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A NEW,IMPROVED
ZX81 KEYBOARD AT THE SAME
OLD PRICE.£9.95.
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There's only one thing wrong with the
ZX8l. Its keyboard.

Or rather its lack of one.

Since it's flat your fingers don't feel as if
there's any response to the pressure put on

the keys. AR

FILESIXTY KEYS

ZX8LKEYS

In other words, you're not quite sure
which keys you've pressed until the screen
actually tells you.

Our new, improved push button keyboard
changes all that.

It matches the ZX8l perfectly. And the
keys give a real calculator-type feel.

To set it up all you have to do is peel off the
adhesive backing and stick it on top of the
ZX8l touchpad.

Because no tampering or soldering is
involved the guarantee is not affected. And it
will last for up to 3% million operations.

But our keyboard doesn't just come
loaded with features. With it comes a separate
overlay and a set of coloured stick-on labels to
make game playing easier.

It's yours for the original price of £9.95.

Whichever way you look at it, we think
you'll agree that it's a keyboard that's quite
outstanding.

Cheques/P0O made payable to Filesixty Ltd.
Please send me_____(qty) Keyboards at £9.95 each

| |
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hat's this, [ hear ;
Wsomeone SEE —
magazine for the ZX817

But surely the ZX81 has had its
day and is now no more than a
memory? Well, if you are sitting
comfortably I'll try to explain

At a rough estimate, there a
million ZX81s out there in
computer-land, and even
allowing for those people who
bought one as a ‘'one-day
wonder’ or have 'progressed’ to
a more sophisticated
microcomputer, there must be
an awfully large number of
micro owners.out there who
regularly plug in their ZX81.
But have you tried to find some
exciting new software lately in
your local high street store for
the ZX817 I'd like to hear from
anybody that has had recent
success in this venture!

It would appear that the
software manufacturers have
decided that the ZX81 is no
longer a viable launchpad for
new programs and now devote
their time, money and effort to
the more profitable machines —
and who suffers most? You've
guessed it — the multitude of
ZX81 owners. And there, dear
reader, is where we have
stepped in.

This issue of Personal
Software is intended to fill the
gap left by the commercial
suppliers. Most of the programs
to be found in these pages were
originally printed in our sister
magazine, ZX Computing. The
game of Backgammon appeared
first in Computing Today. Since
they first appeared in print, we
have carefully checked them to
make sure they contain no
errors, and so if you experience
any difficulty in getting any of
the programs to work, please
check them again . [f you are
still having problems you
should write to Personal
Software stating clearly what
problem you have encountered
and enclosing a stamped self-
addressed envelope. We regret
that we cannot answer telephone
enquiries.
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David Price INVINCIBLE
B2 e L e e g e e |

INVINCIB

Try playing hard to get
in this program — the
aliens are out to get
you.

he object of this game is to

shoot the alien spaceship

five times before it gets to
shoot you. You use the '1' key
and the 'Q’ key to move left and
right respectively. You can fire
at the spaceship using the 'O’
key.

You must make sure your
shots are aimed at the black
squares of the spaceship — all
other hits are counted as
naught. The winner of the game
is the first one to get five hits.
The seemingly random firing of
the spaceship is accomplished
using the RND function.

The game is great fun to
play and beating the spaceship
is no easy task!
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=
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Em TS FIRE"

F PRINT AT 1@8.®; "YOUR SHATS &
AN PENETRRATE THE ", "BLACK SGUARE
8 ONLT
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CLS

LET A=8

LET SH=8
LET ZxX=2
LET SK=8

, :
RRENT BRI Z.H:2;:°"
NEXT I
LET ZX=ZXx+1
IF Hi2=G+2 THEN ST 1700
RETURN
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'PRESS ANY KEY TO TRY

@ THEN LET cC=-@ iy . g
KEY$="1" THEM LET g=G- 2630 PRUSE 4E4

2669 GOTO S@
INKEYS="@" THEMN LET &=G+
INKEY $="02" THEN GOSUR 18

ORI LIng

Eas Seea——rs ST mT
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_ To R Enter the Grand Prix
i : B and drive yourself mad.

ou are a racing driver in
Y*he Grand Prix and you

must steer your car using
the '5 and '8 keys to move left
and right.respectively.

