u m ber, rather than an error m essage. You can find out the error 
number that corresponds to each BASIC error message by referring to " BASIC Error 
Messages" In the back of this book. 

U sing ERNO,  you can change the error-trapping routine in  this way: 

1 0 0 R E M E R R O R  H A N D L I N G  R O U T I N E  

1 0 5 I F  E R N O  <> 1 0  T H E N  P R I N T " F A T A L  E R R O R " : E N D  

1 1 0  P R I N T  " T H E  C O M P U T E R  C A N ' T  D I V I D E A N U M B E R  B Y  0 "  

1 2 0 P R I N T  " P L E A S E  T R Y  A G A I N "  

1 3 0 G O T O  2 0  

Now, i f  any error occurs other than Error 1 0  (Division by 0 Error) ,  the program pri nts ' ' FATA L  
ERROR" a n d  ends. 

Returning to the Right Trap 
(The ERLIN  Function) 
I n  addition t o  being sure you trap t h e  r ight error, you need t o  b e  sure that, after you trap the 
error, you return to the right place in  the prog ram . 

For example,  assum e  a program Includes two l i nes-Lines 20 and lO-where a Divis ion by 
o Error cou ld occur. 

To determ ine which of these l i nes causes an error ,  BASIC has an ERL IN funct ion, I ts syntax is :  

E R L I N  Returns the l ine number where the error occurred, 

Using ERLl N ,  you can change the error-trapping routine in  this way: 

1 0 0 R E M  E R R O R  H A N D L I N G  R O U T I N E  

1 0 5 I F  E R N O <> 1 0  T H E N  P R I N T " F A T A L  E R R O R " :  E N D  

1 1 0  P R I N T " T H E  C O M P U T E R  C A N ' T  D I V I D E A N U M B E R  B Y  0 "  

1 2 0 P R I N T " P L E A S E  T R Y  A G A I N "  

1 3 0  I F E R L I N = 2 0 T H E N 2 0  

1 4 0 I F E R L I N = 7 0 T H E N 7 0  

Trapping a Break 
(The ON BRK GOTO Command) 
Closely related to the O N  E R R  GOTO command is  the ON BRK GOTO command. This 
command goes to a break-trapping routine if the operator p resses the ( BREAI{) key, 

Its syntax is: 

O N  B R K  G O T O  line number Goes to l ine number i f  the �FrE..AK� key IS pressed 
dur ing program execut ion,  

Th is is a short exam ple of ON BRK GOTO: 
1 0  O N B R K G O T 0 1 0 0 

2 0  P R I N T  " H E L L O "  

3 0 G O T O  2 0  

1 0 0 P R I N T " I T ' S  A B O U T  T I M E Y O U  S T O P P E D  T H A T ! "  
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This program pri nts H E  L L 0 over and over agai n u nti l  the operator presses the ( BREAK 1 key. 
Then,  instead of d isp lay i ng  the B R E A  K I N 2 0  or B R E A  K I N 3 0  message, the com puter 
d isp lays : 

I T ' S  A B O U T  T I M E  Y O U  S T O P P E D  T H A T ! 

Break-trappi ng does not have a cou nterpart to the E R N O  and E R L I N  fu nct ions, but it is sti l l  
a better alternative than havi ng the prog ram simply stop when the operator presses ( BREAK 1. 

Learned i n  Chapter 39 
COM MANDS 

STOP 
CONT 
M E M  

TRONITROFF 
ON E R R  G OTO 
ON B R K  G OTO 

FUNCTIONS 

E R L I N  
E R N O  
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40 I MACH IN E-LANGUAGE 
SUBROUTINES 

This chapter assumes you know how to wnte machine language (ML) subroutines (subroutines 
that conta in  6809 i nstruct ions) .  It shows how to cal l an M L  subroutine from a BASIC program. 

How to Cal l an M L  Su broutine 
CLEAR, CLOADM, PEEK, POKE, DEFUSR, and USR 

(Working With Machine Language) 

To ca l l  an  M L  subroutine from a BASI C  program , you need to  fol low six steps. 

1 .  Assemble the ML Subroutine into Object Code 
You can do this yourself, by looki ng up the code for each i nstruction ,  or by using an 
assembler such as EDTASM or Disk EDTASM.  
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Step 2. Reserve Memory for the ML Subroutine 

Y o u  c a n  do t h i s  u s i n g  the  second parameter of  t h e  C L E A R  command.  T h e  syntax o f  C LEAR is 

C L E A  R n 1 ,  n2 Clears n 1 bytes of stri ng space and sets n2 as the h ighest add ress 
t h at BAS I C  can use. (By sett ing n2 as the h i ghest add ress that BAS I C  can use,  
you are rese rvi ng th is  area for your  ML s u brout i n e . )  

F o r  exam ple ,  th is  command reserves an a rea o f  memory from Add resses 2 1 000 t o  t h e  top 
of memory: 

5 C L E A R  2 5 , 2 1 0 0 0  

BAS I C  cannot  overwrite th is  area of  m em ory. 

3. Store the ML Subroutine in Memory 

Y o u  can do th is  by loading i t from tape , with the CLOA D M  com m a n d ,  or by poki n g  I t i n to 
memory ,  with the POKE com mand.  

The syntax for  CLOA D M  i s  

C L O A D M  filename, offset address l oads an M L  p rog ram or  su brouti ne from 
cassette tape 

filename i s  the ML prog ram or  subrout i ne .  
offset address i s  opt i ona l ;  i t  specifies an offset to ad d  to t h e  M L  program o r  

subrouti n e ' s  load ing address. 

The syntax for POKE i s :  

P O K E  address, n stores a n u m ber i n  memory .  

n 

address 

The n um be r you want to store (O-& H F F) .  
The memory add ress where you want t o  store the n u m ber (O-& H F F F F) . 

4 .  Tell  BASIC Where the M L  Subroutine Is 

You can do th i s  usi ng the DEFUSR com m a n d .  The syntax for DEFUSR i s :  

D E  F U 5 R n = address te l ls  where,  i n  memory,  an ML su brouti ne starts 

n is  the n u m ber of the ML su broutine (0-9) . address i s  the fi rst add ress in memory 
wh ere the M L  subrouti ne is stored . 

For exam p l e , th iS  command tel ls  BAS I C  t h at a rout i ne is stored at add ress 2 1 000:  

1 0  D E F U S R 1  2 1 0 0 0  

Notice that we have labeled the routi ne as subrouti ne  1 .  
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5. Cal l  the ML Subroutine 
You can do th is  wi th  the USR command or  the EXEC command . The syntax of USR i s :  

d u m m y  v a r i a b l e  = USRn(va/ue) cal l s  an ML su brout i n e  

n I S  t h e  n u m ber o f  the M L  subrout ine (0 9) 
value IS a val ue you want to pass to the M L  subrouti ne .  
dummy variable I S  a variable you can use to store the data retu rned by USR 

For exam p l e ,  t h i s  com mand cal l s  the routi ne at  2 1 000 l a beled as s u brouti n e  1 above : 

1 1 0  A "' U S R 1 ( 0 )  

The EXEC command i s  S im pler than the U S R  command.  U se EXEC w h en you d o  not need 

to pass var iables to a n d  from the machi ne- language prog ram EXEC ju m ps to the program , 
and when it is d o n e ,  returns  The sy ntax for EXEC is :  

E X  E C (address) 
Transfers control to a m achi ne- language program at address. If address is omitted , 
control is transferred to the add ress set by the l ast CLOA D M .  

A n example of  E X E C  is :  

E X E C  2 1 0 0 0  

6 .  Return from the M L  Subroutine 
You can do th is  by uS i ng the RTS I n struct ion .  This c a u s e s  the ML su brouti ne to ret urn without 

passi n g  any val ues to USR ' s  dummy variable. 

Using Stack Space 
A n  M L  su brout i n e ,  cal led by U S R ,  that req u i res m o re t h a n  30 bytes o f  stack storage m u st 
proVide ItS own stack area. Save BASI C ' s  stack pOinter u po n  entry to the U S R  fu nct i o n ,  setti n g  
u p  a new stack p o i n t e r  and restor ing BASIC ' s  stack pOi nter p r i o r  to ret u r n i n g  to BAS I C '  T h e  
v a l u e s  of the A .  S,  X ,  and CC regi sters n e e d  not b e:  preserve d  by U S R .  
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Reading and Saving Memory 
Usi ng PEEK and CSA VEM 
BAS I C  makes I t  easy t o  look a t  your  com pute r ' s  memory and save i ts contents, PEEK lets 
you look I ns ide your com puter,  and CSAVEM l ets you save machi ne- language programs o n  
t a p e ,  Thei r syntaxes are :  

P E E  K (memory location) 
Returns the contents of a memory location (0-65535 decimal ,  or O-&HFFFF 
hexadeci mal) ,  

A n  example  of P E E K  is :  

A = P E E K  ( & H 2 1 5 5 )  

C S A V  E M  " filename" , 1, h , e  
Saves mach ine languag e  program filename on cassette ,  

filename N ame of machine- language program belnq saved , N ame can h ave 
as many as 8 characters. 

I Lowest add ress of machl l'le- lang uage proqram , 
h H i ghest address of machine-l anguage proqram , 
() E xec add ress of machi ne- lang uage program , 

A n  exam p l e  of CS;\Vf-:M IS 

C S A V E M I G R A P H I C S " , & H D 0 0 0 , & H D F E 0 , & H D 0 0 3  

Helpfu l BASIC Functions 
(The &H and &0 Operators; the HEX$, 
LPEEK, and LPOKE Functions) 
BAS IC offers several function s  that are hel pful when dcal ing With M L  subrouti nes, 

The fi rst are the  ' & H "  operator, which perm i ts uSin g  hexadec imal notat ion and the "&0" 
operator wh ich  permits uSing octal notation, For  exam ple, th is command stores the  hexadecimal 
n u m ber 20 I nto  Memory Address 2 1 000 ' 

P O K E  2 1 0 0 0 , & H 2 D  

This  command would store the octal n u m ber  377 i nto Memory Add ress 2 1 000: 

P O K E  2 1 0 0 0 , & 0 3 7 7  

The seco nd is H EX$,  which converts a dec i m al n u m ber i nto a hexadecimal str i ng ,  The syntax 
of H EX$ i s  

H E X $ (n) returns  t h e  hexadeci mal val ue o f  n a s  a stri n g ,  

For  exam ple ,  th i s  com mand stores " 1 0, " the hexadecimal  value o f  1 6 , i nto A$:  

A $ = H E X $ ( 1 6 ) 



40 / Machine-Language Subroutines 

If you have been us ing P E E K  and P O K E ,  you may have wondered how you can access a l l  
t he  memory i n  you r Color Com puter 3 .  P E E K  and PO K E  can  on ly  access O-&H FFFF.  Yo u r  
com puter  has a good deal more memory than that ,  and two new functions t o  let you access 
i t .  These new funct ions are L P E E K  and L P O K E .  Thei r syntaxes are: 

L P E E  K ( virtual memory location) 

Returns  the contents of a v i rtual  memory l ocat ion (0-52428 7 dec ima l or 0 - & H 7 F F F F  
hexadecimal) . 

L P O  K E virtual memory location, value 

Stores a va l ue (0-255) in a v i rtua l memory locat ion (0-524287 decimal or 0-& H 7FFFF 
hexadeCimal) .  

As you can see ,  v i rtual memory addresses have a m uch wider range than those used for 
C LOA D M ,  CSAVEM , P E E K ,  PO KE ,  DEF USR , and EXEC. The mem ory map i n  Sect i on 7 l i sts 
many i m po rtant virtual addresses in you r com puter .  You can access al l of them with LPEEK 
a n d  LPOKE .  To  u s e  0-&H5FFFF ,  y o u  m u st have 5 1 2 K  of memory i n  you r  com puter. 

The relat ionsh i p  between reg ular  memory addresses, and vi rtual memory add resses i s  easy 
to u nde rstand . Regular memory addresses O-&HFFFF correspond to virtual  memory 
addresses &H70000-&H7FFFF. For exam p le , the reg ular  memory add ress &H 1 28 F  is the 
same as the v i rtual mem ory address &H 7 1 28F .  

Here is  an exam ple  of  L P E E K  

P R I N T  L P E E K ( & H 6 0 0 0 0 ) 

Here IS an exam ple of LPOK E :  

L P O K E  & H 6 0 0 0 0 , & H 2 5 5  

Learned i n  Cha pter 40 

COMMANDS 

C LEAR 
DEFUSR 

USR 
P O K E  

LPOKE 

FUNCTIONS 

P E E K  
LP E E K 
H EX$ 

OPERATOR 

&H 

&0 

235 





PART 7 I ODDS AN D ENDS 

237 





SUGGESTED ANSWERS TO 
DO-IT-YOURSELF PROGRAMS 

Do-It-Yourself Program 4-4 
Sounding tones from bottom of range to top and back to bottom 

1 0  F O R  X ; 1  T O  2 5 5  

2 0  S O U N D X , 1  

3 0  N E X T  X 

4 0  F O R  X ; 2 5 5  T O  1 S T E P  - 1  
5 0  S O U N D X , 1  

6 0  N E X T  X 

Do-It-Yourself Program 5- 1 
1 0 P R I N T  " H O W  M A N Y  S E C O N D S "  

2 0 I N P U T S 

3 0 F O R  Z ; 1 T O  4 6 0  * S 

4 0  N E X T  Z 

5 0  P R I N T  S " S E C O N D S  A R E  U P  I I I " 

6 0  F O R T ; 1 2 0  T O  1 8 0 

7 0  S O U N D  T , 1  

8 0  N E X T  T 

9 0  F O R T ; 1 5 0 T O  1 4 0 S T E P  - 1  

1 0 0 S O U N D  T , 1  

1 1 0  N E X T  T 
1 2 0 G O T O  5 0  

Do-It-Yourself Program 5-2 
lines added t o  clock program 

9 2  F O R  T ; 2 0 0  T O  2 1 0 S T E  P 5 

9 4  S O U N D T , 1  
9 5  N E X  T T 

9 7  F O R  T ; 2 1 0 T O  2 0 0  S T E P  - 5  

9 8  S O U N D T , 1  

9 9  N E X T  T 

Do-It-Yourself Program 5-3 
1 0  F O R  C ; 0  TO 8 

2 0  C L S  C 

3 0  F O R  X ; 1 T O  4 6 0  

4 0  N E X T  X 

5 0  N E X T  C 
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Do-It-You rself Program 9-1 
1 0 T = R N D ( 2 5 5 )  

1 4  C ::: R N D ( 8 )  

1 6  C l S C  
2 0 S O U N D T , 1  
3 0  G O T O  1 0  

Do-It-You rself Program 9-2 
1 0  C L S  

2 0  A = R N D ( 6 )  

3 0 B = R N D ( 6 )  

4 0  R = A + B  

5 0  P R I N T  @ 2 0 0 , A 

6 0  P R I N T @ 2 1 4 ,  B 

7 0  P R I N T @ 3 9 4 , " Y O U  R O L L E D  A "  R 

8 0  I F  R = 2  T H E N  6 0 0  

9 0  I F  R = 3  T H E N  6 0 0  

1 0 0 I F  R = 1 2 T H E N  6 0 0  

1 1 0  I F R ::: 7 T H E N 5 0 0  

1 2 0 I F R ::: 1 1 T H E N 5 0 0  

1 3 0 F O R  X ::: 1 T O  8 0 0  

1 4 0 N E X T X 

1 5 0 C L S 

1 6 0 P R I N T  @ 1 9 5 ,  " R O L L  A N O T H E R "  R " A N D Y O U  W I N " 

1 7 0 P R I N T @ 2 6 2 , " R O L L  A 7 A N D  Y O U  L O S E "  

1 8 0 P R I N T @ 4 2 0 ,  " P R E S S  < E N T E R > W H E N  R E A D Y "  

1 8 5 P R I N T @ 4 5 6 , " F O R  Y O U R N E X T  R O L L "  

1 9 0 I P U T A $  

2 0 0  N = R N D ( 6 )  

2 1 0 Y = R N D ( 6 )  

2 2 0  Z = X + Y  
2 2 5  C l S 
2 3 0  P R I N T @ 2 0 0 , X 

2 4 0  P R I N T @ 2 1 4 ,  Y 

2 5 0  P R I N T @ 3 9 4 , " Y O U  R O L L E D  A "  Z 
2 6 0 I F  Z ::: R T H E N  5 0 0  

2 7 0  I F  Z = 7 T H E N  6 0 0  

2 8 0  G O T O  1 8 0 

5 0 0  F O R  X = 1  T O  1 0 0 0  

5 1 0 N E X T X 
5 1 5  C L S 

5 2 0  P R I N T  @ 2 3 0 , " Y O U ' R E T H E  W I N N E R "  

5 3 0  P R I N T iil 2 9 4 , " C O N G R A T U L A T I O N S  I ! ! " 

5 4 0  G O T O  6 3 0 

6 0 0  F O R  X = 1  T 0 1 0 0 0  

6 1 0 N E X T  X 

6 1 5 C l S 

6 2 0  P R I N T  @ 2 6 4 , " S O R R Y , Y O U  L O S E "  

6 3 0 P R I N T @ 4 5 8 , " G A M E S  O V E R "  



Sugguested Answers to Oo-/t- Yourself Programs 

Do-It-Yourself Program 1 0-1  
5 C L E A R  5 0 0 

1 0  D A T A  T A C I T U R N , H A B I T U A L L Y  U N T A L K A T I V E  

2 0 D A T A  L O Q U A C I O U S , V E R Y  T A L K A T I V E 

3 0  D A T A  V O C  I F E R O U S , L O U D  A N D  V E H E M E N T  

4 0 D A T A  T E R S E ,  C O N C I S E 

5 0  D A T A  E F F U S I V E ,  D E M O N S T R A T I V E  O R  G U S H Y  

6 0  N = R N D ( 1 0 )  

6 5  I F  I N T C N / 2 )  = N / 2  T H E N  N = N - 1 

7 0  F O R  X = 1 T O  N 

8 0  R E A D  A $ 

9 0 N E X T X 

1 1 0  R E A D  B $  

1 2 0 P R  I N T  " W H A T  W O R D  M E A N S : "  B $  

1 3 0 R E S T O R E  

1 4 0 I N P U T R $  
1 5 0 I F R $ = A $ T H E N 1 9 0 

1 6 0 P R  I N T  " W R O N G "  

1 7 0  P R I N T  " T H E C O R R E C T  W O R D  I S  : "  A $  

1 8 0 G O T O  6 0  

1 9 0 P R I N T " C O R R E C T "  

2 0 0  G O T O  6 0  

Do-It-You rself Program 1 2-1  
1 0  A $  = " C H A N G E  A S E N T E N C E . "  

2 0  B $ = " I T ' S E A S Y T O "  
3 0  C $ = B $ + " " + A $ 

4 0  P R I N T  C $  

Do-It-Yourself Chal lenger Program (Chap.  1 2) 

1 0  P R I N T  " T Y P E  A S E N T E N C E  : "  

1 5  I N P U T  S $  

2 0  P R I N T  " T Y P E  A P H R A S E  T O  D E L E T E "  
2 3  I N P U T  D $  
2 5  L = L E N C D $ )  
3 0  P R I N T " T Y P E  A R E P L A C E M E N T  P H R A S E "  

3 5  I N P U T  R $  

4 0  F O R  X = 1 T O  L E N  ( S $ )  

5 0  I F  M I D $ ( S $ , X , U = D $  T H E N  1 0 0 

6 0  N E X T  X 

7 0 P R I N T D $  " - - I S  N O T  I N  Y O U R  S E N T E N C E "  

8 0  G O T O  2 0  

1 0 0 E = X - 1 + L E N ( D $ )  

1 1 0  N $ = L E F T $ ( S $ , X - 1 ) + R $  + R I G H T $ C S $ , L E N C S $ )  - E )  

1 2 0 P R I N T " N E W  S E N T E N C E  I S : "  

1 3 0  P R I N T  N S $  
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Do-It-You rself Prog ram 1 6-1  
5 C l S 
1 0  F O R  N = 1 2 T O  1 S T E P - 1  
1 5  P R I N T " N O T E " ; N  
2 0  P L A Y  S T R $ ( N )  
2 5  F O R  1 = 1  T O  5 0 0 : N E X T  I 
3 0  N E X T  N 

Do-It-You rself Program 1 6-2 
Change the fol lowing l ines :  

1 0 0 0 A $  = " T 5 ; C i E i F i l 1 i G i P 4 i l 4 i C i E i F i l 1 i G "  
1 0 5 B $  = " P 4 i l 4 i C i E i F ; l 2 i G ; E i C i E i l 1 ; O " 
1 1 0  C $  = / l P 4 i L 4 ; O + i l 8 i E i G ; E i P 8 i l 4 i C i L 8 i O ; O + "  
1 1 5  0 $ :: / l l 4 i E ; C i l 2 ; 0 3 i C ; l 8 i 0 3 i O i l 8 ; 0 2 i B - "  
1 2 0 E $  = " G i E i L 4 i G ; L 1 i F i P 4 i L 8 ; G i F ; E ; F / I 
1 2 5 F $ :: " L 2 i G i E i L 4 i C i L 8 i O i O + i E i G i L 4 i A i L 1 i 0 3 i C / I  
1 3 0 X $ :: " X A $ i X B $ ; X C $ ; X O $ ; X E $ ; X F $ i / l 

Add Line 1 40 :  

1 4 0 P L A Y  X $  

Do-It-Yourself Program 20-2 
5 P M O O E 1 , 1 
1 0  P C L S  
2 0  S C R E E N  1 , 1 
3 0  X = R N O ( 2 5 6 ) - 1  
4 0  Y = R N O ( 1 9 2 ) - 1  
5 0  C = R N O ( 9 ) - 1 
6 0  P S E T  ( X , Y , C > 
7 0  G O T O  3 0  

Do-It-Yourself Prog ram 2 1 - 1  
5 P M O O E 1 , 1 
1 0  P C  L S  
2 0  S C R E E N 1 , 1  
2 5  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 > ,  P S E T  
3 0  L I N E  ( 0 , 1 9 1 > - ( 2 5 5 , 0 ) , P S E T  
3 5  L I N E  ( 0 , 0 ) - ( 2 5 5 , 1 9 1 ) ,  P S E T , B  
4 0 G O T O  4 0  
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Do-It-Yourself Program 21 -2 
5 P M O D E 1 , 1 

1 0  P C l S  

2 0  S C R E E N  1 , 1 
3 0  L I N E  ( 7 2 , 1 6 8 ) - ( 2 0 0 , 7 2 ) , P S E T , B  ' F R A M E  

4 0  L I N E  ( 7 2 , 7 2 ) - ( 1 3 6 , 3 6 ) , P S E T ' R O O F 

4 5 L I N E  ( 2 0 0 , 7 2 ) - ( 1 3 6 , 3 6 ) , P S E T  ' R O O F 

5 0  L I N E  ( 1 2 0 , 1 6 8 ) - ( 1 5 2 , 1 0 0 ) , P S E T , B  ' D O O R  

5 5  L I N E  ( 1 5 2 , 6 0 ) - ( 1 6 8 , 3 6 ) , P S E T , B F  ' C H I M N E Y  

6 0  L I N E  ( 1 6 5 , 1 2 8 ) - ( 1 9 1 , 1 0 0 ) , P S E T , B ' W I N D O W  

6 5  L I N E  ( 1 7 8 , 1 2 8 ) - ( 1 7 8 , 1 0 0 ) , P S E T  ' W I N D O W  P A R T  

7 0 L I N E  ( 1 6 5 , 1 1 4 ) - ( 1 9 1 , 1 1 4 ) , P S E T  ' W I N D O W  P A R T  
7 5 L I N E  ( 8 5 , 1 2 8 ) - ( 1 1 1 , 1 0 0 ) , P S E T , B ' W I N D O W  

8 0 L I N E  ( 8 5 , 1 1 4 ) - ( 1 1 1 , 1 1 4 ) , P S E T  ' W I N D O W  P A R T  

8 5  L I N E  ( 9 8 , 1 0 0 ) - ( 9 8 , 1 2 8 ) , P S E T  ' W I N D O W  P A R T  

9 0 G O T O  9 0  

Do-It-Yourself Program 21 -3 

5 P M O D E 1 , 1 

1 0  P C  l S  

2 0  S C R E E N 1 , 1 
3 0  Y = 0  

4 0  F O R  X = 0  T O  2 0 0  S T E P  1 0  

5 0  O Y = Y  

6 0 Y = 3 0 - 0 Y  

7 0  L I N E  ( X , 1 0 0 - Y ) - ( X + 1 0 , 1 0 0 - 0 Y > , P S E T  

8 0  N E X T  

9 0  G O T O  9 0  

Do-It-Yourself Program 22-1 

1 Y = - 1  

5 C l S  

1 0  P R I N T @ 1 9 3 ,  " D O Y O U  W A N T  T O  S E E  A S Q U A R E ? "  

2 0  F O R  X = 1  T O  1 0 0 0 : N E X T  X 

3 0  P M O D E 1 , 1 

3 5  P C l S  

4 0  S C R E E N 1 ,  Y + 1  
6 0  L I N E  ( 7 5 , 1 5 0 ) - ( 1 5 0 , 7 5 ) , P S E T , B 

7 0  F O R  X = 1  T O  1 0 0 0 : N E X T  X 

7 5 Y = - Y  

8 0  G O T O  5 
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Do- It-You rself P rog ram 24-1 
2 W I D T H 3 2  

5 P M O D E  4 , 1  

8 P A  l E T T E  1 1 , C o  1 o r  c o d e  
9 P A L E T T E  H ,  0 

1 0  C O L O R  7 , 6 

2 0  S C R E E N 1 , 1 

2 5  l I N E ( 0 , 0 ) - ( 2 5 5 , 1 9 1 ) ,  P S E T  

3 0  l I N E ( 0 , 1 9 1 ) - ( 2 5 5 , 0 ) , P S E T  

4 0  G O T O  4 0  

Do- It-You rself P rog ram 25-2 
M ake t h e  fo l l o w i n g  changes 

2 2 P C O p y  4 T O  3 

3 2  P C O p y  3 T O  2 

4 2  P C O p y  2 T O  1 

D e l ete L i nes 1 1 ,  2 1 , a n d  3 1 , 

Do- It-You rself P rog ra m  25-3 
2 0  P M O D E 0 , 1  

3 0  S C R E E N  1 , 1 : P C l S 

4 0  L I N E  ( R N D ( 2 5 5 ) , R N D ( 1 9 1 ) ) - ( R N D ( 2 5 5 ) , 

5 0  P M O D E 0 , 2  

5 5  S C R E E N 1 , 1 : P C l S 

6 0  L I N E  ( R N D ( 2 5 5 ) , R N D ( 1 9 1 ) ) - ( R N D ( 2 5 5 ) , 

7 0  P M O D E  0 , 3  

7 5 S C R E E N  1 , 1 : P C l S 

R N D ( 1 9 1 ) ) ,  P S E T  

R N D ( 1 9 1 ) ) ,  P S E T  

8 0  L I N E  ( R N D )  ( 2 5 5 ) , R N D ( 1 9 1 ) ) - ( R N D ( 2 5 5 ) , R N D ( 1 9 1 ) ) ,  P S E T  

9 0  P M O D E 0 , 4  

9 5 S C R E E N  1 , 1 : P C l S 

9 6  P C l S 

1 0 0 L I N E  ( R N D ( 2 5 5 ) , R N D ( 1 9 1 ) ) - ( R N D ( 2 5 5 ) , R N D ( 1 9 1 ) ) ,  P S E T  

1 1 0  F O R  Z = 1 T O  4 

1 2 0 P M O D E  0 , Z : S C R E E N  1 , 1 

1 3 0  F O R  R = 1 T O  2 0 : N E X T  R :  N E X T  Z 
1 4 0 G O T 0 1 1 0  
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Do-It-Yourself Program 26-1 
1 0 P M O D E 4 , 1 
2 0  P C L S  
3 0  S C R E E N  1 , 0 
4 0  F O R  R A D I U S = 1 T O  1 0 0 S T E P  1 0  
5 0  C I R C L E ( 1 2 8 , 9 6 ) , R A D I U S 
6 0  N E X T  R A D I U S 
7 0  G O T O  7 0  

Do-It-You rself Program 26-3 
5 P M O D E 4 , 1  
1 0 P C L S 
2 0  S C R E E N  1 , 0 
3 0  C I R C L E ( 2 0 0 , 4 0 > , 3 0 . .  1 , . 1 3 , . 6 3 
4 0  C I R C L E ( 2 3 0 , 1 0 } , 5 2 . .  1 , . 2 9 , . 4 8 
5 0  G O T O  5 0  

