


























































































































































































































































































































































































































































































































































































































































------------------------------------------------------.... 
5 Subroutine to round and justify 

(Input of number of decimal places (P) and number to be justified (N) 
from data defined in main program modules) . 

5.1 X$ set to contain P zeros 
5.2 Integer value set as XN 
5.3 Decimal value set as XD 
5.4 Define X$ as rounded number string 
5.5 X$ returned to main modules for printing 

6 Auto;run. 
An automatic RUN routine using GOTO 200 is used to prevent the user 
entering RUN accidentally after LOADing 

Variables table 
Input and main program sections: 
E$(8,lO) Holds element names 
5$(8,2) Holds element symbol 
M(8) Holds atomic weight 
E Loop variable in main program 
X Loop variable in input routine 
A$ Menu choice 
R$ Reference for compound 
MOL WT Molecular weight 
A(8) Holds input of number of atoms of element 
P(8) Holds input or calculated percentage of element 
N(8) Holds calculated number of atoms of element 
C Constant for calculating percentages 

Round and justify subroutine: 
N Holds number for operation of subroutine . 
X$ Holds string form of number returned by subroutine 
XN Holds integer value of N 
XD Holds decimal value of N 
F Loop variable in subroutine 
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START . 
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DHIENSION 
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...... t 
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------------------------------------------------.... 
5 PR I NT " ::".:1" 
14 REM ******************************** 
15 REM 1.DATA ENTRY. ROUTINE CAN BE 
16 REM DELETED WHEN ENTRY COMPLETE. 
17 REM ******************************** 
20 DIM E$(S) 
30 DIM S$(S) 
40 DIM M(S) 
55 PRINT 
60 FOR X=1 TO 8 
65 REM ** ELEMENT NAME ** 
70 INPUT "ELEMENT NAME";E$(X) 
75 REM ** ELEMENT SYMBOL ** 
SO INPUT "ELEMENT SYMBOL":;S$(X) . ,- . 
S5 REM ** ATOMIC WEIGHT ** 
90 INPUT "ATOMIC MASS"; r'1 (X) 
91N=M(X):P=3:GOSUB 2000:X$(X)=X$:NEXT 
125 PR I NT " 7.:1 ELEMENT SYMBOL MOL. WT. II 

126 FOR X=1 TO 8 
130 PRINT X~ TAB(3):;E$(X):; TAB(14):;S$(X) . . . ~ 

;TAB(27~LEN(X$(X»);X$(X) 

150 NEXT 
151 PR I NT II ~nf'RESS ANY KEY, TO, CONTI NUE~ti!" 
152 GET Z$: IF Z$='"' THEN 152 
159 REM ****************************** 
160 REM LINES 15 TO 160 CAN BE 'DELETED 
161 REM AFTER DATA ENTRY AND REST OF 
162 REM PROGRAM ENTERED MUST USE *GOTO 
163 REM 200* TO USE PROGRAM,NOT RUN~TO 
164 REM PRESERVE DATA 
165 
17() 

REl"1 
REM 

****************************** 
**END 1.** 

180 HEM 
199 REM ************************* 
201 REM 2. PROGRAM MENU TO CHOOSE 
2(>2 

"'0" L _ ._~ 

"10 ..:... -.. 

REM CALCULATION. 
REM ************************* 
PRINT "CHOOSE CALCULATION REQUIRED:-

220 PRINT 

, ' 

, 

, . 

230 PRINT"TO INPUT NUMBER OF ATOMS AND G' 
ET PRECENTAGE ELEMENT COMPOSITION AND"; 
2~2 PRINT" MOLECULAR WEIGHT INPUT ,E" 
240 PRINT 
250 PPINT "TO INPUT PRECENTAGE ELEMENT A 
NALYSIS AND GET MOLECULAR FORMULA"; 
255 PRINT"INPUT M" , 

260 INPUT A$ 
270 IF A$<>"E" AND A$<>"M" THEN GOTO 260 
280 PR I NT II ~::I" 
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290 IF A$="M" THEN GOTO 1000 
292 REM ************ 
295 REM ** END ? 

~. ** " 
296 REM , ************ 
297 REM ****************** 
298 REM ~ PRE CENT ELEMENT -, 

"-' -
299 RE!'-l ****************** 
300 PRINT "ENTER REFERENCE FOR THE COMPO 
UND" 
310 INPUT R$ 
320 REM ** INITIALISE ** 

DIM A(S) 
MOLWT=O 
DIM P(S) 
FOR E=l TO 8 

340 
350 
360 
~70 PRINT "NUMBER OF ATOMS OF ";E$(E);"? 
II 

380 INPUT A(E) 
390 MOLWT=MOLWT+(A(E)*M(E» 
400 NEXT E 
'~10 c'RINT , .... q" 
l_I' c 1 ••• 1 

420 REM *CALCULATION AND PRINT RESULTS* 
430 PRINT "MOLECULAR WEIGHT AND COMPOSIT 
ION" 
440 PRINT 
450 PRINT "REF:";R$ 
460 PHINT 
470 PRINT "MOL.WEIGHT= ";MOLWT 
480 PRINT 
490 PRINT "MOL. FORMULA: "; 
500 FOR E=l TO 8 
510 IF A(E»l THEN PRINT S$(E);A(E); 
520 IF A(E)=l THEN PRINT S$(E);" "; 
530 NEXT E 
540 PHINT II~"", 
550 FOR E=l TO S 
560 IF A(E)=O THEN GOTO 620 
565 REM *CALCULATE PERCENTAGES* 
570 P(E)=A(E)*M(E)/MOLWT*100 
580 N=P(E) 
=9(-) 0-':> ...J _ 1-":'" 

I 600 SOSUB 
610 PRINT 
) ) ; X$ 

2000 
"PEF~CENT "; S$ (E) ; TAB (l8-LEN ';)($ 

620 NEXT E 
01 ""jC:-

0..:...;;) 

630 
635 
640 

REM *COPY 
GOTO 1800 
REM 
REM 

645 REM 

HERE FOH PRINTED RESULTS* 

************ 
** END 3. ** 
************ 
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650 REM 
993 REM ******************** 
994 REM 4. MOLECULAR FORMULA 
995 REM ******************** 
1000 PRINT "ENTER REFERENCE FOR COMPOUND 
" 
1010 INPUT R$ 
1020 REM **DIM ARRAYS** 
1030 DIM PCB) 
1040 DIM N(8) 
1050 PRINT 
1060 REM **INPUT PRECENTAGES** 
1070 FOR E=l TO 8 
lOBO PRINT. "PERCENT OF 
1090 INPUT peE) 

";E$(E);"?" . . 

1095 REM **CALCULATE PROPORTION* 
1100 N(E)=P(E)/M(E) 
1110 NEXT E 
1120 PR I NT "~'::I" 
1130 REM **CALCULATE AND PRINT RESULTS** 

1140 PRINT 
1145 PRINT 

"*MOLECULAP FORMULA*"; 
• 

TAB(O);"*******************" 
1150 PRINT 
1160 PRINT "REF:";H$ 
1170 PRINT 
1175 REM **CALCULATE MINIMUM** 
1176 REM **PROPORTION ELEMENT* 
1180 C=100 
1190 FOR E=l TO 8 
1200 IF N(E)=O THEN GOTO 1220 
1210 IF N(E)(C THEN C=N(E) 
1220 NEXT E 
1225 REM **DERIVE FORMULA** 
1230 FORE=l TO 8 
1240 IF N(E)=O THEN GO TO 1290 
i ':i<=() F'-':i .LL..-J -L 

1260 
1270 
1280 
1290 
1295 

1300 
Y BE 
1302 

N=N(E)/C 
GOSUB 2000 
PRINT S$(E); TAB(8-LEN(X$»;X$ 

• • 

NEXT E 
REM *COPY HERE FOR PRINTED RESULTS* 

PRINT "MULTIPLES OF THIS FORMULA MA 
THEil ; 
PRINT "ACTUAL FORMULA IF AT LEAST 2 

ATOMS OF", 
1 :::::04 EACH EL.EMENT PRESENT" 
1320 REM 

*********** 
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1330 REM **END 4. ** 
1340 REM *********** 
1780 REM 
1790 REM 

• 

1795 REM ** ENDRUN INSTRUCTIONS** 
1800 PRINT LEFT$(Y$,O);LEFT$(X$,20);"USE 

GOTO 200 TO RUN AGAIN.", 
1802 PRINT "USE GO TO 3000 TO SAVE" 
1810 STOP 
1820 REM 
1825 REM *** END PROGRAM *** 
1830 REM 
2000 REM ****************** 
2002 REM 5. SUBROUTINE TO ROUND 
2004 REM AND JUSTIFY. 
2006 REM ****************** 
2010 X$="" 
2020 FOR F=l TO P 
2030 X$=X$+"O" 
2040 NEXT F 
2050 XN= INT(N) 
2060 XD= INT(101P*(N-XN)+0.5) 
2070 X$=STR$(XN)+"."+LEFT$(X$,P+1-LEN(ST 
R$(XD»)+LEFT$(STR$(XD)+X$~P) 

2080 RETURN 
2090 REM 
2095 REM ** END SUB ** 
2889 REM **************** 
2980 REM 
2990 REM AUTO-RUN ROUTINE 
2995 REM **************** 
3000 SAVE "ELEMENT" 
3010 GOTO 200 
3020 REM ** END PROGRAM LIST ** 

V 4: Games programming 
Games are applications programs which are not of a type which fulfils/a specific 
purpose in a functional context; that is, they are not written to dp' a specific 
scientific, educational or data-manipulation task. In other words, tHey are only 
games; But this does not mean that, as programming tasks, they are frivolous. 
The enjoyment of playing the game on or with the computer is the application 
for which the program is written, but the task of programming a game is often 
difficult: Games programming is good practice for finding, deriving and coding 
algorithms and producing efficient and user-friendly programs. Graphics man­
ipulation plays a larger part in games programming than in most applications 
programs, and such programs are also more interactive, requiring repeated 
inputs and outputs. 
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BASIC, an interpreted language, is often slow for games purposes. Fast action 
graphics games (Space Invaders and their spawn) are written in machine code 
for speed of operation, as are tactical games where exhaustive exploration of 
possible moves is required (such as chess). Effective games can be programmed 
in BASIC, however, if the amount of calculation is not too great. 

An area of overlap between games and application programming is the degree 
of simulation. A program, given data and rules for manipulating the data, 
simulates a situation. In a serious application, this would be a real situation, 
with the manipulations performed as known or hypothesised relations from 
scientific knowledge. A game simulation would use invented relationships, or 
perhaps simplified formulae if it dealt with a 'real' situation. The techniques 
would be essentially the same, and are used in a program in the same fashion. 
From the point of view of this book, games may be considered as programming 
exercises; all the techniques you have learned can be put to use in writing games 
programs. 

V5: Example program 
This game is an implementation of a favourite game for computers, which has 
existed since the days of printout-only terminals (which is where the instruction 
PRINT in BASIC comes from, as a hangover from hard-copy terminals transferred 
to implementation on a screen). The basic idea, upon which many variations 
have been created, is that a landing must be made on the lunar surface at a speed 
low enough to prevent a crash. Rockets can be fired to slow the craft, but the fuel 
supply is finite. If the fuel supply is exhausted, a crash is inevitable. The game 
was originally played with a printout of the data only. This version uses one side 
of the screen for a graphic display, and prints the data on the other. 