The machine code takes up
to 50 byles and should be
located in a REM statement with
the starting address 16514. The

routine you'lineed tc POKE this

into yout computer follows

belaw;

1 REM 5L Es
I0LET A= 16314

20 INPUT I\

S0 PRINT N.'&2t

35 POKE A N

40 LET A=A+ 1

50 GOTO 20

Once this pragram has been
entered into the computer you
should type in the following
numbers. {The commas
separating the numbers
represent Newline. )

Okay, you're on your own
now — happy racing, and try
and keep out of the fast lane!

421964820089, 33, O, 25,208 1, 214,.2.237, 176
35,619 35 5 194, 180, 64,14, 126,.6, 16417,
194,162, ©4, 6, 5, 5, 385, 113, 194, 169, 64, 201,

5 ="GOSUB REERND A 8 TAB BAND (A
t w

(315 ;BTAE NDS™g 7T TAE mm}‘rﬁur‘r

AN FEFFEEEEEFEEFFEEEFEEE

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

EEEEEEE

= DIM A$S(12, 107

DIM A{1D)

GOSUEB H0PE

LET SC=0

FOR F=0 TO =21

PRINT --_“

NEXT
UEw H—F"EE‘!"(‘ 153951.:56?PEER‘ 1

LET C=U+B8+(335)

POKE 16552.,.16

LET E=INT (RNDETI +3

LET EC=U+E+4 +1({53353%16)

IF E>=6 THEM POXE EC.CODE ™

IF E=6 THEN POKE 165406 ,.C0O0DE

PORE 165335 ,.E

LET SC=SC+%1 .

LET L=USR 16914
PORE 165408 ,.CODE -
POQEE: C,CODRE" £ -,

mwmul:mw

a
0]
f~aa 8ouRY

H Cp e
¥o caoY
o Yuese

b
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14@ LET C= c+¢:unev;n“a“
*ansl;) : 'k

1S58 IF PEEH (C+33) ¢ >CODE
EN COTO

160 pan 5-33 CODE “B"

176 GOTO 10 - .
400 IF PEEE {c+331=eaae e
PEEK (C+331=BGQE CET THEN GU%&«

HAIE_IF'PEEK.JE&SSL#BH&E“ '
LET C=C+2 %ﬂ**

@ GOTOo 310

SBQ PORE" C;QGDE o

510 FOR F=1"TO 4
- 52@°'POKE C-F, CGD

538 POKE C+F ., CDDE

5480 . NEXT F
- 55@ FOR F=1 TO 4%

S6Q. PORE. C-F.CODE:

S79- PBKE?E+F,CUDE

588 NEXT F. 33

598 FOR- F l’TO 4

580 POKE C-F, CDDE

518 POKE U%F;CDDE

652G FOR U=1 TO &.

830 HNEXT U

648 NEXT F-

558 PRINT AT 3

660 FOR F=1 TO EB

E?G'NEXT .

658 CLS . -

590 PRINT "SCORE=":S5C

595 IF SC<¢«=RI[2)} THEN GOTO Qiﬁ
697 PRINT AT 10.0;"yDU HAUE OBT
AINED @ SCORE IN THE TOP TEN®
695 PRINT AT 28 .0; "PLEARSE ILNPUT

YOUR NAMNE®™ : ;
788 INPUT R%(2)

710 LET RA(2)=5C

728 LET K=0

728 FOR I=1 TO 13

748 IF RIXI)*RI1I+1) THERN GOTO V&

EDTD SEE

Hﬁaﬁﬁﬂﬂﬁ
| 4~ ~4 ]
&mHHHIE D
ol o ol B UE
e 1
o e
[ s Bed
o
o

NEXT T :
EEEK{}Q THEN GOTO 7z2@

FOR F=12 TO 2 STEP -1
PRINT A%(FI1" “QeF;

NEXT F- ¥

IF INKEY$&="" THEN BOTO 950
cLS ?