Do-It-Yourself Program 26-4 
5 P M O D E 1 , 1 
1 0  S C R E E N 1 , 0 
1 5  P C L S 3 
2 0  C O L O R  1 , 0 
2 5  C I R C L E ( 2 0 0 , 4 0 } , 3 0  . .  1 , . 1 3 , . 6 3 ' M O O N  
3 0  C I R C L E ( 2 3 0 , 1 0 } , 5 2 . .  1 , . 2 9 , . 4 8 ' M O O N  
3 5  L I N E  ( 1 0 0 , 1 8 5 } - ( 1 8 0 , 1 2 5 ) , P S E T , B  ' H O U S E  F R A M E  
4 0  L I N E  - ( 1 4 0 , 8 5 ) , P S E T  ' R O O F  
4 5  L I N E  - ( 1 0 0 , 1 2 5 ) , P S E T  ' R O O F  
5 5  L I N E  ( 1 1 0 , 1 6 0 } - ( 1 2 5 , 1 3 0 } , P S E T , B  ' W I N D O W  
6 0  L I N E  ( 1 5 5 , 1 6 0 } - ( 1 7 0 , 1 3 0 ) , P S E T , B  ' W I N D O W  
7 0  L I N E  ( 1 3 0 , 1 3 0 } - ( 1 4 9 , 1 8 5 ) , P S E T , B  ' D O O R 
7 5  P S E T  ( 1 3 4 , 1 5 7 , 1 >  ' D O O R  K N O B  
8 0  L I N E  ( 1 6 0 , 1 0 5 } - ( 1 6 0 , 9 0 ) , P S E T  ' C H I M N E Y  
8 5  L I N E  - ( 1 7 5 , 9 0 ) , P S E T  ' C H I M N E Y  
9 0  L I N E  - ( 1 7 5 , 1 1 5 ) , P S E T  ' C H I M N E Y  
1 0 0 ' S M O K E  S T A R T S  H E R E  
1 0 5 X = 1 6 7 : Y = 8 9  ' C I R C L E C E N T E R P O I N T  
1 1 0 S P = 0 : E P = 0  ' C I R C L E S T A R T  A N D  E N D  P O I N T  
1 1 5  F O R  R = 1  T O  5 0  S T E P  . 0 5 ' C I R C L E  R A D I U S  
1 2 0 E P = E P + . 0 2 :  I F  E P > 1  T H E N  E P = 0  
1 2 5 C I R C L E ( X + R , Y - R } , R , 4 , 1 , S P , E P ' S M O K E  
1 3 0  N E X T R 
2 0 0  G O T O  2 0 0  

Do-It-You rse lf Program 27-1 
Delete Line 40 and add Line 65: 

6 5  P A I N T  ( 1 5 0 , 1 0 0 } , 8 , 8  
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Do-It-Yourself Program 27-3 
5 P M O D E 1 , 1 
1 0  P C l S 
1 5  S C R E E N 1 , 0 
2 0 P C l S  3 
2 5  C O l O R 1 , 0 
3 0 C I R C L E ( 2 0 0 , 3 0 ) , 1 5  
3 5  P A I N T ( 2 0 0 , 3 0 ) , 2 , 1  
4 0  L I N E  ( 1 0 0 , 1 8 5 ) - ( 1 8 0 , 1 2 5 ) , P S E T , B  
4 5  L I N E - ( 1 4 0 , 9 0 ) , P S E T  
5 0 L I N E  - < 1 0 0 , 1 2 5 ) , P S E T  
5 5  P A I N T  ( 1 3 5 , 1 1 5 ) , 4 , 1  
6 0  L I N E  ( 1 1 0 , 1 6 0 ) - ( 1 2 5 , 1 3 0 ) , P S E T , B  
6 5  L I N E  ( 1 5 5 , 1 6 0 ) - ( 1 7 0 , 1 3 0 ) , P S E T , B  
7 0  L I N E  ( 1 3 4 , 1 5 7 > - ( 4 1 , 1 8 5 ) , P S E T , B  
7 5  P A I N T  ( 1 2 0 , 1 8 0 ) , 0 , 1  
8 0  L I N E  ( 1 3 0 , 1 3 0 ) - ( 1 4 9 , 1 8 5 ) , P S E T , B  
8 5  L I N E  ( 1 0 1 , 1 3 5 ) - ( 4 1 , 1 8 5 ) , P S E T , B 
9 0 L I N E  ( 9 1 , 1 4 0 ) - ( 5 1 , 1 8 5 ) , P S E T , B 
9 5  P A I N T  ( 5 5 , 1 3 8 ) , 0 , 1  
1 0 0 P A I N T  ( 8 9 , 1 8 3 ) , 4 , 1  
1 0 5 F O R  X = 1  T O  5 0 0 : N E X T  X 
1 1 0  P A I N T  ( 8 9 , 1 8 3 ) , 2 , 1  
1 1 5  F O R  X = 1  T O  5 0 0 : N E X T  X 
1 2 0 P A I N T  ( 8 9 , 1 5 5 ) , 4 , 1 
1 4 0  G O T O  1 1 0  

Do-It-You rself Program 28· 1 
5 P M O D E 4 , 1  
1 0  P C l S 
2 0  S C R E E N  1 , 0 
3 0  D R A W  " B M 6 8 , 1 1 6 i E 2 0 i B E 2 0 i E 2 0 i F 2 0 i B F 2 0 i F 2 0 i l 4 0 i B l 4 0 i 

l 4 0 i B U 4 0 i R 4 0 i B R 4 0 i R 4 0 i G 2 0 i B G 2 0 i G 2 0 i H 2 0 i B H 2 0 i H 2 0 i  
B M 1 2 8 , 9 6 i N U 4 0 i N D 4 0 i N E 2 0 i N F 2 0 i N G 2 0 i N H 2 0 i N l 4 0 i R 4 0 "  

4 0  G O T O  4 0  

The star you created probably isn ' t  as fancy as th is one because you haven ' t  been i ntroduced 
to B or N yet. But don ' t  worry; you will be before the end of the chapter .  

Do-It-You rself Prog ram 28-2 
5 P M O D E 4 , 1  
1 0  P C l S 
2 0 S C R E E N  1 , 1 
2 5 D R A W  " B M 4 0 , 8 0 i U 4 0 i R 4 0 i D 4 0 i l 4 0 / 1 
3 0  D R A W / l B M + 2 0 , 2 0 i U 4 0  i R 4 0  i 0 4 0  i l 4 0 / 1 
4 0  L I N E  ( 6 0 , 1 0 0 ) - ( 4 0 , 8 0 ) , P S E T  
5 0  L I N E  ( 6 0 , 6 0 ) - ( 4 0 , 4 0 ) , P S E T  
6 0  L I N E  ( 1 0 0 , 6 0 ) - 8 0 , 4 0 ) , P S E T  
7 0  L I N E  ( 1 0 0 , 1 0 0 ) - ( 8 0 , 8 0 ) , P S E T  
8 0  G O T O  8 0  
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Do-It-Yourself Program 28-3 
5 P M O D E 4 , 1  

1 0  P C L S  

2 0  S C R E E N  1 , 1 

2 5  D R A W " B M 5 0 , 5 0 L 3 0 D 3 0 R 3 0 D 3 0 L3 0 "  

3 0  D R A W  " B M 9 0 , 5 0 D 6 0 R 3 0 U 6 0 "  

4 0  D R A W  " B M 1 6 0 , 5 0 D 6 0 R 3 0 B U 6 0 L 3 0 D 3 0 R 3 0 " 

5 0  G O T O  5 0  

Do-It-You rself Program 28-4 
5 P M O D E 4 , 1  

1 0  P C L S 

2 0  S C R E E N  1 , 0 

3 0  D R A W  " B M 9 8 , 9 6 ; N U 8 0 ; N E 5 6 ;  N R 8 0 ;  N F 5 6 ;  N D 8 0 ; N G 5 6 ;  N L 8 0 ; N H 5 6 "  

4 0 C I R C L E ( 9 8 , 9 6 ) , 8 0 , 1 , 1 , . 1 2 5 , 1  

5 0  C I R C L E ( 1 3 5 , 1 1 0 ) , 8 0 , 1 , 1 , 1 , . 1 2 5 

6 0 L I N E  ( 1 3 5 , 1 1 0 ) - ( 1 9 0 , 1 6 7 > , P S E T  

7 0  L I N E  ( 1 3 5 , 1 1 0 ) - ( 2 1 3 , 1 1 0 ) ,  P S E T 

8 0  G O T O  8 0  

Do-It-Yourself Prog ram 28-5 
C L E A R  2 5 0 0  

5 D I M  A Z $ ( 2 5 )  

6 F O R  L E = 0  T O  2 5  

1 0  R E A D  A Z $ ( L E )  

1 5  N E X T  L E  

2 0  N C $ = " B R 4 B U 7 "  ' N E X T  C H A R A C T E R  

2 5  N L $ = " B D 4 "  ' N E X T  L I N E  
3 0  B S $ = " B L 9 "  ' B A C K S P A C E  

3 5  H M $ = " B M 5 , 1 0 " ' H O M E  P O S I T I O N 

1 0 0 C W = 6 : C H = 8 ' S I Z E  O F  C E L L  

1 1 0  R 1  = 7 : R 2 4 = 1 9 1  ' R O W  P O S  I T  I O N 

1 2 0 C 1 = 8 :  C 4 2 = 2 4 7  ' C O L U M N  P O S I T I O N  

1 2 5 C C = 1 : C L = 1  ' C U R R E N T  R O W / C O L  

2 0 0  P M O D E  4 , 1  

2 1 0 P C L S 

2 2 0  S C R E E N  1 , 0 

2 3 0  D R A W  H M $  

2 5 0  A $ = I N K E Y $ : I F  A $ = " "  T H E N  2 5 0  

2 6 0  I F  " A "  > A $  O R  " Z "  < A $  T H E N  2 5 0  
2 6 2  C C = C C + 1  
2 6 5  I F  C C > 2 7  T H E N  D R A W  N L $ :  F O R  1 = 1 T O  2 7 : 

D R A W 8 S $ : N E X T  I : C C = 1 : G O T O  2 7 0  

2 6 9  D R A W  N C $  

2 7 0  D R A W  A Z S  ( A S C  ( A $ )  - 6 5 ) 

2 9 0  G O T O  2 5 0  
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1 0 0 0  

1 0 1 0  

1 0 2 0  

1 0 3 0  

1 0 4 0  

1 0 5 0  

1 0 6 0  

1 0 7 0  

1 0 8 0  

1 0 9 0  

1 1 0 0 

1 1 1 0  

1 1 2 0 

1 1 3 0  

1 1 4 0 

1 1 5 0 

1 1 6 0 

1 1 7 0 

1 1 8 0 

1 1 9 0 

1 2 0 0  

1 2 1 0  

1 2 2 0  

1 2 3 0  

1 2 4 0  

1 2 5 0  

1 2 6 0  

1 2 7 0  

1 2 8 0  

1 2 9 0  

1 3 0 0 

1 3 1 0 

1 3 2 0  

1 3 3 0  

1 3 4 0  

1 3 5 0  

1 3 6 0  

1 3 7 0  

1 3 8 0  

1 3 9 0  

1 4 0 0  

1 4 1 0  

1 4 2 0  

1 4 3 0  

1 4 4 0  

1 4 5 0  

1 4 6 0  

1 4 7 0  

1 4 8 0  

1 4 9 0  

1 5 0 0  

1 5 1 0  

' A  

D A T A  B D 1  D 6 U 4 N R 5 U 2 E 1  R 3  F 1  0 6  

, B 

D A T A  N D 7 R 4 F 1 D 1 G 1 N L 4 F 1 D 2 G 1 N L 4 B R 1 

, C 

D A T A  B D 1 D 5 F 1 R 3 E 1 U 1 B U 3 U 1 H 1 L 3 G 1 B D 6 B R 5  

, 0 

D A T A  D 7 R 4 E 1  U 5 H 1  L 4 B D 7 B R 5  

, E 

D A T A  N R 5 D 3 N R 4 D 4 R 5  

, F 

D A T A  N R 5 D 3 N R 4 D 4 B R 5  

, G 

D A T A  B D 1  D 5 F 1  R 3 E 1  U 2 N L 2 B U 2 U 1  H 1  L 3 G 1  B D 6 B R 5  

, H 

D A T A  D 7 U 4 R 5 N U 3 D 4  

, I 

D A T A  R 4 L 2 D 7 L 2 R 4 B R 1  
I J 
D A T A  B D 5 D 1  F 1  R 3 E 1  U 6 B D 7  

, K 

D A T A  D 7 U 4 R 3 E 2 N U 1  G 2 F 2 D 2  

, L 

D A T A  D 7 R 5  

' M  

D A T A  N D 7 F 2 N D 7 E 2 D 7 B R 1  

, N 

D A T A  N D 7 D 1  F 5 N D 1  U 6 B D 7  

' 0  
D A T A  B D 1 D 5 F 1 R 3 E 1 U 5 H 1 L 3 G 1 B D 6 B R 5  

, p 
D A T A  N D 7 R 4 F 1  D 2 G 1  L 4 B D 3 B R 5  

, Q 
D A T A  B D 1  0 5  F 1  R 3 E 1  U 5 H 1  L 3 G 1  D 4 B R 3  F 2  

, R 

D A T A  N D 7 R 4 F 1 D 1 G 1 N L 4 F 1 D 3 

' S  

D A T A  B D 1  0 1  F 1  R 3 F 1  D 2 G 1  L 3 H 1  B U 5 E 1  R 3 F 1  B D 6  

, T 

D A T A  R 4 L 2 D 7 B R 3 

, U 

D A T A  D 6 F 1  R 3 E 1  U 6 B D 7  

, V 

D A T A  D 5 F 2 E 2 U 5 B D 7 B R 1  

' w  
D A T A  D 7 E 2 N U 5  F 2 U 7 B D 7 B R 1  

, X 

D A T A  0 1  F 5 D 1  B L 5 U 1  E 5 U 1  B D 7  

, Y 

D A T A  D 2 F 2 N D 3 E 2 U 2 B D 7 B R 1 

, Z 

D A T A  R 5 D 1  G 5 D 1  R 5  
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Do-It-Yourself Program 28-6 
5 P M O D E 3 , 1  

1 0  P C l S 

1 5  S C R E E N 1 , 0 

2 0  D R A W  " B M 5 0 , 1 7 0 ; U 8 0 ; N G 3 0 ; E 8 0 ; F 8 0 ; N F 3 0 ; D 8 0 ; U 7 0 ;  

L 5 0 ; U 6 0 ; l 6 0 ; D 6 0 ; L 5 0 "  

2 5  L I N E  ( 5 0 , 1 7 0 ) - ( 1 7 0 , 1 7 0 ) , P S E T  

3 0  L I N E  ( 1 6 0 , 1 7 0 ) - ( 1 6 0 , 1 0 0 ) , P S E T  

3 1  L I N E  ( 1 0 0 , 1 7 0 ) - ( 1 0 0 , 1 0 0 ) , P S E T  

3 2  L I N E  - ( 1 6 0 , 1 0 0 ) , P S E T  

3 3  L I N E  ( 1 1 0 , 1 4 5 ) - < 1 2 0 , 1 4 5 ) , P S E T  

3 5  F O R  X = 1  T O  5 0 0 : N E X T  X 

4 0  L I N E  ( 1 0 0 , 1 7 0 ) - ( 1 6 0 , 1 7 0 ) , P R E S E T  

4 5  L I N E  ( 1 2 0 , 1 8 0 ) - ( 1 2 0 , 1 1 0 ) , P S E T  

5 0  L I N E  ( 1 6 0 , 1 0 0 ) - ( 1 2 0 , 1 1 0 ) ,  P S E T  

5 5  L I N E  ( 1 6 0 , 1 7 0 ) - ( 1 2 0 , 1 8 0 ) , P S E T  

5 6  L I N E  ( 1 1 0 , 1 4 5 ) - ( 1 2 0 , 1 4 5 ) , P R E S E T  

5 9  F O R  X = 1  T O  3 0 0 : N E X T  X 

6 0  L I N E  ( 1 2 0 , 1 8 0 ) - ( 1 2 0 , 1 1 0 ) ,  P R E S E T  

6 5  L I N E  ( 1 6 0 , 1 0 0 ) - ( 1 2 0 , 1 1 0 ) ,  P R E S E T  

7 0  L I N E  ( 1 6 0 , 1 7 0 ) - ( 1 2 0 , 1 8 0 ) , P R E S E T  

7 5  D R A W  I B M 1 1 0 , 1 7 0 ; B U 7 0 ; B R 5 0 ; G 2 5 ; D 7 0 ; E 2 5 ; B U 3 5 ; B G 1 5 ; G 5 "  
8 0  C I R C L E ( 1 3 0 , 1 2 5 ) , 1 0 , , 1 , . 1 3 5 , . 9  

8 5  D R A W  " B M 1 3 0 , 1 3 0 ; D 1 5 ; D 1 5 ; G 1 0 ; E 1 0 ; U 1 5 ; l 1 0 " 

9 0  L I N E  < 1 2 0 , 1 4 5 ) - ( 1 2 0 , 1 3 5 ) , P S E T  

9 1  F O R  X = 1  T O  6 0 : N E X T  X 

9 5  L I N E  < 1 2 0 , 1 4 5 ) - ( 1 2 0 , 1 3 5 ) , P R E S E T  

9 6  F O R  X = 1  T O  1 2 0 : N E X T  X 

1 0 0 L I N E  ( 1 2 0 , 1 4 5 ) - ( 1 1 0 , 1 4 5 ) , P S E T  

1 0 1 F O R  X = 1  T O  6 0 : N E X T  X 

1 1 0  L I N E  ( 1 2 0 , 1 4 5 ) - ( 1 2 0 , 1 3 5 ) , P S E T  

1 2 0  F O R  X = 1  T O  1 2 0 :  N E X T  X 

1 2 1 C I R C L E  ( 1 3 0 , 1 2 5 ) , 1 0 , 1  

1 2 2  D R A W  B M 1 3 0 , 1 3 0 ; C 1 ; D 3 0 ; G 1 0 ; E 1 0 ; U 1 5 ; l 1 0 "  

1 2 5 D R A W  II B M 1 1 0 , 1 7 0 ;  B U 7 0 ;  B R 5 0 ;  C 1 ; G 2 5 ;  D 7 0 ;  E 2 5 ;  B U 3  5 ;  B G 1 5 ;  G 5 I I 

1 3 0 C O l O R 4 , 1  

1 3 5  L I N E  ( 1 2 0 , 1 8 0 ) - ( 1 2 0 , 1 1 0 ) , P S E T  

1 4 0 L I N E  ( 1 6 0 , 1 0 0 ) - ( 1 2 0 , 1 1 0 ) ,  P S E T  

1 4 1 L I N E  ( 1 2 0 , 1 4 5 ) - ( 1 1 0 , 1 4 5 ) , P R E S E T  

1 4 5 L I N E  ( 1 6 0 , 1 7 0 ) - ( 1 2 0 , 1 8 0 ) , P S E T  

1 4 6  F O R  X = 1  T O 3 0 0 : N E X T  X 

1 5 0 L I N E  ( 1 2 0 , 1 8 0 ) - ( 1 2 0 , 1 1 0 ) , P R E S E T  

1 5 5 L I N E  ( 1 6 0 , 1 0 0 ) - ( 1 2 0 , 1 1 0 ) ,  P R E S E T  

1 6 0 L I N E  ( 1 2 0 , 1 8 0 ) - ( 1 6 0 , 1 7 0 ) , P R E S E T  

1 7 0 L I N E  ( 1 0 0 , 1 7 0 ) - ( 1 6 0 , 1 7 0 ) , P S E T  

1 7 5 G O T O  2 0  
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Do-It-Yourself Program 29- 1 
5 P C  l E A R  4 

1 0  P M O D E  4 , 1  

1 5  P C l S  

2 0  S C R E E N 1 , 1 

2 5  D I M  V ( 3 5 , 3 5 )  

3 0  X = 1 0 :  Y = 1 0 

3 5  D R A W " B M 1 0 , 1 0 i S 2 i H 1 0 i R 1 5 i F 1 0 i R 2 0 i F 1 0 i G 1 0 i l 2 0 i G 1 0 i  

l 1 5 i E 1 0 i U 2 0 i D 4 i N l 8 ' D 4 ' N l 1 2 ' D 4 N l 1 6 i D 4 i N l 1 2 i D 4 i N l 8 "  

4 0  G E T  ( X - X , Y - Y ) - ( X * 3 . 5 , Y * 3 . 5 ) , V , G  

4 5  A $ = I N K E Y $ : I F  A $ = " " T H E N  4 5  ' P R E S S  A N Y  K E Y  T O  S T A R T  

5 0  P C l S  

5 5  F O R  A = 1 0 T O  2 0 0  S T E P  5 

6 0  P U T  ( X + A , Y ) - ( X + A + 3 5 , Y + 3 5 ) , V , P S E T 

6 5  N E X T  A 

7 0  P C l S  
7 5 G O T O  5 5 

Not ice that we've used the options for both GET and P U T .  If you want th is  rocket to go faster ,  
delete the options and switch to Mode 3. 

Do-It-Yourself Program 32-1 
5 C l S :  P R I N T " P O S I T I O N T A P E  - P R E S S  P L A Y  A N D  R E C O R D : "  

7 I N P U T  " P R E S S  < E N T E R >  W H E N  R E A D Y " i R $  

1 0  O P E N  " 0 " , # - 1 , " C H E C K S " 

1 5  C l S :  P R I N T  " I N P U T  C H E C K S - P R E S S  < X X >  W H E N  F I N I S H E D "  
2 0  I N P U T  " N U M B E R : " i N $  

2 5  I F  N $  = " X X "  T H E N  9 0  

3 0  I N P U T  " D A T E  : " i  D $  

4 0  I N P U T  " P A Y A B L E  T O  : " i  P $ 

5 0  I N P U T  " A C C O U N T  : " i  S $  

6 0  I N P U T  " A M O U N T : $ " i A 

7 0  P R I N T  # - 1 , N $ ,  D $ , P $ ,  S $ ,  A 

8 0  G O T O  1 5  

9 0  C L O S E  # - 1  

9 2  C l S : T = 0  

9 5  I N P U T  " W H I C H A C C O U N T : " i  B $  

1 0 0 P R I N T " R E W I N D  T A P E  - P R E S S  P L A Y "  

1 1 0  I N P U T  " P R E S S  < E N T E R > W H E N  R E A D Y "  i R $  

1 2 0 O P E N  " I " ,  # - 1 , " C H E C K S " 

1 3 0  I F  E O F  ( - 1 ) T H E N  1 7 0 

1 4 0 I N P U T  # - 1 , N $ ,  D $ , P $ ,  S $ ,  A 

1 5 0 I F  B $  = S $  T H E N  T = T + A  

1 6 0 G O T O  1 3 0 

1 7 0 C L O S E  # - 1  

1 8 0 P R I N T " T O T A L S P E N T  O N - "  B $ , " I S  $ "  T 
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Do-It-Yourself Program 33-1 
1 0  D A T A 3 3 , 1 2 , 4 2 , 1 3 , 1 5 , 2 3 

2 0  D A T A  2 5 , 3 0 , 3 3 , 2 7 , 1 4 , 8 

3 0  D I M  1 ( 1 2 ) 
4 0 F O R  X = 1  T O  1 2  

5 0  R E A D  I ( X )  

6 0  N E X T  X 

7 0  I N P U T  " I T E M  N O . " i  N 

7 5  I F  N > 1 2 T H E N  7 0  

8 0  P R I N T " I N V E N T O R Y  F O R  I T E M " N " I S "  I e N )  

9 .  G O T O  7 .  

Do-It-You rself Program 33-2 
5 D I M  T ( 5 2 )  

7 D I M  0 ( 5 2 )  

1 0  F O R  X = 1  T O  5 2  

2 0  T ( X ) = X 

3 0  N E X  T X 

3 4  C l S 

3 6  P R I N T @ 1 0 1 ,  " D E A L I N G  T H E  C A R D S "  

4 0  F O R  X = 1  T O  5 2  

5 0  C = R N D ( 5 2 ) 

6 0 I F  T ( O = 0 T H E N  5 0  

7 0  O ( X ) = C 

7 5  S O U N D  1 2 8 , 1  

8 0  T ( e )  = 0 

1 0 0 N E X T  X 

1 1 0  C L S 

1 2 0 P R  I N T  @ 1 0 7 ,  " Y O U R  H A N D "  

1 3 0 P R I N T  @ 1 6 7 ,  " " 

1 4 0 F O R  X = 1 T O  5 

1 5 0 P R I N T D ( X ) i 

1 6 0 N E X T  X 

Do-It-You rself Program 34-1 
Li nes that change items:  

1 1 0  I N P U T  " W H I C H I T E M N O . D O  Y O U  W A N T  T O  C H A N G E " ; N 

1 1 5  I F  N > 1 2 T H E N  1 1 0  

1 2 0 I N P U T  " W H A T  I S  T H E  R E P L A C E M E N T  I T E M " ; S $ ( N )  

1 3 0 G O T O  8 0  

The appendix has a sam ple program that adds and deletes items from this l i st .  
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Do-It-Yourself Program 34-2 
Li nes that change th e  song lyr ics:  

1 1 0  P R I N T  
1 2 0 I N P U T  " W H I C H L I N E  D O  Y O U W A N T  T O  R E V I S E " ; L 
1 3 0 P R I N T " T Y P E  T H E  R E P L A C E M E N T  L I N E "  
1 4 0 I N P U T  A $ ( L ) 
1 5 0 G O T O  5 0  

Do-It-Yourself Program 34-3 
1 C L E A R  1 0 0 0 
5 D I M  A $ ( 5 0 )  
7 C L S 
1 0  P R I N T  " T Y P E  A P A R A G R A P H "  
2 0  P R I N T  " P R E S S  < I >  W H E N  F I N I S H E D "  
3 0 X = 1  
4 0  A $  = I N K E Y $  
5 0  I F A $ = ' ' ' ' T H E N 4 0  
6 0  P R I N T A $ ;  
7 0  I F A $ = " / " T H E N 1 0 5 
8 0  A $ ( X ) = A $ ( X ) + A $ 
9 0 I F  A $  = " . " O R  A $  = " ? "  O R  A $  = " I "  T H E N X = X + 1  
1 0 0 G O T O  4 0  
1 0 5 P R I N T : P R I N T 
1 1 0  I N P U T " ( 1 )  P R I N T O R  ( 2 )  R E V I S E " ;  R 
1 2 0 C L S 
1 3 0 O N  R G O S U B  1 0 0 0 , 2 0 0 0  
1 4 0  G O T 0 1 0 5  
1 0 0 0  R E M  P R I N T P A R A G R A P H  
1 0 1 0 F O R  Y = 1 T O  X - 1  
1 0 2 0  P R I N T A $ ( ¥ ) ;  
1 0 3 0  N E X T  Y 
1 0 4 0  R E T U R N  
2 0 0 0  R E M R E V I S E  P A R A G R A P H  
2 0 1 0 F O R  Y = 1  T O  X - 1  
2 0 2 0  P R I N T Y " _ , , A $ ( ¥ )  
2 0 3 0 N E X T  Y 
2 0 4 0  I N P U T " S E N T E N C E  N U M B E R  T O  R E V  I S E " ; S 
2 0 4 5  I F  S >  X - 1  O R  S < 1 T H E N  2 0 4 0  
2 0 5 0 P R I N T A $ ( S ) 
2 0 6 0  P R I N T " T Y P E  P H R A S E  T O  D E L E T E "  
2 0 7 0  I N P U T  0 $  
2 0 8 0  L = L E N ( D $ )  
2 0 9 0  P R I N T " T Y P E  A R E P L A C E M E N T  P H R A S E "  
2 1 0 0  I N P U T  R $  
2 1 1 0  F O R  Z = 1 T O  L E N  ( A S  ( S »  
2 1 2 0 I F  M I D $ ( A $ ( S ) , Z , L > = 0 $  T H E N  2 1 6 0  
2 1 3 0 N E X T Z 
2 1 4 0 P R I N T 0 $  , , - I S  N O T  I N  Y O U R  S E N T E N C E "  
2 1 5 0  G O T O  2 0 6 0  
2 1 6 0 E = Z - 1 + L E N ( D $ )  
2 1 7 0 A $ ( S ) = L E F T $ ( A $ ( S ) , Z - 1 ) + R $ + R I G H T $  ( A $ ( S ) , L E N ( A $ ( S » - E )  
2 1 8 0 R E T U R N  
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Do-It-Yourself Program 34-4 

Change th is  l ine to pr int on the pri nter :  

1 5 0 P R I N T # - 2 , A $ ( Y ) ; 

Do-It-You rself Program 35-1 
1 0  D I M  S $ ( 4 ) , N $ ( 1 3 ) , r e 4 , 1 3 )  

2 0  D A T A  S P A D E S , H E A R T S , D I A M O N D S , C L U B S  

3 0  F O R  X = 1 T O  4 

4 0  R E A D  S $ ( X )  

5 0  N E X T  X 

6 0  D A T A  A C E ,  2 ,  3 ,  4 ,  5 ,  6 ,  7 ,  8 ,  9 ,  1 0 , J A C K ,  Q U E E N , K I N G  

7 0  F O R X = 1  T O  1 3  

8 0  R E A D  N $ ( X )  

9 0  N E X T  X 

1 0 0 F O R  S = 1  T O  4 

1 1 0  F O R N = 1 T 0 1 3 

1 2 0 r e S , N )  = ( S - 1 > * 1 3  + N 

1 3 0 N E X T N , S  

1 4 0 F O R  X = 1  T O  5 2  

1 5 0 S = R N D ( 4 ) : N = R N D ( 1 3 )  

1 6 0 l F T ( S , N ) = 0 T H E N 1 5 0 

1 7 0 T ( S , N ) = 0  

1 8 0 P R I N T N $ ( N )  " _ "  S $ ( S ) , 

1 9 0 N E X T X 

Do-II-Yourself Prog ram 36-1 

5 C L S 

1 0  D E F  F N C  ( X )  = X A 3 

2 0  I N P U T  " W H A T  N U M B E R  D O  Y O U  W A N T  T O  C U B E " ; X 

3 0  X = F N C ( X )  

4 0  P R I N T X 

5 0  F O R  A = 1 T O  7 5  

5 5  N E X T  A 

6 0  G O T O  2 0  

253 



Suggested Answers to Oo-It- Yourself Programs 

254 

Do-It-Yourself P rogram 37-1 

5 C L S  

1 0  X $  = S T R I N G $ ( 3 0 , " - " )  