5 REM ** LAN D E R 
7 Y $= "Ir.-Hru'U~'Hru'~~'UWIllij'n~'H~·I~l~TIlJj'U!iinru·H~'~iii'llru'~ru'H~llpifi~'Uffi'lIlifU~'.pfllru·U~'U~'II~'II~'II~'~~'Rlifll~fl 
iil~'HII~~'lIill~'HIiI~'~ " 
8 X $ - " ''''r "'I'-'t- " I'-~'-" I'''''I~''I'ti't''' ''I'-''-'I~''I';;''~I' ;;>1'-'1'-' ~";r" I~"I'- 'l~" I~;~ " - .r!, t1~,1!! !!, ,!!~J!. '\!!' .'!, .!!~,!!, ,!!,I,\!!, ,\!!~,<:'I,!!.,~'I.!!' ,1!!'1.~:, .. r:, '\!!' ,I! ,P.!, hi 
10 PR I NT" ~'::I"; TAB ( 1 0) ; "*LANDER* 
12 PRINT TAB(5);"LUNAR LANDING GAME." 
14 PRINT TAB(5);"YOU ARE INITIALLY 500 M 
ETERS" 
16 PRINT"ABOVE THE SURFACE OF THE MOON." 

18 PRINT"YOU HAVE 100 FUEL UNITS." 
20 PRINT "PRESS R TO FIRE ROCKETS" 
22 PRINT "TO SLOW DESCENT. EVEPY FIRING iI 

24 PRINT "USES 5 FUEL UNITS. YOU MUST LA 
ND" 
26 PR I NT "SLOWER THAN 8 TO SURV I VE. " , 
28 PRINT "GOOD LUCK" 
30 PRINT:PRINT "PRESS A KEY TO START" 
40 GET A$:IF A$="" THEN 40 
45 REM ** INITIALISE ** 
60 PRINT ":~~";LEFT$(Y$, 15) ,LEFT$(X$,20);" 
..... L.J .. ,n,lmoul_mu.tWIUIlIt ••••• I"' ... " 
70 F=100 
80 H=500 
90 8=15 
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95 REM ** START OF LOOP ** 
100 V=O 
110 IF H{600 THEN PRINT 
;LEFT:f(X~~20-H/30);" 

120 PRINT"~:FUEL "; F 
121 PRINT"HEIGHT ";H 

" 

125 PRINT "SPEED:":S:" " . . 

II ~:~" ; LEFTS (YS, 20) 

135 REM ** CHECK ROCKETS ** 
140 GET A1S:IF A1S="" THEN 140 
145 IF A1S="R" AND F>=5 THEN V=5 
150 IF V THEN PRINT "~";LEFTS(YS,20';LEF 
TS(XS,21-Hl30);"V V" 
160 IF F(5 THEN PRINT";:~I"; LEFTS (YS, 7) ; LEF 
TS(XS,I);"*EMPTY*" 
170 F=F-V 
180 S=S+2--V 
190 PR I NT II ;:':1" ; LEFTS (Y$, 20) ; LEFTS ( X$, 20-H 
/30);" ";TAB(20);" .. 
195 REM ** CHECK IF LANDED ** 
200 
210 
"';-":)(1 
-~- --

226 
.,.,.-_~ r-. .• 1 ...:-.--. --

IF H{30 THEN GOTO 230 
H=H'-S 
GOTO 100 
REM ** LANDING RESULT ** 
PRINT"~J]" 

PR I NT II ~'::I" 
235 IF 5<4 THEN PRINT ";~::i"LEFT$(Y$,10);LE 

FT$ (X$, 21> ; II PERFECT LAND I NG" 
240 IF S{ 4 THEN PR I NT II ;~::j" LEFT$ (Y$ , 10) ; LE 
FT$(X$,2U; "BUMPY BUT SAFE" 
250 IF S>=8 THEN PRINT ";::W'LEFT$(Y$, 10);L 
EFT $ ( X $ , 21 ) ; "CRASHED Arm SMASHED" 
260 PRINT" ;~W'LEFT$ (Y$,O); LEFT$ (X$, 12); "AN 
OTHER GAME? ( INPUT Y OR N)" 
270 INPUT A2$ 
280 IF A2$="Y" THEN GOTO 45 
290 REM ** END ** 
121 0 PR I NT" ;:::iFUEL "; F 

Lines 10 to 30 print instructions, and line 40 stops the program until a key is .. 
pressed. Lines 50 to 90 clear the screen, print the 'lunar surface' and set the \ > 

variables: F is fuel units, H is height above surface, S is speed of descent. ·· . . 
. '. 

The main program is in the loop between lines 100 and 220. V is set to . ,,.,.., 
flag, and the craft is printed by line 110 if the scale set allows it to be " .. 5. ]. r~~tl. · 
The craft disappears off the top of the screen if the hight is greater than , . . ,i« " 
120 prints the current data. Note the spaces after the variables to . . . ... 
values decrease, or in the case of speed becoming positive after being " ..... . 
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Line 140 checks if the R (for rocket) key is being pressed. If it is, V is set to 5. 
Line 150 prints rocket exhausts below the craft if the R key was pressed 
(evaluated by V = 0 = False if not pressed, V = 5 = True if pressed). The fuel is 
checked (line 160) and reduced by the value of V if not empty. The speed is 
adjusted by increasing it, then reducing it by the value of V if the rockets have 
been fired. Line 190 overprints the craft and rockets, and 200 checks if the · 
surface is near enough for landing to be assumed. If it is, control is transferred to 
the landing message section. If not, the height is adjusted and the program 
loops back to repeat the process. 

Notice that the variable V is used in three ways within the loop, and that the 
loop structure, using the GET instruction to see if the player has input 
instructions, is common in interactive games. It provides a simulation of a 
real-time process. In this game, the speed is assumed to be metres per second 
(hence the simple LET H = H - S of line 210). It is actually nominal 'metres' per 
program loop! Other games can wait for inputs, but the use of a loop allows the 
inexorable attraction of gravity to go on its way unless the player does 
something. 

Programming for this type of game can show the programmer that certain 
structures of programs are inefficient in program execution, since conditional 
branches to routines requiring calculations will noticeably slow the loop. In the 
interests of a good game, structured programming practice may be set aside and 
speed of execution can become , a goal in itself. However, remember not to 
transfer these techniques to serious programs! 

Garnes programming can become extremely complex, considering the strategy 
and tactics which must be built into the response from the computer. Lander, 
however, is only the simplest type of game. If this area interests you, you can 
put to work the techniques you have learned in this text to analyse some of the 
tactical games in the popular computing magazines. In order to appreciate the 
problems involved, you could start by writing a program to play noughts and 
crosses. You may think it is a simple game, but it is surprisingly difficult to 
program! , 
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APPENDIX I:CHR$ COD 
This appendix shows you what characters will appear if you PRIN1'C

i ]". [J; 
for all possible values of X. It will also show the values obtained by ' h1T 

PRINT ASq"X"), where X is any character you can type. This is 
evaluating the character received in a GET statement, converting 
case, and printing character based commands (like switch to u 
that could not be enclosed in quotes. 

PRINT$ CHR$ PRINT$ CHR$ PRINT$ CHR$ ' PRNT$ 

& 38 @ 64 Z 

0-4 , 
39 A 65 [ 

WHITE 5 
( B 66 # 40 

6 - 7 
C 67 ] ) 41 

Disables SHIFT C= 8 
D 68 i * 42 

Enables SHIFT C= 9 
E 69 + 43 

10~ 12 
F 70 E3 44 , 

RETURN 13 G 71 [fJ 45 
SWITCH TO 14 H 72 rn 46 LOWER CASE • 

15 / 47 I 73 B 
16 0 48 J 74 EJ 

MOVES CURSOR DOWN 17 1 49 K 75 U 
INVERSE VIDEO 18 2 50 L 76 D 
HOME CURSOR 19 3 51 M 77 0 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

DELETE CHARACTER 20 4 52 N 78 0 104 

21- 27 5 53 0 79 ~ 105 

RED 28 6 54 P 80 ~ 106 
. 

Q 81 EJ 107 
CURSOR RIGHT 29 7 55 

30 8 56 R 82 0 108 
GREEN 

BLUE 31 9 57 S 83 ~ 109 

SPACE 32 58 T 84 / lZJ "· 110 . 

. 
U 85 . 

33 • 59 , 

" 34 60 V 86 < 
W 87 # 35 61 -

$ 36 > 62 X 88 

% 37 ? 63 Y 89 
• 
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PRINT$ . CHR$ . PRINT$ CHR$ PRINT$ CHR$ 

D 116 CLR HOME 147 ~ 178 

~ 
. 

8J 117 INST OFF 148 179 

l&l 118 Brown 149 D 180 

[] 119 Lt. Red 150 (] 181 

[I] 120 Grey 1 151 [] 182 

[] 121 Grey 2 . 152 D 183 . 

[l] 122 Lt. Green 153 U 184 

EE3 123 Lt. Blue 154 ~ 185 

iJ 124 Grey 3 155 0 186 

rn 125 156 ~ 187 

[U 126 CRSR 157 ~ 188 

~ 127 158 - ~ 189 

128 159 ~ 190 

Orange 129 SPACE 160 ~ 191 

IJ 130 161 

131 ~ 162 

132 D 163 
. 

f1 133 0 164 

£3 134 LJ 165 

.- £5 135 R 166 

£7 136 [] 167 

£2 137 ~ 168 

£4 138 ~ 
-

169 

£6 139 [] 170 
- -

£8 140 
. [E 171 

SHIFT RETURN 141 C. 172 

SWITCH TO 142 [B 173 
UPPER CASE 

143 EiJ 174 

BRK 144 D 175 

CRSR 145 [l3 176 

RVS OFF 146 ~ 177 

Codes from 128 to 255 are the reversed images of codes 0 to 127 
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APPENDIX II: SCREEN DISPLAY 
CHARACTERS AND CODES 

the following chart lists all of the characters built into the Commodore 64 
character sets. It shows which numbers should be POKEd into screen memory 
(locations 1024--2023) to get a desired character. Also shown is which character 
corresponds to a number PEEKed from the screen. 

Two character sets are available, but only one set at a time. This means that 
you cannot have characters from one set on the screen at the same time you have 
characters from the other set displayed. The sets are switched by holding down 
the SHIFT and c= keys Simultaneously. 

