








































































































































































































































































































































































































































































































































































































































































COLOR GRAPHICS AND SOUND 311 

SELF-TEST 

Congratulations!!! You covered a lot of ground in Chapter Ten. We have given 
you some fundamentals which you can use to build your understanding of the 
color graphics and sound capabilities of your ATARI computer. Use this self-test 
to demonstrate your new knowledge. 

1. There are eight screen modes provided for mixing graphics and text in your 
AT ARI computer. They are numbered from 0-7. In previous chapters all 
programs were printed in a pure text mode. 

(a) What graphics statement is used to provide pure text? 

1l! ______ _ 

(b) Give a mixed text-graphics mode with approximately 160x80 graphics 
positions. 

2. Shade in the rectangle for the points that would be plotted by the state­
ment: 

211J PLOT 4.1 0.0-. 
3. Complete this program so that it draws a vertical line from the top of the 

screen at the left side to the text window at the extreme right side of the 
screen. 

II1J GRAPHICS 4 

211J COLOR 1 

311J PLOT _____ _ 

411J DRAWTO ______ _ 

4. Write a program, using graphics mode 6, that will draw the largest possible 
rectangle in the graphics area. Also draw the diagonals of the rectangle as 
shown below. 
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5. Use the following program and your computer to answer questions 5 (a), 
(b), and (c). 

1l1J GR. 3 
20 COLOR 1 
30 FOR M a TO 4 STEP 2 
40 FOR N 0 TO 15 
50 SETCOLOR M,N,2 
60 PLOT 2,113. DRAWTO 12 , 10 
70 FOR W = 1 TO 21313: NEXT W 
80 NEXT N 
90 NEXT M 

Fill in the blanks with the words BAR, TEXT WINDOW, or BACKGROUND. 

(a) When the value of M is 0, what changes color? __________ _ 

(b) When the value of M is 2, what changes color? __________ _ 

(c) When the value of M is 4, what changes color? __________ _ 

6. If the following program is run, describe what would happen on the video 
screen. 

10 GR. 3 
20 COLOR 1 
30 FOR N "TO 15 
40 SET COLOR 0,N+3,2 
50 PLOT 2,5. DRAWTO 2,10 
60 FOR W = 1 TO 2013. NEXT W 
70 SETCOLOR 4,N,2 
813 FOR W = 1 TO 2013: NEXT W 
913 NEXT N 

7. Write a program to fill the plotting area for graphics mode 3 with alternate 
points (that is, 0,0; 0,2; 0,4 ... 2,0; 2,2 .... ). Use nested FOR-NEXT 
loops. Choose your favorite colors. 

8. Using the SOUND statement: 

(a) How many different voices may be played at one time? . _____ _ 

(b) Loudness levels may be set to any integer in the range of 

______ to ____ _ 

(c) The note variable may range from ______ to _____ _ 
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9. In the following program, the SOUND statement causes a note to be 

played. How long will it stay on? __________ _ 

10 INPUT N 
20 SOUND 0,97,10,8 
30 GOTO 10 

10. Using the table in frame 42, write a program to playa one octave scale (C 
to C) with no sharps. 

11 . Given the program: 

10 N0=36 . N1=122 : GOSUB 1000 
20 N0=32: N1=109: GOSUB 2000 
30 END 

write the subroutines so they play the notes. Subroutine 1000 should hold 
the notes for a count of 50 and subroutine 2000 for a count of 100. 

Answers to Self-Test 

1. (a) U! GRAPH I CS 0 (frame 4) 
(b) 10 GRAPHICS 6 or 10 GRAPHIC S 7 (frame 5) 

2. 20 PLOT 4,1 'Would color the shaded rectangle in the fifth column and 
second row. 

3. 30 
40 

4. 10 
20 
3 III 
40 
5 III 
60 
70 
80 
99 
10 III 
119 

PLOT o ,Ill 
DRAWTO 78,39 

GRAPHICS 6 
COLOR 1 
SET COLOR Ill, 12,2 
PLOT 0,0 
DRAWTO 157,0 
DRAWTO 157,79 
DRAWTO 0,79 
DRAW TO 0,0 
DRAW TO 157,79 

PLOT 9,79 
DRAW TO 157,9 

(Your setcolor values may differ.) 