2 0  F O R  X = 6 4  T O  3 5 2  S T E P  6 4  

3 0  P R I N T @ X , X $  

4 0  P R I N T @ 9 7 , " B I  L L " 

4 1  P R I N T @ 1 6 1 ,  " S U E "  

4 2  P R I N T @ 2 2 5 , " J O N "  

4 3  P R I N T @ 2 8 9 , " M A R Y "  

5 0 P R I N T  @ 3 8 , " M A T H "  

5 1  P R I N T @ 4 5 , " S P E L L " 

5 2  P R I N T @ 5 3 , " R E A D "  

6 0  P R I N T  @ 1 0 3 ,  " X "  

6 1  P R I N T @ 1 7 5 ,  " X "  

6 2  P R I N T @ 2 3 1 , " X "  

6 3  P R I N T @ 3 1 1 ,  " X "  

7 0  N E X T  X 

8 0  G O T O  8 0  

Do-It-You rself Prog ram 37-2 

5 C L S 

1 0  X $  = " A B C  D E B "  

2 0  Y $  = " B "  

3 0  P R I N T I N S T R  ( X $ , Y $ ) ; I N S T R ( 4 , X $ , Y $ )  

Do-It-Yourself P rogram 37-3 

1 5  X = 1  

2 0  X $  = " J A M E S  S M I T H , 6 5 5 0 H A R I S O N , D A L L A S T X * 7 5 0 0 2 : S U E 

S I M , R T 3 , G R A V I O S M O * 6 5 0 8 4 : L Y D I A  L O N G , 3 4 4 5 S M I T H S T , 

A S B U R Y N J * 3 2 0 0 4 : B O B  S T R O N G , B O X 6 0 , E D M O N T O N A L B E R T A C A : 

T I M M Y D U N T O N , P I E R M O N T M O * 6 5 0 7 8 "  

5 0  P = I N S T R ( X , X $ , A $ ) : P R I N T P 

6 0  I F  P < > 0 T H E N  X = P + 1 : G O T O  5 0  
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Do-It-Yourself Prog ram 37-4 
1 0  D I M T B L S ( 2 6 ) 
2 0  F O R  1 = 0 T O  2 5  
3 0  R E A D  T B  L S  ( 1 ) : N E X T  I 
4 0  P R I N T  " E N T E R  O L D - S T Y l E  P H O N E  N U M B E R "  
5 0  I N P U T  N S 
6 0  I F  N S = " " T H E N  4 0  
7 0  F O R  1 = 1 T O  L E N ( N S )  
8 0  C S = M I D S ( N S , I , 1 )  
9 0  I F  C S < " A "  O R  C S > " Z "  T H E N  1 2 0 
1 0 0 C S = T B L S ( A S C ( C S ) - 6 5 )  
1 1 0  M I D S ( N S , I ) - C S  
1 2 0  N E X T  I 
1 3 0 P R I N T " N E W - S T Y L E  = " ; N S 
1 4 0  R E M A B C D E F  
1 5 0 D A T A  " 2 " , " 2 " , " 2 " , " 3 " ,  " 3 " , " 3 " 
1 6 0 R E M G H I J K L  
1 7 0 D A T A  " 4 " , " 4 " , " 4 " , " 5 " , " 5 " , " 5 "  
1 8 0 R E M M N O P Q R  
1 9 0 D A T A  " 6 " , " 6 " , " 6 " , " 7 " , " 7 " , " 7 "  
2 0 0  R E M S T U V W X  
2 1 0 D A T A  " 7 " , " 8 " , " 8 " , " 8 " , " 9 " , " 9 "  
2 2 0  R E M Y Z  
2 3 0  D A T A  " 9 " , " 9 "  

Do-It-Yourself P rog ram 38-1 
1 0  A S  = " $ $ # # , # # # # # # . # # D O L L A R S "  

Do-It-Yourself Prog ram 38-2 
5 C L S 
1 0  I N P U T  " I N C O M E " ;  I 
1 5  I N P U T  " E X P E N S E S " ; E 
2 0  N = I - E  ' N E T  G A I N  O R  L O S S 
2 5  A S  = " S S # # # # . # # "  
3 0  B S = " S S # # # # . # # "  
3 5  C S  = " + S S # # # # . # # "  
4 0  C L S :  P R I N T iii 3 3 , " M O N T H L Y  E C O N O M I C  S T A T U S  R E P O R T "  
4 5  P R I N T iii 9 6 ,  S T R I N G S ( 3 2 , " - " )  
5 0  P R I N T  iii 1 6 0 ,  " I N C O M E "  
5 5  P R I N T  iii 2 5 6 , " E X P E N S E S "  
6 0  P R I N T iii 3 5 2 , " T O T A L  ( + )  O R  ( - ) " 
6 5  P R I N T  iii 3 4 0 , S T R I N G S ( 1 0 , " - " )  
7 0  P R I N T iii 1 8 0 , U S I N G  A S ; I 
7 5 P R I N T  iii 2 7 6 , U S I N G  8 S ;  E 
8 0  P R I N T iii 3 7 1 , U S I N G  C S ;  N 
9 0  G O T O 9 0  

Try modifyi ng th is program to keep track of you r  electr icity bi l ls  and to store the i nformation 
on a yearly basis .  

Do-It-You rself Prog ram 38-3 
5 C L S 
1 0  P R I N T " T H I S "  T A 8 ( P O S ( 0 ) + 4 )  " I S " ;  
2 0  P R I N T T A B C P O S ( 0 ) + 4 ) " E V E N L Y "  T A 8 C P O S ( 0 ) + 4 )  " S P A C E D "  
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Sam ple Program #1 
Type this program and save it o n  cassette, but don't  o pen it (or run it) until Christmas! 

5 C L S 

1 0  P R I N T  @ 6 4 , S T R I N G $  ( 3 2 , " * " )  

1 5  P R I N T @ 3 5 2 , S T R I N G $  ( 3 2 , " * " )  

2 0  P R I N T  @ 1 9 9 ,  " J O Y  T O  T H E  W O R L D "  

2 5  F O R  X = 1  T O  1 0 0 0 : N E X T  X 

3 0  C L S  

3 5  P R I N T @ 6 4 , " J O Y  T O  T H E  W O R L D "  

4 0  P R I N T @ 9 6 , " T H E  L O R D  I S  C O M E "  

4 5  P R I N T  @ 1 2 8 , " L E T  E A R T H  R E C E I V E H E R  K I N G "  

5 0  P R I N T @ 1 6 0 , " L E T  E V E R Y  H E A R T "  

5 5  P R I N T @ 1 9 2 ,  " P R E P A R E  H I M  R O O M "  

6 0  P R I N T @ 2 2 4 , " A N D  H E A V E N  A N D  N A T U R E  S I N G "  

6 5  P R I N T  @ 2 5 6 , " A N D  H E A V E N  A N D  N A T U R E  S I N G "  

7 0 P R I N T @ 2 8 8 , " A N D  H E A V E N  A N D  H E A V E N  A N D  N A T U R E  S I N G "  

1 0 0 A $ = " T 4 ; 03 , L 2 ; C ; L 4 ; 0 2 ; B ; L 8 : A ; L 4 , : G : L 4 ; F : L 2 : E : D : " 

1 0 5 B $ = " L 2 . : C ; P 3 2 ; L 4 ; G ; L 2 ; A ; L 4 ; P 3 2 i A ; L 2 . i B ; P 3 2 : L 4 ; B : 0 3 ;  

L 1 • ; C "  

1 1 0  C $ = " L 4 : C ; C ; 0 2 : L 4 : B ; A : G ; L 4 . ; G : L 8 : F ; L 4 : E ; 0 3 ; C  

1 1 5  0 $ = " 0 3 ; L 4 ; C ; 0 2 ; B ;  A ;  G ;  P 3 2 ; L 4 . ;  G i  L B i F i L 4 i E ;  P 3 2 : E ;  

P 3 2 i E ; P 3 2 i E i P 3 2 i E ; P 3 2 i E i P 3 2 : L 8 i E i F  

1 2 0 E $ = " L 2 . ; G i L 8 ; F ; E ; L 4 ; D ; P 3 2 : D ; P 3 2 ; D ; P 3 2 ; L 8 ; D : E ;  
L 2 . ; F ; L 8 ; E ; D "  

1 2 5 F $ :; " 0 2 ; L 4 ;  C ; 0 3  ; L 2 ; C ;  0 2 ; L 4 ;  A ; L 4  • ; G ; L 8 ;  F ;  L 4 ;  E ; F ; L 2 ; 

E ; D ; L 1 ; C " 
1 3 0  X $  = " X A $ ; X B $ ; X C $ ; X D $ ; X E $ ; X F $ i " 
1 3 5  P L A Y  X $  

2 0 0  P M O D E 3 , 1  

2 0 5  P C l S  4 

2 1 0 S C R E E N  1 , 0 

2 1 5 C O L O R 1 , 4 

2 2 0  L I N E  ( 9 0 , 9 6 ) - ( 1 1 8 , 2 6 ) , P S E T  

2 3 0  L I N E  ( 9 0 , 9 6 ) - ( 1 4 6 , 9 6 ) , P S E T  

2 3 5  D R A W " B M 1 1 2 , 9 6 : D 1 5 ; R 1 0 ; U 1 5 " 

2 4 0  L I N E  ( 0 , 1 1 2 ) - ( 2 5 5 , 9 6 ) , P S E T  

2 4 5  P A I N T  ( 2 3 8 , B 5 ) , 1 , 1  

2 5 0  X = R N D ( 2 5 5 )  

2 5 5  Y = R N D ( 1 1 4 ) 

2 6 0  A = R N O ( 4 )  

2 6 5  P S E T O , Y , A ) : G O T 0 2 5 0 
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Sam ple Prog ram #2 
' * * *  B A C K  TO B A C H  * * *  

2 

5 C L S 

1 0  P R I N T  @ 9 6 , S T R I N G $ ( 3 2 , " * " )  

2 0  P R I N T  @ 3 2 0 , S T R I N G $ ( 3 2 , " * " )  

2 5  P R I N T  @ 2 0 1 , " B A C K  T O  B A C H "  

4 0  F O R  X = 1 T O  1 0 0 0 : N E X T  X 

5 5  A $  = " T 6 i 0 2 i L 2 i G i L 4 i C i D i E i F i L 2 i G i C i P 1 6 i C " 

6 0  B $  = " L 2 i A i L 4 i F i G i A i B i 0 3 i L 2 i C i 0 2 i C i P 1 6 i C i F i L 4 i G i F i E i D "  

6 5  C $  = " L 2 i E i L 4 i F i E i D i C i L 2 i 0 1 i B i 0 2 i L 4 i C i D i E i C "  

7 0  0 $  = " L 2 i E i L 1 i D i L 2 i G i L 4 i C i D i E i F i L 2 i G i C i P 1 6 i C " 

7 5  E $  = " L 2 i A i L 4 i F i G i A i B i 0 3 i L 2 i C i 0 2 i C i P 1 6 i C i F i L 4 i G i F i E i D "  

8 0  F $ = " L 2 i E i L 4 i F i E i D i C i D i E i L 2 i F i 0 1 i B i L 1 i 0 2 i C "  

8 5  X $  = " X A $ i X B $ i X C $ i X D $ i X E $ i X F $ i "  

9 0  P L A Y X $  

Sample Program #3 
, * * * M E X I C A N  H A T  D A N C E  * * *  

2 

5 C L S 

1 0  P R I N T  @ 9 6 , S T R I N G $ ( 3 2 , " * " )  

2 0  P R I N T  @ 3 2 0 , S T R I N G $ ( 3 2 , " * " )  

3 0  P R I N T  @ 1 9 9 ,  " M E X I C A N  H A T  D A N C E "  

4 0  F O R  X = 1  T O  5 0 0 : N E X T  X 

1 2 5 R E M  S T A R T  T U N E  

1 3 0  O $ = " V 1 5 i T 3 i 0 2 i " 

1 3 5 P $ = " L 8 C F P 8 C F P 8 C F P 4 P 8 "  

1 4 0 Q $ = " C F G F E P 8 F G P 4 P 8 " 

1 4 5 X $ = " X O $ i X P $ i X Q $ i " 

1 5 0 P L A Y  X $  

1 5 5 R $ = " C E P 8 C E P 8 C E P 4 P 8 "  

1 6 0 S $ = " C E F E D P 8 E F P 4 P 8 "  

1 6 5 Y $ = " X O $ i X R $ i X S $ i " 

1 7 0 P L A Y  Y $  

1 8 0 R E M 2 N D T I M E  

1 8 5 O $ = " V 2 5 i T 3 i 0 1 " 

1 9 0 P L A Y  X $  

1 9 5 O $ = " T 3 i 0 4 "  

1 9 7 S $ = " C E F E D P 8 E F 0 4 C 0 3 A F "  

2 0 0  P L A Y  Y $  

2 1 0 A $ = " 0 3 C 0 2 B 0 3 C 0 2 A A - A F E F C P 4 "  

2 2 0  B $ = " C 0 1 B 0 2 C D E F G A B - 0 3 C 3 G "  

2 2 5  O $ = " V 1 5 i T 4 i " 

2 3 0  Z $ = " X O $ i X A $ i X B $ i " 

2 3 5  P L A Y  Q $  

2 4 0  C $ = " 0 E B - A B - G F + F E G - E C E G "  

2 4 5 D $ = " 0 4 L 1 6 C P 1 6 C P 1 6 C P 1 6 L 8 D C 0 3 B - A G F P 4 " 

2 5 0  E $ = " X O $ i X C $ i X D $ i " 

2 5 5  P L A Y  E $  
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2 6 0  F $ : " 0 2 L 1 6 G P 1 6 G P 1 6 G P 1 6 D P 1 6 D P 1 6 D P 1 6 E P 1 6 F P 1 6 L 8 E L 1 6 G P  

1 6 0 1 G P 1 G L 8 G  

2 6 5  G $ ::: " V 1 5 0 2 L 1 6 G P 1 6 G P 1 6 G P 1 6 D P 1 6 D P 1 6 D P 1 G E P 1 G F P 1 G L 8 

E C 0 1 G C "  

2 7 0  H $ ::: " X F $ ; X G $ ; "  
2 8 0  P L A Y  H $  

2 8 5  I $ = X F $ ; "  

2 9 0  P L A Y  I $  

2 9 5  J $ = " 0 2 L 1 6 G P 1 6 G P 1 6 G P 1 6 A P 1 6 G P 1 6 G P 1 6 A P 1 6 B P 1 G 0 3 L 4 C P 8 " 

3 0 0 P L A Y " X J $ ; "  

3 1 0 K $ = " 0 4 L 1 D L 4 D E D E L 8 D E D E L 1 6 D E D E D E D E L3 2 D E D E D E D E D E D E D  

E D E L 6 4 D E D E D E  D E D E D E D E D E D E D E D E D E L 3 2 D D - C 0 3 B B - A A - G F 

+ F E E - D D D - L 4 D D - "  

3 2 0  P L A Y " X K $ ; "  
3 3 0  M $ = " T 5 L 8 D 0 2 B B - B G F + G L 4 D P 8 "  

3 4 0  N $ = " L 8 D C + D E F + G A B 0 3 C 0 2 L 4 A P 8 "  

3 5 0  A A $ = " 0 3  L 8 C 0 2 B 0 2  C 0 2 A G + A  F +  F F +  L 4 D P 8 "  
3 7 0  B B $ = " 0 3 L 8 D D D E D C 0 2 B A 03 D E D C 0 2 B A "  

3 8 0  C C $ = " 0 2 D E D C 0 1 B A 0 4 D E D D E D D E D D E F + G D 0 3 B G T 4 D 0 2 B G T 3 D 0 1  

T 2 B L 4 P 2 V 3 0 L 1 G "  

4 0 0  P L A Y " X M $ ; X N $ ; X A A $ i X B B $ i X C C $ i " 
5 0 0  P M O D E  4 , 1  

5 0 5  F O R  Y = 1  T O  5 

5 1 0 S C R E E N 1 , 0 

5 2 0  P C L S 

5 5 0  C I R C L E ( 1 2 8 , 9 6 ) , 5 0 , 1 , . 2 , . 8 5 , . 6 7 

5 6 0  C I R C L E ( 1 2 8 , 9 6 ) , 2 5 , 1 , 2 , . 5 , 1  

5 7 0  L I N E  ( 1 0 5 , 9 6 ) - ( 1 5 1 , 9 6 ) , P S E T  

6 0 0  P M O D E 4 , 1  

6 1 0 S C R E E N 1 , 0 

6 2 0  P C L S 

6 3 0 C I R C L E ( 1 2 8 , 7 5 ) , 5 0 , 1 , . 2 , . 8 5 , . 6 7 
6 6 0  C I R C L E ( 1 2 8 , 7 5 ) , 1 , 2 , . 5 , 1  

6 7 0  L I N E  ( 1 0 5 , 7 5 ) - ( 1 5 1 , 7 5 ) , P S E T  

6 7 5  N E X T  Y 

6 8 0  I F  Y > 5  T H E N  6 9 0  

6 8 5  G O T O  5 0 0  

6 9 0  C L S 

7 0 0  P R I N T  @ 2 2 7 , " N O T  T H A T ' S  A H O T  T A M A L E " 

7 1 0 F O R  X = 1  T O  6 0 0 : N E X T  X 

7 2 0  G O T O  5 
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Sample Prog ram #4 
1 ' * * *  B U F F A L O G A L S  * * *  
2 
5 C L S 
1 0  P R I N T @ 6 4 , S T R I N G $ ( 3 2 , " * " )  
1 5  P R I N T  @ 3 8 4 , S T R I N G $ ( 3 2 , " * " )  
2 0  P R I N T  @ 2 0 1 , " B U F F A L O G A L S "  
2 5  F O R X = 1 T 0 1 0 0 0 : N E X T X : C L S 
3 0  P R I N T  @ 3 2 ,  " A S  I W A S  W A L K I N G  D O W N  T H E  S T R E E T "  
3 5 P R I N T @ 6 4 , " D O W N  T H E  S T R E E T , D O W N  T H E  S T R E E T "  
4 0  P R I N T @ 9 6 , " A  P R E T T Y  G A L  I H A P P E N E D "  
4 5  P R I N T @ 1 3 3 , " T O M E E T "  
5 0  P R I N T  @ 1 6 0 , " J U S T  A S  L O V E L Y A S "  
5 5  P R I N T @ 1 9 7 , " T H E M O R N I N G D E IJ "  
6 0 P R I N T @ 2 2 4 , " B U F F A L O G A L S  W O N ' T  Y O U "  
6 5  P R I N T @ 2 6 1 , " C O M E O U T T O N I G H T "  
7 0  P R I N T @ 2 8 8 , " C O M E  O U T  T O N I G H T , "  
7 5  P R I N T  @ 3 2 0 , " C O M E  O U T  T O N I G H T , "  
8 0 P R I N T  @ 3 5 2 , " B U F F A L O G A L S  W O N ' T  Y O U "  
8 5  P R  I N T  @ 3 9 1  , " C O M E  O U T  T O N  I G H T "  
9 0  P R I N T  @ 4 1 6 , " A N D  D A N C E  I N  T H E "  
9 5  P R I N T @ 4 5 3 , " L I G H T O F T H E M O O N . "  
1 0 0 A $ = " T 4 ; C ; E ; P 3 2 ; E ; F ; P 3 2 ; F ; A ; G ; L 2 ; E ; "  

1 0 5 B $ = " L 4 ; G ; F ; L 2 ; D ; L 4 ; A ; G ; E ; C ; "  
1 1 0  C $ = " L 4 ; E ; P 3 2 ; E ; F ; P 3 2 ; F ; L 8 ; A ; P 3 2 ; A ; L 4 ; G ; E ; 0 3 ; L 8 ; C ;  

P 3 2 ; C ; "  
1 1 5  D $ = " 0 2 ; B ; P 3 2 ; B ; G ; P 3 Z ; G ; L 4 ; F ; 0 1 ; B ; 0 2 ; L 1 ; C ; P 1 6 ; "  
1 2 0 E $ = " L 8 ; G ; P 3 Z ; G ; L 4 ; F ; L 2 ; D ; L 4 ; A ; L 8 ; G ; P 3 2 ; G ; L 2 ; E " 
1 3 0  G $ = " L 8 ; C ; P 6 4 ; C ; P 6 4 ; L 4 ; C ; E ; L 8 ; G ; P 3 Z ; G ; L 4 ; A ; L 8 ; G ;  

P 3 Z ; G i L 4 ; E ; 0 3 ; C ; "  

1 3 5  H $ = " 0 2 ; B ; L 8 ; G ; P 3 2 ; G ; F ; P 3 Z ; F ; L 4 ; D ; L Z . ; C ; "  
1 4 0 X $ = " X A $ ; X B $ ; X C $ ; X D $ ; X E $ ; X F $ ; X G $ ; X H $ ; " 
1 4 5 P L A Y X $  
1 5 0 C L S 
1 5 5 P R I N T  @ 2 3 0 ,  " T H A T ' S  A L L  F O L K S "  

Sample Program #5 
1 ' * * *  I N - O U T  * * *  
2 
5 P M O D E  3 , 1  
1 0  P C L S 3  
1 5 S C R E E N 1 , 0 
2 0 F O R  1 = 3 T O  7 
2 5  F O R  J = 2 T O  6 
3 0  F O R  S = 0  T O  3 
3 5  F O R  R = 0  T O  3 
4 0 C O L O R  R , S  
4 5  A = 0 : B = 2 5 5 : C = 0 :  D = 1 9 1  
5 0 L I N E  ( A , C ) - ( B , D ) , P S E T , B  
5 5  A = A + J : B = B - J : C = C + I : D = D - I 
6 0  I F  A < 2 5 5  A N D  C < 1 9 1  T H E N  5 0  
6 5  N E X T  R 
7 0  N E X T  S 
7 5  N E X T  J 
7 6  N E X T  I 
8 0  G O T O  8 0  
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Sam ple Progra m  #6 
' * * * D R A W I N G  T R I A N G L E S  * * *  

1 0  C L S :  C L E A R  

7 5  P R I N T @ 9 6 , S T R I N G $ ( 3 2 , " * " )  

8 0  P R I N T @ 2 8 8 , S T R I N G $ ( 3 2 , " * " )  

1 0 0 P R I N T @ 1 6 0 ,  " T H I S  P R O G R A M  D R A W S  T H E  T R I A N G L E  Y O U  

S P E C I F Y A N D  T H E N  C A L C U L A T E S  I T S  A R E A "  

1 1 0  F O R  X = 1  T O  2 2 0 0 : N E X T : C L S 

1 2 0 C L S : P R I N T " F O R  3 S I D E S  T Y P E , S S S  ( 0 - 1 0 0 ) " 

1 2 5 P R I N T  " F O R  2 S I D E S  ( 1 - 1 0 0 )  A N D  1 A N G L E  ( 0 - 9 0 ) T Y P E , 

S A S "  

1 3 0 P R I N T  " F O R  1 S I D E ( 0 - 6 0 ) A N D  2 A N G L E S  ( 0 - 9 0 ) T Y P E ,  

A S A " 

1 4 0 I N P U T  A $ : I F  A $ = " S A S "  G O T O  3 0 0  

1 5 0 I F  A $ = " A S A "  G O T O  4 0 0  

2 0 0  ' S S S  

2 1 0 P R I N T " E N T E R  3 S I D E S , ( L O N G E S T  S I D E F I R S T ) " 

2 2 0  I N P U T L 1 , L 2 , L 3 

2 2 5  I F  L 2 > L 1 O R  L 3 > L 1  T H E N  P R I N T " * * *  L O N G E S T  F I R S T  

P L E A S E  • • •  " : P R I N T : G O T O  2 1 0 

2 3 0  S = ( L 1 + L 2 + L 3 ) / 2  

2 3 5 I F  S < L 1  T H E N  P R I N T " * * * N O T  A T R I A N G L E * * * " : P R I N T :  

G O T O  2 1 0 

2 4 0  Y 3 = 2 * S Q R ( S * ( S - L 2 ) * ( S - L 1 ) * ( S - L 3 » / L 1 

2 5 0  A = Y 3 / L 2 :  A = A T N ( A / S Q R ( - A * A + 1 » 

2 6 0  X 3 = C O S ( A ) * L 2 

2 7 0  A R = ( L 1 * Y 3 ) / 2 

2 8 0  G O T O  4 9 0  

3 0 0  ' S A S  

3 1 0  P R I N T " E N T E R  2 S I D E S  A N D  1 A N G L E : A B , A C , T H E T A 

( L A R G E S T  S I D E  F I R S T ) " 
3 2 0  I N P U T L 1 , L 2 , T  

3 2 5  T = ( T * 3 . 1 4 1 5 9 ) / 1 8 0 

3 3 0 Y 3 = L 2 * S I N ( T )  

3 4 0  X 3 = C O S ( T ) * L 2 

3 5 0  A R = ( L 1 * Y 3 ) / 2 :  G O T O  4 9 0  

4 0 0  ' A S A  

4 1 0 P R I N T " E N T E R  2 A N G L E S  A N D  1 S I D E :  T H E T A 1 , T H E T A 2 , A B "  

4 2 0  I N P U T  T 1 , T 2 , L 2  

4 2 5  T 1 = ( T 1 * 3 . 1 4 1 5 9 ) / 1 8 0 :  T 2 = ( T 2 * 3 . 1 4 1 5 9 ) / 1 8 0 

4 3 0  Y 3 = L 2 * S I N ( T 1 ) 

4 4 0  B 1 = C O S ( T 1 ) * L 2  

4 5 0  B 2 = Y 3 / T A N ( T 2 )  

4 6 0  L 1 = B 1 + B 2 : X E = B 1 : I F  L X > L 1  T H E N  X = L 1 : L 1 = L 2 :  L 2 = X  

4 7 0  A R = ( L 2 * Y 3 ) / 2  

4 9 0  C L S :  P M O D E 4 , 1 : P C L S : S C R E E N  1 , 1 

5 0 0  F = 1  

5 1 0 V C = ( 3 . 1 4 1 5 9 * ( L 1 * F - X 3 * F ) * ( Y 3 * F ) t 1 > / 3 

5 2 0  V S = ( 3 . 1 4 1 5 9 * ( X 3 * F ) * ( Y 3 * F > t 2 ) / 3 :  V T = V C + V S 

5 3 0  S 1 = Y 3 / X 3 : S 2 = Y 3 / ( X 3 - L 1 ) 

5 3 2  I F  I N T ( X 3 )  = 0 T H E N  1 1 0 0 

5 3 3  I F  I N T ( X 3 )  = I N T ( L 1 > T H E N  1 0 0 0  

5 3 5  I F X 3 > L 1 T H E N 1 1 0 0 
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5 3 7  I F  X 3 = L 2  T H E N  1 0 0 0  

5 4 0  F O R  Y = 2 0 T O  L 1 * 2 + 2 0  S T E P  2 : P S E T ( Y , Y 3 + 5 , 5 ) : N E X T  

5 5 0  F O R  X = 0  T O  X 3  

5 5 1  P S E T ( X * 2 + 2 0 , S 1 * ( X 3 - X ) + 5 , 5 ) : N E X T  

5 6 0  F O R  X = X 3  T O  L 1 : P S E T < X * 2 + 2 0 , Y 3 + ( S 2 * ( L 1 - X ) + 5 ) , 5 ) : 

N E X T  

5 8 0  F O R  X = 1  T O  6 0 0 : N E X T  X 
6 1 0 P R I N T  @ 1 3 0 ,  " A R E A = " i A R i "  S Q .  U N I T S " ;  

6 3 0 P R I N T  @ 3 5 2 ,  " * " ; : I N P U T  " T O  R U N  A G A I N ,  P R E S S  < 1 > 

< E N T E R > " ;  B 6 :  I F  B 6 = 1  T H E N  1 2 0 

6 4 0  S T O P : G O T O  1 0  

1 0 0 0  F O R  Y = 5  T O  Y 3 + 5 : P S E T  ( X 3 * 2 + 2 0 , Y ,  4 ) : N E X T : G O T O  5 4 0  

1 1 0 0 F O R  Y = 5  T O  Y 3 + 5 : P S E T ( 2 0 , Y , 5 ) : N E X T : G O T O  5 4 0  

1 2 0 0  F O R  X = l 1  T O  X 3 : P S E T  ( X * 2 + 2 0 , Y 3 + ( S 2 * ( L 1 - X ) + 5 ) , 5 ) :  

N E X T : G O T O  5 4 0  

Sample Program #7 
1 ' * * *  P R O J E C T I O N S T U D I E S * * *  

2 

5 P M O D E 4 , 1  

1 0  P C l S  

1 5  S C R E E N 1 , 0 

2 0  D R A W  " B M 5 0 ,  5 0 R 6 0 D 1 0 N  L 2 0 D 2 0 L 2 0 N U 2 0 L 2 0 N U 2 0 L 2 0 U 2 0 N R  

2 0 U 1 0 "  ' T O P  V I E W 

2 5  D R A W  " B M 5 0 ,  1 0 0 R 2 0 N D 2 0 R 2 0 N D 2 0 R 2 0 D 2 0 N  L 2 0 D 1 0 L 6 0 U 1 0 N R  

2 0 U 1 0 "  ' F R O N T  V I E W  

3 0  D R A W " B M 1 5 0 , 1 0 0 R 3 0 D 3 0 L 3 0 U U N E 2 0 U 2 0 "  ' S I D E  V I E W 
3 5  ' O B L I Q U E  V I E W - L I N E S  4 0 - 6 0  

4 0  D R A W  " B M 1 5 0 , 5 0 U 5 E 1 5 R 1 0 B F 2 0 B D 3 0 N R 5  L 2 0 H 2 5 U 1 0 "  