Codes from 128-255 are reversed images of codes 0-127 

POKE SET 1 SET 2 POKE SET 1 SEl2 POKE SET 1 SEl2 

o @ @ 21 U u 42 * 

1 A a 22 V v 43 + + 

2 B b 23 W w 44 , , 

3 C ( 24 X )( 45 - -
4 D d 25 Y y 46 • • 

5 E e 26 Z z 47 / / 

6 F f 27 [ [ 48 o o 
7 G 9 28 £ £ 49 1 1 

8 H h 29 ] ] 50 2 2 

9 30 i i 51 3 3 
-

10 J J 31 52 4 4 

11 K k 32 SPACE SPACE 53 5 5 

12 L 33 54 6 6 

13 M m 34 " " 55 7 . 7 

14 N n 35 # # 56 8 

15 o o. 36 $ $ 57 9/ .9i? liii :\ 
16 P 37 % % p -;:5:-;;8--t--::~: -1,-...•• .22... -: .. , .•. :,, 7),' ","j, 

-----ll----~-- -----ll----J--- -----11---1- " ---, 
17 Q 

1\ 18 R 

19 S 

20 T 

q 38 & & 59 ; '.'.' ':::"',',:,,::,,:.',' 

r 

s 

t 

39 . . 60 < ,.i\ : 
40 ( ( 

41 ) ) 
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-

POKE 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

. 76 

77 

78 

79 

80 

81 

82 

83 

84 

-------------------... !I 

SET 1 SET2 POKE SET 1 

) ) 85 G3 - -

E3 E3 86 ~ 
[t] A 87 C 
rn B 88 l+J 
B ~ 89 [] L 

D 0 90 [[] 

U E 91 EE 
D F 92 £; 

0 G 93 rn 
0 H 94 [TI 

bJ I 95 ~ 
~ J 96 SPACE 

~ K 97 [] 

0 L 98 ~ 
~ M 99 D 
0 N 100 D 
0 0 101 lJ 
0 P 102 ~ 
II Q 103 [ ] 

D I R 104 ~ 
[tJ S 105 r"J 
D T 106 [] 
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SET 2 POKE 

U 107 

V 108 

W 109 

X 1 10 

Y 1 1 1 

Z , 12 
-

EI3 11 3 

IJ 114 

[I] 115 

~ 116 

~ 117 

SPACE 118 

[] 119 

~ 120 

D 121 
- 0 122 

0 123 

R -
124 

D 125 

~ 126 

~ 127 

[] 

SET1 

[B 

~ 
[g 

EiJ 
0 
U3 
E'3 
m 
~ 
0 
[] 
[] 

D 
U 
~ 
0 
~ 
~ 
~ 
~ 
~ 

SET 2 

[B 

~ 
~ 
EiJ 
0 
U3 
~ 

. Efj 
~ 
0 
[] 
[] 

D 
Ll 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

-

, ',', 

.,:,:. 
" ". 

, ." 
' .. 
:. : 



APPENDIX III: ABBREVIATIONS 
FOR BASIC KEYWORDS 

Commodore 64 BASIC allows you to abbreviate keywords by typing the first one 
or two letters of a word followed by the SHIFTed next letter. Words will be listed 
in their full form whether entered as abbreviations or in full. 

Com­
mand 

ABS 

AND 

ASC 

ATN 

CHR$ 

CLS 

CLR 

CMD 

CONT 

COS 

DATA 

DEF 

DIM 

END 

EXP 

FN 

FOR 

FRE 

GET 

GET# 

GOSUB 

GOTO 

IF 

INPUT 

INPUT# 

Abbrev­
iation 

A SHIFT B 

A SHIFT N 

A SHIFT S 

A SHIFT T 

C SHIFT H 

CL SHIFT 0 

C SHIFT L 

C SHIFT M 

C SHIFT 0 

NONE 

D SHIFT A 

D SHIFT E 

D SHIFT I 

E SHIFT N 

E SHIFT X 

NONE 

F SHIFT 0 

F SHIFT R 

G SHIFT E 

NONE 

GO SHIFT S 

GO SHIFT 0 

NONE 

NONE 

I SHIFT N 

Appearance 
on screen 

A 1IJ 
A IZI 
A [!J 

A [J 

C [ ] 

CL 0 
C 0 
C IS) 

C 0 
COS 

D : ~ 

D El 
D ~ 

E !2; 

E ~ 

FN 

F 0 
F 0 
G 

GET# 

GO'.] 

G H 

IF 

INPUT 

I Z 
317 

Com­
mand 

INT 

LEFT$ 

LEN 

LET 

LIST 

LOAD 

LOG 

MID$ 

NEW 

NEXT 

NOT 

ON 

OPEN 

OR 

PEEK 

POKE 

POS 

PRINT 

PRINT# 

READ 

REM 

Abbrev­
iation 

NONE 

LE SHIFT F 

NONE 

L SHIFT E 

L SHIFT I 

L SHIFT 0 

NONE 

M SHIFT I 

NONE 

N SHIFT E 

N SHIFT 0 

NONE 

o SHIFT P 

NONE 

P SHIFT E 

P SHIFT 0 

NONE 

? 
• 

P SHIFT R 

R SHIFT E 

NONE 

RESTORE RE SHIFT S 

RETURN RE SHIFT T 

RIGHT$ R SHIFT I 

RND R SHIFT N 

Appearance 
on screen 

INT 

LE ~ 

LEN 

L D 
L tJ 
L n 
LOG 

M ~ I 
NEW 

N D 

N C 
ON 

0 :::J 
OR 

P 11 

P C 
POS 

? • 

P LJ 
/ 

~ . 
• R , 

I 
• , 

REM 

RE [. ] 

RE r:: 
R ~] 

R V1 



Com­
mand 

RUN 

SAVE 

SGN 

SIN 

SPC( 

SQR 

STATUS 

STEP 

STOP 

STR$ 

Abbrev­
iation 

R SHIFT U 

S SHIFT A 

S SHIFT G 

S SHIFT I 

S SHIFT P 

S SHIFT Q 

ST 

ST SHIFT E 

S SHIFT T 

ST SHIFT R 

Appearance 
on screen 

R 
~ 

1, 

S ["j 

S r:::: 
S 
~ 

~ 

S n 
S • 
ST 

ST 
r, 

S C 
ST H 
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Com­
mand 

SYS 

TAB( 

TAN 

THEN 

TIME 

TIME$ 

USR 

VAL 

VERIFY 

WAIT 

Abbrev­
iation 

S SHIFT Y 

T SHIFT A 

NONE 

T SHIFT H 

TI 

TI$ 

U SHIFT S 

V SHIFT A 

V SHIFT E 

W SHIFT A 

Appearance 
on screen 

S =:1 
T :.1 
TAN 

T [ ~ 

TI 

TT$ 

U [,! 

V ["j 

V .-
~ 

W ["j 



APPENDIX IV: ERROR 
MESSAGES 

• 

BAD DATA When the program was expecting numeric data, string data was 
received from an open file. 
BAD SUBSCRIPT An attempt was made to reference an element of an array 
whose number is outside the range specified with DIM. 
BREAK Program execution has stopped as a result of hitting the. STOP key. 
CAN'T CONTINUE The CONT command will not respond: either the 
program has not been run, or a line has been edited, or an error has been 
encountered. 
DEVICE NOT PRESENT One of the commands OPEN, CLOSE, CMD, 
PRINT#, INPUT# or GET# has attempted to access an unavailable VO device. 
DIVISION BY ZERO BASIC will not divide a number by zero. 
EXTRA IGNORED An attempt has been made to INPUT too many items of 
data. 
FILE NOT FOUND Tape: no End Of Tape marker found. Disk: no file with the 
requested name exists on disk. 
FILE NOT OPEN The file specified in a OPEN, CLOSE, CMD, PRINT#, 
INPUT# or GET# has not been OPENed. 
FILE OPEN You have attempted to OPEN a file with a file number which is 
already in use. 
FORMULA TO COMPLEX It is sometimes necessary to split complex string 
expressions and formulae which use many layers of brackets to allow BASIC to 
process them correctly. 
ILLEGAL DIRECT You have tried to use an INPUT statement in direct mode. 
This is not allowed. 
ILLEGAL QUANTITY The value of an argument is outside the allowed range. 
LOAD Unspecified tape error. 
NEXT WITHOUT FOR Loops incorrectly nested or FOR ... NEXT statements 
incorrectly matched. 
NOT INPUT FILE INPUT or GET used with a file specified as output only. 
NOT OUTPUT FILE PRINT used with a file specified as input only. 
OUT OF DATA Insufficient DATA items for the current READ statement. 
OUT OF MEMORY No RAM available for program or variables. Usually 
either: program too large, too many FOR loops or too many GOSUBs. 
OVERFLOW BASIC cannot handle numbers larger than 1.701418838

. 

REDIM'D ARRAY An array may only be DIMensioned once within a 
program. 
REDO FROM START You have tried to type characters into a numeric 
variable using INPUT. Retype the entry correctly. / , 
RETURN WITHOUT GOSUB RETURN statements must always' be matched 
with GOSUB .statements. 
STRING TOO LONG 255 characters is the maximum allowed in a string. 
?SYNTAX ERROR Spelling, punctuation or other similar problems have 
produced an unrecognisable statement. 
TYPE MISMATCH You have confused numbers and strings within a 
statement. 
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UNDEF'D FUNCTION You have tried to use DEF FN to access a user-defined 
function which you have not yet defined. 
UNDEF'D STATEMENT You have tried to use RUN, GOTO or GOSUB with a 
non-existent line number. 
VERIFY The program on tape or disk is not identical to the program currently 
held in memory. 
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NOTE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

APPENDIX V: MUSIC NOTE 
VALUES 

MUSICAL NOTE OSCILLATOR FREQ 

OCTAVE DECIMAL HI LOW 

C-O 268 1 12 
C#-O 284 1 28 
D-O 301 1 45 
D#-O 318 1 62 
E-O 337 1 81 
F-O . 358 1 102 
F#- O 379 1 123 
G-O 401 1 145 
G#-O 425 1 169 
A-O 451 1 195 
A#-O 477 1 221 
B-O 506 1 250 
C-1 536 2 24 
C#- l 568 2 56 
D-1 602 2 90 
D#-l 637 2 125 
E-1 675 2 163 
F-1 716 2 204 
F#-1 758 2 246 
G-1 803 3 35 
G#-l 851 3 83 
A-I 902 3 134 
A#-l 955 3 187 
B-1 1012 3 244 
C-2 1072 4 48 
C#-2 1136 4 112 
D-2 1204 4 180 
D#-2 1275 4 251 
E-2 1351 5 71 
F-2 1432 5 152 
F#- 2 1517 5 237 
G-2 1607 6 71 
G#- 2 1703 6 167 
A-2 1804 7 12 
A#-2 1911 7 119 
B-2 2025 7 233 
C- 3 2145 8 97 
C#-3 2273 8 225 

I 

D-3 2408 9 104 i I' 
D#- 3 2551 9 2471 
E-3 2703 10 143 
F-3 2864 11 48 
F#-3 3034 11 218 
G-3 3215 12 143 
G#-3 3406 13 78 
A-3 3608 14 24 
A#-3 3823 14 239 
B-3 4050 15 210 
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MUSICAL NOTE OSCILLATOR FREQ 

NOTE OCTAVE DECIMAL HI LOW 

64 C-4 4291 16 195 
65 C#-4 4547 17 195 
66 . D-4 4817 18 209 
67 D#-4 5103 19 239 
68 E-4 5407 21 31 
69 F-4 5728 22 96 
70 F#-4 6069 23 181 
71 G-4 6430 25 30 
72 G#-4 6812 26 156 
73 A-4 7217 28 49 
74 A#-4 7647 29 223 
75 B-4 8101 31 165 
80 C-5 8583 33 135 
81 C#-5 9094 35 134 
82 D-5 9634 37 162 
83 D#-5 10207 39 223 
84 E-5 10814 42 62 
85 F-5 11457 44 193 
86 F#-5 12139 47 107 
87 G-5 12860 50 60 
88 G#-5 13625 53 57 
89 A-5 14435 56 99 
90 A#-5 15294 59 190 
91 B-5 16203 63 75 
96 C-6 17167 67 15 
97 C#-6 18188 71 12 
98 D-6 19269 75 69 
99 D#-6 20415 79 191 

100 E-6 21629 84 125 
101 F-6 22915 89 131 
102 F#-6 24278 94 214 
103 G-6 25721 100 121 
104 G#-6 27251 106 115 
105 A-6 28871 112 199 
106 A#-6 30588 119 124 
107 B-6 32407 126 151 
112 C-7 34334 134 30 
113 C#-7 36376 142 24 
114 D-7 38539 150 139 
115 D#-7 40830 159 126 
116 E-7 43258 168 250 
117 F-7 45830 179 6 
118 F#-7 48556 189 172 
119 G-7 51443 200 243 
120 G#-7 54502 212 230 
121 A-7 57743 225 143 
122 A#-7 61176 238 248 
123 B-7 64814 253 46 
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Appendix VI: Program Library 

This appendix contains applications and utility programs and routines, and 
games. Some of these have been referred to in the main text. Due to lack of 
space, the programs are not fully documented. 