Lines 50-110 may be different for your 
program. As long as your rectangle 
looks like the sketch, it's OK, 

(frames 5,7,18,20) 
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5. (a) BAR (frames 23,26) 
(b) TEXT WINDOW (frames 24,26) 
(c) BACKGROUND (frames 25,26) 

6. The color BAR and the BACKGROUND both change color. 
(frames 23-26) 

7. Our program: 1.0 GRAPHICS 3 
20 COLOR 1 
30 SETCOLOR 0,2,2 
40 FOR N = 0 
50 FOR M = 
60 PLOT N,M 
70 NEXT M 
80 NEXT N 

8. (a) 4 (frame 47) 
(b) 0 to 15 (frame 37) 
(c) 0 to 255 (frame 41) 

0 
TO 39 
TO 19 

STEP 
STEP 

9. Until a new note is INPUT. (frame 38) 

10. Yours should be similar to this: . 

10 FOR A = 1 TO 8 
20 READ N 
30 SOUND 0, N, 10,8 
40 FOR W = 1 TO 200. NEXT 
50 NEXT A 
60 DATA 122,109,97,92 
70 DATA 82,73,65,61 

lines 60 and 70 might also be: 

60 DATA 61,54,48,46 
70 DATA 41,36 , 32,31 

11. 1000 SOUND .0,N0,10,8 
1010 SOUND l,Nl,10,8 

W 

1020 FOR W = 1 TO 50. NEXT W 
1030 RETURN 

2000 SOUND .0,N0,10,8 
2010 SOUND l,Nl,l£J,8 
2020 FOR W = 1 TO 100. NEXT W 
2030 RETURN 

2 
2 

(frames 5,9,23) 

(frame 42) 



Final Self-Test 

Now that you're done with the book, try this final examination to test all your 
skills. The answers follow the test. Use separate paper for your programs and 
calculations. 

L STARS is a number guessing game that was first published in People's 
Computer Company newspaper. It's fun to use with players of all ages and you 
should find it challenging to program as well. 

Here are the rules typed by the computer. You don't have to include them 
in your program. 

"I will think of a whole number from 1 to 100. Try to guess my number. 
After you guess my number, I will type one or more stars (*). The closer 
you are to my number, the more stars I will type. One star (*) means you 
are far away from my number. Seven stars (*******) means you are 
very, very close to my number!!" 

Logic: If the guess is 64 or more away, one star; 32-63 away, two stars; 16-31 
away, 3 stars; 8-15 away, 4 stars; 4-7 away,S stars) 2-3 away, 6 stars; 1 away, 7 
stars. You will need to use the absolute value function, something new to you but 
easy to use. 

Clues: ASS ( 10) = 10 
ASS (-10)=10 
IF ASS(X-Y)=10 THEN 100 

315 
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RUN 
ENTER YOUR GUESS? 1.0 

** 
ENTER YOUR GUESS? 2S 

*** 
ENTER YOUR GUESS? 50 
****** 
ENTER YOUR GUESS? 6.0 

**** 
ENTER YOUR GUESS? 45 
****** 
ENTER YO UR GUESS? 42 
***** 
ENTER YOUR GU ESS? 4 7 
******* 
ENTER YOUR GUESS? 48 
WINNER ! ! ! 

2. You may have used matrix commands on some other computer. (Matrix is 
just another name for array.) Versions of BASIC for home computers generally 
do not include matrix commands. However, they are easy to simulate. Try it. 

You have two 5 by 3 arrays called A and B, filled with small numbers that 
are read into the elements or boxes in the array from DATA statements. Write a 
program to add the contents of each element in array A to the corresponding ele­
ment in array B, and place the results in the proper place in a third array, C. 

A 7 8 9 

3 4 1 

6 8 2 

1 4 1 

8 10 2 

Example: 

B 3 6 8 

2 4 7 

1 3 1 

8 4 9 

6 6 6 

A(1,1) + B(1,1) = C(l,l) 
A(1,2) + B(1,2) = C(1,2) etc. 

C 10 14 17 

5 8 8 

7 11 3 

9 8 10 

14 16 8 



FINAL SELF-TEST 

RUN 
A ARRAY CO NTENTS 

-,. 8 9 

3 4 1 
6 8 2 
1 4 1 
8 10 2 

B ARRAY CONT ENTS 

3 6 8 
2 4 7 
J 3 1 
8 4 9 

6 6 6 

C ARRAY CONTEN T S 

10 1 4 J 7 
5 8 8 
7 11 3 

9 8 10 
14 16 8 

3. Your child plans to set up a weekend sidewalk stand selling "junk" from 
around the house (also known as a garage sale). Your youngster has no trouble 
finding merchandise and no trouble pricing it.. But he or she really doesn't 
understand the money system and is worried about making change when people 
buy these" goods." 