4 5  D R A W  " B M 1 5 0 , 5 0 U 5  F 8 U 1 5 R 1 5 H 8 F 8 L  1 5  F 8 N R 1 5 D 1 5 F 8 N D 1 0 E  

1 5 N R 1 0 H 8 " 

5 0 L I N E  ( 1 7 5 , 3 0 ) - ( 2 0 0 , 5 5 ) , P S E T  

5 5  L I N E  - ( 2 0 0 , 8 0 ) , P S E T  

6 0  L I N E  ( 1 6 7 , 6 0 ) - ( 1 8 3 , 4 6 ) , P S E T  

6 5  G O T O  6 5  
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Sample Prog ram #8 

1 I * * *  U N F O L D I N G  B O X  * * * 
2 
5 P C  l E A R  8 
1 0  P M O D E  3 , 1  
1 5  P C l S 
2 0  C O l O R 6 , 5  
2 5  D R A W  " B M 1 0 0 , 1 0 0 U 3 0 N R 3 0 E 1 5 R 3 0 N G 1 5 D 3 0 G 1 6 N U 3 H 3 0 " 
3 0  P A I N T  ( 1 0 5 , 9 5 ) , 8 , 6  
3 5  P A I N T ( 1 3 5 , 8 0 ) , 8 , 6  
4 0  P A I N T  ( 1 1 0 , 6 5 ) , 8 , 6  
4 5  S C R E E N  1 , 1 
5 0  F O R  X = 1  T O  6 0 0 : N E X T  X 
1 1 0  P M O D E  3 , 5  
1 1 2  P C l S  
1 1 5  C O L O R  6 , 5  
1 2 0 D R A W  " B M 1 0 0 , 1 0 0 U 3 0 N R 3 0 E 2 0 R 3 0 G 2 0 D 3 0 N  l 3 0 F 2 0 l 3 0 H 2 0 "  
1 2 5 L I N E  ( 1 0 0 , 1 0 0 ) - ( 7 0 , 9 5 ) , P S E T  
1 3 0 L I N E  - ( 7 0 , 6 5 ) , P S E T  
1 3 5 L I N E - ( 1 0 0 , 7 0 ) , P S E T  
1 4 0 L I N E ( 7 0 , 9 5 ) - ( 4 0 , 6 5 ) , P S E T , B 
1 4 5 L I N E  ( 1 3 0 , 1 0 0 ) - ( 1 6 0 , 9 5 ) , P S E T  
1 5 0 L I N E  - ( 1 6 0 , 6 5 ) , P S E T  
1 5 5 L I N E  - ( 1 3 0 , 7 0 ) , P S E T  
1 6 0 P A I N T  ( 9 5 , 9 5 ) , 8 , 6  
1 6 5 P A I N T  ( 1 0 5 , 9 5 ) , 8 , 6  
1 7 0 P A I N T  ( 1 3 5 , 8 5 ) , 8 , 6  
1 7 5 P A I N T  ( 4 5 , 8 5 ) , 8 , 6  
1 8 0 P A I N T  ( 1 1 5 , 6 5 ) , 8 , 6  
1 8 5 P A I N T ( 1 2 5 , 1 1 4 ) , 8 , 6  

1 9 0 S C R E E N 1 , 1 
1 9 5 F O R  X = 1  T O  6 0 0 : N E X T  X 
2 0 0  G O T O  1 0  

Sam ple Prog ram #9 
1 I * * *  S I N E  W A V E * * *  
2 
5 P M O D E 4 , 1  
1 0  P C l S 
1 5  S C R E E N 1 , 1 
2 0  L I N E  ( 0 , 9 6 ) - ( 2 5 5 , 9 6 ) , P S E T  
2 5  P I = 3 . 1 4 1 5 9  
3 0 A 1 = - 4 * P I  
3 5  A 2 = 4 * P I  
4 0  N = 1 8 0  
4 5  R = 5 0  
5 0  X = ( A 2 - A 1 ) / N 
5 5  F = 2 5 5 / ( A 2 - A 1 ) 
6 0  F O R  I = A 1  T O  A 2  S T E P  X 
6 5  X = I * F  
7 0  Y = R * S I N ( J ) 
7 5  P S E T  « X + 1 4 0 ) , ( 9 6 + Y ) ,  1 )  
8 0  N E X T  I 
9 0  G O T O  9 0  
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Sample Program #1 0 

Sam ple Program #1 1 

I * * *  R A N D O M  G R A P H  I C S  * * *  
2 

1 0  P M O O E  3 , 1  

1 5  P C l S  

2 0  S C R E E N 1 , 1 

2 5  F = R N O ( 4 ) : B = R N O ( S ) : I F  8 = F O R  ( B - 4 = F )  T H E N  2 5  

3 0  C O L O R  F , B : P C l S B :  F O R  l = 0  T O  5 

3 5  L I N E  - ( R N O ( 2 5 5 ) , R N O ( 1 9 1 » , P S E T  

4 0  C I R C L E  ( R N O ( 2 5 5 ) , R N O  ( 1 9 1 » ,  R N D ( 1 0 0 )  

5 0  N E X T : F O R  P 0 = 0  T O  1 0  

5 5  P A I N T  ( R N O ( 2 5 5 ) , R N D ( 1 9 1 » , R N O ( 4 ) , F  

6 0  N E X T : F O R  H = 1  T O  7 

6 5  F O R  T = 0 T O  6 0 0 : N E X T  T :  G O T O  1 0  
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Sam ple Program #1 2 
1 I * * *  N A V A H O  B L A N K E T  * * *  
2 

5 P M O D E 3 , 1  

1 0 p e l S 4 

1 5  S C R E E N  1 , 0 

2 0  C O L O R 1 , 0  

2 5  F O R  X = 0  T O  2 5 5  S T E P  1 0  

3 0  O Y = Y  

3 5  Y = 3 0 - 0 Y  

4 0  L I N E  ( X , 1 0 0 - Y ) - ( X + 1 0 , 1 0 0 - 0 Y ) , 

4 5  L I N E  ( X , 1 2 0 + Y ) - ( X + 1 0 , 1 2 0 + 0 Y ) , 

5 0  N E X T  

6 0  F O R  C = 2  T O  4 

6 5  P A I N T  ( O , 1 1 0 ) , C , 1  

7 0  N E X T  

8 0  G O T O  6 0  

Sample Program #1 3 
' * * *  P A I N T E D  l A C E  * * *  

2 

5 P M O D E 3 , 1  

1 0  P C l S  

2 0  S C R E E N  1 , 1 

P S E T  

P S E T  

3 0  D R A W  " B M 5 0 ,  1 8 0 U 6 0 B U 2 0 U 6 0 R 6 0 B R 2 0 R 6 0 D 6 0 B D 2 0 D 6 0 L 6 0  

B l 2 0 l 6 0  

4 0  D R A W  " B M 5 0 , 1 8 0 U 6 0 R 4 0 B R 2 0 R 8 0 D 2 0 B l 2 0 l 6 0 B l 2 0 l 2 0 D 2 0  

R 2 0 B R 6 0 R 2 0 U 2 0  

5 0  D R A W  " B M 5 0 , 1 8 0 R 6 0 U 8 0 B U 2 0 U 4 0  L 4 0 B D 2 0 D 2 0 B D 6 0 D 2 0 R 2 0  

U 6 0 B U 2 0 U 2 0 L 2 0  

6 0  D R A W  " 8 M 5 0 , 1 8 0 U 6 0 B U 4 G1 B R 2 0 R 6 0 B R 2 0 R 2 0 U 2 0 l 2 0 D 6 0 B D 2 0  

D 2 0 R 2 0  

7 0  D R A W  " B M S 0 ,  1 8 0 B R 8 0 U 4 0 B U 2 0 U 8 0  

8 0  D R A W  " B M S 0 , 1 8 0 B U 8 0 R 8 0 B R 2 0 R 4 0  

9 0  P A I N T  ( 8 5 , 1 2 8 ) , 6 , 8  

9 5  P A I N T  ( 9 5 , 7 8 )  , 6 , 8  

9 7  P A I N T  ( 1 5 5 , 9 5 ) , 6 , 8  

9 8  P A I N T ( 1 3 5 , 1 4 5 ) , 6 , 8  

9 9  P A I N T  ( 1 2 8 , 1 8 5 ) , 7 , 8  

1 0 0 P A I N T  < 7 5 , 1 5 0 ) , 7 , 8  

1 0 1 P A I N T  ( 1 6 0 , 1 5 0 ) , 7 , 8  

1 0 2 P A I N T  ( 7 5 , 7 5 ) , 7 , 8  

1 0 3 P A I N T  < 1 6 0 , 7 5 ) , 7 , 8  

1 0 4 P A I N T  ( 1 2 0 , 1 1 0 ) , 7 , 8  
1 1 0  F O R  X = 1  T O  6 0 0 : N E X T  X 

2 0 0  G O T O  5 
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Sam ple Program #1 4 
' * * *  D R A W I N G  B O A R D  * * *  

2 

3 C L S  

5 P R I N T @  1 2 8 ,  S T R I N G $ ( 3 2 , " * " ) : P R I N T @  2 8 8 , 

S T R I N G $ ( 3 2 , " * " )  

1 0  P R I N T @  2 0 0 , " D R A W I N G B O A R D "  

1 5  F O R  X = 1  T O  6 0 0 : N E X T  X 

2 0  C L S  

2 5  P R I N T @ 9 6 , " P R E S S  < t >  F O R  U P , < D O W N  A R R O W >  F O R  D O W N , 

< L E F T  A R R O W >  F O R  L E F T ,  < R I G H T  A R R O W >  F O R  R I G H T , 

< A >  F O R  S O U T H W E S T , < S >  F O R  S O U T H E A S T ,  

< W >  F O R  N O R T H E A S T , < Q >  F O R  N O R T H W E S T "  

3 0  P R I N T @  2 8 8 , " P R E S S  < 1 > F O R  I N V I S I B L E  L I N E , 

< 2 > , < 3 > O R  < 4 >  F O R  D I F F E R E N T  C O L O R E D  V I S I B L E  L I N E , 

P R E S S  < I >  T O  C H A N G E  C O L O R - S E T "  

3 5  P R I N T @  4 8 8 , " P R E S S  < S P A C E B A R >  T O  P A U S E "  

4 0  F O R  X = 1  T O  4 8 0 0 : N E X T  X 

4 5  C C = 4 : T G = 0  

5 0 P M O D E 3 , 1  

5 5  P C L S 

6 0  S C R E E N  1 ,  T G  

7 0 X = 1 2 8 :  Y = 9 6 : X I = 0 :  Y I = 0 

8 0  U $ = " t " : D $ = C H R $  ( 1 0 ) : W $ = C H R $ ( 8 ) : E $ = C H R $ ( 9 )  
9 0  N W $ = " Q " : N E $ = " W " : S W $ = " A " : S E $ = " S " 
1 0 0  C 1  $ = " 1 " :  C 2 $ = " 2 " : C 3 $ = " 3 " :  C 4 $ = " 4 "  

1 1 0  A $ = I N K E Y $  

1 2 0 I F  A $ = U $  T H E N  Y I = - 1 : X I = 0 :  G O T O  2 4 0  

1 3 0 I F  A $ = D $  T H E N  Y I = 1 : X I = 0 : G O T O  2 4 0  

1 4 0  I F  A $ = W $  T H E N  X I = - 1  : Y I = 0 :  G O T O  2 4 0  

1 5 0 I F  A $ = E $  T H E N  X I = 1  : Y I = 0 : G O T O 2 4 0  

1 6 0 I F  A $ = N E $  T H E N  X I = 1  : Y I = - 1 : G O T O  2 4 0  

1 7 0 I F  A $ = N W $  T H E N  X I = - 1  : Y I = - 1 : G O T O  2 4 0  

1 8 0 I F  A $ = S E $  T H E N  X I = 1 : Y I = 1 : G O T O  2 4 0 

1 9 0  I F  A $ = S W $  T H E N  X I = - 1  : Y I = 1 : G O T O  2 4 0  

2 0 0  I F  C 1 S < A $  A N D  A $ < = C 4 S  T H E N  C C = A S C ( A S ) - 4 8 : G O T O  2 4 0  

2 1 0 I F  A S = " / "  T H E N  T G =  ( N O T  T G  A N D  1 )  O R  ( T G  A N D  N O T  1 ) :  

G O T O  2 4 0  

2 2 0  S C R E E N  1 ,  T G  

2 3 0  I F  A $ = " " T H E N  X I = 0 : Y I = 0 

2 4 0  X = X + X I : Y = Y + Y I :  I F  X < 0 T H E N  X = 0  

2 5 0  I F  X > 2 5 5  T H E N  X = 2 5 5  

2 6 0  I F  Y < 0 T H E N  Y = 0 

2 7 0  I F  Y > 1 9 1 T H E N  Y = 1 9 1  

2 8 0  P S E T  ( X , Y , C C >  

2 9 0  G O T 0 1 1 0  



Sample Program #1 5 
' * * *  I N T E R A C T I N G  L I N E S  * * *  

2 ' 

5 C l S 

2 0  C = C + 1  
2 5  I F  C > 8  T H E N  C = 5  

3 0  C O l O R C , 1  

5 0  P R I N T " T Y P E  X 0 , Y 0 " i  

6 0  I N P U T  X 0 , Y 0  

7 0  P R I N T  " T Y P E  X 1  , V 1 " ; 

8 0  I N P U T  X 1 , Y 1  
9 0  P M O D E  3 , 1  
9 5  P C l S  

1 0 0 S C R E E N  1 , 1 

1 1 0  L I N E  ( X 0 ,  Y 0 )  - ( X 1 , y 1 ) ,  P S E T  

1 1 5  F O R  X = 1  T O  2 0 0 0 : N E X T  X 
1 2 0 G O T O  2 0  

Sample Program #1 6 
' * * *  R A N D O M  L I N E S  * * *  

2 

2 0  P M O D E 4 , 1  

2 5  P C l S 

3 0  S C R E E N 1 , 1 

3 5  X = R N D ( 2 5 5 ) : Y = R N D ( 1 9 1 )  

4 0  L I N E  - ( X ,  Y ) , P S E T  

4 5  F O R  X = 1  T O  2 0 0 : N E X T  X 

5 0  G O T O  3 5  

Sample Program #1 7 

Sample Programs 
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Sam ple Prog ram #1 8 
' * * *  T I M E B O M B  * * *  

2 

1 0  P M O D E  4 , 1  

1 5  p e l S  

2 0  S C R E E N 1 , 1 

2 5  C I R C L E  ( 1 2 8 , 9 6 ) , 8 0 

3 0  C I R C L E ( 1 2 8 , 9 6 ) , 9 0 

3 5  P A I N T ( 0 , 0 ) , 5  

4 0  F O R  T = 3 0 T O  - 3 0 S T E P  - 1  

4 5 A = ( 2 * 3 , 1 4 1 5 ) * T / 6 0 
5 0 L I N E  ( 1 2 8 , 9 6 ) - ( 7 5 * S I N ( A ) + 1 2 8 , 7 5 * C O S ( A ) + 9 6 ) , P S E T  

5 5  S O U N D  Q * 2 + 1 , 2 0 /  ( Q + 1 ) + 1  

6 0  L I N E  ( 1 2 8 , 9 6 ) - ( 7 5 * S I N ( A ) + 1 2 8 , 7 5 * C O S ( A ) + 9 6 ) , P R E S E T  

6 5  Q = 6 0 - 2 * T : F O R  Y = Q T O 0 S T E P  - 1 : N E X T  

7 0  N E X T  

7 5  C l S 

8 0  P C l S 

8 5  P R  I N T @ 2 3 7 , " B O O M ! "  

9 0  S O U N D  1 , 3 0  

9 5  P M O D E 4 , 1  

1 0 0 S C R E E N 1 , 1 
1 0 5 F O R  1 = 2 T O  2 0 0  S T E P  2 

1 1 0  C I R C L E ( 1 2 8 , 9 6 ) , I 

1 1 5  N E X T I 
1 2 0  S C R E E N 1 , 1 

1 2 5 F O R  X = 2  T O  2 0 0  S T E P  2 

1 3 0 C I R C L E ( 1 2 8 , 9 6 ) , 1 , 3 , . 5  
1 3 5 N E X T  X 

1 4 0 F O R  1 = 2  T O  2 0 0 , S T E P  2 

1 4 5 C I R C L E ( 1 2 8 , 9 6 ) , 1 , 3 , . 5  

1 5 0 N E X T I 

1 5 5 G O T 0 1 5 5 

Sample Program #1 9 
' * * *  R O T A T I N G  F A N  * * *  

2 

5 P C  l E A R  8 

5 0 G O T O  6 0 0  

6 0  L I N E  « 2 5 5 - X ) , ( 1 9 1 - Y » - ( X , Y ) , P S E T  

6 1  J = J + 1 : I F  J > A T H E N  J = 0 :  A = R N D ( 5 0 )  

6 3  R E T U R N  

6 0 0 R E M  R O T A T I N G  F A N  

6 0 1  F O R  1 = 1 T O  5 S T E P  4 

6 0 2  P M O D E  3 ,  I 

6 0 3  P C l S 

6 0 4  S C R E E N  1 , 0 

6 0 5  A = 2 5 : X = 0 : Y = 0 : J = 0 

6 1 0 F O R  X = 0  T O  2 5 4  

6 1 2 C O L O R  X / 3 2 + 1  , 5  



Sample Programs 

6 1 5 G O S U B  6 0 : N E X T  X 
6 2 0  F O R  Y = 0  T O  1 9 0 
6 2 3  C O L O R  Y / 2 4 + 1 , 5  
6 2 5  G O S U B  6 0 : N E X T  Y 
6 3 0  F O R  X = 2 5 5  T O  1 S T E P  - 1  
6 4 0  F O R  Y = 1 9 1  T O  1 S T E P  - 1  
6 4 3  C O L O R  6 / 2 4 + 1 , 5  
6 4 5  G O S U B  6 0 : N E X T  Y 
6 5 0  N E X T  I 
6 6 0  F O R  1 = 1  T O  5 S T E P  4 
6 7 0  P M O D E  3 , 1  
6 8 0  S C R E E N 1 , 0 
6 9 0  F O R  T = 1  T O  3 0 :  N E X T  T 

7 0 0  N E X T  1 
7 1 0 G O T O  6 6 0  

Sample Program #20 
1 ' * * *  W A L K I N G  T R I A N G L E S  * * *  
1 0  F O R  A = 9 0  T O  0 S T E P  - 4  
1 5  S 1 = A * 9 : S 2 = 1 9 1  
2 0  A 3 = A / 5 7 . 2 9 5 7 8  
3 0  X 1 = 0 :  Y 1 = 1 9 1 
4 0  X 2 = S 1  + X 1  : Y 2 = Y 1  
5 0  X 3 = X 1 + S 2 * C O S C A 3 ) ; Y 3 = Y 1 - S 2 * S I N ( A 3 )  
5 5  G O S U B  1 0 0 0  
9 0 N E X T  A 
9 9  G O T O  9 9  
1 0 0 0  P M O D E 4 , 1  
1 0 0 5  P C L S  
1 0 1 0 S C R E E N  1 , 0 
1 0 2 0  L I N E  C S 1 , y n - ( X 2 , Y 2 ) , P S E T  
1 0 3 41  L I N E  - 0 3 ,  Y 3 ) , P S E T  
1 0 4 0  L I N E - ( X 1 , Y 1 > , P S E T  
1 0 6 0  R E T U R N  

Sample Program #2 1 
1 ' * * *  C O U N T I N G  * * *  
2 

1 0 C L S  
2 0 C L E A R  1 0 0 0  
3 0  P R I N T " W H E R E  D O  Y O U  W A N T  T O  S T A R T  C O U N T I N G ? "  
3 5  I N P U T  A S  
4 0  P = L E N C A S )  
5 0  P R I N T :  P R I N T A S  
6 0  C = V A L C M I D S C A $ , P , 1 »  + 1 
7 0 M S S = A S : M R S = R I G H T S ( S T R $ ( C ) , 1 ) :  P S = P : G O S U B  2 0 0 : 

A S = M S S  
8 0  I F  C < 1 0 T H E N  4 0  
9 0  P = P - 1  
1 0 0 I F  P = 0  T H E N  I F  L E N C A S ) = 2 5 5  T H E N  P R I N T " O V E R F L O W " : 

E N D :  E L S E  A $ = " 1 " + A $ : G O  T O  4 0  
1 1 0  G O T 0 6 0 
2 0 0  L S = L E N  ( M S $ )  
2 1 0 I F  L S < > L E N ( M R S ) + L S - 1  O R  P S < 1 T H E N  S T O P  
2 2 0  M S S = L E F T S ( M S S , P S - 1 ) + M R $ + R I G H T $ ( M S S , L S - P S ) 
2 3 0  R E T U R N  
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Sample programs 22·30 highlight BASIC version 2.  

Sam ple Program #22 
1 0 

2 0  

3 0  

4 0  
5 0  

6 0  

7 0  

8 0  

9 0  

1 0 0 

1 1 0  

1 2 0  

1 3 0 

1 4 0  

1 5 0  

1 6 0 

1 7 0 

1 8 0 

1 9 0 

2 0 0  
2 1 0 

2 2 0  

2 3 0 

2 4 0 
2 5 0 

2 6 0  

2 7 0  

2 8 0  

2 9 0  

3 0 0  

3 1 0 

3 2 0 

3 3 0  

R E M I N T R O  

O N  B R K  G O T O  4 0 0 

P A L E T T E  C M P : W I D T H  3 2  

P R I N T " T H E C O L O R  C O M P U T E R  3 C A N  D O  A L L " 

P R I N T  " T H E T H I N G S  T H A T  T H E  O T H E R "  

P R I N T  " M E M B E R S  O F  T H E  C O L O R  C O M P U T E R "  

P R I N T  " F A M I L Y C A N , P L U S  A L O T  M O R E . "  

P R I N T  " Y O U  C A N  C H O O S E F R O M  3 2 , 4 0 , A N D "  

P R I N T " 8 0  C O L U M N  T E X T  S C R E E N S . "  

P R I N T : P R I N T " T H I S  I S  1 6  L I N E S , 3 2  C O L U M N S . "  

F O R  T = 1  T O  5 0 0 0 : N E X T  

W I D T H  4 0 : A T T R  2 , 0 :  L O C A T E  5 , 1 1  

P R I N T " T h i s i s  2 4  l i n e s ,  4 0 c o l u m n s . "  

L O C A T E  0 , 2 3  

F O R  T = 1  T O  2 0 0 0 : N E X T  
W I D T H  8 0 : L O C A T E  2 5 , 1 1  

P R I N T  " T h i s  i s  2 4  l i n e s , 8 0  c o l u m n s . "  

L O C A T E  0 ,  2 3  

F O R  T = 1  T O  2 0 0 0 : N E X T  

W I D T H  4 0  
P R I N T  T A B ( 1 4 )  ; " N E W  F E A T U R E S " : P R I N T 

P R I N T  " T h e  C o l o r  C o m p u t e r  3 o f f e r s : " :  P R I N T  

P R I N T " A D V A N C E D  4 0  A N D  8 0  C O L U M N  T E X T "  

P R I N T " 
P R I N T " 

- U P P E R  a n d  l o w e r c a s e  l e t t e r s "  

- S p e c i a l  c h a r a c t e r s : "  
P R I N T " " ;  

F O R  Z = 1 2 8  T O  1 5 9 :  P R I N T C H R S ( Z ) i :  N E X T : P R I N T 

P R I N T " - " ; : A T T R  2 , 0 ,  B :  P R I N T  " B L I N K I N G " : 

A T T R  2 , 0 

P R I N T " - " ; : A T T R  2 , 0 ,  U :  P R I N T  " U N D E R L I N I N G " ; : 
A T T R  2 , 0 :  P R I N T 

P R I N T " - " ; : A T T R  2 , 0 ,  B ,  U :  P R I N T  " B O T H " ; :  
A T T R  2 , 0 :  P R I N T 

A S =  " C O L O R " : P R I N T "  - " i : F O R  Z = 1  T O  5 :  A T T R  Z - 1 , Z + 2 : 

P R I N T  M I D S ( A S , Z , n ; :  N E X T : A T T R  2 , 0 :  P R I N T  

P R I N T : P R I N T " P O W E R F U L  N E W  H I G H - R E S O L U T I O N G R A P H I C S "  

P R I N T " - 6 4 0 V  x 1 9 2 H  w i t h  4 c o l o r s "  

3 4 0  P R I N T " - 3 2 0 V  x 1 9 2 H  w i  t h  1 6  c o  l o r s "  

3 5 0 P R I N T " - S h o w s  1 6  c o l o r s , w i t h  6 4  t o "  

3 6 0  P R I N T " c h o o s e  f r o m . "  
3 7 0  P R I N T " - P r o g r a m s  c a n  p r i n t t e x t  o n "  
3 8 0  P R I N T " t h e  g r a p h i c s  s c r e e n . "  

3 9 0  L O C A T E  0 , 2 3 : F O R  T = 1  T O  1 5 0 0 0 : N E X T  

4 0 0  P A L E T T E  C M P : A T T R  2 , 0 :  W I D T H  4 0  
4 1 0 E N D  
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Sample Program #23 
1 0  R E M  H C O l O R S  

2 0  O N  B R K  G O T O  4 3 0  

3 0 W I D T H  4 0 : P A L E T T E  C M P : A T T R  2 , 0 :  l O C A T E  0 , 3 

4 0  P R I N T " S E E  A l l  6 4  C O L O R S , 8 A T  A T I M E . " :  P R I N T : P R I N T 

5 0  A T T R  2 , 0 ,  B 

6 0  P R I N T  " P R E S S  S P A C E  B A R  T O  B E G I N . " :  P R I N T  

7 0 P R I N T " P R E S S  B R E A K  K E Y  T O  S T O P . "  

8 0  A T T R  1 , 0 :  l O C A T E  0 , 2 3  

9 0  A S = I N K E Y S : I F  A S = " "  T H E N  9 0  

1 0 0 I F  A S C ( A S ) = 3 T H E N  4 3 0  

1 1 0  R E M  H C O l O R S  

1 2 0 R E M S H O W  A L  l 6 4  C O L O R S ,  8 A T  A T I M E  

1 3 0  H S C R E E N  2 

1 4 0 F O R Z = 0 T 0 7 

1 5 0 P A L E T T E  C M P  

1 6 0 H C L S 

1 7 0 F O R Y = 0 T 0 7 

1 8 0  C = Y + Z * 8  

1 9 0 P A L E T T E Y , C 

2 0 0  P A L E T T E  Y + 8 , ( C + 3 2 )  A N D  6 3  

2 1 0 H C O l O R Y , 0 

2 2 0  H L I N E  ( 0 , Y * 2 4 ) - ( 3 1 9 , Y * 2 4 + 2 3 ) , P S E T , B F  

2 3 0  H C O l O R  ( Y + ' ) A N D  7 ,  0 

2 4 0  H P R I N T  ( 4 ,  Y * 3 + 1 ) ,  C 

2 5 0  H C O l O R  Y + 8 , 0 

2 6 0  H P R I N T < 3 3 , Y * 3 + 1 ) , C 

2 7 0  N E X T  

2 8 0  H C O l O R  3 , 0 

2 9 0  H P R I N T ( 8 , 7 ) , " P R E S S "  

3 0 0  H C O l O R  4 , 0 

3 1 0 H P R I N T ( 8 , 1 0 ) , " S P A C E "  

3 2 0  H C O L O R  5 , 0 

3 3 0  H P R I N T  ( 9 , 1 3 ) , " B A R " 

3 4 0  H C O L O R 1 0 , 0  

3 5 0  H P R I N T  ( 2 7 , 7 > , " P R E S S " 

3 6 0  H C O l O R  1 1 , 0 

3 7 0  H P R I N T ( 2 7 , 1 0 ) ,  " S P A C E "  

3 8 0  H C O l O R  1 2 ,  0 

3 9 0 H P R I N T  ( 2 8 , 1 3 ) , " B A R "  

4 0 0  A S = I N K E Y S : I F A S = " "  T H E N  4 0 0  

4 1 0  I F  A S  C ( A S )  = 3  T H E N  4 3 .  