"CUBE" 
This program gives the computer the capacity to draw a line between specified 
plot co-ordinates. Commodore BASIC does not provide us with a LINE instruc­
tion that does this automatically, but you may be interested in the method, 
which is the way the LINE instruction automatically calculates the points to plot. 
As it stands, the program gets the values of X and Y, using a READ statement. It 
is possible to INPUT for two sets of X, Y points, giving an error message if the 
points are out of range. Line 110 calculates the X and Y axis differences between 
the specified points. Line 90 defines the variable A as the greater of these. In the 
loop (I = 1 to ABS(A), since A may be negative) XA and YA are decremented or 
incremented (as X and Yare positive or negative) by the distance to be covered 
between points, divided by the number of steps needed. 

10 POKE53272,S 
20 POKE56576,PEEK(56576) AND 254 
~o POI(E53272, S 
40 POKE53265,PEEK(53265) OR 32 
50 FOR 1=0 TO 999:POKE163S4+I,230:NEXT 
60 FOR 1=0 TO SOOO:POKE24576+1,0:NEXT 
70 FOR J=l TO 12 
80 READ XS,YS,XE,YE 
90 XA=XE-XS:YA=YE-YS:A=(XA AND(ABS(XA»= 
(ABS(YA»»+(YA AND(ABS(XA)«ABS(YA»» 
100 X=O:Y=O 
110 X=X+XS:Y=Y+YS 
120 FOR 1=1 TO ABS(A) 
130 X1=INT(X/S):B=7-(X AND 7) 
140 Y1=INT(Y/8):L=Y AND 7 
1.50 C=Y1*320+X1*8+L 
160 POKE24576+C,PEEK(24576+C) OR 2lB 
170 X=X+XA/ABS(A):Y=Y+YA/ABS(A) 
180 NEXT I,J 
190 DATA 132,80,172,80,172,80,172,120 
200 DATA 172,120,132,120,132,120,132,80 
210 DATA 152,60,192,60,192,60,192,100' 
220 DATA 192,100,152,100,152,100,15~~60 
230 DATA 132,80,152,60,172,80,192,60 
240 DATA 132,120,152,100,172,120,192,100 
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"LISSAJOUS" 
A program to produce intricate and interesting patterns, named after the 
mathematician who discovered the equation that produces them. You merely 
enter the values of A, Band C in response to the prompts and watch the patterns 
develop. 

10 INPUT"INPUT A1 (INTEGER 1 TO 10) " • A 1 , 
?(I - -' INPUT" INPUT B 1 ( I !'HEGER 1 TO 10) ";Bl 
"":!" .) ._' " INPUT" INPUT Cl (0 TO <) '-' ";Cl 
40 PI=4*ATN(1) 
50 POKE56576,PEEK(56576) AND 254 
6 1)- p. 0'/ E c""" '":'7 '":' 8 r..... ,J . .:...... L, 
70 POKE53265,PEEK(53265) OR 32 
80 FOR 1=0 TO 999:POKE16384+I,230:NEXT 
90 FOR 1=0 TO 8000:POKE24576+I,O:NEXT 
100 FOR 1=0 TO 300 STEP 0.1 
110 Y=100+50*SIN(Bl*PI*I/100) 
120 X=160+80*SIN(C1+Al*PI*I/100) 
130 X1=INT(X/8):B=7-(X AND 7) . 
140 Yl=INTCY!8):L=Y AND 7 
150 C=Yl*320+Xl*8+L 
160 POI<E24576+C, PEEK (2457 6+C) OR 2 ·l·B 
170 NEXT 

"CODER" 
The computer chooses a four-digit code sequence comprised of the digits 1 to 6. 
You input your guess for this code sequence. The computer prints your guess, 
checks for the number of digits in the correct place which correspond to the 
code, storing this as AST (for asterisk), and then checks through the remaining 
digits for numbers which occur in the code sequence, but are not in the correct 
place (DOLLAR). These values are then printed. This information helps you to 
refine your next guess. 15 goes are allowed, and if you haven't got the code in 15 
tries, it is printed out for you. The program is structured with a sequence of calls 
to subroutines. Note that the code can include repeated digits, and analyse the 
checking procedures to see how this is dealt with. 

5 REM**CODER** 
6 D $ II '''' II ""'rw 'II r Y'I~' 'II'."'" ,. 'II"' "II~ '11 ,....1, ,_.,' r- 'II'" 'I'" '11,""11,· "'11"'" "II" "II" 'III" '''I IW 

'1/' "-III'" 'I'" '1]1" "1"" II,w"1 , .. 'II' ".111""1'" ', ... '11'-' 'II" ''( . = J!.i.!! .I!!~.I!I .. t!! .. ~!.I.!! .. eli. ~! .. e!~. !1~ . !l.!. !I .. !1~.¥.! -I.I!!<.!! .. P.i •. ~!.I. @I.I.!!.J! .. !! .. r.1.I .e!.J.~! .. !! .. Il .. f-! .. t!! .. !!4.~ .. @!.\'!!4 
" -l'- 'I'-" I'-'I'-;>t";'~~ II .I!! .~~ .I!! .. @t •• F.!.I.!!.I.I!I.I 
10 GOSUB 1000 
20 REM**INITIALSE AND CHOOSE CODE** 
30 GUESS=O 
40 C$="" 
50 N$="123456" 
60 FOR F=l TO 4 
70 C$=C$+MID$(N$,(INT(RND(1)*5+1»,1) 
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80 NEXT 
90 INPUT" :~::Iri'iIENTER YOUR GUESS"; GS 
100 PR I NT "'~l:IGUESS!llll ';~+ !~y~a$~ru" 

110 MARR=o 
120 GOSUB 400 
130 IF MARK=1 THEN 90 
140 GUESS=GUESS+l 
150 PR I NT II ;:W' ; LEFT$ (DS , GUESS+2) ; "ffi'II" ; GS; T 
AB (7) ; 

160 GOSUB 500 
170 GOSUB 600 
180 PRINT AST~TAB(9)=DOLLAR - -
200 REM**SEE IF 15 TRIES OR CODE CRACKED 
** 
210 IF AST=4 OR GUESS=15 THEN 2000 
220 REM**LOOP TO NEXT GUESS** 
230 GOTO 90 
400 REM**CHECK INPUT** 
410 FOR F=1 TO LEN(G$) 
420 IF ASC(MIDS(GS,F,I»)54 OR ASC(MID$( 
GS,F,I»(49 THEN MARK=1 
430 NEXT 
440 IF LEN(GS)(>4 THEN MARK=t 
450 IF MARK=O -rHEN RETURN 
460 PRINT U;F.W'; LEFTS <DS,GUESS+3) ; "WHAT "; 
GS;" TRY AGAIN" 
470 FOR 1=1 TO 100:NEXT 
480 PRINT "~";LEFTS(DS,GUESS+3);" 

490 RETURN 
500 
510 
.".~O -.I .... 

REM** FIND + NUMBER** 
AS=CS:AST=O 
FOR F=1 TO 4 

II 

IF MIDS(AS,F,l)<>MIDS(GS,F,l) THEN 5 
70 
540 
550 
F) 
560 
F) 

AST=AST+l 
GS=MIDS(GS,I,F-t)+"O"+MIDS(SS,F+1,4-

• 
AS=MIDS(AS,I,F-1)+"X"+MIDS(A$,F+l,4-

570 NEXT 
580 RETURN 
600 REM**FIND S NUMBER** 
610 REM 
620 DOLLAR=O 
630 FOR F=1 TO 4 
640 FOR N=1 TO 4 
650 IF MID$(AS,F,I)<> MIDS(SS,N,1) 
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660 DOLLAR=DOLLAR+l 
670 A$=MID$(A$~1,F-l)+"X"+MID$(A$,F+1,4-
F) 
680 G$=MIDS(GS,1,N-l)+"O"+MIDS(G$,N+i,4-
N) 

690 NEXT N 
695 NEXT F 
700 RETURN 
1 ) - - F'R I NT " ;···-..... I~"I ... "I';;j'I"-'I"-'~·'I'~'I'TIr. .. UIO·II';·II .. ·IIr.;·m;;·IIG"II'''IIG;·D~·HI:;'II'''IIr.nI-'UI:;·IICODE { 00 ill ..... ,.m .. I.~ • . t.·t!!!· .P.!.I.F.! .. 1!l.1.~ .. ill H,.itlll I~I HIlI III" "I AJI ~IIII!' pi HIli p111 a II' 
R" 
1 0 1 0 PR I NT " ~·lim]!ti ·HrifUlirU~R~H!ilI~·H~~"UPilHif!~]W. ·II***** " 
1 020 PR I NT" :r.iWnlli·il~ll~·lIjiIlI&IICOMPUTER CHOOSES 4 NUM 
BERES BETWEEN" 
1030 PR I NT" ~'H~H TO 6 AND AT RANDOM, REP AT 
ITIONS BEEING " 
1040 PR I NT It ~'H~rIALLOWED, FOR EXAMPLE ~~H 232':~1. 

" 
1050 PR I NT" m'l!Inl!YOU ENTER A SEQUENCE OF 4 N 
UMBERES" 
1 060 PR I NT" ~'H~nHE COMPUTER TELLS YOU HOW 
MANY " 
1070 PR I NT" ~i'Kii"lIARE RIGHT AND I N THE I R CORR 
ECT " 
1080 PR I NT" fuUf;f\IPOS r T I ON, DENOTED BY :l:l+!!l!!! OR 

" 
1090 PR I NT fI ~mnr~;r.t!m~ DENOT I NG RIGHT NUMBER B 
UT IN" 
1100 PR I NT" Uillpi'liWRONG POS I T I ON. YOU HAVE UPT 
o 15" 
1110 PR I NT fI [i.lllif!IGUESSES" 
1120 PR I NT" )mnlliiPRESS A KEY WHEN READY-ri~" 

1130 GET AS:IF AS="" THEN 1130 
1 140 PH I NT" I"'ij" • RETURN • - ,. _.j • 

2000 REM**ENDROUTINE** 
2010 IF AST=4 THEN 2050 
2020 PR I NT II ::']!':1I15 TR I ES AND NO SUCESS. 
E WAC: I"IIJ". CS·· ,, " ;;!" • END -......l lilt !.II ,nlll a • 

2030 PR I NT II PHESS A I<EY TO END" 
2040 GET AS:IF AS="" THEN 2040 

PR I NT" :"::\" : END 
2050 PR I NT" ::'::I~!(!r:iaSUCESS I N S.III~:: ": GUESS = " . . 