Write a program to allow the child to enter the amount of the sale and the 
amount of money received, and have the computer then print exactly how much 
and what kind of change to give back. The RUN is shown below. 

RUN 
ENTER TOTA L SA LE S AMOUNT? . 35 
ENTER AMOU NT RECEI VED? 1.00 
CO I N CHANG E .65 

1 HALF DOLLAR 
1 DIME 
1 NICKEL 

ENTER TOTAL SALES AMOUNT ? 3.45 
ENTER AMOUN T RECEIVED ? 20 . 00 

BILL CHA NGE IS 16 
1 $10 BIL L 
1 $ 5 BILL 
1 $ 1 BILL 

CO IN CHANGE .55 

1 HALF DOLLAR 
1 NICKEL 

317 
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Warning: Some versions of BASIC will round off numbers in peculiar ways (deep 
inside the computer) because of the way the electronics perform arithmetic. So 
beware! 4.9999 pennies is no fair. Write your program to avoid this kind of 
problem by checking for integer values for change that includes pennies. 

4. Write a program to perform conversions from selected U.S. standard 
measures to their metric equivalents and vice versa. Set up your program so that 
the user can select conversions as shown in the RUN below. 

RUN 
00 YOU WANT CONVERSIONS FOR 
(1) METRIC TO U.S. STANDARD MEASURES 
(2) U,S. STANDARD MEASURES TO METRIC 
TYPE 1 OR 2? 1 
WANT LIST OF CONVERSIONS (Y OR N)? Y 
SELECT CONVER$ION FROM THIS LIST. 
(1) CENTIMETERS TO INCHES 
(2) METERS TO FEET 
(3) KILOMETERS TO MILES 
(4) KILOGRAMS TO POUNDS 
(5) GRAMS TO OUNCES 
(6) LITERS TO QUARTS 
(7) DEGREES CELSUUS TO DEGREES FAHRENHEIT 
ENTER NUMBER OF CONVERSION DESIRED? S 

HOW MANY GRAMS? 1~ 

1~ GRAMS = .35 OUNCES 

DO YOU WANT CONVERSIONS FOR 
(1) METRIC TO U.S. STANDARD MEASURES 
(2) U.S. STANDARD MEASURES TO METRIC 
TYPE 1 OR 2? 2 
WANT LIST OF CONVERSIONS (Y OR N)? Y 
SELECT CONVERSION FROM THIS LIST: 
(1) INCHES TO CENTIMETERS 
(2) FEET TO METERS 
(3) MILES TO KILOMETERS 
(4) POUNDS TO KILOGRAMS 
(5) OUNCES . TO GRAMS 
(6) QUARTS TO LITERS 
(7) DEGREES FAHRENHEIT TO DEGREES CELSIUS 
ENTER NUMBER OF CONVERSION DESIRED? 3 

HOW MANY MILES? 2 
2 MILES = 3.218 KILOMETERS 

DO YOU WANT CONVERSIONS FOR 
(1) METRIC TO U.S. STANDARO MEASURES 
(2) U.S. STANDARD MEASURES TO METRIC 
TYPE 1 OR 2? 1 
DO YOU WANT THE LIST OF CONVERSIONS (Y OR N)? N~ .. ---Sincethelist 
ENTER NUMBER OF CONVERSION DESIRED? 1 was printed 

HOW MANY CENTIMETERS? 5~ 

5~ CENTIMETERS = 19.5 INCHES 

DO YOU WANT CONVERSIONS FOR 

And so on. 

above, no need 
to repeat it 
again. 
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We suggest the following manner of organizing the program, making extensive 
use of subroutines. The main program is shown at the top; here the user selects 
which type of conversion is to be made. The program then branches to 
subroutines which list the specific conversions. From these subroutines, the 
program GOSUBs again, to one of fourteen sub-subroutines (seven for each 
"direction" of conversion). 