4 2 0  N E X T 

4 3 0  H S C R E E N  0 :  P A L E T T E  C M P : A T T R  2 , 0 :  C l S 

4 4 0  E N D  
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Sam ple Program #24 
1 0  R E M  P A L E T T E  

2 0  O N  B R K  G O T O  2 0 0  

3 0  G O S U B  6 0  
4 0  F O R  Y = 0  T O  7 :  P A L E T T E  Y ,  R N D ( 6 4 ) - 1 : 

P A L E T T E  Y + 8 ,  R N D ( 6 4 ) - 1 : N E X T : G O T O  4 0  

5 0  G O T O  2 0 0  

6 0  W I D T H  4 0 : P A L E T T E  C M P 

7 0 L O C A T E  1 , 0 :  A T T R  0 , 4 ,  U 

8 0  P R I N T  " C O L O R  C O M P U T E R  3 P A L E T T E  D E M O N S T R A T I O N " ;  

9 0  A T T R  0 , 4 :  L O C A T E  8 , 6 :  A T T R  0 , 4 ,  B 

1 0 0 P R I N T  " P R E S S  S P A C E B A R  T O  B E G I N " ;  

1 1 0  A T T R 0 , 4 : L O C A T E 9 , 1 1  

1 2 0 P R I N T  " P R E S S  B R E A K  K E Y  T O  S T O P " ; 

1 3 0 A T T R  2 , 0 : L O C A T E  0 , 2 3 

1 4 0 K $ = I N K E Y $ : I F  K $ = " "  T H E N  1 4 0 

1 5 0 I F  A S C e K $ ) = 3 T H E N  2 0 0  

1 6 0 H S C R E E N  2 

1 7 0 F O R  C = 0  T O  1 5 :  F O R  V = 3 7  T O  1 5 7 S T E P 3 0 : 

D = e e V - 3 7 ) / 1 5 + C )  A N D  1 5 :  H C I R C L E « C * 2 0 ) + 1 0 , V ) , 9 ,  2 : 

H P A I N T e e C * 2 0 ) + 1 0 , V ) , 0 ,  2 :  N E X T  V ,  C 

1 8 0 F O R  Z = 0  T O  7 :  H C O L O R  Z ,  0 :  
H L I N E ( 0 , z * 3 ) - e 3 1 9 , 2 + Z * 3 ) , P S E T , B F :  H C O L O R  Z + 8 , 0 :  

H L I N E ( 0 , 1 6 8 + Z * 3 ) - e 3 1 9 , 1 7 0 + Z * 3 ) , P S E T , B F : N E X T  

1 9 0 R E T U R N  

2 0 0  P A L E T T E  C M P : H S C R E E N  0 :  A T T R  2 , 0 :  C L S 

2 1 0 P R I N T " T H A T W A S  F U N  ! " :  P R I N T  

2 2 0  E N D  

Sam ple Prog ram #25 
1 0 
2 0 
3 0  
4 0  

5 0 

6 0  

7 0  

8 0  

9 0  

1 0 0 

1 1 0  

1 2 0 

1 3 0 

1 4 0 

1 5 0 

1 6 0 

1 7 0  
1 8 0 

1 9 0 

2 0 0  
2 1 0 

R E M  C O L O R B O X  

O N  B R K  G O T O  2 0 0  

G O T O  5 0  
F O R  Z = 0  T O  1 5 :  P A L E T T E  Z ,  R N D ( 6 4 ) - 1 : N E X T : G O T O  4 0  

W I D T H  4 0 : P A L E T T E  C M P : A T T R  2 , 0 

P R I N T " C O L O R B O X " :  L O C A T E  0 , 5 

A T T R  2 , 0 , B :  P R I N T  " P R E S S  S P A C E  B A R  T O  B E G I N . " :  P R I N T : 

P R I N T 

P R I N T " P R E S S  B R E A K  K E Y  T O  S T O P . " :  A T T R  2 , 0 : L O C A T E  0 , 2 3  

A $ = I N K E Y $ : I F  A $ = ' ' ' ' T H E N  9 0  

I F  A S C  ( A S )  = 3  T H E N  2 0 0  

H S C R E E N  2 

F O R  Z = 0 T O  9 5 : C = Z  A N D  1 5  

P A L E T T E  C ,  R N D ( 6 4 ) - 1 : H C O L O R  C ,  0 

H L I N E e Z , Z ) - ( 3 1 9 - Z , Z ) , P S E T 

H L I N E - ( 3 1 9 - Z , 1 9 1 - Z ) , P S E T 

H L I N E - e Z , 1 9 1 - Z ) , P S E T 

H L I N E - ( Z , Z ) , P S E T  

N E X T  

G O T O  4 0  

H S C R E E N  0 :  P A L E T T E  C M P : A T T R  2 , 0 : C L S 

E N D  
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Sample Program #26 
1 0  R E M H P U T  D E M O N S T R A T I O N 

2 0  O N  B R K  G O T O  4 0 0  

3 0  W I D T H  4 0 :  P A L E T T E  C M P : C L S  

4 0  P R I N T " H P U T  D E M O N S T R A T I O N "  

5 0  L O C A T E  0 , 5 :  A T T R  2 , 0 ,  B 

6 0  P R I N T  " P R E S S  S P A C E  B A R  T O  B E G I N " : P R I N T : P R I N T  

7 0  P R I N T " P R E S S  B R E A K  K E Y  T O  S T O P "  

8 0  A T T R 2 , 0 : L O C A TE 0 , 2 3  

9 0  A S = I N K E Y S : I F  A S = ' ' ' ' T H E N  9 0  

1 0 0 I F  A S C ( A S ) = 3 T H E N  4 0 0  

1 1 0  H B U F F 1 , 7 9 9  

1 2 0 H S C R E E N  2 

1 3 0 P A L E T T E  C M P  

1 4 0 H C l S 0 
1 5 0 H C I R C l E ( 2 0 , 2 0 ) , 1 0 ,  2 

1 6 0 H C I R C l E ( 2 0 , 2 0 ) , 5 ,  3 
1 7 0 H C I R C L E ( 1 0 , 1 0 ) , 5 ,  4 

1 8 0 H C I R C l E ( 1 0 , 3 0 ) , 5 ,  5 

1 9 0 H C I R C l E ( 3 0 , 1 0 ) , 5 ,  6 

2 0 0  H C I R C l E ( 3 0 , 3 0 ) ,  5 , 7 

2 1 0 H P A I N T ( 2 0 , 2 0 ) , 3 , 2  

2 2 0  H C O l O R  1 ,  0 
2 3 0 H L I N E ( 0 , 0 ) - ( 3 9 , 3 9 ) , P S E T  

2 4 0  H C O l O R  6 , 0 

2 5 0  H L I N E ( 1 0 , 2 0 ) - ( 3 0 , 2 0 ) , P S E T  

2 6 0  H C O l O R  7 ,  0 

2 7 0  H L I N E ( 2 0 , 1 0 ) - ( 2 0 , 3 0 ) , P S E T  

2 8 0  H C O l O R  4 , 0 

2 9 0  H L I N E ( 0 , 0 ) - ( 0 , 3 9 ) , P S E T  
3 0 0  H L I N E ( 3 9 , 0 ) - ( 3 9 , 3 9 ) , P S E T  

3 1 0 H C O l O R 5 , 0 

3 2 0  H L I N E ( 0 , 0 ) - C 3 9 , 0 ) , P S E T  

3 3 0  H L I N E ( 0 , 3 9 ) - C 3 9 , 3 9 ) , P S E T  

3 4 0  H G E T ( 0 , 0 ) - ( 3 9 , 3 9 ) , 1  
3 5 0  P A L E T T E  R N D  ( 8 )  - 1 , R N D  ( 6 4 ) - 1  

3 6 0  G O S U B  4 2 0 : H P U T ( X , Y ) - ( X + 3 9 , Y + 3 9 ) , 1 ,  P S E T  

3 7 0  G O S U B  4 2 0 : H P U T ( X , Y > - ( X + 3 9 , Y + 3 9 ) , 1 ,  A N D  

3 8 0  G O S U B 4 2 0 : H P U T ( X , Y ) - ( X + 3 9 , Y + 3 9 ) , 1 ,  O R  

3 9 0  A S = I N K E Y S : I F  A S = " "  T H E N  3 5 0  

4 0 0  H S C R E E N  0 :  P A L E T T E  C M P : C L S 

4 1 0 E N D  

4 2 0  X = 2 * I N T ( R N D ( 2 7 8 ) / 2 )  

4 3 0 Y = R N D ( 1 5 0 )  
4 4 0 R E T U R N  
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Sam ple Prog ram #27 
1 0  R E M  L O O P S  

2 0  O N  B R K  G O T O  1 9 0 

3 0 H S C R E E N  2 : P A L E T T E  C M P : P A L E T T E  0 , 0  

4 0  M I D D L E = R N D ( 3 5 ) + 5  

5 0 S I Z E = 3 0 + R N D ( 7 0 ) 

6 0  H C l S 0 

7 0 H C O l O R  1 , 0 :  H P R I N H 8 , 0 ) , " P R E S S  B R E A K  K E Y  T O  S T O P " 

8 0 H C O l O R  2 , 0 :  H P R I N H 8 , 2 3 ) , " P R E S S  B R E A K  K E Y  T O  S T O P "  

9 0  F O R  Z = 0  T O  6 . 3  S T E P . 0 4 5  

1 0 0 X O F F S = C O S ( Z ) * M I D D l E + 1 5 9 . 5  

1 1 0  Y O F F S = S I N C Z ) * M I D O l E + 9 5 . 5 

1 2 0 P A L E T T E  R N O ( 1 5 ) , R N O ( 6 3 )  

1 3 0 C O = R N O ( 1 6 ) - 1  

1 4 0 H C I R C l E O O F F S , Y O F F S ) , S I Z E , C O , . 4 5 ,  . 8 ,  . 2  

1 5 0 H C I R C L E O O F F S , Y O F F S ) , S I Z E ,  C O , . 4 5 ,  . 3 , . 7  

1 6 0 N E X T  

1 7 0 F O R  T = 1  T O  4 0 0 0 : N E X T  

1 8 0 G O T O  4 0  

1 9 0 P A L E T T E  C M P : H S C R E E N  0 :  C L S :  E N D  

Sample Prog ram #28 
1 0  R E M  S T R I N G S  

2 0  O N  B R K  G O T O  2 5 0  

3 0  W I D T H  4 \& : P A L E T T E  C M P  

4 0  P R I N T  " A U T O M A T I C S T R I N G  A R T " : l O C A T E  0 , 5 

5 0  A T T R 2 , 0 ,  B :  P R I N T " P R E S S  S P A C E  B A R T O  B E G I N . " : 

P R I N T : P R I N T 

6 0  P R I N T  " P R E S S  B R E A K  K E Y  T O  S T O P " : A T T R  2 , 0 :  l O C A T E  0 , 2 3  

7 0  A $ = I N K E Y $ : I F  A S = " "  T H E N  7 0  

8 0  I F  A S C ( A S ) = 3 T H E N  2 5 0  

9 0  H S C R E E N  2 :  P A L E T T E  C M P : P A L E T T E  0 , 0 

1 0 0 X 1 = R N O ( 1 5 0 ) : Y 1 = R N O ( 9 0 ) : X 2 = R N D ( 1 5 0 ) + 1 6 8 :  

Y 2 = R N O  ( 9 0 ) + 1 0 0 : l C = 0 

1 1 0  H C O l O R  R N O ( 7 ) , 0 

1 2 \& H L I N E ( X 1 , Y 1 ) - ( X 2 , Y 2 ) , P S E T  

1 3 0 L C = l C + 1 : I F l C = 2 0 0  T H E N  H C l S :  G O T O  1 0 0 

1 4 0 X 1 = X 1 - 4 :  X = X 1 : G O S U B  1 9 0 :  X 1 = X  

1 5 0 Y 1 = Y 1 - 4 : Y = Y 1 : G O S U B  2 2 0 : Y 1 = Y  

1 6 0 X 2 = X 2 + 3 : X = X 2 : G O S U B  1 9 0 :  X 2 = X  

1 7 0 Y 2 = Y 2 + 2 : Y = Y 2 : G O S U B  2 2 0 : Y 2 = Y  

1 8 0  G O T O  1 1 0  

1 9 0 I F  X < 0 T H E N  X = 3 1 9 + X : R E T U R N  

2 0 0  I F  X > 3 1 9 T H E N  X = X - 3 1 9 

2 1 0 R E T U R N  

2 2 0  I F  Y < 0 T H E N Y = 1 9 1 + Y : R E T U R N  

2 3 0  I F  Y > 1 9 1 T H E N  Y = Y - 1 9 1  

2 4 0  R E T U R N  

2 5 0  H S C R E E N  0 :  P A  l E T T E  C M P : C l S : E N D  
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Sample Program #29 
1 0  R E M  R A N D O M  
2 0  O N  B R K  G O T O  2 4 0  
3 0 W I D T H  4 . : P A L E T T E  C M P  
4 0  P R I N T " R A N D O M  G R A P H I C S " : L O C A T E  0 , 5 
5 0  A T T R  2 , . ,  B :  P R I N T " P R E S S  S P A C E  B A R  T O  S T A R T . " :  P R I N T : 

P R I N T  
6 .  P R I N T " P R E S S  B R E A K  K E Y  T O  S T O P . " :  A T T R  2 , 0 : 

L O C A T E ' ,  2 3  
7 0  A S = I N K E Y S : I F  A $ = " "  T H E N  7 0  
8 0  I F  A S C ( A S ) = 3 T H E N  2 4 .  
9 0  H S C R E E N  2 :  P A L E T T E  0 , 0 
1 0 0 F O R  Y = 1  T O  5 
1 1 0  F O R  Z = 1  T O  6 
1 2 0 H C O L O R  R N D ( 1 5 ) , 0 : 

H L I N E ( R N D ( 3 1 8 )  , R N D ( 1 9 0 » - ( R N D ( 3 1 8 )  , R N D ( 1 9 0 » , P S E T 
1 3 0 C X = R N D ( 2 0 0 ) + 6 0 : C Y = R N D ( 7 0 ) + 6 0 : C C = R N D ( 7 )  
1 4 0 H C I R C L E ( C X , C Y ) , R N D ( 5 8 ) , C C  
1 5 0 H P A I N T ( C X , C Y ) , ( C C + 1 ) A N D  7 , C C  
1 6 0 N E X T  
1 7 0 H C O L O R  R N D  ( 7 ) , 0 
1 8 0 H X = R N D ( 2 0 0 ) : H 1 = R N D ( 8 0 ) + 2 0 0  
1 9 0  H Y = R N D ( 7 , ) : H 2 = R N D ( 3 0 ) + 9 0  
2 0 0  H L I N E ( H X , H Y ) - ( H 1 , H 2 ) , P S E T , B F  
2 1 0 N E X T  
2 2 0  H C L S 0 
2 3 0 G O T O  1 0 0 
2 4 0  P A L E T T E  C M P : H S C R E E N  0 :  C L S 
2 5 0  E N D  

Sample Program #30 
1 0  R E M  D O O D L E  
2 0  O N  B R K  G O T O  7 5 0  
3 0  W I D T H  4 0 : P A L E T T E  C M P  
4 0  P R I N T " W E L C O M E  T O  C O L O R  D O O D L E . W I T H C O L O R "  
5 0  P R I N T " D O O D L E , Y O U  C A N  D R A W  P I C T U R E S  O N  T H E "  
6 0  P R I N T " S C R E E N  B Y  P R E S S I N G  K E Y S . T H E  K E Y S  A R E : " :  P R I N T : 

P R I N T 
7 0  P R I N T  " ( A R R O W  K E y )  • • • • • • •  M O V E O N E  D O T " 

8 0  P R I N T " ( S H I F T >  ( A R R O W - K E Y ) M O V E  1 0  D O T S "  
9 0  P R I N T " ( C L E A R )  • • • • • • • • • • • P A I N T  A N  O B J E C T " 
1 0 0 P R I N T " ( S H I F T )  ( C L E A R )  • • • •  C L E A R  S C R E E N "  
1 1 0  P R I N T " ( F 1 )  • • • • • • • • • • • • • •  R A I S E  A N D  L O W E R  P E N "  
1 2 0 P R I N T " ( F 2 )  • • • • • • • • • • • • • •  C H A N G E  I N K  C O L O R "  
1 3 0 P R I N T " ( L E T T E R S & N U M B E R S ) .  T Y P E  T E X T  O N  S C R E E N "  
1 4 0 P R I N T " ( A L T ) O R ( @ )  • • • • • • • •  S T O R E  A P O I N T "  
1 5 0 P R I N T  " ( C T R U  • • • • • • • . • • • •  D R A W  T O  S T O R E D  P O I N T "  
1 6 0 P R I N T " ( E N T E R )  • • • • • • • • • • • F L I C K E R  O N / O F F "  
1 7 0 P R I N T : P R I N T :  A T T R  2 , 0 ,  B :  

P R I N T " P R E S S  S P A C E  B A R  T O  B E G I N . " :  P R I N T  
1 8 0 P R I N T " P R E S S  B R E A K  K E Y  T O  S T O P . " :  A T T R  2 , 0 
1 9 0 L O C A T E  0 , 2 3  
2 0 0  A S = I N K E Y S : I F  A $ = " "  T H E N  2 0 0  
2 1 0 I F  A S C  ( A S ) = 3  T H E N  7 5 0  
2 2 0  H S C R E E N  2 :  P A L E T T E  0 ,  0 : H B U F F  1 ,  7 9 9 : H B U F F  2 ,  3 0 7 : 

H G E T C 7 2 , 1 8 4 ) - ( 1 5 9 , 1 9 0 ) , 2 
2 3 0 X P = 1 6 0 : Y P = 9 2 : C V = 1 : P F = 0 : F F = ' : M X = 1 6 0 : M Y = 9 2  
2 4 0  H C O L O R  2 , 0 : H L I N E ( 0 , 1 8 2 ) - ( 3 1 9 , 1 8 2 ) , P S E T : H C O L O R  1 , 0 
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2 5 0  
2 6 0 
2 7 0  
2 8 0  
2 9 0  
3 0 0  
3 1 0 
3 2 0  
3 3 0  
3 4 0  
3 5 0  

3 6 0  
3 7 0  
3 8 0  

3 9 0  
4 0 0  
4 1 0 
4 2 0  
4 3 0  
4 4 0  
4 5 0  
4 6 0  
4 7 0  
4 8 0  
4 9 0  
5 0 0  
5 1 0 
5 2 0  
5 3 0  

5 4 0  

5 5 0  
5 6 0  
5 7 0  
5 8 0  
5 9 0  

6 0 0  
6 1 0 
6 2 0 
6 3 0 
6 4 0  

6 5 0  
6 6 0  
6 7 0  
6 8 0  

6 9 0  

7 0 0  
7 1 0 

7 2 0  
7 3 0  
7 4 0  
7 5 0  
7 6 0  
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H P R I N T ( 0 , 2 3 ) , " P E N - U P " : H P R I N T ( 2 1  , 2 3 ) , " C O l O R - > "  
H C O l O R  C V ,  0 : H L I N E ( 2 2 4 , 1 8 3 ) - ( 3 1 7 , 1 9 1 > ,  P S E T , B F  
I F  X P < 2 T H E N  X P = 3 1 7 :  G O T O  3 4 0  
I F  X P > 3 1 7 T H E N  X P = 2 : G O T O  3 4 0  
I F  Y P < 2  T H  E N  Y P = 1 7 9 : G O T O  3 4 0  
I F  Y P > 1 7 9  T H E N  Y P = 2  
H C O l O R C V , 0 
I F  P F = 1  T H E N  H L I N E ( F X , F Y ) - ( X P , Y P ) , P S E T  
F X = X P :  F Y = Y P  
H C O L O R  1 , 0 :  H P U H 7 2 , 1 8 4 ) - ( 1 5 9 , 1 9 0 ) , 2 ,  P S E T  
X V $ = R I G H T $ ( "  " + S T R $ ( X P - Z ) , 3 ) : 
Y V $ = R I G H T $ ( / I " + S T R $ ( 1 7 9 - Y P )  , 3 )  
P S $ = " X = / I + X V $ + / I Y = / I + Y V $ : H P R I N T ( 9 , 2 3 ) , P S $  
H G E T ( 0 , Y P - 2 ) - ( 3 1 9 , Y P + 2 ) , 1  
H D R A W " B M " + S T R $ ( I N T ( X P » + " , " + S T R $ ( I N T ( Y P » + " ; C " + 
S T R $ ( I C ) + " ; D 2 ; U 2 ; l 2 ; R 4 ; l 2 ; U 2 "  
I C = ( I C + 1 ) A N D  7 O R  8 
I F  F F = 0  T H  E N 4 2 0  
F O R  P N = 0  T O  1 5 :  P A L E T T E  P N , R N D ( 6 4 ) - 1 : N E X T  
A $ = I N K E Y $ : H P U T ( 0 , Y P - 2 ) - ( 3 1 9 , Y P + 2 ) , 1 :  I F A $ = " " T H E N 3 7 0  
K V = A S C ( A $ )  
I F  K V = 3  T H E N 7 5 0  
I F  K V = 9 4  T H E N  Y P = Y P - 1 : G O T O  2 7 0  
I F  K V = 1 0  T H E N  Y P = Y P + 1 : G O T O  2 7 0  
I F  K v = 8  T H E N  X P = X P - 1 : G O T O 2 7 0  
I F  K V = 9  T H E N  X P = X P + 1  : G O T O  2 7 0  
I F  K V = 9 5  T H E N  Y P = Y P - 1 0 :  G O T O  2 7 0  
I F  K V = 9 1  T H E N  Y P = Y P + 1 0 :  G O T O  2 7 0  
I F  K V = 2 1  T H E N  X P = X P - 1 0 :  G O T O  2 7 0  
I F  K V = 9 3 T H E N  X P = X P + 1 0 :  G O T O  2 7 0  
I F  K V = 6 4  T H E N  M X = X P : M Y = Y P : H e O l O R  C V , 0 :  H S E H X P , Y P ) : 
G O T O  3 7 0  
I F  K V = 1 8 9  T H E N  H C O l O R  C V , 0 :  H L I N E ( M X , M y ) - ( X P , Y P ) , P S E T : 
G O T O  3 7 0  
I F  K V < > 1 3 T H E N  5 9 0  
F F = < F F + 1 ) A N D  1 
I F  F F = 0 T H E N  P A L E T T E  C M P : P A L E T T E  0 ,  0 
G O T O  3 7 0  
I F  K V = 4  T H E N  C V = ( C V + 1 ) A N D  1 5 :  H C O l O R  C V , 0 :  
H L I N E ( 2 2 4 , 1 8 3 ) - ( 3 1 7 , 1 9 1 ) ,  P S E T , B F : G O T 0 3 7 0  
I F  K V < > 1 2 T H E N 6 7 0  
T C = H P O I N T ( X P , Y P ) : T X = X P  
I F  X P < 1 6 0  T H E N S V = 1  E L S E  S V = - 1 
T X = T X + S V :  N C = H P O I N T ( T X , Y P )  
I F  N C <> T C  T H E N  H C O l O R  N C , 0 :  H L I N E ( 0 , 1 8 2 ) - ( 3 1 9 , 1 8 2 ) , 
P S E T :  H P A I N T ( X P , Y P ) , C V ,  N C : H C O l O R  C V ,  0 :  G O T 0 3 7 0  
I F  T X = 2  O R  T X = 3 1 7  T H E N  3 7 0  
G O T O  6 3 0 
I F  K V = 1 0 3  T H E N  P F = ( P F + 1 ) A N D  1 E L S E  7 1 0 
H C O l O R  2 , 0 :  H L I N E ( 0 , 1 8 4 ) - ( 6 3 , 1 9 0 ) , P R E S E T , B F :  
H C O l O R  1 ,  0 
I F  P F = 0  T H E N  H P R I N T ( 0 , 2 3 ) , " P E N - U P "  
E L S E  H P R I N T ( 0 , 2 3 ) , " P E N - D O W N " : F X = X P :  F Y = Y P : G O T 0 3 1 0 
G O T O  3 7 0  
I F  K V = 9 2  T H E N  H C O l O R  C V ,  0 : 
H L I N E ( 0 , 0 ) - < 3 1 9 , 1 8 1 l ,  P S E T , B F : G O T 0 3 7 0  
I F  K V <3 2  O R  K V > 9 0  T H E N  3 7 0  
T X = I N T ( X P / 8 ) : T Y = I N T < Y P / 8 ) : H C O l O R  C V , 0 
H P R I N H T X , T Y ) , A $ : X P = X P + 8 : G O T O  2 7 0  
P A L E T T E  C M P : H S C R E E N  0 :  A T T R  2 , 0 :  C L S 
E N D  
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I nventory Shopping List 

5 C L E A R  2 0 0 0 : D I M  S $ ( 1 0 0 )  

1 0  R E M  I N V E N T O R Y / S H O P P I N G  L I S T 

2 0  C L S  

3 0  P R I N T @  7 1 , " D O Y O U W A N T  T O - - "  

4 0  P R I N T @ 1 3 4 ,  " ( 1 )  I N P U T  I T E M S "  

5 0  P R I N T  @ 1 6 6 ,  " ( 2 )  R E P L A C E  I T E M S "  

6 0  P R I N T  @ 1 9 8 ,  " ( 3 )  A D D  T O  T H E  L I S T "  

7 0 P R I N T @ 2 3 0 , " ( 4 )  D E L E T E  I T E M S "  

8 0  P R I N T @ 2 6 2 , " ( 5 )  P R I N T A L L  I T E M S "  

9 0  P R I N T  @ 2 9 4 , " ( 6 )  S A V E  I T E M S  O N  T A P E "  

1 0 0  P R I N T @ 3 2 6 , " ( 7 ) L O A D I T E M S  F R O M T A P E " 

1 1 0 P R I N T @ 3 9 5 , " ( 1 - 7 ) " ;  

1 2 0 I N P U T  M 
1 3 0 

1 4 0 

1 5 0 

9 0 0  

1 0 0 0 

1 0 1 0  

1 0 2 0  

1 0 3 0  

1 0 4 0  

1 0 4 5  

1 0 5 0  

1 0 6 0  

1 0 7 0  

1 9 0 0  

2 0 0 0  

2 0 0 5 

2 0 1 0 

2 0 2 0  

2 0 3 0  

2 0 4 0  

2 0 5 0  

2 0 6 0  

2 9 0 0  

3 0 0 0  

3 0 0 5  

3 0 1 0 

3 0 2 0  

3 0 3 0  

3 0 3 5  

3 0 4 0  

3 0 5 0  

3 0 6 0  

3 0 7 0  

3 0 8 0  

3 0 9 0  

3 1 0 0  

3 9 0 0  

4 0 0 0  

4 0 1 0 

I F  M < 0  O R  M > 7 T H E N  1 0  

O N  M G O S U B  1 0 0 0 , 2 0 0 0 , 1 0 2 0 , 3 0 0 0 , 4 0 0 0 , 5 0 0 0 , 6 0 0 0  

G O T O  1 0  

R E M  

R E M  I N P U T / A D D  I T E M S  

Y = 1  

C L S :  P R I N T @  8 ,  " I N P U T / A D D  I T E M S "  

P R I N T @  3 4 ,  " P R E S S  < E N T E R > W H E N  F I N I S H E D "  

P R I N T : P R I N T " I T E M "  Y ;  

I N P U T  S $ ( Y )  

I F  S $ ( Y )  = " "  T H E N  R E T U R N  

Y = Y + 1  

G O T O  1 0 4 0 

R E M  

R E M R E P L A C E  I T E M S  

N = 0  

C L S :  P R I N T @  9 ,  " R E P L A C E  I T E M S " 

P R I N T @  3 4 , " P R E S S  < E N T E R > W H E N  F I N I S H E D " 

P R I N T : I N P U T  " I T E M  N O . T O  R E P L A C E " ; N 

I F  N = 0  T H E N  R E T U R N  

I N P U T  " R E P L A C E M E N T  I T E M " ; S $ ( N )  

G O T O  2 0 0 0  

R E M  

R E M  D E L E T E  I T E M S  

N = 0  

C L S :  P R I N T @  9 ,  " D E L E T E  I T E M S " 

P R I N T @  3 4 ,  " P R E S S  < E N T E R >  W H E N  F I N I S H E D " 

P R  I N T : I N P U T " I T E M T O  D E  L E T E " ;  N 

I F  N > Y - 1  T H E N  3 0 3 0  

I F  N = 0  T H E N  R E T U R N  

F O R  X = N  T O  Y - 2  

S $  ( X )  = S $  ( X + 1 ) 

N E X T  X 

S $ ( X )  = " "  

Y = Y - 1  

G O T O  3 0 0 0  

R E M  

R E M P R I N T  I T E M S  

F O R  X = 1  T O  Y - 1  S T E P  1 5  
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4 0 2 0  

4 0 3 0 

4 0 4 0  

4 0 5 0  

4 0 6 0  

4 0 7 0  
4 9 0 0  

5 0 0 0  
5 0 1 0  

5 0 2 0  

5 0 3 0  

5 0 4 0  

5 0 5 0  

5 0 6 0  

5 0 7 0  

5 0 8 0  

5 0 9 0  

5 1 0 0 

F O R  Z = X  T O  X + 1 4 

P R I N T  Z ;  S $ ( Z )  

N E X T  Z 

I N P U T  " P R E S S  > E N T E R >  T O  C O N T I N U E " ;  C $  

N E X T  X 

R E T U R N  
R E M 

R E M  S A V E  I T E M S O N  T A P E  

C L S :  P R I N T @ 1 3 5 ,  " S A V E  I T E M S  O N  T A P E " 
P R I N T @ 2 3 4 ,  " P O S I T I O N T A P E "  

P R I N T  @ 2 9 4 , " P R E S S  P L A Y  A N D  R E C O R D " 
P R I N T @ 3 8 8 , " P R E S S  < E N T E R > W H E N  R E A D Y "  

I N P U T  R $  

O P E N  " 0 " , # - 1 , " L I S T "  
F O R  X = 1  T O  Y - 1  

P R I N T # - 1 , S $ ( X )  

N E X T  X 

C L O S E  # - 1 : R E T U R N  

5 9 0 0  R E M  

6 0 0 0  R E M  L O A D I T E M S  F R O M  T A P E  

6 0 1 0 C L S :  P R I N T " L O A D I T E M S  F R O M  T A P E "  

6 0 2 0  P R I N T " P O S I T I O N T A P E "  

6 0 3 0 P R I N T " P R E S S  P L A Y "  

6 0 4 0  P R I N T  " P R E S S  < E N T E R > W H E N  R E A D Y "  

6 0 5 0  I N P U T  R $  

6 0 6 0  O P E N  " I " ,  # - 1 , " L I S T "  

6 0 7 0 F O R  X = 1  T O  Y - 1  

6 0 8 0  I N P U T  # - 1 , S $ ( X )  

6 0 9 0  N E X T  x 
6 1 0 0  C L O S E # - 1 ; R E T U R N  

Speed Reading 
1 0  R E M S P E E D  R E A D I N G  

2 0  C L S :  P R I N T @  3 2 ,  " H O W  M A N Y  W O R D S  P E R  M I N U T E "  

3 0 I N P U T  " D O  Y O U  R E A D " ; W P M  

4 0  F O R  X = 1  T O  2 3 : N E X T  Y 

6 0  R E A D  A $ : P R I N T @  2 5 6 , A $  

7 0  F O R  Y = 1  T O  < 3 6 0 / W P M ) * 4 6 0 : N E X T  Y 

8 0  R E M  Y L O O P  S E T S  L I N E S / M I N U T E  

9 0  N E X T  X :  E N D  

1 0 0  D A T A  " S C A R L E T T  O H A R A  W A S  N O T  B E A U T I F U L "  
1 1 0  D A T A  " B U T  M E N  S E L D O M  R E A L I Z E D  I T  W H E N "  

1 2 0 D A T A  " C A U G H T  B Y  H E R  O W N  C H A R M  A S  T H E "  

1 3 0 D A T A  " T A R L E T O N  T W I N S  H E R E . I N  H E R  F A C E "  

1 4 10 D A T A " W E R E  T O O  S H A R P L Y B L E N D E D "  
1 5 0 D A T A  " T H E  D E L I C A T E  F E A T U R E S  O F  H E R "  

1 6 0 D A T A " M O T H E R , A C O A S T  A R I S T O C R A T  O F "  

1 7 0 D A T A  " F R E N C H  D E S C E N T , A N D  T H E  H E A V Y "  

1 8 0 D A T A  " O N E S  O F  H E R  F L O R I D  I R I S H F A T H E R "  

1 9 0 D A T A  " B U T  I T  W A S  A N  A R R E S T I N G  F A C E , "  

2 0 0  D A T A  " P O I N T E D  O F  C H I N ,  S Q U A R E  O F  J A W "  

2 1 0 D A T A  " H E R  E Y E S  W E R E  P A L E  G R E E N "  

2 2 0 D A T A  " W I T H O U T  A T O U C H  O F  H A Z E L , "  
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2 3 0  D A T A  " S T A R R E D  W I T H B R I S T L Y  B L A C K "  

2 4 0  D A T A  " L A S H E S  A N D  S L I G H T L Y  T I L T E D "  

2 5 0  D A T A  " T H E  E N D S , A B O V E T H E M , H E R  T H I C K " 

2 6 0  D A T A  " B L A C K B R O W S  S L A N T E D  U P W A R D S , " 

2 7 0  D A T A  " C U T T I N G A S T A R T L I N G  O B L I Q U E  L I N E "  

2 8 0  D A T A  " I N  H E R  M A G N O L I A - W H I T E  S K I N  - - T H A T " 

2 9 0  D A T A  " S K I N  S O  P R I Z E D  B Y  S O U T H E R N  W O M E N "  

3 0 0  D A T A  " A N D  S O  C A R E F U L L Y  G U A R D E D  W I T H "  

3 1 0  D A T A  " B O N N E T S , V E I L S ,  A N D  M I T T E N S "  

3 2 0  D A T A  " A G A I N S T  H O T  G E O R G I A  S U N S "  

Memory Test 

This program uses an array to test both you rs and you r  computer ' s  memory . 