TR I ESIIIIH:~I" ... ... i 

2060 END 
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"GRIDHUNT" 
The computer hides itself on an 8 by 8 grid, which is displayed on the screen. 
You input your guesses of the co-ordinates, the guessed square is marked, and if 
not correct 'the computer gives a prompt for its direction from this square, using 
compass directions. 

1 REM**GRIDHUNT** 
10 PR I NT II ::'::r51GR I DHUNT II 
1 c: D $ = II "ill'Ri'I":"I1'""'I~'I"" ''C'''''1ro''I~''I'iiil'''''I'm'i'-'I'-'1'~" I""'I'iii'lr'i'l"!ii'I'-'I"';'I""'1 '-'1 " '-' .I. ... <., ,~".f! .. f! .. f!~ .~.I.I!! .. ~ .. < . . m .. m~.f! .. J!! •. f! .. I!! ...... I.t ....... I!!.J!~ .!!~.!!. 

1 7 L $ = "' ~mrp'~'II~'lInliillj1lrHliflfill~'II\iiI~1~'lIiH~'H~'H~1~'lUill~'lllin:~'H~l~'lIial~'IIIi'II~'lIanIfiiU~'~'~ 

~1lRlli'Rm'nIi'R~]1if8 " 
20 FOR X=2 TO 16 STEP 2 
30 PRINT"~~~"; " :1fI'2i:\"; LEFT$ (L$, X+l) ; X/2; ";'::!"; L 
EFT$ (D$, X+2) ; "~'H"; X/2 
40 PR I NT II ";~"i'I'~'I'iii'l" • LEFT$ ( L$ X \ • "+" • "';;;:1" • LEFT$· ~ I ~.,J.I; ... " .'-" • - '. .!--. " . 7... 
(D$~19);LEFT$(L$,X);"+" 

50 PR I NT II ;~" ; LEFT$ (D$ ~ X + 1 ) ; II ~n~'H+ II ; " ;:::1" ; LEFT 
$ (D$ , X + 1) ; LEFT$ (L$ , 18) ; II + II 
60 NEXT 
70 E=INT(RND(1)*8)+1 
75 N=INT(RND(1)*8)+1 

G=(E-l)*8+N 
t1=O 

100 PR I NT II ~::!" ; II ~rij:rr:!TW' ; LEFT$ (L$. 20) ; "YOUR GU 
ESc. - II • II ';;;~'-"I'''''I'''' J'''''I'-'''" • LEC'T$ (I $ "f)' II ACROCS" II 1o.J • '~1I~i.!! .. m .. e; .. r.!. ,m", I - '- ',...:.. ., ~ : 

1 1 ( , T N F' U T II 'j"··'·i;;'I .. ,tj'I·-'I·· .. 'I,."'I' .. i'J'-·I'a'I'-'I'-" .. ··'1·;,;;'I' .. ·'I'njlll .. i'I';;:j 'I'"·j'I '~'ri;·III -·'I' .. ·'J·;;i'1···"IGUE S S 
J .... !u'!J .I:! •. t! . . ~ . . j!! .. ~! .t.~!.J .I!! .. C!.\. ~.1. ~.I.I!!. p . . E!. p.\.~! .I.r.! ,I.P.! .iP.l 1:! . . ~! .. ~.t.I: ! .I.l!!. 

II. A 
~ 

1 ?()- F'R I NT" " ~''';'I' ''''I 'ii'!':'''''i'l" • L!='FT$ (i .;1:: ?6'·" _ , !';n:t .~ .. ~ . .... :...c!.I.r... ,- '--- ,.- ~!I 

'iij·!·iij'I·-;·!·"j·l'ij·I-:;·! II. LC'FT$ (L$ ?O)·" DOW"'?" .""I.t .• d~·I .r. .. tl. ... m' l , '- , .- _, 1"\1 • 

H. D 
~ 

131 FOR X=l TO 5 
F'R I N-r "·"~I II. LEC'T$ (D$ "':'-'-D*"" LEFT$ (I $ 1 1 i ~'\I:! . I • .,...:-' .-:...,.. '~'- •• . . . 

+A *' 2) • .. ';;i '1m mm tI , ~,1t flf... •.• 

1« c'R I "'T "';;;:1'" LC"FT$ (D$· . ? ..... D .... ?) • LC'C'T·:t: (L$· 1 .-1._' I i f ~ ~n'. , l-. , _ I ~ .- ~ '-I -fo" ., 
+A* 2) ; II "'U," 
134 NEXT X 
135 PR I NT " )~:~"; LEFT$ (D$, 2+D*2) ; LEFT$ (L$, 1 
+A*2);"*" 
140 PR II'H" ::::/" ; LEFT$ (D$, 7) ; LEFT$ (L$., 24) ; " 

" ; D; II :::::1" ; LEFT$ <0$,9 >; LEFT$ (L$, 20) ; 
145 M=M+l 
150 C=(A-l)*8+D 
160 IF C=G THEN 300 
165 PRINT"I AM "; 
170 IF N=D THEN 210 
190 IF N>D THEN PRINT"S"; 
':J O(} IF-
~ - - N<D THEN PRINT"N"; 
'::0 i n I F-. ,--.L. _- E ····A " , THEN PRINT"E" ; 

E<A THEN PRINT"W"; 
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240 
250 

" 

PRINT" ";TAB(62);"OF 
FOR 1=1 TO 5000:NEXT 
FOR X=3 TO 10 

YOU" 

260 PR I NT ";::~"; LEFT$ <0$, X) ; LEFT$ (L$ , 20) ; " 
II 

270 NEXT 
280 GO TO 100 
290 END 
300 PR I NT" ~~:lGOT ME IN"; M;" MOVES" 
310 PRINT"PRESS A KEY TO END" 

• 
320 GET A$:IF A$="" THEN 320 
330 PR I NT" ~T' : END 

, . 

. , 
, , 

"MATTMULT" 
,,' ' 

The program multiplies two square matrices. A two-dimensional matrix is stored 
as a two-dimensional array, with the size input. Matrix multiplication requires 
the number of columns in one matrix to be equal to the number of rows in the 
other. The matrices are set up as square arrays of equal size in this program, and 
nonsquare matrices may be multiplied by entering 0 for the elements of a row or 
column which is unused. Users familiar with matrix arithmetic will be able to 
derive from this program the routines to handle other matrix operations. The 
method involves nested FOR ... NEXT loops, in conjunction with three arrays in 
this program, the third array holding the resultant matrix. 

Other points to be noted are the input and error routines. The input routine 
prompts for inputs by row and column number, and when all elements have 
been entered the error-check subroutine is called, so that the user can check the 
whole matrix at once. This avoids the possibility of confusion over row/column 
numbers. 

5 REM**MATTMULT** 
10 PR I NT II ;,'::r!ir~l~n:ell~'Q~'U~]~i'fl~'1I1i1l~1a:l]12D MATR I X MULTI PL 
I CAT IONll!l!!" 

M' M' 

15 PR I NT "IiHIiIl~'~~'ft!ilt~lli,,************************ 
':!ill. 
20 PR I NT " ;::I:Ew!r~:[~nmi:r~l~UiI1UL T I PL I ES SQUARE MAT 
RICES TO USE FOR" 
30 PRINT'JnJ~ON-SQUARE MATRICES ENTER MAT 
RIX SIZE" 
40 PRINT"~TK~nO ACCOMADATE, AND ENTER ZERO 
ES " 
50 PRINT"~~~'IFOR EXAMPLE TO MULTIPLY A (1) 

(2) (3)" 

60 PRINT"Jn~'. BY A (4) il1UmH5) Y.l~I·lfIrIlH6) ..,"" ENT 
ER 3 AS MATRIX SIZE," 
70 PR I NT" fiillffi 'Q~ '~~'U~'H~K~'lffifftIiH~'H~'H~IlENETR 1 COLUMN AND 
ONE ROW" 
80 PR I NT" ~'II~'IIIiiQ~'II~'H~ 'Hfj'II~ 'II~i'U~UnaH, REST o. ENTER MATR I 
CES ROW" 
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" 
95 A$=" 

• II 

• 

1 00 PR I NT" mf'RESS A I<EY TO CONT I NUE"~ij" 
105 GET Z$:IF Z$="" THEN 105 
1 1 0 0 $ - " '''''lr'Y'' 'I'''''I'' ' 'I'''''I~~r'''I''';'I'''''I'''''I''~I ';" I'''''I~''I ~"I'''''I'''' ~'-"I""'r~"I';;"[""lr"~'''''I'-'1 r'" I'-" lr''I' '- 'I''' ; ' I''''~ • - .m,.~I·I.P.kP.!,.~!.; . P'I .. m.1. m, '~~' .!! .. ~ .. \!!,."I .. J!! .• m.I.p.! .. E! .. \!!.I.I!! .. I!!. P.!,.<:!. J!! .• ~!.I.I!!<.I!!' .I!l. tl •. I!l,.I!!-t~,. I~, 

:~Tm:mn'r~T.iW::I" 
1 1 1 L $ = " ~·lIiu~·n~·II~]~lIli·~~·H~·"IilI~·III" l~Ulij'lIlii]pilllii~liilllu· lI~i· "lii'n~ll~lII* ·HIii·II~II~·II~·II~iNIU·"~ ·HIii'H 

1ii]~1I1ii ·H~IIIii·Uill~lIill~UIii·II~UIii·H~·II~·II~·~I"l!~·1!1111Ii!lIiiH II 

112 PR I NT" ~T' LEFT$ (D$ , 21 ) ; "**fk'ENTER MATR I 
X SIZE" 
11 <" I "'PUT" ';;;~''j'''r . ~r .. 'I' .. 'I' .. ·'I' .. ·''' .. ·'I'-·'I' .. ·'I'·;'I'· .. l'i·'1' .. ·'·'j'·I· .. · ·I',;;~~·I' .. ·I·.··I·; .. ·I·-·I'-~' .. ·'I" • c 

.J ''I '''':I.E!.i.\!l-i.i!I .. t!! .. P.! .. I!!U! .. 1.! .. J!!. ,[:<.1.1 ,1.1 •. 1.I,.I.!. JI .. <'.I.1.! .. P.I.) .. ,~ •. E!.I.P.I.I.P.!. , ...... 
114 DIM A(S,S),B(S,S),C(S,S) 
120 PR I NT" :~ :Ii'i'ENTER MATR I X ONE ENTER m'l:om F 
OR " 
130 PRINT"UNUSED ELEMENTS" 
135 PRI NT"~i~"; LEFT$ (0$,21) ; A$ 
140 FOR F=l TO S 
150 FOR N=l TO S 
160 PR I NT" :~~~:m" ; LEFT$ (D$ ,21> ; "ROW "; F; II CO 
LUMN "; N;" ?"; 
170 INPUT A(F,N) 
180 PR I NT II :~~lIinl" ; LEFT$ (D$, F *3) ; LEFT$ (L$, N*6 
-6) ; A (F ,N) "iiii!" 
190 NEXT N,F 
200 M=1 
210 GOSUB 500 
220 PR I NT II ~'::IMATR I X 
230 FOR F=1 TO S 
240 FOR N=l TO S 
250 PR I NT II ;::::nilH" ; LEFT$ (D$, 21 ) ; "ROW 
LUMN ";N; II ?"; 
260 INPUT B(F,N) 