DO YOU WANT CONVERSIONS FOR 
(1) MET RIC TO U.S. S TANDA RD MEASURES 
(2) U.S. S TANDARD MEASURES TO ME TR I C 
TYPE 1 OR 2? 2 

DO YOU WANT THE LIST OF CONVERSIONS (Y OR N)? Y 
S ELEC T CONVERSION DESIRED FROM THIS LIST : 
(1) CENTIMETERS TO INCHES 
(2) MET ERS TO FEET 
(3) KI LOMETERS TO MILES 
(4) KIL OGRAMS TO POUNDS 
(S) GRAMS TO OUNCES 
(6) LITERS TO QUARTS 
(7) DEGREES CELSIUS TO DEGR EES FARENHEIT 
ENT ER THE NUMBER OF THE CONVERS I ON DES I RED? 5 

DO YOU WANT THE LIST OF CONVERSIONS (Y OR N)7 Y 
SE LEC T CONV ERS I ON DESIRED FROM THIS LIST : 
( 1) I NCHES TO CENT I ME TERS 
(2) FEET TO METERS 
(3) MILES TO KI LOME TERS 
(4) POUNDS TO KILOGRAMS 
(5) OUNCES TO GRAMS 
(6) QUARTS TO LITERS 
(7) DEGREES FARENHE I T TO DEGREES CELS I US 
ENT ER THE NUMBER OF TH E CONVERSION DESIRED? 3 
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From anyone of these subroutines, return to the subroutine that sent it, and 
from there, return immediately to the main program to start over again. 

Here are the conversion values to include in the program. 

Metric to U. S. Standard 
1 centimeter = .39 inches 
1 meter = 3.28 feet 
1 kilometer = .62 miles 
1 kilogram = 2.2 pounds 
1 gram = .035 ounces 
1 liter = 1.0567 quarts 
Co = 5/9(FO-32) 

U.S. Standard to Metric 
1 inch = 2.54 cm 
1 ft. = .3048 meters 
1 mile = 1.609 kilometers 
1 pound = .45 kilograms 
1 quart = .946 liters 
FO = 9/5Co + 32 
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Answers to Final Self-Test 

1. 1" REMARK···STARS GAME 

2. 

2" LET N=INT(l"" · RNO(l»+l 
3" PRINT "ENTER YOUR GUESS", ,INPUT G 
35 IF G=N THEN PRINT "WINNER!!!" , GOTO 2" 
4" LET 0=A8S(G-N) 
5" IF 0>=64 THEN 17" 
6" IF 0>=32 THEN 16" 
7" IF 0>=16 THEN 15" 
8" IF 0>=8 THEN 14" 
9" IF D>=4 THAN 13" 
1"" IF D>=2 THAN 12" 
Its 

12" 
13" 
14" 
15" 
16" 
17" 

1" 
15 
2" 
25 
27 
3" 
35 
4" 
45 
5" 
55 
57 
6" 
65 
7" 
75 
8" 

PRINT "*", 
PRINT "." ; 
PRINT fl . " ; 

PRINT II.", 
PRINT II . "; 

PRINT "*" ; 
PRINT "*" , GO TO 3" 

REMARK···SIMULATION OF MATRI X ADDITIO N 
REMARK INITIALIZE 
DIM A(5,3), 8(5,3), C(5,3) 
REM LOAD A AND 8 ARRAY F ROM DATA STATEMENTS. PRINT ARRAYS 
PRINT "A ARRAY CONTENTS" , PRINT 
FOR X= 1 TO 5 
FOR Y=1 TO 3 
READ A(X,Y) , PRINT A( X,Y), 
NEXT Y 
PRINT 
NEXT X , PRINT , PRINT 
PRINT "8 ARRAY CONTENTS" , PRINT 
FOR X= 1 TO 5 
FOR Y=1 TO 3 
READ 8( X,Y) , PRINT 8( X,Y), 
NEXT Y 
PRINT 