5 D I M  A ( 7 )  

1 0  P R I N T  " M E M O R I Z E  T H E S E  N U M B E R S "  

1 5  P R I N T " Y O U  H A V E  1 0  S E C O N D S "  

2 0  F O R  X = 1  T O  7 

3 0  A ( X )  = R N D ( 1 0 0 )  

4 0 P R I N T A ( X )  

5 0  N E X T  X 

6 0  F O R  X = 1  T O  4 6 0 * 1 0 :  N E X T  X 

7 0  C L S 

8 0  F O R  X = 1  T O  7 

9 0  P R I N T " W H A T  W A S  N U M B E R "  X 

1 0 0 I N P U T R 

1 1 0 I F  A ( X ) = R T H E N  P R I N T " C O R R E C T "  E L S E  P R I N T " W R O N G 

I T  W A S " A ( X ) 

1 2 0 N E X T X 

Sorting 
C L S :  C L E A R  1 0 0 0 : D I M  T $ ( 1 0 0 ) , A $ ( 1 0 0 ) , S $ ( 1 0 0 ) , 

M $ ( 1 0 0 ) , z ( 1 0 0 )  

2 P R I N T  " P O S I T I O N T A P E  - - P R E S S  P L A Y  A N D  R E C O R D ?  

4 I N P U T  " P R E S S  < E N T E R > W H E N  R E A D Y " ; R $  

8 R E M  

9 R E M  O U T P U T  T O  T A P E  

1 0  O P E N  " 0 " , /1 - 1 , " B O O K S "  

1 5  C L S :  P R I N T  " I N P U T  Y O U R  B O O K S  - - T Y P E  < X X >  W H E N  

F I N I S H E D "  

2 0  I N P U T  " T I T L E " ;  T $  

2 5  I F  T $ =  " X X "  T H E N  5 0  

2 6  I N P U T  " A U T H O R " ; A $  

2 8  I N P U T  " S U B J  E C T " ; S $  

3 0  P R I N T # - 1 , l S , A $ , S $  

4 0 G O T O  1 5  

5 0 C L O S E  # - 1  

6 0  C L S :  P R I N T  " R E W I N D  T H E  R E C O R D E R  A N D  P R E S S  P L A Y "  

7 0  I N P U T  " P R E S S  < E N T E R > W H E N  R E A D Y " ; R $  

7 4  R E M  

7 6  R E M  I N P U T  F R O M  T A P E  

7 8  B = 1 
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8 0  

8 5  

9 0  

9 5 

1 1  0 

1 2 0 

4 9 0  

5 0 0  

5 1 0 

5 2 0  

5 3 0  

5 4 0  

5 5 0  

5 6 0  

5 7 0  

5 8 0  

5 9 0  

6 0 0  

8 0 0  

9 0 0  

1 0 0 0  

1 0 1 0  

1 0 2 0 

1 0 3 0 

2 0 0 0  

2 0 1 0 

2 0 2 0  

2 0 3 0  

3 0 0 0  

3 0 1 0 

3 0 2 0  

3 0 3 0 

3 9 0 0  

4 0 0 0  

4 0 0 5 

4 0 1 0 

4 0 2 0  

4 0 3 0  

4 0 4 0  

4 0 5 0  

4 0 6 0  

4 0 6 5  

4 0 8 0  

4 0 9 0  

4 1 0 0  

O P E N  " I " ,  # - 1 , " B O O K S "  

I F  E O F  ( - 1 ) T H E N  1 2 0 

I N P U T  # - 1 , T $ ( B ) , A $ ( B ) , S $ ( B )  

B = B + 1 

G O T O  8 5  

C L O S E # - 1  

P R I N T  

I N P U T  " S O R T  B Y  ( 1 ) T I T L E ( 2 )  A U T H O R  O R  ( 3 ) 
S U B J  E C T " ; A 

I F  A > 3  O R  A < 1  T H E N  5 0 0  

O N  A G O S U B  1 0 0 1/J , 2 0 0 0 . 3 0 0 0  

G O S U B  4 0 0 0  

P R I N T  

F O R X = 1 T O B - 1  

P R I N T  " T I T L E : "  T $ ( Z ( X »  

P R I N T  " A U T H O R : " A $ ( Z ( X »  

P R I N T  " S U B J E C T : " S $ ( 2 0 » 

N E X T  X 

P R I N T : G O T O  5 0 0  

R E M  

R E M  B U I L D M $  A R R A Y  

F O R  X = 1  T O  B - 1  

M $ ( X ) = T $ ( X )  

N E X T  X 

R E T U R N  

F O R  X = 1 T O  B - 1  

M $ ( X )  = A $ ( X )  

N E X T  X 

R E T U R N  

F O R  X = 1 T O  B - 1  

M $ ( X )  = S $ ( X )  

N E X T  X 

R E T U R N  

R E M  
R E M S O R T  R O U T I N E  

T = 1 

X = 0 

x = x + 1 

I F  X > B - 1  T H E N  R E T U R N  

I F  M $ ( X )  = " 2 Z "  T H E N  4 0 2 0  

F O R  Y = 1  T O  8 - 1  
I F  M $  ( Y )  < M $  ( X )  T H E N  X = Y  

Z ( T ) = X  

N E X T  Y 

M $ ( X )  = " Z 2 "  

G O T O  4 0 1 0 



WORKSH EETS 

Low-Resolution Text Screen Worksheet (32 x 1 6) 
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Low-Resolution Text Screen Worksheet (64 x 32) 

o 1 1  2 2 2 2 2 3 3 3 3 4 4 4 4 4 5 5  5 5 6 'f 2 4 6 8 0 2  0 2 4 6 8 0 2 4 6 0 2 4 6 8 0 2 6 8 0 O�rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrTTToTTTTTTTToToTToToTToToToT'" 

1 0rrT+++++++++++++++++++++++++++++++��������",,����� 

1 8  rrr+r+r+r+r+T+++++++++++++++++++++++++++++++++�++++"",,��� 
20 rrT+T+r+T+T+T+++++++++++++++++++++++++++++++��++++""",,�� 
22rt++++++++++++++++++++++++++�++++�++++++��""",,����� 

24rr++++++++++++++++++++++++++++++++++�·������HHHrHrHrHrHrHH 
26rrr+r+r+r+r+r+T+++++++++++++++++++++++++++++++++++++++����� 
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High-Resolution Text Screen Worksheet (40 x 24) 

0 1 2 3 4 5 6 7 8 9 1 1 1  1 2  1 1 1 .  H 1 1 1 ?[  2 1  2 2  ( 2 ,  2:  2f ? 2 2 J 3 1  32 3 .1 3 3f 3 1 3 
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High-Resolution Text Screen Worksheet (80 x 24) 
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Low-Resolution Graphics Screen Worksheet (1 28 x 96) 
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Low-Resolution Graphics Screen Worksheet (256 x 1 92) 
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BASIC CHARACTER CODES 

BASIC uses a code to represent each character that can be typed on the keyboard or d isp layed 
on the text screen .  Th is  sect ion  l i sts t h e  codes that BASIC uses .  

BASIC Codes 0- 1 271 
Low- and H igh-Resolution Text Screens 
For  low- and h igh- reso l ut ion text screons,  B A S I C  u s e s  Codes 0- 1 27 to rep resent the com mon 
a lphanumer ic  c h aracters .  These codes adh ere to a standard ,  cal l ed ASCII codes, t h at m ost 
smal l  com p uters u se .  

Y o u  c a n  [lcne rate th ese codes I n  two ways by tYP ing the  keyboard character or  by ente r i ng  
t rl e  C H R$ fu nctio n .  F o r  example ,  y o u  can gene rate tfle  code for  the l ette r A by  typ ing the  
letter A or iJy  typ ing P R I N T  C H R $ ( 6  5 ) _�Kt:f:::R� Both ways cause BAS I C  to d isplay t h e  letter 
A on your  screen .  

T o  type a lowercase character ,  you must fi rst enter BASICs IJpper/lowercase mode by p ress ing 
(@Tn ':lL (press :SHCFJ:j and, w h i l e  ho ld ing down 'JiH IE:fJ. press 8D) . The n ,  tyre the 
keyboard c haracter ,  For exam ple ,  type an A to generate the code for tho If)tte r a .  

BAS I C  d isplays a lowercase character different ly dependmg o n which k ind of toxt  screen you 
are usi n g .  I f  you u se the low-reso lu t ion  scre e n ,  BASIC d isplays t h e  c h a racter i n  u p pe rcase 
with reversed colors .  (For example ,  I A I , )  I f  you use the h i g h - resol ut ion screen ,  BAS I C  d isp l ays 
t rue  lowercase.  (For examp l e ,  a . )  

Character 

:XJ 
(CLEA]D 
:E"NiE"R', 

S pace bar  

# 
$ 
% 
& 

+ 

Table 7 . 1  1 BAS IC Codes 0-1 271 
low and High-Resolution Text Screens 

Dec i mal Code Hexadecimal Code 

03 03 
8 08 
9 09 

1 0  OA 
1 2  OC 
1 3  0 0  
3 2  2 0  
33 2 1  
34 22 
35 23 
36 24 
3 7  2 5  
3 8  26 
39 27 
40 28 
4 1  29 
42 2A 
43 2 B 
44 2C 
45 20 
46 2E 
47 2F 
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Basic Character Codes 

Character Decimal Code Hexadecimal Code 

0 48 30 

1 49 3 1  

2 50 32 

3 5 1  33 

4 52 34 

5 53 35 

6 54 36 

7 55 3 7  

8 56 38 

9 57 39 

58 3A 

59 3 8  

< 60 3C 

6 1  3 D  

> 62 3E 
? 63 3F 

@ 64 40 

A 65 4 1  

8 66 42 

C 67 43 

0 68 44 

E 69 45 

F 70 46 

G 7 1  4 7  

H 72 48 

I 73 49 

J 74 4A 

K 75 48 

L 76 4C 

M 77 40 

N 78 4E 

0 79 4F 

P 80 50 

Q 8 1  5 1  

R 82 52 

S 83 53 

T 84 54 

U 85 55 

V 86 56 

W 87 5 7  

X 88 58 

Y 89 59 

Z 90 5A 
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Basic Character Codes 

Character Decimal  Code Hexadeci m al Code 

[ (I SH I F T  ICIJ) 9 1 5 8  

\ (I SH I FTII CL EAR l ) 92 5C 

1 (i SH I F T  '8) 93 5 0  

t 94 5 E  

+- (I SH I FT l(n) 95 5F 
A 96 60 

a 97 61  

b 98 62 

c 99 63 

d 1 00 64 

e 1 01 6 5  

f 1 02 66 

g 1 03 6 7  

h 1 04 68 

1 05 69 

j 1 06 6A 

k 1 07 68 

1 08 6C 

m 1 09 60 

n 1 1 0 6 E  

0 1 1 1  6 F  
P 1 1 2 70 

q 1 1 3  7 1 

1 1 4 72 

s 1 1 5 73 

1 1 6 74 

u 1 1 7  75 

v 1 1 8  76 

w 1 1 9 7 7 

x 1 20 78 

Y 1 2 1  79 

z 1 22 7A 

1 23 78 

1 24 7C 

1 25 7 0  
rv 1 26 7 E  

1 27 7 F  
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BASIC Codes 1 28-2551 
Low-Resolution Text Screen 
For its low-resolution text screen ,  BASIC uses Codes 128-255 to represent Its own ,  unique 
g raphic characters, To generate a graphics character,  use the CHR$(code) funct ion , You can 

com pute code with th is  form u la 

code ;: 1 28 + 1 6 '  (c- 1 ) + pattern 
pattern is the n umber of the graphics pattern ( l isted in the table below) you want to display. 

c is the color you want to use, 

For exam ple, ass u m e  that you want to display a large blue box. As shown in the table be low , 

the patte rn for a large box IS 1 5 , And,  assuming you r  computer 's palette is set to the standard 

colors, you can spec i fy the color b l ue on a low- resol uti on text screen as C o lor 3 ,  To disp lay 
a large blue box ,  type: 

P R I N T C H R $ ( 1 2 8 + 1 6 * ( 3 - 1  ) + 1 5 )  

Character 

� 

� 

� 

� 
r_l 

� 

� 

Table 7 . 2  BASIC Codes 1 28-255/ 
Low-Resolution Text Screen 

Pattern 

o 

2 

3 

4 

5 

6 

7 

Character 

� 

�l 

� 

Pattern 

8 

9 

1 0  

1 1  

1 2  

1 3  

1 4  

1 5  



Basic Character Codes 

Codes 1 28-1 591 
H igh-Resolution Text Screen 
F o r  its h igh- resol ution text screen , BAS I C  uses Codes 1 28- 1 59 t o  represent its own ,  un ique 
foreign and special characters. To generate a foreign or special character, use the CHR$(code) 
functi o n .  For example,  you can type P R I N  T C H R $ ( 1 3  (/) ( ENTER ) to d isp lay an " e " with an 
accent on the h i gh-resol ut ion text screen . 

Table 7.3 BASIC Codes 1 28-1 59/ 
High-Resolution Text Screen 

Character Code Character Code 

C 1 28 6 1 44 

IJ 1 29 I 1 45 

� 1 30 [ 1 46 

� 1 3 1 0 1 47 
a 1 32 6 1 48 

a 1 33 0 1 49 

a 1 34 
" 
U 1 50 

0 1 35 U 1 5 1 

� 1 36 0 1 52 

e 1 37 � 1 53 

e 1 38 0 1 54 

1 1 39 :§ 1 55 
h .£ 1 1 40 1 56 

,S 1 4 1 ± 1 57 

A 1 42 � 1 58 
,\ 

1 43 f 1 59 H , 
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COLOR CODES 

The color com puter has 64 colors .  U se th is table to record names for each of the colors as 
they appear on your  display. Type in and run Sample program #23 . E ight colors wi l l  appear 
on the d isplay at a time. Fi rst 0-7 ,  then 8-1 5 on through 56-63 . As each screen ful l of colors 
appears, write the name of each color on the chart below. 

00 1 6  32 48 

0 1 1 7  33 49 

02 -- - 1 8  34 50 

03 1 9  3 5  51  

0 4  20 36 52 

05 2 1  37 53 

06 22 38 54 

07 23 39 55 

08 ?4 40 56 

09 ?5 4 1 57 

1 0  26 42 58 

1 1  27 43 59 

1 2 28 44 60 

1 3  29 45 6 1  

1 4  30 46 62 

1 5  3 1  4 7  63 
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PALETTE SLOTS 

The color com puter h as a palette contain i n g  1 6  slots. This palette can hold 1 6  colors at a 
t ime, and you can choose among 64 codes, l i sted i n  the previous section ,  to store i n  the palette. 

When you enter a PALETTE C M P  or PALETTE RGB command or when you f i rst start BAS I C  
(i n  which case, B A S I C  a utomatical ly enters a PALETTE C M P  command) , BASI C  creates a 
standard palette. It does th is by stori ng  1 6  standard codes i n  the palette . 

BAS I C ' s  standard palette is l i sted in the table below. By us ing the standard palette, you can 
run programs w ritten i n  earl ier versions of BAS I C .  

Y o u  c a n  change t h e  standard palette b y  using t h e  PALETTE command.  F o r  example PALETIE 
2, 30 stores Code 30 in Slot 2. 

Table 7 . 5  BASIC's Standard Palette 

(PALETTE CMP or PALETTE RGB) 

Slot Color CMP Code RG B Code 

0 G reen 1 8 1 8  

Yel l ow 36 54 

2 Blue 1 1  9 

3 Red 7 36 
4 Buff 63 63 

5 Cyan 3 1  2 7  
6 M ag enta 9 4 5  

7 Orange 38 38 

8 Black 0 0 

9 G reen 1 8  1 8  

1 0  Black 0 0 

1 1  Buff 63 63 

1 2  Black 0 0 

1 3  G reen 1 8  1 8  

1 4  Black 0 0 

1 5  Orange 38 38 
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BASIC CO LO RS 

Each screen uses d ifferent palette slots to produce: 

• The foreground and background colors. 

• The colors you speCify, such as the " 3 "  In C LS3. 

For example, the low-resol ution text screen u ses Slot 2 to produce Color 3. The h igh-resolution 
text screen uses Slot 2, 3, or  1 1  to produce Color 3. 

Th iS  section shows the palette slots that each screen u ses to produce the foreground and 
background colors and the colors you speCify. 

Low-Resolution Text Screen 
Foreground and Background Colors: The slots that produce the foreground and background 
colors depend on which character the screen i s  d isp laying and what that character 's code 
is. (See "Character Codes" to find out each character ' s  code . ) 

For example,  if the screen is displaying a common alphanumeric character (Code 0- 1 27) ,  
Slot 1 2  produces the foreground color and Slot 1 3  produces the backg round color .  I f  the 
screen is  d isplayi ng G raphics Character 1 29 ,  Slot 0 prod uces the foreg round co lor  and Slot 
8 prod uces the backg round color .  

The Colors Yo u  S pecify The slot that produces you r  co lor  specification is  one less than the 
specificat ion . For example,  S lot 2 produces Color 3 .  

Table 7 . 6  BASIC's Use of  the Palette 
Low-Resolution Text Screen 

Color 0 Slot 8 

Color 1 Slot 0 
Color 2 Slot 1 
Color 3 Slot 2 
Color 4 Slot 3 

Color  5 Slot 4 
Color 6 Slot 5 
Color 7 Slot 6 
Color 8 Slot 7 

FOREGROU N D  
Codes 0- 1 27 Slot 1 2  
Codes 1 28-1 43 S lot 0 
Codes 1 44 1 59 Slot 1 

Codes 1 60- 1 75 Slot 2 
Codes 1 76- 1 91 Slot 3 
Codes 1 92-207 Slot 4 
Codes 208 223 Slot 5 
Codes 224 239 Slot 6 
Codes 240 255 S lot 7 

BACKGROUND .  
Codes 0- 1 27 Slot 1 3  
Codes 1 28-255 Slot 8 
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High-Resolution Text Screen 

Foreground and Background Colors: Slot 8 produces the foreground color and Slot 0 produces 
the background color, Botl1 slots are defau l t  slots; you can change them with the AHR or 
C LS com mands 

The C olors You S pecify: The slot that produces the color  you specify depends on whether 
you specify the color with C LS,  ATTR as the foreg round ,  or  ATTR as the background,  

For exam ple,  the s lot  that produces Color  3 cou ld  be: 
• Slot 2, when specif ied with ClS,  

• Slot 1 1 ,  when specified with A TTR as the foregrou n d ,  

• Slot 3 ,  when specif ied with A TTR as the background.  

Color 0 

Color 1 
Color 2 
Color 3 

Color 4 
Color 5 

Color 6 
Color  7 
Color 8 

FOREGROUN D :  
BACKGROU N D  

Table 7.7 BASIC's Use of the Palette 

High-Resolution Text Screen 

AHR 
ClS FOREGROUND 

Slot 8 

Slot 0 S lot 9 

Slot 1 Slot 1 0  

Slot 2 Slot 1 1  
Slot 3 Slot 1 2  
Slot 4 S lot 1 3  
Slot 5 Slot 1 4  

Slot 6 Slot 1 5  
Slot 7 

Slot 8 

Slot 0 

AnR 
BACKGROU ND 

Slot 0 
Slot 1 
Slot 2 
Slot 3 
Slot 4 

Slot 5 
Slot 6 

Slot 7 



BASIC Colors 

Low-Resolution Graphics Screen 

Foreground a n d  Background Colors: T h e  s lots that produce the foreground a n d  backgrou nd 
colors depend on which PMODE and colo r  set you a re usi n g .  For exam ple,  if you are us ing 
a 2-color P M O D E  with Color  Set 0,  Slot 9 produces the foreground colo r  and Slot 8 produces 
the background color .  

R egardless of wh ich  P MODE and co lor  set  you are usi ng ,  al l  the s l ots that produce the  
foregroun d  and background colors are default slots; you can change them w i th  the COLOR 
com m and . 

The Colors You Specify: The slot that produces the color you specify depends on which PMODE 
and color  set you are u si n g .  For exam p l e ,  the s lot that produces Color 3 cou ld  be:  

• Slot 9, in a 2-color  P M O D E  with Color Set 0 

• Slot 1 1 ,  i n  a 2-color P M O D E  with Color Set 1 

• Slot 6 .  i n  a 4-color PMODE with Color Set 0 

• S l ot 2 ,  in a 4-color P M O D E  with Color Set 1 

Color 1 
Color 2 

Color 3 
Color 4 

Color 5 

Color 6 
Color 7 

Color 8 

FOREG ROU N D  

BACKGROU N D  

Table 7.8 Color Specifications 

Low-Resolution Graphics Screen 

2-CLR PMODE 
CLR SET 0 CLR SET 1 

Slot 9 Slot 1 1  

S lot 8 Slot 1 0  

Slot 9 Slot 1 1  

Slot 8 Slot 1 0  

Slot 9 Slot 1 1  

Slot 8 Slot 1 0  

Slot 9 Slot 1 1  
Slot 8 Slot 1 0  

S lot 9 Slot 1 1 

Slot 8 Slot 1 0  

4-CLR PMODE 

CLR SET 0 CLR SET 1 

Slot 0 Slot 4 

S lot 1 Slot 5 

Slot 2 Slot 6 

Slot 3 Slot 7 
Slot 0 Slot 4 

Slot 1 Slot 5 

Slot 2 S lot 6 

Slot 3 S l ot 7 

Slot 3 Slot 7 
Slot 0 Slot 4 
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H igh-Resol ution Graphics Screen 

Foreground and Background Colors: Slot 1 produces the foreground color and Slot 0 produces 
the backg round color .  Both slots are defaults; you can ch ange them with the HCOLOR 
command .  

T h e  Colors You Spec ify: The slot that prod uces t he  co lor you specify depends on which 
HSCREEN setting you are usi ng .  For exam ple,  the slot that prod uces Color 3 cou ld be: 
• Slot 1 ,  in a 2-color HSC R E E N .  

• S lot 3, in a 4-color  or 1 6-color HSCREE N .  

Table 7 . 9  BASIC Use of the Palette 

High-Resolution Graphics Screen 

Color 1 

Color 2 

Color 3 

Color 4 

Color 5 

Color 6 

Color 7 

Color 8 

Color 9 
Color 1 0  

Color 1 1  

Color 1 2  

Color 1 3  
Color 1 4  
Color 1 5  

FOREGROU N D: 

BACKGROU N D :  

Slot 1 

Slot 0 

2-CLA 
HSCAEEN 

Slot 1 

Slot 0 

Slot 1 

Slot 0 

4-CLA 
HSCAEEN 

Slot 1 

Slot 2 

Slot 3 

Slot 0 

1 6-CLA 
HSCAEEN 

Slot 2 

Slot 3 

Slot 4 

Slot 5 

Slot 6 

Slot 7 

Slot 8 
Slot 9 
Slot 1 0  

Slot 1 1  
Slot 1 2  

Slot 1 3  

Slot 1 4  

Slot 1 5  



BAS I C  M US ICA L  TO N ES 

N u m ber Note 

C 

2 C#/D -

3 0 
4 E - /D# 

5 ElF -

6 F/E# 

7 F#/G -

8 G 

9 G#/A -

1 0  A 

1 1  A#/B -

1 2  B 
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MATH EMATICAL FO RM U LAS 
WO RTH TWO I N  T H E  BOOK . .  • 

Quantity 
Total Degrees of a Tnangle 

Solve for Area 
Given Side a, Angles 8 
and C 

GIVen Sides a, b and c 

Law of Smes 

Law of Consines 

Law of Tangents 

Standard Formu las 
1800  = A + 8 + C 

A = 180 - (8 + C) 

Area = 
a2 Sin B ' sin C 

2 Sin A 

s = 0(a + b + e) 
Area = { s(s - a)(s - b)(s - c) 

a Sin A sm A - - -
b = sin 8 or a = sm B ' b 

a2 = b2 + cL 2bc ' cos A or 

a = { b2 + 
cL 2bc ' cos A 

a - c  tan 0(A - C) --
a + c = tan 0(A + C) or 

a - c  

BASIC Statement 
TTL = AA + A8 + AC 

AA = 180 - (A8 + AC) [then convert AA . A8 and 
AC to radians] 

AREA = SA t 2 'SIN(A8) 'SIN(AC)I(2 'SIN(AA)) 

S = (SA + S8 + SC)/2 

AREA = SQR(S '(S - SAnS - S8) '(S - SC)) 

SA = (SIN(AA)/SIN(A8)) 'S8 

SA = SQR(S8 1 2  - SC t - 2 'SB 'SC 'COS(AA)) 

REM Y = TAN((AA - AC)/2) 

Y = (SA - SC)I(SA + SC) ' TAN((AA + AC)l2) 

tan 0(A - C) = --
a + c 

, tan 0(A :t C) 

Given Three Sides, s = 0(a + + c 
Solve for an Angle 

r = t (s - a)(s - b)(s - c) 
r 

A = 2 arctan ( - )  
s - a 

Quadratic ax2 + bx + c = 0 
Equations 

- b :t  { bL 4ac 
x = 

2a 

Algebraic (a�' = a" 

1 -
a' '" a' 
log xY = y , log x 

log xy = log x + log y 

x 
log y = log x - log y 

AS 

SA 

AA'..II&... ___ "InII"' __ ---J AC 

S = (SA + S8 + SC)/2 

R = SQR((S - SA) '(S - 58) '(S - SC)IS) 

AA = 2 'A TN(RI(S - SA)) 

REM A 'X I 2 + B 'Y + C = 0 
Z = B t 2 - 4 'A 'c 

XI = ( - 8 + SQR(Z))I(2 'A) 'IF Z> = 0 
X 2 = ( - 8 - SQR(Z))/(2 'A) 'IF Z> = 0 
Z = (A I X) I Y or Z = A  I (X'Y) 

Z = A I  ( - X) or Z = II(A t X) 

Z = L OG(X t Y) or Z " Y'L OG(X) 

Z = LOG(X' Y) or Z = LOG(X) + L OG(Y) 

Z = LOG(XIY) or Z = LOG(X) - L OG(Y) 

Side a = SA (side opposile Angle A) 
Side b = S8 (side adjacent to Angle Z) 
Side c = SC (hypotenuse) 
Angle A = AA 
Angle 8 = A8 
Angle C = AC 
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DERIVED FUNCTIONS 

Function 

SECANT 

COSECANT 

COTANGENT 

I NVERSE S INE 

I NVERSE COSINE 

I NVERSE COSECANT 

I NVERSE COTANGENT 

HYPERBOLIC S INE 
-

HYPERBOLIC COS INE  

HYPERBOLIC TANGENT 

HYPERBOLIC SECANT 

HYPERBOLIC COSECANT 

HYPERBOLIC COTANGENT 

I NVERSE HYPERBOLIC SINE 

I NVERSE HYPERBOLIC COS INE 

I NVERSE HYPERBOLIC 

TANGENT 

I NVERSE HYPERBOLIC SECANT 

I NVERSE HYPERBOLIC 

COSECANT 

I NVERSE HYPERBOLIC 

COTANGENT 

Function Expressed in Terms of 

Extended Color BASIC Functions . 

x Is in radians. 