II-F-" !' , CO 

270 PR I NT II ;:i~1m~" ; LEFT$ (0$, F *3) ; LEFT$ (L$, N*6 
-6) ; B (F , N) "·f.ffi" 
280 NEXT N,F 
290 M=2 
300 GOSUB 500 
310 PRINT"~~I~;;:MATRIX 1 * MATRIX 2 ':W' 
320 FOR F=l TO S 
330 FOR N=1 TO S 
340 FOR L=1 TO S 
350 C(F,N)=C(F,N)+A(F,L)*B(L,N) 
360 C(F,N)=INT(C(F,N)*1E5+.5)/IE5 

I 

I 
• , 

:370 PR I NT" ;~:I" ; LEFT$ (D$ ,F *3) ; LEFT$ (L$ , N*6-
6) ; II :'l~" ; C (F ,N) ; II '::il" 
380 NEXT L,N,F 
390 END 
500 . PRINT";~~I"; LEFT$ (D$, 21) ; A$ 
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510 PR I NT" ;:~'1" ; LEFT$ (D$, 20) ; II !ii ~ARE ALL ENTR 
IES CORRECT fI;;::? (Y IN):ij"; 
520 INPUT B$ 
530 IF B$="Y" THEN RETURN 
540 PR I NT" ;::!I" ; LEFT$ (D$ , 21 ) ; II ";;:J-lO~J MANY INC 
ORRECT ENTRIES ? -~:ij"; 

550 INPUT EN 
560 FOR F=l TO EN 
570 PR I NT" ;'::1" ; LEFT$ (D$, 20) ; A$; 11 ::::t" LEFT$ (D$ 
,21> ;A$; " ;:::~";LEFT$<D$,21); " mIERROR ~;: ";F; 

571 PRINT" ROW:::iI"; 
580 INPUT R 
590 PRINT 
COLLUMN 

II :~::I" ; LEFT$ (0$ , 21 ) ; LEFT$ (L$, 7) ; II 

II. , 
600 INPUT C 
610 PR I NT .. :::W' ; LEFT$ (D$, 21> ; A$; "~W' ; LEFT$ ( 
D$,21);"ENTER CORECT NUMBER "; 
620 INPUT N 
630 IF M=1 THEN A(R,C)=N 
640 IF M=2 THEN B(R,C)=N 
650 PR I NT" ~::I" ; LEFT$ (D$, R*3) ; LEFT$ (L$ , C*6-
6) ; II "; II :::::\" ; LEFT$ (D$, R*3) ; 
660 PRINT LEFT$(L$,C*6-6);N 
670 NEXT F 
680 PR I NT .. :::~'~:ij II ; LEFT $ (D$ , 21 ) ; A$ 
690 GO TO 510 
700 HEM**END** 

Example print-out: 

ENTER MATRIX 1 
ENTER 0 FOR UNUSED ELEMENTS 

1 

o 

o 

2 

o 

o 

MATRIX 2 

o 

3 

o 

o 

o 

o 

3 

o 

o 

4 

5 

6 

MATRIX 1 * MATRIX 2 GIVES:-

o 

o 

o 

o 

o 

o 

32 

o 

o 

INPUT R(RUN) OR E(END) 
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"HEXDEC" 
This converts hexadecimal numbers up to FFFF (65534 decimal) into decimal. 

• 
. 

1 REM**HEXDEC-lH 
10 DIM A(4) 
20 N=O 
30 PRINT"~'::lHEXADICIMAL TO DECIMAL" 
40 PRINT 
50 PRINT"ENTER HEXADECIMAL NUMBER 4 CHAR 
ACTERS LONG "; 
60 INPUT"LETTERS MUST BE CAPITOLS";HS 
65 G=4 
70 FOR F=l TO LEN(HS) 
80 A(F)=ASC(MID$(HS,F,l» 
90 IF A(F»=65 AND A(F)(=70 THEN A(F)=A( 
F)-55:GOTO 110 
100 A(F)=A(F}-48 
11.0 G==8-1 
120 A(F)=A(F)*16lG 
140 N=N+A(F) 
150 NEXT 
160 PRINT"DECIMAL NUMBER IS 

"DECHEX" 

" • N , 

This program converts decimal (base 10) numbers up to 65534 to their four-figure 
hexadecimall(base 16) equivalents. Hexadecimal numbers use the digits 0 to 9 
plus the letters A to F. This requires a means of deciding which character is to be 
printed, after the decimal number has been broken down. 

1 REM**DECHEX'lH 
10 DIN A(4) 
20 PR I NT" ::":IDEC I MAL TO HEXADEC I 1'1AL CONVERS 
ION" 
30 PRINT"NUMBER MUST BE POSITIVE AND LES 
S THAN 65535 11 

40 INPUT"ENTER DECIMAL NUMBER";N 
50 
60 
70 
80 
90 

A(1)=INT(N/4096) 
B=N-A(1)*4096 
A (2) =INT <B/256) 
C=B-?'l (2) *256 
A I -:r \ - T hiT (r. . 1 ' ) ,.~:. , -.a.i'f i .....,./ b 

100 A(4)=C-A(3)*16 
110 FOR F=l TO 4 
120 X=48 
130 FOR Y=O TO 15 
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140 IF X=58 THEN X=65 
150 IF A(F)=Y THEN A$=A$+CHR$(X) 

. 160 X=X+l 
170 NEXT Y,F 
180 PRINT N;" IS ";A$;" IN HEX" 
190 END 

"RES CODE" 
This program calculates resistor values from inputs of the colour bands on the 
resistor. Three bands are input, end band first, using the abbreviations given. 
The first two bands define the basic value and the third the multiplier. 

1 REM**RESCODE** 
5 DIM A$(3),Z(3) 
10 PR I NT """'I'ffi'I'"i'I'!i'IP.i:w.rU&;·11~1ulii'1l' · III;j·H~'1t1 .. -.......................... _ .. -............................... ....... II 

I . ,rI, " ,1i ,4. ,' , ·,·tIt lUll \I H. Rft! P I.:tt r I .., 

20 PR I NT 11 ffil!ifU~lllii~ffill~·~ 1 rr~CODE :~~II ~I!COLOUR ]11" 
30 PR I NT II ~·mu·II~·H~r~~·H~·~ 1 .............. .. · .. · .. · ........ · .. 1 .......... · .. .. · .... · .. •· .. · .. .............. ·1 " 

40 FOR A=l TO 12 
50 READ A$,B$,Z 
60 PR I NT "Iii'HffilmrH~iHnnU I 
70 NEXT 

IlIUl II • A$' II :~jl' I P"'I" • B$' II :!:UI ! II 11ft, " :'11 ill, !I ·:!fll 

80 P R I NT II §nl~nl~·lIm·U~·mi·~ 1 .. ·• .... • .. · ........ · .... - ..... 1..· ........ • ...... · ...... • .. • .... • ..... .1 ':ii!" 
90 PRINT"ENTER THREE CODES FOR RESITOR" 
100 RESTORE:FOR A=l TO 3 
110 INPUT A$ 
140 FOR 8=1 TO 12 
150 READ C$,D$,Z 
160 IF A$=C$ THEN 190 
170 NEXT B 
180 PH I NT CHR$ ( 13) ; "i.II NCOREeT CODE REENT 
ER":A$=" ": RESTORE: GO TO 110 
190 A$(A)=A$:Z(A)=Z:RESTORE 
200 NEXT A 
210 PRINT"~']" 
220 FOR A=l TO 3 
230 PRINT "CODE "; A;" IS "; A$ (A) 
240 NEXT A 
250 N=Z(l) 
260 N=N*10+Z(2) 
265 IF Z(3»9 THEN 330 
270 PRINT"RESISTANCE IS 
280 FOR A=l TO Z(3) 
290 PRINT"O " ; 
.300 NEXT A 
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310 PRINT" OHMS" 
320 END 
330 PRINT N/Z(3);" OHMS" 
340 END. 
1000 DATA RE,"RED ",2,BL,"BLACK ",O,BR 
,"BROWN ",1,OR,"ORANGE",3,YE,"YELLOW",4 
1010 DATA GR,"GREEN ",5,BL,"BLUE ",6,VT 
,"VIOLET",7,GY,"GREY ",8,WH,"WHITE ",9 
1020 DATA GO,"GOLD ",10,SI,"SILVER",100 

"FRUIT" 
The program simulates a fruit machine. It allows you to continue playing until 
your money runs out (which it will eventually) and you can then 'borrow' more. 
Points to be noted in the program are the overprinting of a string to simulate the 
spinning of the wheels, and the logic used to check wins and amount (if any) 
won. The program loops back unless the money has all gone. 

10 REM**FRUIT** 
? ( c'R TNT " '·I"I····I· .. ··I· .. j·I··'I·iii·I· .. "I~i'····I~·,····I··:·,1V·nt:;·n';;111;"m;;·H~'"'"·""II'·;~""!lnN EAR ME D ~),... • .... I!! .. J!! •• P. ••. J!! .• t ..• t!!. J..'.I!!~.I!l~.I!!~.r:~,. flJll III "~I \II" III HJIl Kill II b,"1lI liI-I 

BANDITI!lI!l" 
30 PR I NT" :~!l:~r~:lirlllifll~r~~nm~YOU HAVE i'i'3f 2~~1 TO GAMBLE 

" 
40 PR I NT" ~'!I~'U~lIID'EACH ROLL COSTS milO P ih:" 
50 PR I NT" :fu~I:il:!lifilji'il':if'AYOUTS: ]!TWO THE SAME PAYS 

vlll120 [:)" i II • , 

60 PRINT TAB (10) ; "~1nHREE THE SAME PAYS fi'a 
40 P" 

70 PRINT TAB (10) ; ":~~EXCEPT ·f.~~:I***!f!!!!rr:!lI WHICH 
PAYS Fi'il£: 1 • 00" 
80 PR I NT " :~nlifl!~l~i·Rf.nl~ll!if!!~·Olilliill~ll~·II~~f'RESS KEY 5 TO ST A 
RT:il" 
90 GET Z$:IF Z$="" THEN 90 
1 00 PR I NT II ~':~" 
110 
120 

...... II 
"1 

II 

134 
1~.5 

C$=":C2. 00": A$="*oJ!f.,JljIlolji·.1:'" 
PR T NT" ·;;;qo;;;:I· .. ·I· .. ··I~j·I·"·ul· .. II,.lIJ;;·IIJU'AJ;;·I";·IIt:;lIONE 

.t.. « h~I~ .• m .. ~ .. !.,!" H.B my "til tlt!! HIH HU IUD ARMED BANDIT" 

j 

PR I NT " r.·HID·n~ .. II~·H~ .. H I'·w .. ' .......... , ................ , ........................... (m I " .................................................................................................................. . . . . . . .. . . . ~ ........................................ , ... . !. M'·.···.·,·.·.·········.·.·······.·····.·.·.···.·.·.·· ....................................•......................... " IU ............................. , .......................... . 

P, R I NT" Ii·HIi·~~ .. II~ .. H~ .. ~ ! ii'R'i' :::;::::!::::;!;:::::::;:::;:::::;!:::::!:::!:::::::::::::!:::::::!:::::::=:::!:!:::::!:!:::!:::!:!:!:::!:::::::::fUa I " 
"' 

....................... , ....•..................................................................................... ,' .. , ........................ , ........ , .................... . 
PR I ""T" ~·RIi .. II~ .. HliniU I iliII·· .. ··::::::::::::;:::::::::::::;:::::;::: I 'I .............. ', .......... . . . ... " -......... .. ;.:.:.;.:.:.;.;.;.:.!.:.!.!.:.:.:.;.V!II\ I " · ...... , ......... . · ......•..•........................ '" .' ................ . 