85 NEXT X , PRINT , PRINT 
9" REM ADD A + 8 INTO C 
92 PRINT "c ARRAY CONTENTS" , PRINT 
95 FOR X=l TO 5 
1"" FOR Y=1 TO 3 
1"5 LET C(X,Y)=A( X,Y)+8( X,Y) , PRINT C( X,Y), 
1'1" NEXT Y 
115 PRINT 
12" NEXT X 
13" REM DATA FOR A ARRAY 
135 DATA 7,8,9,3,4,1,6,8,2,1,4,1,8,-1",2 
14" REM DATA FOR 8 ARRAY 
145 DATA 3,6,8,2,4,7,1,3,1,8,4,9,6,6,6 
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3. 19 REMARK***COIN CHANGER 
29 PRINT "ENTER TOTAL SALES AMOUNT"; .INPUT T 
39 PRINT "ENTER AMOUNT RECEIVEO";.INPUT M 
49 IF M<T THEN PRINT "NOT ENOUGH MONEY RECEIVEO".GOTO 29 
59 IF M=T THEN PRINT "EXACT CHANGE, NO CHANGE REQUIREO".PRINT.GOTO 29 
69 LET C=M-T.IF C<I.99 THEN 159 
65 PRINT 
79 LET B=C-(C-INT(C».PRINT "BILL CHANGE IS It; B 
75 LET C=C-B 
89 LET Bl=INT(B/29).IF BI=9 THEN 199 
85 PRINT Bl; " S29 BI LL" 
99 LET B=B-(Bl*29) 
199 LET B2=INT(B/19).IF B2=9 THEN 129 
19'5 PRINT B2; " SI9 BILL" 
119 LET B=B-(B2*19) 
129 LET B3=INT(B/5l.IF B3=9 THEN 149 
125 PRINT B3, " S 5 BILL" 
139 LET B=B-(B3*5) 
149 IF B<1 THEN 159 
145 PRINT B; " Sl BILL".PRINT 
159 LET C=INT( (C+.995)*199) 
152 LET C=INT(Cl 
155 PRINT "COIN CHANGE It; C/199.PRINT 
169 IF C<59 THEN 189 
179 PRINT "I HALF DOLLAR".LET C=C-59 
IS9 IF C<25 THEN 299 
199 PRINT "1 QUARTER".LET C=C-25 
299 LET C=INT(C/19l.IF D=9 THEN 229 
219 PRINT 0, " OIME".LET C=C-(O*19l 
229 LET N=INT(C/5),IF N=9 THEN 249 
239 PRINT N; " NICKEL" , LET C=C-(N*Sl 
249 IF C<1 THEN PRINTIGOTO 29 
259 PRINT INT(Cl; " PENNy"IPRINT,GOTO 29 



4. 100 REM***SELECTED MEASUREMENT CDNVERSIONS 
110 PRINT "DO YOU WANT CONVERSIONS FOR" 
120 PRINT "(1) METRIC TO U.S. STANDARD MEASURES" 
130 PRINT "(2) U.S. STANDARD MEASURES TO METRIC" 
140 PRINT "TYPE 1 OR 2"; , INPUT N 
150 ON N GOSUB 1000 ,1 100 
160 GOTO 110 
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1000 REM***USER SELECTS DESIRED METRIC TO U.S. CONVERSION 
1010 PRINT "WANT LIST OF CONVERSIONS (Y OR N)"; INPUT A$ 
1020 IF A$="N" THEN 1040 
1030 PRINT "SELECT CONVERSION FROM THIS LIST," 
1031 PRINT "(1) CENTIMETERS TO INCHES " 
1032 PRINT "(2) METERS TO FEET" 
1033 PRINT "(3) KILOMETERS TO MILES" 
1034 PRINT "(4) KILOGRAMS TO POUNDS" 
1035 PRINT "(5) GRAMS TO OUNCES" 
1036 PRINT "(6) LITERS TO QUARTS" 
1037 PRINT "(7) DEGREES CELSIUS TO DEGR EES FAHRENHEIT" 
1040 PRINT "ENTER NU MBER OF CONVERSION DESIRED"; INPUT M 
1050 ON M GOSUB 2100,2200,2300,2400,2500,2600,2700 
1060 RETURN 

1100 REM***USER SELECTS DESIRED U.S. TO METRIC CONVERSION 
1110 PRINT "WANT LIST OF CONVERSIONS (Y DR N)"; INPUT A$ 
1120 IF A$="N" THEN 1140 
1130 PRINT "SELECT CONVERSION FROM THIS LIST," 
1131 PRINT "(1) INCHES TO CENTIMETERS " 
1132 PRINT "(2) FEET TO METERS" 
1133 PRINT "(3) MILES TO KILO ME TERS" 
1134 PRINT "(4) POUNDS TO KILOGRAMS" 
1135 PRINT "(5) OUNCES TO GRAMS" 
1136 PRINT "(6) QUARTS TO LITERS" 
1137 PRINT "(7) DEGREES FAHRENHEIT TO DEGREES CELSIUS" 
1140 PRINT "ENTER NUMBER OF CONVERSION DESIRED", INPUT S 
1150 ON S GOSUB 3100,3200,3300,3400,3500,3600,3700 
1160 RETURN 

2100 REM***CM TO INCHES 
2110 PRINT "HOW MANY CENTIMETERS", INPUT C 
2120 PRINT C; "CENTIMETERS ="; C*.39; "INCHES" 
2130 PRINT I RETURN 