SEC(X) = 1 /COX(X) 

CSC(X) = 1 /S IN(X) 

COT(X) = 1/TAN(X) 

ARCSIN(X) = ATN(X/SQR( - X *X + 1)) 

ARCCOS(X) = - ATN(X/SQR( - X *X + 1 )) + 1 5708 

ARCCSC(X) = ATN(1 /S0R(X * X - 1)) + (SGN(X) - 1) * 1 . 5708 

ARCCOT(X) = ATN(X) � 1 .5708 

S I NH(x) - (EXP(X) - EXP( - X))/2 

COSH(X) = (EXP(X) + EXP( - X))/2 

TANH(X) = EXP( - X)/(EXP(X) + EXP( - X)) '2  + 1 
SECH(X) = 2/(EXP(X) + EXP( - X)) 

CSCH(X) = 2/(EXP(X) - EXP( - X)) 

COTH(X) = EXP( - X)/(EXP(X) - EXP( - X)) *2  + 1 
ARCSI NH(X) = LOG(X + SQR(X *X + 1)) 

ARCCOSH(X) = LOG(X + SQR(X *X - 1 )) 

ARCTANH(X) = LOG((1 + X)/(1 - X))/2 

ARCSECH(X) = LOG((SQR( - X * X + 1 ) + 1 )/X) 

ARCCSCH(X) = LOG((SGN(X) 'SQR(X * X + 1 ) + 1)/x) 

ARCCOTH(X) = LOG((X + 1 )/X + 1 ))/2 
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VALI D I N P U T  RAN G ES 

I nverse si ne - 1  < X < 

I nverse cosi ne - 1  < X < 1 

I nverse secant X < - 1  or X > 1 

I nverse cosecant X < - 1 or X > 1 

I nverse hyperbol ic cosi ne X > 1 

I nverse hyperbo l ic  tangent X 
* 

X < 

I nverse hyperbol ic secant 0 < X < 

I nverse hyperbol ic cosecant X < >  0 

I nverse hyperbol ic cotangent X* X > 

Certai n special val ues are mathematical l y  undefi ned , but ou r funct ions may provide I nval id 
val ues: 

TA N and SEC of 90 and 270 degrees 
COT and SCS of 0 and 1 80 deg rees 

For examp le ,  TAN ( 1  . 5 708) returns  a val ue but TAN (90 * 0 1 745329) returns a D IV IS ION BY 
Z E R O  error. 90 * 0 1 745329 = 1 . 5708 

Other  values that are not avai lab le from these functions are:  

ARCS I N ( - 1 ) = - P 1 /2 
ARCSI N ( 1 ) = P I /2 
ARCOS( - 1 ) = P I  

ARCCOS( 1 ) = 0 
ARCSEC( - 1 ) = - P I  
ARCSEC( 1 ) = 0 

ARCCSC( - 1 )  = - PI/2 
ARCCSC( 1 ) = PI/2 

P lease note that the above i nformation may not be exhaust ive.  
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M EM O RY MAP 

Decimal Address Contents Hex Address 

0-3932 1 5  U nused by BASIC 0-5FFFF 

39321 6-425983 H i res g raphics 60000-67FFF 
screen memory 

425984-434 1 75 H i res GET/PUT 68000-69FFF 

buffer memory 

4341 76-442367 Secondary stack area 6AOOO-6BFFF 

442368-450559 H i res text screen 6COOO-6DFFF 

Screen memory 

450560-458751  U nused by BAS IC 6EOOO-6FFFF 

458752-459775 System use 70000-703FF 
459776-460287 Standard text 70400-705FF 

screen memory 

Standard graphics screen memory 

460288-46 1 823 Page 1 70600- 70BFF 
46 1 824-463359 Page 2 70COO-7 1 1 FF 
463360-463359 Page 3 7 1 200 7 1 7FF 

464896-46643 1 Page 4 7 1 800-7 1 D FF 

466432-467967 Page 5 7 1  EOO-723 FF 

467968-469503 Page 6 72400-729FF 

469504-471 039 Page 7 72AOO-72FFF 
47 1 040-472575 Page 8 73000-735FF 
472576-49 1 5 1 9 Program and variable 73600-77FFF 

storage 
491 520-4997 1 1  Extended Colo r  BAS IC 78000-79FFF 
49971 2-507903 Color BAS IC 7 AOOO-7BFFF 
507904-51 6095 Cartr idge ROM 7COOO-7DFFF 
5 1 6096-523775 Super Extended BAS IC 7 EOOO-7FDFF 

523776-52403 1 Secondary vectors 7 FEOO-7FFFF 
524032-524287 I nput/output 7FFOO-7FFFF 
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COLOR COMPUTER 
LIN E  PRI NTER VARIABLES 

Hexadecimal 

Address 

L PTBTD Baud 

MSB 0095 

LSB 0096 

LPTLN D Line Delay 

M S B  0097 

LSB 0098 

Decimal 

Address 

1 49 

1 50 

1 51 

1 52 

L PTCFW Comma Field Width 

0099 

LPTWI D L ine P ri nter Width 

009B 

LPTPOS 

009C 

1 53 

1 55 

1 56 

In itial 

Hex 

00 

57 

00 

01 

1 0  

84 

00 

You r  com puter 's  software uses the fo l lowi ng i n it ial condit ions:  

• The baud rate is 600 

• The printer width is 1 32 col umns 

• The printer generates a busy output when not ready 

Value 

Dec 

o 

87 

o 

1 6  

1 32 

00 

• The pri nter automatica l ly  executes a carriage return  at 1 32 columns .  

The RS-232 I nterface uses a fou r-p in  D IN connector .  A diagram of the P in  out  is  shown in  
your I ntroduction manual . 

Pin 4 is the computer output to the pr inter .  P i n  3 is ground.  P i n  1 is not used for a printer. 
P in  2 should be connected to the busy output (or status l i ne) of the pri nter. I f  your p ri nter 
does not provide a status i nd ication ,  then this l ine must be con nected to a positive voltage 
of greater than 3 volts. Th is tel ls  the com puter that the printer is ready at all t imes.  In addition ,  
the l i ne  de lay variable should be set to the proper val ue .  
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Color Computer Line Printer Variables 
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The fol lowing l i st of alternate values for the l i ne  printer variables IS provided as an aid i n  
i nterfacing nonstandard pr i nters. 

Baud Rate Decimal Value (msb, lsb) Hexadecimal Value 

1 20 baud 458 (1 , 202) 0 1 CA 

300 baud 1 80 (0 , 1 80) OOBE 

600 baud 87 (0 ,87) 0057 

1 200 baud 4 1  (0 , 4 1 ) 0029 

2400 baud 1 8  (0 , 1 8) 00 1 2  

Line Delay Decimal Value ( " , ") Hexadecimal Value 

(seconds) 

. 288 64 (0 , 64) 4000 

. 576 1 28 (0 , 1 28) 8000 

1 . 1 5 65535 (255,255) FFFF 

Line Width Decimal Value Hexadecimal Value 

(characters/l ine) 

1 6  1 6  1 0  

32 32 20 

64 64 40 

255 255 FF 

The last comma f ie ld variable should be set to the width value - the comma f ie ld width . (The 
comma f ield width normal ly stays at 1 6 . )  

I n  Color BASI C ,  the output format to the pri nter i s  1 start bit ,  7 data b i ts (LSB fi rst) , and 2 
stop bits with no parity. 



ROM ROUTI N ES 

The Color BASIC ROM contains many subrouti nes that can be cal led by a machine- language 
program . Each subrout ine wi l l  be descri bed i n  the followi ng format: 

NAME - Entry address 
Operation Performed 

Entry Condition 
Exit Condition 

Note: The subrouti ne NAME i s  only for reference. It is not recognized by the Color Computer. 
The entry address is given in hexadecimal form ; you must use an indirect jump to this address. 
Entry and Exit Conditions are g iven for mach ine-language prog rams. 

BlKIN = [A006] 
Reads a Block from Cassette 

Entry Conditions 
Cassette must be on and i n  bit sync (see CSROON).  CBUFAO contai ns the buffer address .  

Exit Conditions 
BLKTYP ,  which is located at 7C, contains the block type: 

o = File Header 
1 = Data 
FF = End of F i le 

BLKLE N ,  located at 7 0 ,  contai ns the number of data bytes i n  the b lock (0-255) . 
Z '  1 ,A = CSRERR = 0 (if no errors) . 
Z = O ,A = CSRERR = 1 (if a checksum error occurs) . 
Z = O,A = CSREER = 2 ( if a memory error occu rs) . 

Note: CSRERR = 8 1  
U n less a memory error occurs ,  X = C B U FAD + BLKE N .  I f  a memory error occurs ,  X poi nts 
to beyond the bad address . I nterrupts are masked. U and Y are preserved , al l  other modified . 

*Z /s a flag in the Condition Code (CC) register. 

BlKOUT = [A008] 
Writes a Block to Cassette 

Entry Conditions 
The tape should be up  to speed and a leader of hex 55s should have been written if th is 
is  the fi rst b lock to be written after a motor-on .  
C B U FAO,  located a t  7 E ,  contains the  buffer address. 
B L KTYP,  located at 7C , contains teh block type. 
B L K L E N ,  located at 70, contains the number of data bytes . 

Exit Conditions 
I nterrupts are masked . X = CBUFAD + B L K L E N  All reg isters are modified . 

WRITLDR = [AOOC] 
Turns the Cassette On and Writes a Leader 

Entry Conditions 
None 

Exit Conditions 
None 
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ROM Routines 
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CHROUT = [A002] 
Outputs a Character to Device 

C H ROUT outputs a character to the d evice specified by th e  contents of 6F (DEVN U M) .  
DEVN U M  '" -2 (pri nter) 
DEVN U M  '" 0 (screen) 

Entry Conditions 
On entry , the character to be output i s  i n  A.  

Exit Conditions 
Al l  registers except CC are preserved . 

CSRDON = [A004] 
Starts Cassette 

CSRDON starts the cassette and gets i nto bit sync for read i n g .  

Entry Conditions 
N one 

Exit Conditions 
F IRQ and I RO are masked . U and Y are preserved . Al l  othe rs are modified.  



JOYIN = [AOOA] 
Samples J oyst ick Pots 

ROM Routines 

JOYI N samples all four Joystick pots and stores their  values i n POTVAL t h rough POTVAL + 3 .  

Left Joystick 
U p/Down 1 5A 
R ighULeft 1 5 B 

Right Joystick 
U p/Oown 1 5C 
R i ght/Left 1 50 

For U p/Oown , the min imum valu e  = U P .  
For R ighULeft , t h e  min imum value = L E FT.  

Entry Conditions 
None 

Exit Conditions 
Y is  preserved . All others are modif ied. 

POLCA T = [AOOO] 
Pol ls Keyboard for a Character 

Entry Conditions 
None 

Exit Conditions 
Z = 1 ,  A = 0 (if no key seen) . 
Z = 0, A = key code, ( if key is seen) . 
B and X are preserved.  A l l  others are modified . 
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ERROR M ESSAG ES 

Abbreviation 1 Explanation 

AO Attempt to Open a fi le that is already open .  I f  you press RESET during cassette 1/0, you ' l l  
get th is  message .  Turn the com puter off and t ry  agai n .  

B S  Bad Subscr ipt .  The subscri pts i n  an array are out o f  range. For example,  i f  you have 
A( 1 2) in your  prog ram without a preceding DI M l i ne that dimensions array A for 1 2  or more 
elements, you ' l l  get this error. Use DIM to d imension the array. 

CN Can't  Conti nue .  I f  you use the CONT command and you ' re at the E N D  of prog ram 
or i n  other non-conti nue situat ions, you ' l l  get this error. 

00 Attempt to Redimension an Array. You can dimension an array only once. For exam ple ,  
you can ' t  have DI M A(1 2) and DIM A(50) i n  the same program . 

ON Device N u m ber E rror. You may use only th ree device numbers with OPE N ,  CLOSE , 
PR I NT,  or I N PUT - 0, - 1 , or -2 .  If you use another num ber, you ' l l  get th is error. 

OS Di rect Statement. The data fi le conta ins a di rect statement. This error can be caused 
by attempti ng to CLOAD a data fi le .  

10 Divis ion by Zero. I t ' s  impossible to div ide by zero , even for com puters. 

FC I l l egal Fu nction Cal l .  This error occurs when you use a parameter (num ber or variable) 
with a BASIC word that is out of range.  For example, PLAY" ; "  causes th is error. 

FO Bad Fi le Data. This error occurs when you PR I NT data to a fi le or I N PUT data from 
the fi le ,  usi ng the wrong type of variable for the corresponding data. For exam ple,  I N PUT 
#- 1 ,A ,  when the data i n  the f i le  i s  a stri ng ,  causes th is  error. 

FM Bad Fi le M ode. Th is  error occurs when you try to I N PUT data from a fi le  OPEN for 
OUTPUT(O) , or PR I N T  data i nto a fi le OPEN for I N PUT( I ) .  

1 0  I l l egal Di rect Statement .  For example ,  you can use I N PUT only as a l i ne i n  program , 
not as a command l i ne. 

H P  H igh-resolut ion Pr int E rror. Attempt to execute a h igh- resolut ion text function on a low 
resolution text screen or to execute a low resolution text function on a h igh-resolution text screen .  

H R  High-resolution Graphics E rror. Attempt to  execute a h igh-resol ution g raphic 's  statement 
without havi ng fi rst sett ing up  a h igh - resol ut ion screen with the HSCREEN statement. 

IE  I nput Past End of Fi le. Use EOF to check to see when you ' ve reached the end of the 
fi le . 1 .  When you have, CLOSE the fi le .  

10 I n put/Output E rror. Th is er ror  is often caused by try i ng  to i nput a program or data fi le 
from a bad tape. 

LS String Too Long .  A stri ng may conta in on ly  255 characters. 

N F  N EXT Without FOR. N EXT is being used without a FOR statement. This error also 
occurs when you have the N EXT l i nes reversed i n  a nested loop. 

NO Fi le N ot Open.  You can ' t  i nput or output data to a fi l e  unti l you have OPENed i t .  
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00 Out of Data. A READ was executed with i nsufficient DATA for it to READ.  A DATA 
statement may have been left out of the program . 

OM Out of M emory. All avai lable memory has been used or reserved.  

OS Out of Str ing Space. There is not enough space i n  memory to do your  stri ng operations.  
You may be able to CLEAR more space . 

OV Overflow . The number is too la rge for the computer to handle .  (ABS(x» I E38) 

RG RETU RN Without G OS U B .  A RETU R N  l ine was encou ntered without a prior GOSUB .  

SN Syntax E rror. This could result from a misspelled command, i ncorrect punctuation , open 
parentheses, or an i l legal character . Retype the program l ine or command. 

ST Stri ng Formula Too Complex .  A stri ng operation was too complex to handle .  Break it i nto 
shorter steps. 

TM Type M ismatch . This occurs when you try to assign numeric data to a stri ng variable 1  
(A$ = 3) or str ing data to a numeric variable (A = " DATA") .  

UL U ndefi ned L ine .  The program contains a GOTO, GOSUB,  or other branch ing l i ne that 
asks the computer to go to a nonex isting l i ne number .  



ERROR CODES 

Number Code Comment 

0 N F  N ext Without For 

S N  S yntax E rror 

2 RG RETU RN Without GOS U B  

3 O D  O u t  of Data 

4 FC I l legal Fu nction Cal l  

5 OV Overflow 

6 O M  O u t  of M emory 

7 U L  U ndefi ned Line 

8 BS Bad S ubscript 

9 D D  Attem pt t o  Redimension Array 

1 0  10 DIvIsion by Zero 

1 1  I D  1 I I(;gai D i rect Statement 
1 2  TM Type Mismatch 

1 3  OS Out of Stri ng Space 

1 4  LS Stri ng Too Long 

1 5  ST String Form u la  Too Com plex 

1 6  C N  Can not Conti n ue 

1 7  FD Bad Fi le Data 

1 8  AO A l ready Open 

1 9  DN Device N u m be r  Error 

20 10 I n put/Output Error 

2 1  FM Bad Fi le M ode 

22 N O  F i l e  N ot Open 

23 I E  I n put Past End of Fi le 

24 DS D i rect Statement 

38 HR H i res G raphics Error 
39 H P  H i res P ri nt E rror 
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BASIC COMMAN DS , 
FU NCTIONS, AND OPERATORS 

T h i s  section gives a summary o f  each BASI C  command , funct i o n ,  a n d  operator .  P lease note 
that the colors you spec ify with a command or funct ion have different meanings for each screen 
mode. (See " BASI C  Colors. ")  

Commands 
BASIC commands tel l you r computer t o  d o  some action , such a s  drawing a circle o n  the screen.  

ATTR c1 ,c2,B,U 
Sets d isplay att r i butes of  a h i gh-resol ut ion text screen . 

c 1  Foreg rou nd color 
c2 Background color 
B Ch aracter bl i n k  on 
U U nderl ine on 

A T T R 3 , 2 , U  

AUDIO switch 
Connects or  d iscon nects cassette output to the display speaker. 

ON SWitches ON soun d  from cassette player to d isp lay speake r . 

OFF Switches OFF sou n d  from cassette playe r to d i sp l ay s peaker . 

A U D I O  O F F  

CIRCLE (x,y),r,c,h,s,e 
D raws a CIrcle on the cu rrent l ow- reso l ut io n  g raph ics sc reen . 

x,Y Center point 

c 
h 

s 
e 

C I R C L E 

CLEAR n,h 

Rad i us 
Color 

He igh t/width rat io 
Start ing point 
E ndi ng po i nt 

( 6 5 , 4 3 ) , 2 0 , 1 " . 5 , . 8  

E rases variables,  reserves str i ng workspace,  and reserves h i g h  memory for mach i ne 
l anguage programs. 

n Str ing workspace s ize 
h Highest BASI C  memory add ress 

C L E A R  2 0 0 , 2 0 0 0 0  

CLOAD "filename " 
Loads prog ram filename from cassette . If filename is not s pecifi ed,  BASI C  loads the fi rst 

program fi l e  fou nd .  
filename N a m e  of desi red p rog ram . N a m e  c a n  h ave a s  m a n y  as 8 characte rs. 

C L O A D  " P U P P I E S "  
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CLOADM "filename ",o  
Loads mach ine- l anguage program filename from cassette . I f  filename is n o t  specif ied , 
BASIC l oads the fi rst machi ne-lang u age program fou n d .  

filename Name of desi red machi ne- language program . N ame can h ave as many 
as 8 characters . 

o M emory add ress offset If s peCif ied , BASIC loads the mach i n e- langu age 
prog ram 0 bytes h igher  In memo ry than norm a l .  

C L O A D M  " G R A P H  I C S " ,  2 7 3 0  

CLOSE# d 
Closes access to specified device ur f i lo If d IS not specified , BASI C  c loses al l  open devices 
and f i les. 

d N u m ber of dev ice or fi le 
C L O S E /1 - 1 

CLS c 
Clears the text screen to a speC ified color When I n  h lg h resolullo n  text mode, BASIC 

al so sets the backg round co lo r . I f  c I S  not spec ified , BAS I C  uses the c u rrent backg round 
color .  

c 
C L S 2 

Color  code (0-8) 

COLOR ct ,  c2 

Sets foreground and backg round colors of the current l ow-resol ut ion g raphics screen .  
c1  Foreg round col o r  code (0 8) 

c2 Backg rou nd color code (0 8) 

C O L O R 2 , 3  

CONT 
Conti n u es prog ram execution aller  il rrog ram halt  from the ISR-EAR] key or a STOP 
instructi on . 
C O N T  

CSAVE "filename ",A 

Saves program filename on cassette.  
filename N ame of program to save . Name Ciln have as many as 8 characters. 
A Selects ASC I I  format . 

C S A V E  " N E W F I L E " , A  

CSAVEM "filename ",I,h,e 
Saves mach i ne- language prog ram filename on cassette. 

filename N ame of mac h i n e  lang uage prog ram bei ng saved . N ame can have as 
many as 8 characters . 

I Lowest add ress of mach i ne- lang uage prog ram . 
h H i gh est add ress of m ach i n e- lang uage prog ram . 
e Exec add ress of mach i ne- language p rog ram . 

C S A V E M  " G R A P H  I C S " ,  2 8 0 0 0 , 2 9 0 0 0 , 2 8 0 3 2  

DATA constant,constant, . . .  
Stores numer ic a n d  str ing constants f o r  use with READ statement. 

constant Stri ng o r  numer ic constant(s) , such as: 1 27 . 2985 or " Beagle " .  
D A T A  4 5 , C A T , 9 8 . D O G , 2 4 . 3 , 1 0 0 0  
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DEF FN name (variables) = formula 
Defines a n u meric fu nction . 

name N ame of function .  M ust be a va l id  vanable nam e .  
variables list of dummy variables u sed I n  formula 

formula Defi nes the operat i o n .  
D E F  F N A ( B ) = B * C B + ( 1 / B ) ) 

DEFUSR n = addr 
Defi nes the starl ing address of a machi ne- language subrout i ne .  

n N u m ber  of  mach i ne- lang uage routi ne .  (0-9) 
addr Starti ng add ress of mach i ne- language routi ne (0-65535) 

D E F U S R 0 = 2 8 0 3 2  

DEL L 1-L2 
De letes prog ram l i nes . 

L 1 Lowest l i ne num ber to delete . 
L2 f j ighest l i ne  n u m ber to de lete 

L 1 De letes 1 l i ne .  
L2 De letes from beg i nnlrlg of program lJ P  to and I nc lud ing  L2. 

L 1 De letes from and i nc l ud i ng L i to the end of the prog ram 
L 1 I ?  Deletes from and I nc l ud ing  L i to ilrld I nc lud ing L2. 

D E L  4 0 - 7 5  

DIM array(size) ,array(size) , . . .  
rJlmenslons one o r  more arrays 
D I M A $ ( 3 , 1 0 ) , R 4 ( 2 2 )  

DRAW string 
Draws a l i ne  on the cu rrent low- resol ut ion g raph iCS screen as speCified by stong. The 
string com mands are 

A Ang le  
B M  B lan k move 
C Color 
D Down 
E 45 degree ang le 
F 1 35 deg ree ang le  
G 225 deg ree angle 
H 3 1  5 deg ree angle 
L Left 
M M ove d raw pOSit ion 
N N o  u pdate 
R R ig ht 
S Scale 
U U p  
X Execute subst r ing 

D R A W " B M 1 2 8 , 9 6 ; U 2 S ; R 2 S ; D 2 5 ; L 2 5 "  
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EDIT line number 
Ed its a p rog ram l i ne .  After fetch ing specif ied line number, E D I T  recognizes severa l 
commands: 

C Changes crl aracters 
D Deletes ch aracte rs 
H H acks off rest of l i ne and permits I nse rt ion 
I I n serts ch aracte rs 
K K i l l s  up to cu rsor 
L l ists l i ne be i ng ed i ted 
S Sea rches for a specif ied chdrar:ter 
X E xtends l i ne 

END 

i s-HTl=TCD Retu rns to l i ne  mode 

E D I T 4 ¢  

M arks the end of a BASI C  program . 
E N D  

EXEC (address) 
Transfers contro l to a mach i ne- lang uage program at address If address IS omitted , control 
I S  t ransferred to the add ress set by the l ast C LOADM 
E X E C  2 8 1'1 3 2  

FOR variable = n 1  TO n2 STEP n3 
Defi nes t h e  beg i n n i n g  of a loop . The end IS speCif ied by N E XT. 

vanable Loop counter  var iab le 
n 1 Start i ng val ue of counter 
n2 E nding val ue of counter 

n3 I ncrement o r  decrement v81 ue of co unte r 
F O R  Z = 3 5  T O  1 2 5  S T E P  5 

GET (sx,sy)-(ex,ey) ,array,G 
Stores a rectang le that is on the low-resolut ion g raph ir:s screen I n  an array, for fut u re 
use by the P U T  command.  

sX, sy F i rst corner of rectangle 
eX, ey Opposite corner of rectan g le 
array Two d i m e nsi onal array 
G Sel ects fu l l  g raphic detai l storage. Req uires use of PSET, PRESET, AND ,  

OR ,  or N OT w h e n  u S i n g  P U T  

G E T  ( 2 2 , 3 4 ) - ( 4 7 , 3 8 ) , M , G  

GOS U B  line number 
Cal l s  a su b routi ne beg i n n i n g  at the specif ied l i n e  n u m ber .  

G O S U B  3 3 1'1 

GO TO line number 
J um ps to the specified l i ne n u m ber .  
G O T O  1 2 5 

HBUFF buffer,size 
Rese rves an a rea I n  memory for h i g h - resol ution graph iCS .  

buffer N u m be r of buffer se lected 
size Defi les b uffe r s i ze BAS I C  al lows a buffer to h ave a maxi m u m  s ize of 

793 1 
H B U F F 1 , 6 5  
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HCI RCLE (x,y) , r,c ,h,s ,e 
Draws a ci rc le on the h i g h -resol ut ion graph ics screen .  

x ,y  Center point 
r Rad ius  
c Color  
h He ight/width ratio 
s Start i ng  poi n t  
e E n d i n g  poi nt 

H C I R C L E ( S S , 6 4 )  , 2 0 , 2 , 3 ,  . 4 , . 7  

HCLS c 
Clears the h igh - resol ut ion g raphics screen to a specif ied colo r .  

e Color 
If unspecif i ed , BAS I C  uses cu rrent background colo r .  

H e  L S 2 

HCOLOR c 1 , c2 
Sets foreground  and background colo r  on the h i gh - reso lu t ion  graph ics  screen . 

c 1  Foreg rou nd co lor  (0- 1 5) 
e2 Backgro u n d  colo r  (0- 1 5) 

H C O L O R  2 , 3  

HDRAW string 
Draws a l i ne  on the h igh - resol ut ion g raph iCS screen as speCif ied by stong. The string 
commands are :  

A A n g l e  
BM B lank  move 
C Color  
D Down 
E 45 deg ree ang le  
F 1 35 degree angle 
G 225 degree ang le 
H 3 1 5  degree ang le  
L Left 

M Move d raw posi t ion 
N No update 
R R i ght 
S Scale 
U U p  

X Exec ute su bstr i ng 
H D R A W " B M 1 2 8 , 9 6 ; U 2 S ; R 2 S ; D 2 S ; L 2 S "  

HGET (sx,sy)-(ex, ey) ,buffer 
Sto res a rectang le that i s  on  the h i gh - resol ut ion graph iCS screen i nto a buffer previous ly  
set  up  by the H B U FF command for  fut u re use by the  HPUT command .  

sX, sy Fi rst corner of rectang le  
eX, ey Opposite corner of rectang le  
buffer N u m ber of buffer 

H G E T  ( 2 1 , 3 2 ) - ( 2 8 , 3 7 > , 1  
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HLiNE (x1 ,y1)-(x2,y2) ,c,a 
D raws a l ine on the h igh- resol ution g raph ics screen.  

(x 1 ,y1 )  Starting poi n t  of l i n e  I f  om ittnd , the l i ne  starts at  the last ending pOint ,  
or the center of the scree n .  

- (x2,y2) E nd ing point of H L i N E .  
c Defines color (Requ i red) . PSET selects current foreg rounrl color. PRESET 

selects cur rent backg round color. 
a Box act ion (Optional ) .  If omitted, BASIC d raws a l i ne .  If B IS used ,  BAS IC 

draws a box. using the starti ng  and ending poi nts as o pposite corners 
of the box. If SF is used , BAS IC d raws a sol id box 

H L I N E  ( 2 2 , 3 3 ) - ( 1 0 0 , 9 0 )  , 3 , B F 

HPAINT (x,y) , c 1 ,c2 
Paints an a rea on the h igh- resolut ion Qraph ics screen.  

x, y Start ing point 
c 1  Paint color 
c2 Border color 

H P A I N T ( 5 5 , 6 6 ) , 2 , 3 

HPRINT (x,y) ,message 
Pri nts message on the high-resol ut ion graphics screen .  

x, y Start ing posit ion 
message Str ing to pr int  

H P R I N T ( 2 0 , 1 2 ) , " H E L LO I " 

HPUT (sx,sy)-(ex,ey},b,a 
Copies graphics from a buffer to a a rectang le  on the high-resolut ion g raphics screen .  

sx, sy Fi rst corner  of rectangle 
ex, ey Opposite corner of rectangle 
b Buffer number 
a Action used . Act ions inc lude PSET, PRESET,  AN D,  OR,  N OT 

H P U T  ( 2 2 , 3 3 ) - ( 2 8 , 3 7 > , 1  , P S E T  

HRESET (x,y) 
Resets a pOint on the h igh· resolut lon g raphics screen to the backQround color .  
H R E S E T  ( 2 2 , 3 3 )  

HSCREEN mode 
Selects a hlgiHcsol utlon  graphics screen mode, M odes 1 ·4 also c lear h igh-resolut ion 
g raph ics screen 

mode M ode number.  Mode num bers are: 
o - Low resoluti on 

H S C R E E N 4 

HSET (x,y,c) 

1 - 320 X 1 92 ,  4-color 
2 - 320 X 1 92 ,  1 6·color 
3 - 640 X 1 92 ,  2-color 
4 - 640 X 1 92 ,  4-color 

Sets pai nt x,y o n  the h lgh' resol ut ion graphics screen to Color c. I f  you omit  c, BASIC 
uses the foreground color .  
H S E T  ( 2 2 , 3 3 , 2 ) 
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HSTAT v1 , v2, v3, v4 
Returns information regarding the high-resolution text screen cursor to variables v I ,  v2, v3, 
and v4 . 

v I  Character code 
v2 Character attr i bute 
v3 C u rsor X coord i nate 
v4 Cu rsor Y coordinate 

H S T A T  C , A , X , Y  

IF  test THEN #1 ELSE #2 
Performs a test .  I f  the results are true,  the computer executes the fi rst Instruclion (# 1) ,  
I f  the resu lts are false, the computer executes the second instruct ion (#2), 
I F  A < N  T H E N  P R I N T " A < N "  E L S E  P R I N T " A > = N "  

INPUT var1 , var2, . . .  
Reads data from the keyboard, and saves i t  I n  one or  more variables, 
I N P U T  K 3 

INPUT #-1 var1 , var2, . . .  