1<'6 PR I NT "~·III;i·III,,·II~·HJ·"·" Itil'''J';':::::::::::::::::::::::::::::::::::: '_' 1111t ,,1 1l I •••••••••••••••••••••••••••••••••••• ,. .. .............. .. :.:.:.:.:.:.!.:.:.:.!.:.:.;.!.:.:.:.jU~ I " ................ '.' • •••••••••••.••••••••••••••••••••• ·,1 .. ............... . 

1<'8 '-' P R I N T " fu'U' ,"'Uii'II~"~fu I I 'm",'," :.:.:. :.;.:.:.:.!.:.:.:.:.:.:.!.:.:.:.:.:.:.;.:.;.:.;,:.:.:.;.:.:.:.:.:.:.:.;.:.:.:.:.:.:.:.!.:.:.;.:.!.:.:.:.:. ;.1111 ' " ............................................ '" ........... . n 11l ••••••••••••••••••••••••• , ••••••• , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,1 I .. ." , ........................................................ . 
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1 .59 P R I NT J 1 pillliil~i]~'II~'1I I iiin:~:~:~;~:;:i:~:~:~:~:;:~:;:;:;:~:~:~:;:;:~:;:~:;:;:~:~:~:;:~:;:;:~:1:~:;;i:~:~;~:~:~:;:~:~~:~:~:~:~:~:~:~:;:;:;:r~i ! II 
1 40 P R I NT II IUljrU~'n~lIjnl I iT~:~:~:;:~:~:~:~:;:ir;i:;:~:~:~:~:~:~:;:~:;:~:'f.~~~;;: ,"-', oof~m:~:~:~:~:l:~:;:;:l:f:~:;:~:;:~:j:~:~:;:;:~:;:;:;:~:~: 
~'~ I II 
141 PR I "~T II ~'a~lUi~liilllrft I i\;I:~:i:~;~:~;~:i:~:;:;:~:~:~:~:~:~:;:~:;:~:~:~a~;:: : ..... ' mif~H:~:~:~:;:~:;:;:[:;:~:~:;:~:;:;{:~:~:;:~:r:;:;:;:~: 
~ I" 
142 
143 
144 
I" 

P R I N T J I I:Mlfln'iI"IJii'U~ 'if I iiill":::::::::::;::::::::!::;:::::::::::::::::::;:::::;!:!:::::!:::!::;::::!:!:::::::::!::;::::::!::::::::: :::::::::;::1I',lJ' I II '" 1ft IIIK UiU '" lit It 81 :-:.;.:.:.:-:,:.;.:.:.:.:.:.:.;.: .:.:.:.:.:.:.:.:.:.:.:.:.;.:.:.:.:.:.:.:-:.:.:.:.:.:.:.:-:.;,:.:.;-: .:.;.; .:.:.:.} « 

1 4 5 P, R I N T II ~"~jj'II~"Hli"~"11 I 00''''1'' :::::: :::::::::::::::::::::::::;:::::::::::~::::::!:::::::::::::::::::::::::!:!:::::!:::::!::::::::::: :;:::; !:::::llllJa I II ........ ' ....................•..............•..•............. , ................ ' ... '.' ................ , ...... ······1' ' ... ... .. , ................................ ,., ... ... ,. ..... . 
146 PR I NT It ~·HIP.·II~liUH~ ·lIlfil L. ................................................ _ ................................ . . . ...... _ •••.• .1 " 

1 4 7 P R I N T .. ';;~~'I'jji'I'-'I' .. ·'I~'I···'I·-'I' .. ·'I'"·II'"l'!;;lI';·UI::·II";lI~;·DI"·""' ·II'''II'''. L~l';;o'l , !n'J.~! .. <!.I.!!.t.I!l. J! .. P.! . . e! .. I!l. III." .I~I HflIlIlIIlWllljllliill Bjll ,~I IIPI!!IlI H.,I 

" ; CHR$ ( 13) ; TAB ( 12) ; 
149 PRINT" ·t~1 !!\llf;:-:! ~!!f:'~ ~f'~~ ~JlI";CHR$(13) ;TAB( 
12);"':la W~~" 

150 GET Z$:IF Z$="" THEN 150 
155 IF Z$<>"5" THEN 150 
160 B$="II:FOR F=l TO 3:A=INT(RND(0)*6)+1 

170 B$=B$+ ".~!~ ~~!!" +M I D$ (A$, A, 1 ) 
180 NEXT 
190 F$= II ·f.m !l!!ff*::~ "'II + $ ;:~:;: 1I!!"1I1i1 " 

200 FOR F=l TO 10 
210 PR I NT II :::I:!iriinil~r~n:!il:~I~ri!!1~I~r!lPiK~lljr"~IIiH~·ft~·nf~· H~llfii"" II ; LEFT:$ ( 
F$,7) 
220 F$=RIGHT$(F$,4)+LEFT$(F$,3) 
230 NEXT 
240 
245 

F'R I '" T II '''·!I'···'I'''·'I'- ·'I'''·'''-·~·;;'I'''·'I'·~I';·''IM·n .. ·111M·UI;·U·"IIr.II"·,,r.n,,"!',;·!'r."Un " B:$ I,{, !::UI..E! •. P.! .. !! •. !'.,.~! .. ~! .. \!!. "!'W' ",I ,I HI" fl,1 I" Hill ilillll~1 i", iill ,I R; • 

FOR Z=l TO 1000:NEXT , 
250 W=(MID$(B$,4,1)=MID$(B$,8,1»+(MID$( 
B$,4,1)=MID$(B$,12,1») 
255 W=W+(MID$(B$,8,1)=MID$(B$,12,1» 
260 IF W=-l THEN C=.20 
265 IF W=O THEN c=o 
266 IF W=-3 AND MID$(B$,8,1)="*" THEN C= 
1.0 
270 C$=MID$(C$,l,l)+MID$(STR:$(VAL(RIGHT$ 
(C$,4»+C-.l0),2) 
271 IF LEN(C$)=4 THEN C$=C:$+"O" 
272 IF LEN(C$)=2 THEN C$=C$+".OO" 
273 IF LENCC$)=3 THEN C$=LEFT$(C$,l)+"O" 
+MID$(C:$,2,2)+"0" 
290 IF VAL(RIGHT$(C$,4»>=.10 THEN 131 
300 
<'lu-'-' 
<?c-) --' ""-

<40 .J 

PR I NT II ;~rp.i:!:~l:enr."d* YOU ARE BROI<E. * II 
INPUT" ¥.illBORROW i'l'l!f.:2.00:::i ? (Y IN) 11; M$ 
IF M$= II Y II THEN PR I NT" "1"1" : GOTO 110 1, .n 

PR I NT 1I ·r.~ITlIBETTER LUCK NEXT T I ME miir:::il" 
END 
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"ASTEROIDS" 
The program puts you at the helm of a Mars shuttle disguised as an asterisk. 
Avoiding the Nova Heat you have to weave through the strangely square low 
albedo asteroids that look surprisingly like inverse squares, Your controls are 
fairly minimal- not much money: on the Mars run smuggling algae these days, 
so you have a button marked 1 to go left.and one marked 0 to go right, 

5 REM**ASTEROIDS** 
10 PR I NT" :'Ji1il!!!:[i1il:[~:IIf1'IIID'II~'lHii'lIij'mu'Hpi'Winl~·~~·tim·lIrg'ilASTERO I DS " 
20 PR I NT" :i1illU'~IU'II~nl~'UjiUij'IIIT~AVO I D BLACK ASTERO I DS. II 

30 PR I NT ":r.n:i!:n~i1rj'~~WOU STEER YOUR SH I P <*) BY 
" 
40 PR I NT II ~HIiiIf'RES8 I NG ' 1 TO GO L.EFT AND I) " 

50 PR I NT" ~-"~nO GO R I GHHJ~" 
60 FOR 1=1 TO 1000:NEXT 
65 PRINT":~::I" 
70 8=0 
80 C=10 
9 0 U $ = II :i.::!:~n:m:!:!irP.!~:r.n:~:i1iTen:jiiT~:mr~:I)!ir~Wi:I:~!ti!n:E!:rjiirr.n~p.n:TIn:~i:ti.iWiW!rtiT~n:~Tjii1:i!!:1 

:~Tr.n:i.!niWiTi!i:ri~:I" 
1 0 0 R $ == " ~i~~·IIiR·II~K~·II~·Hffi·I"Hbi'U~·tiID·H~·H~·IIIU·H~~ID"~·II~'lIpi'1I~·tlni'lRi'U~npi illii'lflii 11~'II~H\ii'miin~'IWi'H 

~'H~'UII~~II~'~~'II~'i~'U ,. 
110 PRINT:PRINT LEFT$(U$,6);LEFT$(R$,C); 
11*11 

115 IF PEEK«6*40)+C+I024)=160 THEN 200 
120 L=C 
130 GET A$:IF A$="" THEN 150 
140 C=C-(C)l AND A$="1")+(C{39 AND A$="O 
" ) 
145 IF C{=O THEN C=2 
146 IF C)=39 THEN C=38 
150 PRINT LEFT$(U$,RND(I)*24);LEFT$(R$,R 
ND ( 1) *39) ; "~~ ~""; LEFT$ (U$ ~ 25) ;" " 
160 S=S+1 

, 

170 PRINT LEFT$(U$,6);LEFT$(R$,L);" ,. 
175 FOR 1=2 TO 6 
176 PR I NT" :~:~" ; LEFT$ (U$, I ) ; LEFT$ (F:$ ,L) ; II " 

177 NEXT 
180 GOTO 110 
200 
210 
220 

PR I NT" ::']" 
PR I NT" ;_ooyoU CRASHED" Ubi. 

INPUT"ENTER Y TO PLAY 
STOP";A$ 

, 
i' 

i 

AGAIN OR N TO 

230 IF A$=" Y II THEN PR I NT" rFJ" : GO TO 65 
240 IF A$="N" THEN END 
250 GOTO 200 
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"SOCCER" 
A program to create a football league table of results and points. The results are 
first entered one at a time and stored in a file (cassette) called FOOTBALL. When 
the 'display results' option is selected from the menu, the stored results are 
analysed and points are allocated to each team. This produces the points table, 
which is sorted in order of points after each results entry. 

10 DIM TM$(22),PL(22) ,PT(22),WN(22) ,DW(Z 
2),LS(22) ,FO(22) ,CO(22) 
20 PR I NT" :~::I" : PR I NT TAB ( 17) ; "MENUE" 
30 POKE 781,4:POKE 782,5:SYS 65520:PRINT 
.. l •••••••• INPUT RESULTS" 
40 POKE 781,6:POKE 78Z,5:SYS 65520:PRINT 
.. 2 ••.••... PRINT RESULTS" 
50 POKE 781,8:POKE 782,5:SYS 65520:PRINT 
"3 ••••••.• GET TABLE" 
60 POKE 781,10:POKE 782,5:SYS65520:PRINT 
"4 ••..•.•• UPDATE TABLE" 
70 POKE 781,12:POKE 782,5:SYS65520:PRINT 
"5 •••••••• PRINT TABLE" 
80 POKE 781,14:POKE 782,5:SYS65520:PRINT 
H6.~~ ..... STORE TABLE" 
90 POKE 781,16:POKE 782,5:SYS65520:PRINT 
"7 ••••••.• INITIALISE TABLE" 
100 POKE 781,18:POKE782,5:SYS65520:PRINT 
"8 E"'D" • • • '" • .. ... I"'" 

110 GET I{Y$; IF KY$=" "THEN 100 
120 IF KY$="8" THEN END 
130 ON VAL(KYS)GOSUB 200,400,1000,1200,1 
cc ,-];-) 18{-)C) '?n'-'(1 ...J;. - , -_ 'J ~ .~ 'i ...... -" 

140 GOTO 

160 
i -,,-, 
"'- $ ~'" 

2~)5 

'7'10 ~ -

REI'1 
F!EM 
REM 

r'R.r-CHRS ( 1 "T \ t....r -.- -- • _ .L --f , 

INPUT SUBROUTINE 

OPEN1,1,1~"FOOTBALL" 

**** 

PRI NT "::'::1" : PRINTTAB (5) ; "ENTER XXX TO E 
"I'M. .. 
, "'i L! 