2200 REM***METERS TO FEET 
2210 PRINT "HOW MANY METER S"; INf?UT M 
2220 PRINT M; "METERS ="; M*3.28; "FEET" 
2230 PRINT , RETURN 

2300 REM***KM TO MILES 
2310 PRINT "HOW MANY KILOMETERS"; INPUT K 
2320 PRINT K; "KILOMETERS ="; K*.62; "MILES" 
2330 PRINT , RETURN 

2400 REM***KG TO POUNDS 
2410 PRINT "HOW MANY KILO GRAMS" , INPUT K 
2420 PRINT K; "KILOGRAMS =", K*2.2;"POUNDS" 
2430 PRINT I RETURN 

2500 REM***GRAMS TO OUNCES 
2510 PRINT "HOW MANY GRAMS"; INPUT G 
252" PRINT G; "GRAMS ="; G*.035; "OUNCES" 
253" PRINT , RETURN 

continued on the next page 
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2600 REM***LITERS TO QUAR TS 
2610 PRINT "HOW MANY LITERS"; INPUT L 
2620 PRINT L; "LITERS ="; L*1.0567; "QUARTS" 
2630 PRINT I RETURN 

2700 REM***DEGREE S C TO DE GREES F 
2710 PRINT "HOW MANY DEGREES CE LSIUS " ; INPUT D 
2720 PRINT DI "DEGREES CELSIUS ="; 9*D/5+32; "DEGREES FAHRENHEIT" 
2730 PRINT I RETURN 

3100 REM***INCHES TO CM 
3110 PRINT "HOW MANY IN CHES"; : I NPUT I 
3120 PRINT II "INCHES ="; 1*2.54; "CENTIMETER-S" 
3130 PRINT : RETURN 

3200 REM***FEET TO METERS 
3210 PRINT "HOW MANY FEET "; INPUT F 
3220 PRINT F; "FEET ="; F*.3048; "METERS" 
3230 PRINT I RETURN 

3300 REM***MILES TO KM 
3310 PRINT "HOW MANY MILES"; INPUT M 
3320 PRINT M; "MILES ="; M* 1. 609; "KILOMETERS" 
3330 PRINT I RETURN 

3400 REM***POUNDS TO KG 
3410 PRINT " HOW MANY POUNDS"; INPUT P 
3420 PRINT P; "POUNDS = " ; P*.45; "KILOGRAMS" 
34~0 PRINT I RETURN 

3500 REM***OUNCES TO GRAMS 
3510 PRINT "HOW MANY OUNCES"; INPUT 0 
3520 PRINT 0; "OUNCES ="; 0*28.35; "GRAMS" 
3530 PRINT I RETURN 

3600 REM***QUARTS TO LITERS 
3610 PRINT "HOW MANY QUARTS"; I INPUT Q 
3620 PRINT Q; "QUARTS ="; Q*. 946; "LITERS" 
3630 PRINT : RETURN 

3700 REM***DEGREES F TO DE GREE S C 
3710 PRINT "HOW MANY DEGREES FAHRENHEIT"; : INPUT D 
3720 PRINT D; "DEGREES FAHRENHEIT ="; 5/9*(D-32); "DEGREES CELSIUS" 
3730 PRINT • RETURN 



Appendixes 

BASIC FUNCTIONS 

This Appendix describes some of the more common and useful functions in­
cluded in most versions of BASIC used on personal computers. It is by no means 
an exhaustive list, and the functions may perform differently on the computer 
you use. Check the reference manual for your computer system for the complete 
list of functions available in your version of BASIC. 

Arithmetic Functions 

(In the following, "exp" stands for any BASIC expression, variable, or number.) 

ABS(exp): Gives the absolute value of the expresion, i.e., ABS(A)=A if A>=O, 
ABS(A) = -A if A<O. 
Example: IF ABS(X-G»= 64 THEN PRINT "*,, 

EXP(exp): Computes the exponential function, base e, where e=2.71828 .... 
Usually there is an upper limit on the value of the variable; In BASIC, the 
value in the parentheses must be less than 87.3365. 
Examples: B = EXP(X) 

Y = C*EXP( - A *T) 

FRE(O): Used to determine how much space is left in the computer's memory 
that is not being used by BASIC or the program stored in memory. Enter it in 
a print statement, with zero in the parentheses, and the number of unused 
bytes is given. 
Example: PRINT FRE(O) 
See also FRE(string variable) under String Functions. 

325 
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INT(exp): Computes the greatest integer less than or equal to expo Notice that 
INT(3.14)=3, but INT(-3.14) =-4. You may wish to check the reference 
manual for your version of BASIC for the similar function FIX. 