LET 

Reads data from a cassette , and saves it I n  one or more variables, 
I N P U T # - 1 , C $ 

Assigns a value to a variable (optional) , 
L E T  A 3 = 2 7  

LINE (x1 ,y1)-(x2,y2),c,a 
Draws a l i ne on the current low-resolut ion graphics screen, 

(x l ,y l) Start ing po i nt of l ine ,  If om itted , the l i ne starts at the last endi ng poi nt, 

or the center of the screen ,  

-(x2,y2) E ndi ng point of l i ne ,  
c Defi nes color (ReqUi red) , PSET selects current foreground color, PRESET 

selects current backg rou nd color ,  

a Box action (Optional) If omitted , BASI C  d raws a l ine ,  If S is used , BAS IC 
draws a box usi ng the start ing and end i ng poi nts as opposite corners 
of the box , If SF is used, BASIC d raws a sol id box, 

L I N E  ( 2 2 , 3 3 ) - ( 2 7 , 3 9 ) , P S E T , B F 

LINE INPUT 
Reads data f rom the keyboard ,  and saves it  i n  a variable ,  Commas are characters, and 
not  del imiters.  
L I N E I N P U T  A $  
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LIST L 1-L2 
L ists specified program l i n e(s) or the ent i re program on the screen .  

L 1 Lowest l i ne number to l i st .  
L2 H ighest l i ne number to l i st .  

L 1 Lists 1 l i ne .  
- L 2  Lists from beg i n n i ng of  program u p  to  and i nc lud ing  L2. 
L 1 - L ists from and inc lud ing L 1 to the end of the program . 
L 1 - L2 Lists from and i ncl u d i n g  L 1 to and i nclud ing L2. 

L I S T 2 0 - 4 5  

LLIST L t-L2 
Li sts spec i f ied p rog ram l i ne(s) or the ent i re program on the pr inter .  

L 1 Lowest l i ne num ber to l i st .  
L2 Highest l i ne n u m ber t o  l i s t .  

L 1 Lists 1 l i ne .  
- L2 Lists from beginn ing  of prog ram u p  to and i ncl ud ing  L2. 
L 1 - Lists from and inc l ud ing L 1 to the end of the program . 
L 1 -L2 Lists from and i nc l ud i n g L 1 to and i nc lud i ng L2. 

L L I S T  - 9 0 

LOCATE x,y 
M oves the h igh- resol ut ion text screen cu rso r to positi on x,y. 
L O C A T E  2 0 , 1 2  

LPOKE location, value 
Stores a val ue (0-255) i n  a v irtual memory locat ion (0-524287 decimal or 0-$7FFFF 
hexadecimal) . 
L P O K E  4 8 0 1 2 6 , 2 4 1  

M I D$ (s,p,/) 
Replaces a port ion of the contents of str ing var ia b le s with anothe r stri n g .  

s Stri ng be i ng modified 

p Starti ng posi t ion i n  st r ing 
I Length of section being mod ified 

M I O $ ( A $ , 4 , 3 ) = " C A T "  

MOTOR 
Turns the cassette ON or  OFF.  
M O T O R  O N  

N EW 
Erases everyth i ng  i n  memory. 
N E W  

N EXT v1 , v2, . . .  
Defi nes the end of a FOR loop . 

v 1 , v2 Optional variable names, used for nested loops. If used , l i st in reverse 
order of FOR variables. If omitted , o n l y  defi nes the end of the last loop 
declared . 

N E X T  X , Y , Z  

ON BRK GOTO line number 
Jumps to line number when the ( BREAK ) key is presse d .  
O N  B R K  G O T O  1 2 0 
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ON ERR GOTO line number 
Jumps to line number when an error occurs .  
O N E R R  G O T O  1 2 0 

ON . . .  GOSUB 
M ultiway cal i  to specified subrouti nes. 
ON A G O S U B  1 0 0 , 2 3 0 , 5 0 0 , 1 1 2 5 

ON . . .  GOTO 
M ultiway branch to specified l i nes.  
ON A G O T O  1 0 0 , 2 3 0 , 5 0 0 , 1 1 2 5 

OPEN m,#dev, f 
Opens specified f i le  for data transm ission .  

m Transm iss i on mode 
I - I n put 
0 - Output 

#dev #·2 - Pri nter 
#- 1 - Cassette 

#0 - Keyboard or screen 
F i lename 

O P E N  " 0 " , # - 1 , " D A T A "  

PAINT (x,y) , c 1 , c2 
Paints an area on the cu rrent low-resolut ion g raph ics screen .  

x,Y Starti ng  point 
c 1  Pai nt color 
c2 Border color 

P A I N T  ( 4 4 , 5 5 ) , 2 , 3  

PALETTE CMP or RGB 
Resets the palette registers to the standard colors for a com posite monitor or a te lev i s i on 
set (PA LETTE C M P) ,  or for an RGB monitor (PALETTE RGB) .  
P A L E T T E  C M P 

PALETTE pr, cc 
Stores Color Code cc (0-63) i nto Palette Registe r pr (0- 1 5) .  
P A L E T T E  1 , 1 3 

PClEAR n 

Reserves n number of 1 . 5 K graphics memory pages. 

P C L E A R  4 

PClS c 
Clears cu rrent low-resolution g raphics screen with Color c. If you omit c, BASIC uses the 
background color . 
P C L S  0 

PCOpy s TO d 
Copies low-resolut ion g raphics from source page to desti nation page.  

s Source page number 
d Dest i nation page num ber 

p e o p y  1 T O  2 
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PLAY string 
P l ays m usic as spec i f i ed by string The stri ng com m a n d s  a re : 

A-G N otes 
L Length 

o Octave 
P Pause 
T Tem po 
#or + Sharp 

F l at 

P L A Y  " L 1 i A i A # i A - "  

PMODE mode,page 
Selects reso l ut ion and fi rst m e m o ry page of a l ow- resol ut ion g raphiCS sc ree n .  

mode 0 � 1 28 x 96 x 2 color  
1 � 1 28 x 96 x 4 color 
2 � 1 28 x 1 92 x 2 co lo r 
3 � 1 28 x 1 92 x 4 color 
4 � 256 x 1 92 x 2 col o r  
I f  om i tted , BASIC uses the l ast val u e  set . A t  power o n ,  BAS I C  u s e s  2 .  

page Start page. I f  om i tted , BAS I C  uses t he  previous ly  set page .  At power 
on, BAS I C  uses 1 .  

P M O D E 4 , 1  

POKE location, value 
Stores a value (0-255) in a memory locat i on (0-65535 deci mal o r  O-$FFFF hexadec i m al) . 
P O K E  2 8 0 0 0 , 2 4 1  

PRESET (x,y) 
Resets a point on the cu rrent l ow-resolut ion graphiCS screen to the backg ro u n d  col o r .  
P R E S E T ( 2 2 , 3 3 ) 

PRINT message 
Pri nts on the  text screens .  
P R I N T  " H E L L O I "  

PRINT #-1 , data 
Writes d ata to cassette .  
P R I N T  # - 1  , A $ 

PRINT #-2 , data 
Pr i nts on the pr i nter .  
P R I N T  # - 2 , " H E L L O I "  

PRINT T AB(n) 
M oves the cu rso r to col u m n  n on the l ow and h igh - resolut ion text screens .  
P R I N T T A B  ( 2 2 )  i " H E L L O ! " 
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PRINT USI NG"format" ;data 
Pr i nts n u m bers I n  the specif ied format on the text screen .  The format comma nds are:  

# Formats num bers 
Decim al point 
Pri nts comma to the l eft of every th i rd character 
F i l l s  l ead i n g  s paces with aster isks .  

$ Pri nts leading do l la r  s i g n  

$$ F loat i n g  do l la r  si g n .  
+ Lead i n g  or trai l i n g  s i g n .  
tttt Ex pone ntial format 

M i n u s  si g n  after negat ive num bers . 
I Pr i nts fi rst stri ng character . 

%spaces% Str ing f iel d .  Length of fi eld IS number  of spaces pl us 2 .  
P R I N T U S I N G  " # # . # # # # " ; 1 / 3 

PRINT @n,message 
Pri nts mfJssaqe on low-resol ut ion text screen at posit io n n.  
P R I N T @ 1 1 , " H E L L O I "  

PSET (x,y,c) 
Sets pOint x.y o n  t h o  c:u rrent l ow- resol ut ion g raphiCS screen to Color  c. II C IS om itted , 
BAS IC uses t h e  loregrolmd color 
P S E T  ( 2 2 , 3 3 , 2 )  

PUT (sx ,sy)-(ex,ey) , v,a 
Copies grarhlcs from an array to a rectang le on the low resolution graphics screen 

sX, sy tl rst corner of rectangle 
eX, ey Opposite corner of rectangle 
v Two d imensional  a r ray 
a Act ion used.  Actions i nc lude :  

PSET,  PRESET, AND,  OR ,  N OT 

P U T  ( 2 2 , 3 3 ) - ( 2 7 , 3 9 )  , A , P S E T  

READ var1 , var2, . . .  
Reads the next I tem(s) I n  a DATA l i ne. Saves data I n  specif ied var iable(s) 
R E A D A 1 , B , C 7 

REM comment 

Lets you I n sert comments In a prog ram l i ne . The computer i g no res everyt h i n g  in the l i n e ,  
afte r t h e  R E M .  

R E M  T H I S  I S  A C O M M E N T  L I N E  

RENUM newline,startline,increment 
Renum bers prog ram l i nes.  

new/me N ew start i n g  l i n e  
start/me line whcne ren u m be ri ng starts 
increment Step va l ue for l i nes 

R E N U M 1 , 1 , 1 0  

RESET (x,y) 

Resets a pO i nt on the low-resolut ion text screen to the backgrou nd color.  

R E S E T  ( 2 2 , 3 3 )  
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R ESTORE 
Sets the computer ' s  pOinter back to the f irst item on the fi rst DATA l ine .  
R E S T O R E  

RETURN 
Returns the computer from a subrouti ne to the BAS IC word following G OSU B .  
R E T U R N  

RUN 
Executes a program . 
R U N  

SCREEN type,colors 
Selects low- resol ution screen modes and color sets. 

type 0 - Text 

colors 

S C R E E N 0 , 1  

SET (x,y,c) 

1 - G raphics 
o - Color set 0 
1 - Color set 1 

Sets point x,y on the low-resolut ion text screen to Color c. If you omit c, BASIC uses the 
foreground color .  
S E T  < 1 1 , 1 1 , 3 )  

SKI PF filename 
Skips to next program on cassette tape or to the end of a specified program . 

filename Optional name of program to sk ip over. 
S K I P F  " D A T A "  

SOU N D  tone,duration 
Sounds a specified tone for a specified d u ration .  

tone 1 -255 sets pitch 
duration 1 -255 sets duration 

S O U N D  3 3 , 2 2 

STOP 
Stops execution of a program . 
S T O P  

TIMER = n 
Sets t imer to n.  
T I M E R = 1 2 0  

TROFF 
Turns off program tracer .  
T R O F  F 

TRON 
Turns on program tracer. 
T R O N  
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WIDTH n 
Sets the text screen to Resol ution n 

32 - 32 X 1 6  ( low-resolut ion text) 
40 - 40 X 24 (h igh-resol ut ion text) 
80 - 80 X 24 (hi g h - reso l ut ion text) 

W I D T H  8 0  

Functions 
BASIC functions are bu i lt - In  subrouti nes that perform some k ind of computat ion on data, such 
as com puti ng the square root of a n u mber.  U se BASI C  functions  as data with i n  your program 
l i nes. 

ASS (n) 
Returns the absol ute val ue of n. 
A = A B S ( B )  

ASC (string) 
Returns the code of the fi rst character i n  stnng. 
A = A S C ( B $ )  

ATN (n) 
Retu rns the arctangent of n In radians.  
A = A T N ( B / 3 )  

SUTTON (n) 
Returns 1 if Joyst ick B utton n is being pressed ; 0 if Joystick Button n is not bei n g  pressed . 
n can be: 

o - Right  joyst ick,  B utton 1 (old Joystick) 
1 - R i g ht joyst ick,  Button 2 
2 - Left joystick ,  B utton 1 (old Joyst ick) 
3 - Left joyst ick ,  B utton 2 

A = B U T T O N  ( 0 )  

CHR$ (n) 
Returns the character corresponding to character code n .  
A $ = C H R $ ( 6 S )  

COS (angle) 
Returns the cosine of an angle usi ng radians.  
A = C O S ( B )  

EOF (d) 
R et u rn s  FALSE (0) if there is more data; TRU E  (- 1 )  i f  end of fi l e  h as been read .  

d Device n u m ber:  
- 1  Cassette 

I F  E O F  ( - 1 ) = - 1  T H E N  2 2 0  

ERLIN 
Returns the BASI C  l ine n u m ber where an error has occ u rred. 

I F E R L I N = 1 1 0  T H E N  2 0 0  
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ERNO 

Returns  the BAS IC error n u m be r  for the error that has occu rred .  
I F  E R N O = 2 0  T H E N  C L O S E  

EXP (n) 
Returns  a natural  exponent ia l  number (e t n) . 
A ::: E X P ( B * 1 . 1 S ) 

FIX (n) 
Returns the t runcated I nteger of n. U n l i ke I N T, FIX does not retu rn  the next lower n u m ber  
for  a negative n .  

A ::: F I X C B - . 2 )  

HEX$ (n) 
Returns a str ing with the h exadeci mal val ue of n .  

P R I N T H E X $ ( A )  i " = " i A  

HPOINT (x,y) 
Ret urns i n format ion o n  pO int  x,y from the h igh-resol ution g raphics screen 

o POint i s  reset 
Code POi nt is  set .  

I F  H P O I N T C 2 2 , 3 3 ) = 0 T H E N  2 0 0 

I N KEY$ 
Checks the keyboard and returns the key being pressed or,  i f  n o  key is bei ng pressed , 
returns a n u l l  str ing (" ") .  
A $ ::: I N K E Y $  

INSTR (p,s,t) 
Searches a stri n g ,  Returns location of a target stri ng In a search stri n g .  

p Start positi o n  of search 
$ Str ing bei ng searched 
t r arqet strin g  

A ::: I N S T R  C 1 , M 5 $ , " B E E T S " )  

INT (n) 
Converts n to the largest I nteger that i s  l ess than or equal  to n. 

A = I N T ( B + . S ) 

JOYSTK (j) 
Returns the horizontal or vertical coordinate U) of the left o r r ight  joyst ick :  

o - Horizontal , r ight joyst ick 
1 - Vertical ,  r ight joystick 
2 - Horizontal , left joyst ick  
3 - Vertical , left joyst ick.  

A = J O Y S T K ( 0 )  

LEFT$ (string, length) 

Returns the left port ion of a str ing.  
length specif ies n u m ber of characters retu rned . 
A $ ::: L E F T $ ( B $ , 3 )  

LEN (string) 

Returns the length  of stnng. 
A ::: L E N  ( 8 $ )  
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LOG (n) 
Returns the natu ral logarithm of n 

A = L O G ( B / 2 )  

LPEEK (memory location) 
R et u r n s  the co ntents of a v i rtua l  mem o ry l ocat i o n  (0-524287 dec i mal  or 0-$7FFFF 

hexadeci mal) , 
A = L P E E K ( & H 7 F F F 0 )  

M E M  
R eturns  the a m o u n t  o f  f r e e  memory 
A = M E M  

MID$ (s,p,1) 
Returns a su bstr ing of stri n g  s 

5 Sou rce stn ng 

p Starl ing  posl t lorl of su bst C ing 

Length of subs:nng 

A $ = M I D $ ( B $ , Z , 2 ) 

PEEK (memory location) 
Retu rns the contents of a mer-nory locatio!l (0 6�:):i5 deC i ma l or O-&HFFFF hexadeci mal)  
A = P E E K ( 3 0 0 2 0 )  

POINT (x,y) 
Retu rns r nformati orl on pOi nt x,y from the l ow-resol ut ion text screen :  

� 1 Point IS part of an alphanum errc character 
o POint i s  reset 

Code Po i nt IS set 
A = P O I N T ( 2 2 , 3 3 )  

POS (dev) 
Retu rns the current  pr rnt posit ion 

dev P r i n t  deVice n u m ber 
o Screen 

� 2 Pr i nter 
A = P O S ( 0 )  

PPOINT (x,y) 
Retu rns i nformation on po i nt x,y from t h e  low- resol ut ion graphics screen :  

o Poin t  I S  reset 

Code POint  is set 
A = P P O I N T ( 2 2 , 3 3 )  

RIGHT$ (string,length) 
Returns the r lQht po rt ion of a stri n g .  

length Specifies nu m be r of characte rs retu rned, 
A $ = R I G H U ( B $ , 4 ) 

RND (n) 
Generates a ' I'andom " n um ber between 1 and n If n> 1 ,  or between 0 and 1 If n = 0 

A = R N D ( 0 ) 
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SGN (n) 
Returns  t h e  s ign of n:  

- 1 - Negat ive 
0 - 0  
1 - Posit ive 

A = S G N ( A + . 1 ) 

SIN (angle) 
Returns  t h e  si ne of angle uS ing rad ians .  
A = S I N ( B / 3 . 1 4 1 5 9 )  

STRINGS (I,e) 
Retu rns a str ing of a re peated c h aracter .  

I Length of str ing 
c C h a racter used . Can be a code, o r  a str ing 

A $ = S T R I N G $ ( 2 2 , " A " )  

STRS (n) 
Converts n to a str i n g . 
A $ = ( 1 . 2 3 4 )  

SOR (n) 
Retu rns the square root of n. 
A = S Q R ( B / 2 )  

TAN (angle) 
Returns t h e  tangent of angle us ing rad ians .  
A = T A N ( B )  

TIMER 
Returns the contents of  t h e  t imer (0-65535) .  
A = T I M E R / 1 8 

USRn (argument) 
Cal ls  mach i ne- language su brouti ne n, passes It an argument ,  an d  returns a value from 
the su brouti ne to the BAS I C  prog ram . 
A = U S R 0 ( B )  

VAL (string) 
Converts a str ing to a n u m ber .  
A = V A L ( " 1 . 2 3 " )  

VARPTR ( variable) 

Returns a poi nter to where a var iable is l ocated i n  memory.  
A = V A R P T R ( B )  
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Operators 

BAS I C  operators perform some k ind of operation  on data, such as add ing two numbers. 

OJ 
+ 

. , / 

+ , -

N OT ,  A N D ,  OR 

< , > ,  = , < = , > = , < >  

Exponentiation 

U nary negative , posit ive 

M ul t i pl ication ,  d iv is ion 

Add it ion and concatenation ,  subtract ion 

Logical operators 

Relational tests 
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TERMS A N D  CDNDITIONS OF SALE AND L ICENSE OF TAN DY COMPUTER EQU I PM ENT A N D  SO FTWAR E P U R CHASED 
FROM RADIO SHACK COMPANY-OWNED COMPUTER CENTERS ,  RETA I L  STORES AND RADIO SHACK FRANCH ISEES 

OR DEALERS AT TH E I R  AUTHOR IZED LOCATIONS 

L I M ITED WAR RANTY 
CUSTOMER OBLI GATIONS 

A CUSTOM E R  assumes fu l l  respons ib i l i ty that th is  computer hardware p u rchased (the " EqU ipment " ) ,  and any cop ies of software Inc luded with the 
EqU ipment or l icensed separately (the "Software " )  meets the specificat i ons ,  capacity , capa b i l ities , versat i l i ty ,  and other  requ i rements of CUSTOM ER 
CUSTOME R  assumes fu l l  respons ib i l i ty for the cond il lon and effect iveness of the operat ing enV I ronment  I n  which the E q U i p ment and Software are to 
functIOn , and for Its Insta l lat IOn 

I I ,  LIMITED WARRANTIES AND CONDITIONS OF SALE 

A For a per iod of n inety (90)  calendar days from the date 01 Ihe Radio Shack sales document  received upon pu rchase of  the E qU ipment  RADIO SHACK 
wa rrants to the or ig inal  CUSTO M E R  that the EqU i pment and the med i u m  upon which  the Software I S  stored I S  f ree  from manufactur ing  defects , This 
warranty is  only appl i cabfe to purchases at Tandy Equipment b¥ the original  customer from Radio Shack company-owned computer centers , reta i l  
stores. and Radio Shack franchisees and dealers at their authorized IDeations ,  The wa rranty I S  VOid I f  the E q U i pment or Softwa re has  been su bjected to 
Impropel  nr  abnormal  use I f  a manufactU r ing defect I S  d i scovered dUr i ng  the stated warranty peri o d ,  the  defectIVe EqU i pment mllst  be  returned to a 
RadiO Shack Com puter Center ,  a RadiO Shack reta r l  store , a part ic ipat ing RadiO Shack franch isee or a partici pati ng RadiO Shack  dea ler for repa i r ,  a long 
Will, a copy of the sales docu men t or lease agreement The Or ig ina l  C USTOM E R ' S  sole and exc lu" ,ve remedy I I '  I he  event of  a defect I S  I I In lted to the 
correcl lon of the defect by repa i r ,  replacement ,  Or refund of the p u rchase pr rce , at RADIO SHACK S elect ion  and sa le  expense RADIO SHACK has no 
ob l i gat ion to replace or repa i r  expendab le I tem s .  
R A D I O  S H A C K  makes no warranty as to I h e  deSi g n ,  capabi l ity capacity or  sui tab i l i ty f o r  u s e  of  the Software except as prnv lded 1 0  t h i S  paragraph 
Sof tware IS  l i censed n n  an "AS I S  ' baSI S ,  W i thou t  wa rranty 1 Ile or rq lOa l  CUSTOMER ' S  exc lUS ive remedy I n  Ihe  evenl of a S o ftware manufact u r r n g  
defect . I S  I ts repa r r  or replacement  W l t h l O  th l rly (3D) ca lendar days  of the date  01 the Rad iO  Shack  sa les  document  r ece I Ved  upon  l I Cense  of the  Software 
The defectIVe Software sha l l  be  retuf l led to a RadiO Shack Complacr Center .  a Rad,o Shack reta i l  store , a par l lc lpat lng  RadiO Shack f ranch i see or  RadiO 
S hack dealer along With Ihe sales document 
Except as prOVided here lO  no employee ,  agent f ranCh i s e e .  dea ler or other person " a utllonzed 1 0  g ive any warran l l es  of any nal ure on beha l f  of f1A D I O  

SHACK 
EXCEPT AS PROVIDED HEREIN.  RADIO SHACK MAKES NO EXPRESS WARRANTIES .  AND ANY I M PLIED WARRANTY OF MERCHANTABf LlTY OR 
FITNESS FOR A PARTICULAR PURPOSE IS L IM ITED I N  fTS DURATION TO THE DURATION OF THE WRITTEN LIMITED WARRANTfES SET FORTH 
HEREIN . 
Some states do not a l low l im i tat ions on how l ong an I Inp l ied warranty l as l s ,  so the above I l m l ial ion(s )  may nol app ly  to CUSTOMER 

I I I .  LlMITATfON OF LIABILITY 
A EXCEPT AS PROVIDED HEREIN ,  RADI O  SHACK SHALL HAVE NO LIABI LITY OR RESPONSIB IL ITY TO CUSTOMER OR ANY OTHER PERSON OR ENTITY 

WITH RESPECT TO ANY LIABfL lTY.  LOSS OR DAMAGE CAUSED O R  ALLEGED TO BE CAUSED DIRECTLY OR IND IRECTLY BY "EQUIPMENT" DR 
"SOFTWARE" SOLO. LEASED.  LICENSED OR FURNISHEO BY RADIO SHACK.  INCLUDfNG.  BUT NOT LlMITEO TO. ANY INTERRUPTION OF SERVICE. 
LOSS OF BUSfNESS OR ANTICIPATORY PROFITS OR CONSEQUENTIAL DAMAGES R ESULTING FROM THE USE O R  O PERATION O F  THE "EOUIPMENT" 
OR "SOFTWARE . "  IN NO EVENT SHALL RADIO SHACK BE LIABLE FOR LOSS OF PROFITS , OR ANY IN DIRECT. SPECIAL, OR CONSEQUENTIAL 
DAMAGES ARfSfNG OUT OF ANY BREACH OF THIS WARRANTY OR I N ANY MANNER ARISING OUT OF OR CONNECTED WITH THE SALE, LEASE.  
LICENSE,  USE OR ANTfCIPATED USE OF TH E " EQUIPMENT" OR "SOFTWARE . "  
NOTWfTHSTANDING T H E  ABOVE LIMITATIONS A N D  WAR RANTIES.  RADIO SHACK'S LlABILfTY HEREUNDER F O R  DAMAGES INCURRED BY  CUSTOMER 
OR OTHERS SHALL NOT EXCEED THE AMOUNT PAfD BY CUSTOMER FOR THE PARTfCULAR "EQUIPM E N T" OR "SOFTWARE" INVOLVED .  
RADIO SHACK s h a l l  not be  l r a b l e  f o r  a n y  damages caused b y  delay I n  de l ive r ing Or  f u r n i s h i n g  EQU ipment  a nd., or  Software , 
No action a ns l ng out of any c la r med breacn of th iS Wa rranty or t ran sacllons under th iS  Warranty may be bro ught  more than two (2) years after the cause 
of action has accrued or more Ihan fou r ( 4 )  years after the date of the RadiO Shack sa les documenl for the EQu l pmenl or  Software , whichever f irst 
occurs 
Some states do not a l low the l i m itat ion or  exclUS ion of 1 11C ldenta l  o r  consequent ra l  damage s ,  so the above I l m ltat l on ( s )  or  exc lus lon ( s )  may not ap p ly to 
CUSTO M E R  

fV. SOFTWARE LICENSE 

RADIO S HAC K  grants to CUSTOMER a non-exclUS ive , pard-up l icense to  use the  fANDY Software on one computer , sublect 10 the fo l lOWing prov Is ions 
A Excepl  as  otherWISe proVided In th iS  Software licen s e ,  app l icable COP Y r i g h t  laws sha l l  app ly 10  the Software 
B , Trl le to the medi um on wh ich the  Software I S  recorded (cassette and , or diskette) or stnred ( R O M )  I S  transferred to C USTOMER , but not t it le to the 

Software,  
CUSTOMER may u s e  Sottware o n  a m u l t i u ser or network syslem only If e i th e r ,  the Software IS  expressly l abeled to be for use on a mu ltiuser or network 
syslem . or  one copy of I h l S  software IS  p u rchased for each node or  term i na l  on which Software I S  to  be u sed s i m u ltaneously 

D CUSTOMER shal l not use . make . manufacture , Or reproduce caples uf Softwa re excepl for use on one computer and as IS  spec if ical ly prOVided in this 
Software license . Customer  I S  express ly  prohib i ted Irum disa5sembi IOg the Software 
CUSTOMER I S perm itted to make addll ional  cop res of the Software on ly for backup  or  arch ival purposes or If addit ional copies are req u i red in  the 
operation of one computer wllh the SOftware .  but on ly to the extent the Software a l lows a backup copy to be made However , lor TRSDOS Software , 
C USTOME R  is permi tted to make a l im i ted number  Of  addit ional  copies for CUSTOMFR ' S  own use 
CUSTOMER may rese l l  o r  d i str i bu te u n mod ified copres of the Softwa re prOVided CUSTOMER has purchased one copy of Ihe Software for each one so ld or 
distr i buted . The proVIS ions of thiS Soflware License shall also be appl icable to t h l ld pa rt ies rece lv rng copies of the Software from C USTOMER 

G All copYrighl notices sha l l be reta ined on a l l  copies of the  Software 

v. APPLICABILITY OF WARRANTY 

A .  T h e  terms a n d  condit ions of th iS Wa rranty a re appl icable as between R A D I O  SHACK and CUSTOMER to 8 1 ther a sale of t h e  Eqoipment andlor Software 
License to C USTOM ER or to a transaction whereby Radio Shack sel l s  or conveys such E q U ipment to a th r rd  party for  lease to CUSTOMER ,  

S The l i m itat ions of l iab i l ity and Warranty provIsions herein shall  I nure to the benefit of RADIO SHACK ,  the author ,  owner and or I ,censor of the Software 
and any manufactu rer of the EqU ipment sold by RadiO Shack 

VI. STATE LAW RIGHTS 

The warranties granted herein give the orfg inal CUS fOMER speCif iC lega l  r ights , and the orlglnaf CUSTOMER may have other rights which vary from state to 
state 
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