230 POKE78l,10:POKE782,5:SYS65520:INPUT" 
HOME TEAM n;HT$ 
240 IF HT$="XXX" THEN PRINT#l,HT$::GOTO 3 
10 
250 POKE781,10:POKE782~30:SYS65520:INPUT 

HS 
260 PoKE781.14:POKE782.5:SYS65520:INPUT" , ' 

GUEST TEAM ";GT$ 
270 POKE781,14:POKE782,30:SYS65520:INPUT 

AS 
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280 PRINT#1,HT$;CR$;GT$;CR$;HS;CR$=AS=CR 
. - -

$ 

290 POKE781,10:POKE782,17:SYS65520:PRINT 
" 

" 
310 
32CJ 
33(! 

350 

- " -, 
POKE781~14:POKE782,17:SYS65520:PRINT 

CLOSE 1 
RETURN 
REM 
REM 
REM 

";:GOTO 230 

400 REM**** PRINT RESULTS SUB *** 
410 PR I NT" ::"l" : L=3: M= 1 
420 POKE781,I:POKE 782,10:SYS65520:PRINT 
"FOOTBALL RESULTS" 
430 OPEN1,1,0,"FOOTBALL" 
440 INPUT#l,HT$,GT$,HS,AS 
450 IF HT$="XXX" THEN 670 
460 POKE 781,L:POKE 782,O:SYS65520:PRINT 

M 
470 POKE 781,L:POKE 782,4:SYS65520:PRINT 

HT$ 
480 POKE 781,L:POKE782,15:SYS65520:PRINT 
"V 
490 

"-GT$ , 
POKE 781,L:POKE782,32:SYS65520:PRINT 

He - 11 -" - AS ~.....J, , 
500 FOR 1=1 TO 22 
510 IF HT$=TM$(I) THEN 530 
520 NEXT I:GOTO 580 
530 PL(I)=PLCI)+l:FO(I)=FO(I)+HS:CO(I)=C 
OCI)+AS:IF HS(=AS THEN 550 
540 PT(I)=PT(I)+3:WN(I)=WN(I)+1:GOT0580 
550 
560 
570 
<="0(- ­
~1~_J _J 

517'0 
600 
610 

IF HS(AS THEN 570 
PT(I)=PT(I)+1:DW(I)=DW(I)+I:GOT0580 
LS ( I ) =LS ( I ) + 1 
FOR 1=1 TO 22 
IF GT$=TM$(I) THEN 610 
NEXT I:GOTO 660 
PL_CI)=PL(I)+l:FO(I)=FO(I)+AS:COCI)=C 

", ". 

O(I)+HS:IF AS(=HS THEN 630 j j 

620 PT ( I ) =PT ( I ) +3: WN ( I ) =I,<JN ( I ) + 1: GOT0660 >\ 

630 IF AS(HS THEN 650 ; .~ •. , 
640 PTCI)=PTCI)+1:DW(I'=DW(I)+1:GOTO 

LS ( I ) =LS ( I ) + 1 650 
660 
, '1-' a, ... 

L=L+2:M=M+1:GOTO 440 
CLOSE 1 

680 GET AA$:IF AA$=U" THEN 680 
690 RETURN 
700 REM 
710 REM 
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720 REM 
1000 REM***** GET TABLE SUB **** 
1010 PRINT"~'T' 
1020 OPEN1,1,0,"POINTTAB" 
1030 FOR 1=1 TO 22 
1040INPUT#I,TM$(I',PL(I',WN(I),DW(I',LS 
( I' , FO ( I) ,CO ( I' ,PT ( I ) 
1050 NEXT I 
1060 CLOSE 1 
1070 RETURN 
1080 REM 
1090 REM 
1100 REM 
1200 REM***** UPDATE TABLE SUB **** 
1210 PRINT"~:~": POI<E781, 12: POKE782, 15: SYS6 
5520:PRINT"UPDATING TABLE" 
1220 FOR 1=1 TO 21 
1230 FOR J=l TO 22-1 
1240 IF PT(J+l)(PT(J) THEN 1330 
1250 PP=PT(J+1):PT(J+l)=PT(J):PT(J)=PP 
1260 PP$=TM$(J+l):TM$(J+l)=TM$(J):TM$(J) 
=PP$ 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 

PP=FO(J+l):FO(J+1)=FO(J):FO(J)=PP 
PP=CO(J+1):CO(J+1)=CO(J):CO(J)=PP 
PP=PL(J+1):PL(J+l)=PL(J):PL(J)=PP 
PP=WN(J+1):WN(J+1)=WN(J):WN(J)=PP 
PP=DW(J+1):DW(J+l)=DW(J):DW(J)=PP 
PP=LS(J+1):LS(J+1)=LS(J):LS(J)=PP 
NEXT J,I 
RETURN 

1500 REM***** PRINT TABLE SUB **** 
1510 PRINT"~':l": LI=O 
1520 POKE781,LI:POKE782,0:SYS65520:PRINT 
"TEAM PL W D L F"; 
1530 PRINT II A PT":LI=2 
1540 FOR 1=1 TO 22 
1550 POKE 781,LI:POKE 782,0:SYS 65520:PR · 
INT TM$(I);TAB(9);PL(I);TAB(14); 
1560 PRINT WN(I);TAB(18)=DW(I);TAB(22);L . . . -
S(I);TAB(26);FO(I); 
1570 PRINT TAB(30);CO(I);TAB(35);PT(I) . . . 

1580 LI=LI+l:NEXT I 
1590 GET AA$:IF AA$="" THEN 1590 
1600 RETURN 
1770 REM 
1780 REM 
1790 REM 

REM***** STORE TABLE SUB 11:-300 
1810 
1820 

PR I NT" ::':'-" : CR$=CHR$ ( 13 ) 
OPEN1,1,1,"POINTTAB" 
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1830 FOR 1=1 TO 22 
1840 PRINT#1,TM$(I);CR$;PL(I);CR$;WN(I); 

/ 

CR$;DW(I);CR$;LS(I);CR$; 
1850 PRINT#l~FO(I);CR$;CO(I);CR$;PT(I) 
1860 NEXT I 
1870 CLOSE 1 
1890 RETURN 
1970 REM 
1980 REM 
1990 REM 
2000 REM***** DIVISION ONE CLUBS **** 
2010 FOR 1= 1 TO 22 
2020 READ TM$(I) 
2030 NEXT I 
2040 DATA ARSENAL,A VILLA~BIRMHAM,COVNTR 
Y,EVERTON,IPSWICH,LEICTER,LIVPOOL 
2050 DATA LUTON T,MAN UTD,NORWICH,NOTTM 
F,NOTTS C,RANGERS,STHPTON,STOKE C 
2060 DATA SUNLAND,TOTNHAM,WATFORD,W BROM 
_,WESTHAM,WOl_VES. 
2070 RETURN 

"WP" 
The program produces a word-processing effect by shifting the entered text so 
that it fits a specified margin. 

10 INPUT"SPECIFY LEFT MARGINE: 
20 INPUT"SPECIFY RIGHT MARGINE: 
30 PR I NT " 1~IJiI •• . ,1 

35 LI=O 
40 IF L)R THEN 20 

... L 
~ 

"; R 

50 POKE 781,LI:POKE 782,L-l:SYS 65520:PR 
INT L 
60 POKE 781,LI:POKE 782,R-2:SYS 65520:PR 
INT R 
70 PRINT TAB(L);:FOR 1=1 TO R-L:PRINT"-" 
; : NEXT I 
80 S$="":B$="I1:PRINT:PRINT TAB(L); 
90 GET A$: IF A$="" THEN 90 / , 

100 IF ASC(A$)=13 THEN PRINT:PRINT~AB(L) 
;:S$="":LI=LI+I:GOTO 90 
110 X$=A$ 
120 IF ASC(A$)<> 20 THEN 150 

, ,.:.' 

130 IF LEN (S$) >OTHEN S$=LEFT$ (S$, LEN (S$ ,i> 
-l):GOTO 160 
140 GOTO 90 
150 S$=S$+X$ 
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160 IF LEN(SS)«R-L+l)THEN PRINTXS;:GOTO 
90 

170 GOSUB 1000:POKE 781,LI+2:POKE 782,L: 
SYS65520:PRINT TAB(L);SS:SS=BS:B$="" 
180 LI=LI+l:POKE 781,LI+2:POKE 782,L:SYS 
65520:PRINTTAB(L);SS;:60TO 90 
1000 IF RIGHTS(SS,l)=" "THEN SS=LEFTS(S$ 
,LEN(SS) - l):RETURN 
1010 I=R-L+l 
1020 1=1-1 
10:30 IF M 1 OS (SS , I , 1 ) =" 1I THEN 1040 
1035 GOTO 1020 
1040 SP=R-L+I-1 
1050 BS=RIGHTS(SS,SP) 
1060 1=1-1 
1070 SS=LEFTS(SS,I) 
1080 1=1-1 
1090 1 F M 1 OS (S$, I , 1 ) < > " " THEN 11 1 0 . 
1100 IFMIOS(SS,I-l,I)<>" "THENSS=LEFTS(S 
S, I) +" "+RIGHTS (SS, LEN (5S) -I) : 5P=SP-l 
1110 IF SP=O OR 1=1 THEN 1120 
1115 GOTO 1080 
1120 IF SP)O THEN I=LEN(SS):GOTO 1080 
1130 RETURN 
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The Century Computer Programming Course provides 
the Commodore 64 with a manual worthy of the 
machine. Designed to provide the Commodore 64 
owner with a full course in Commodore BASIC, it 
includes nearly 200 programs, plus subroutines, and 
hundreds of hints and tips on getting the most from 
your micro and its peripherals. 

All you need is an hour a day and your Commodore 64. 
The Century Computer Programming Course provides 
the rest: 
* Step-by-step through the BASIC language * Understanding how a program works * j-iow to design and structure programs * Debugging and tracing programs * Understanding how to use discs and printers. * Each stage illustrated with example programs and 

exercises * A comprehensive program library, games to play 
while you learn, useful programs for home, school or 
college, subroutines to write into your own 
programs - all tested and ready to key in. 

Designed by a team of educationalists, The Century 
Computer Programming Course is the ideal manual for 
the beginner, although the advanced programming 
techniques will equally appeal to the experienced 
Commodore 64 user. . 

, .~:. 

ISBN 0 7126 0383 2 
CENTURY COMMUNICATIONS L TO £10.95 