LOG(exp): Gives the natural logarithm, base e, of expo 
Example: 0 = LOG(1 + Xt2) 

RND(parameter): Generates a random number between 0 and 1 with control by 
the parameter value. For example, in BASIC, any positive value in the paren­
theses gives a new random number each time. A zero in the parentheses gives 
the same random number as was last generated by a RND function. Each dif­
ferent negative number (including fractions) gives a different random number, 
but the same random number is always given for the same negative value in 
the parentheses. The RND function may not work as described above for 
other versions of BASIC, so check your reference manual for details. 

SGN(exp): Gives a 1 if the expression evaluates to a positive value (>0); gives a 0 
if the expression evaluates to zero ( = 0); gives a -1 if the expression evaluates 
to a negative value «0). 
Example: ON SGN(X) + 2 GOTO 100, 200, 300 
If X is negative, the above statement will branch to line 100; If X = 0, it will 
branch to line 200; if X is positive, it will branch to line 300. 

SQR(exp): Gives the positive square root of expo Expression in parentheses must 
be zero or a positive value (no negative values) . 

Trigonometric Functions 

SIN(exp), COS(exp), TAN(exp), ATN(exp): The SIN, COS, and TAN functions 
give the sine, cosine, or tangent of exp, where exp is assumed to be given in 
radians. ATN computes , the principal value of the arctangent, in radians. The 
value of ATN(exp) will be in the range: -nl2<ATN(exp)<nl2. 

String Functions 

ASC(string): Gives the ASCII code numeric value for the first character in a 
string. 
Example: PRINT ASC(B$) 

CHR$(exp): Converts a number to the corresponding ASCII character. 
Example: The ASCII code number 7 rings the bell on a teletypewriter or 
causes a beep on many CRT's. To ring the bell, use CHR$(7) in a PRINT 
statement, like this: PRINT CHR$(7) 
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FRE(string variable: Gives the number of free (unused) bytes in the memory's 
reserved string space. See also FRE function under Arithmetic Functions. 

LEN(string): Gives the number of characters included in the string; spaces are 
always counted as characters. 
Examples: FOR K-l TO LEN(X$) 

STR$(exp): Converts a numeric expression to a string. The minus sign in a 
negative value is included in the string, and the leading space for the assumed 
" + " in a positive value is included in the string. 
Example: B$ = STR$(X*Y) 

V AL(string): Converts a string representation of a number to a numeric value. 
String must be numeric character. 
Example: X$="33.3" 

X=VAL(X$) 
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-
ASCII CHARACTER CODES 

Decimal Character Decimal Character Decimal Character 

000 NUL 043 + 086 V 
001 SOl1 044 087 W 
002 STX 045 088 X 
003 ETX 046 089 Y 
004 EOT 047 / 090 Z 
005 ENQ 048 0 091 [ 
006 ACK 049 1 092 \ 
007 BEL 050 2 093 ] 
008 BS 051 3 094 t 
009 HT 052 4 095 «-

010 LF 053 5 096 
, 

011 VT 054 6 097 a 
012 FF 055 7 098 b 
013 CR 056 8 099 c 
014 SO 057 9 100 d 
015 SI 058 101 e 
016 DLE 059 102 f 
017 DCI 060 < 103 g 
018 DC2 061 104 h 
019 DC3 062 > 105 
020 DC4 063 ? 106 j 
021 NAK 064 @ 107 k 
022 SYN 065 A 108 I 
023 ETB 066 B 109 m 
0:2.:.: CAN 067 C 110 n 
025 EM 068 D 111 0 

026 SUB 069 E 112 p 
027 ESCAPE 070 F 113 q 
028 FS 071 G 114 r 
029 GS 072 H 115 s 
030 RS 073 I 116 t 
031 US 074 J 117 u 
032 SPACE 075 K 118 v 
033 076 L 119 w 
034 " 077 M 120 x 
035 # 078 N 121 Y 
036 $ 079 0 122 z 
037 % 080 P 123 { 
038 & 081 Q 124 I 
039 082 R 125 } 
040 ( 083 S 126 'V 

041 ) 084 T 127 DEL 
042 * 085 U 

LF = Line Feed FF = Form Feed CR = Carriage Return DEL = Delete 



ERROR MESSAGES 

Errors will cause a message of the form: 

"ERROR xx at LINE nnnn. " 

The error number ("xx" above) may be in the range 1 to 199. 

ERRNUM 

ERRNUM 2 

ERRNUM 3 

; POWER NOT ON 

; MEMORY FULL 

; VALUE ERROR 
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ERRNUM 

ERRNUM 

4 

5 

; VARIABLE TABLE FULL (TOO MANY VARIABLES) 

; STRING LENGTH ERROR 

ERRNUM 6 

ERRNUM 7 

ERRNUM 8 

; READ OUT OF DATA 

; VALUE NOT + INTEGER 

; INPUT STMT ERROR 

; ARRAY/ STRING DIM ERROR 

ERRNUM 10 ; ARG STACK OVERFLOW 

ERRNUM 9 

ERRNUM 11 ; FLOATING POINT OVERFLOW 

ERRNUM 12 ; LINE NOT FOUND (GOSUB / GOTO) 

ERRNUM 13 ; NO MATCHING FOR 

ERRNUM 14 ; LINE TOO LONG 

ERRNUM 15 ; GOSUB/FOR LINE DELETED 

ERRNUM 16 ; BAD RETURNS 

ERRNUM 17 ; EXECUTION OF GARBAGE 

ERRNUM 18 ; STRING DOES NOT START WITH VALID NUMBER 

ERRNUM 19 ; LOAD PGM TOO BIG 

ERRNUM 20 ; DEVICE NUMBER GRATER THAN 7 

ERRNUM 21 ; NOT A LOAD FILE 





addition, 19 
array, 182,203,221,236,243, 

one dimensional, 182 
two dimensional, 222 

ASC function, 270 
ASCII,270 
assignment statement, 66 
Atari keyboard, 12 

BREAK key, 59 

CHR function, 270 
CLEAR key, 14 
COLOR statement, 287, 302 
compound interest, 28, 53 
control variable, 163 
CTRL key, 14 
cursor, 12, 13 

data, 56 
DATA statement, 120, 189, 194,247, 

264 
flag, 89, 195, 199 
format, 121 

DELETE BACK S key, 17 
DIM statement, 45, 184, 188,210,226, 

249 
direct mode, 11 

statements, 15 
division, 20 
DRA WTO statement, 290 

END statement, 50, 114 
errors, 51 

DELETE BACK S key, 52 
replace line, 50 

Index 

exponent, 29 
negative, 31 

exponentiation, 27 
expressions, 96 

flag, 87 
floating point notation, 29, 30 
FOR-NEXT, 154, 159, 185,232 

control variable, 163 
initializing, 196 
multiple statements, 157 
nested loop, 170 
STEP instruction, 164 

functions, 96 

GOSUB,303 
GOTO statement, 58, 67 
GRAPHICS command, 283 

GR,284 

IF-THEN statement, 82, 85, 127, 154, 
250 

comparison symbols, 81, 86 
flag, 87 
GOTO,86 
PRINT,86 

initializing, 67, 196 
INPUT statement, 54, 55, 185 

two or more variables, 56 
INT function, 95, 97 

LEN function, 279 
LET statement, 42, 44, 70, 87, 265 
line number, 47 
LIST,49 
loops, 70, 153 
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mantissa, 29 
matrix, 222 
multiple statements, 107 
multiplication, 20 

nested loops, 170 
NEW statement, 48 
NOTE,302 
numerical expression, 18,21, 133 

ON-OOTO, 105 
ON R OOTO, 106 

order of operations, 22, 26 

PLOT statement, 286 
PRINT statement, 16, 26, 133, 2) 1 

character positions, 135, 137 
colon spacing, 107 
comma spacing, 134 
empty, 62 
quotation marks, 138 
semicolon spacing, 63, 100, 136 ' 
strings, 139, 141 

program, 47 

random numbers, 91 
READ statement, 120, 185 

format, 128 
REMARK statement, 61, 65 
RESTORE statement, 272 

RETURN key, 12, 15 
RETURN statement, 303 
RND function, 91, 93, 97 
rounding, 167 
RUN,49 

semicolon spacing, 63 
SETCOLOR, 292 
SHIFT key, 14, 18 
SOUND statement, 298 
statements, 47 
STOP statement, 114 
stored program, 47 
strings, 16, 96, 139, 141 
string variable, 260, 269 

null string, 262 
subraction, 20 
subroutines, 303 
subscripted variable, 181, 192 
substrings, 275 

truncate, 21 

VAL function, 268 
variable, 42, 96 . 

double subscript, 221 
numeric, 45 
single subscript, 209, 220 
string, 45 

vectors, 222 
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