QG”RRE'H'RRGEING BB

50650 PRINT TYOU HAVE TO AVOID Th

E CARS (B "™ .

sa7vée PRINT “DGGHSIGNH&Y STHERE WI

LL BE ICE ON“

5888 PRINT “THE RDﬂD (!3 AND YOL}
UELEE TEND . s
QESE_PRINT*“TDWSKIG oM IT SO'BEY

RETURN
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Watch out you don't
become addicted.

ou’ll need some skillful
Yp]a}dng if you reckon on
getting out of the field in
one piece in this program.
The object of the game
is to guide a caterpillar
through a field eating

cabbage leaves (made up 10-115

of 'fuzzy’ squares). The 200-300
caterpillar must avoid 600-660
touching the walls (made 1500-1530
up of inverse spaces) and 2000-2010

eventually escape through
a small gap in the wall.

The game has a high
score facility, which asks
Jfor your name if you have
‘beaten the previous
player's high score. There

are three skill levels, but
You won't be able to get
onto level three unless you
have managed to score
1,000 points or more.

PROGRAM STRUCTURE :

Lines Description

The instructions and the skill level.

The main bedy of the program.

The high score facility.

The routine to decide the skill level.

The routine to decide whether a player is
eligible to play on level three.

The listing for Caterpillar 2.

1, "CATERPILLRAR 2

INT
PRINT "DO YOU WANT A GAME?
(YES -NO)
IF INKEY$="¥" THEN GOTO 7T&

IF INKEY%<3"N" THEN GOTO <0

PRINT "OK, GOODB¥YE...

“DO YOU UANT
S/NO) M

THEN GOTO 7a

THEN GOTO 1as
" THEN GOTO an

1@ PRI ; -
HUCT IOMNS' ,

2" STHATS
ESS THAN 3,

5 sy

TO CONTINUE"™

TO 102
124 CLS

185 PRINT "THERE ARE THREE SKIL

. hh
:

"1 - BEGINNERS","2

oR
3 THEN GOTO
22

FOR A=1 TO 21
PRINT "W

3

LEUEL~
Z

1

>

2

(RND#25+1)

WNPAWN0 REONE BT
90800600 G8GANFEM

EN GOTO 8@
HEN GOTO -26&@

INSTRUCT

INMST

AMD 1§

THIME IT

CT. OF THE GAME I=
RTERPILLAR THRO
ING KEYS #ren5
CRBEEAE

HLL BL

POIMTS

NEJL I
102 IF CODE INKEY%<¢3>118 THEM o0

-~ HAGIC FINGERS".'"CH

Z3>3 THEN GOTO 119
iza

=1 TOH 21
AT 21,0; "N

HRga3 AND R>1 THEN PRINM
&

WUW

(]
Nedw WRe
HIDD

3Pz
e

Q
c
R
o
i
O
F

a6+ 666
ZHQWH DT

R
+ P
SUB 4So

R=128 THEN/GOTO soa
EXT A

370 GOTO 2s0
42Q SCROLL

4108 PRINT AT 21 < ;R R

428 GOSUB [=]
430 RETURN

45@ PRINT AT &,
46@ LET R=ePEFK
PEEK 16399)

470 PRINT "BR"
488 LET S5=5+1
4+9&@ LET PP+ (INKEY$="8") - { INKE"Y
$="5")

S@@ RETURN

5@@ CLS

56@1 IF H<S THEN PRINT "NEW HIGH
SCORE - ENTER MNAME"™

502 IF H:=3 THEN GOTO 61@
INPUT '@

€]
o
)

P,
(PEEK 1639a8+28a4y

H
&
I
~
w
=
at

; "HIGH SCORE="

@; "SCORE=" -
2, @; "PLAY AGAIN?

Hv - THEN GOTO Ta
EY$<>"N" THEN GOTO &<

M
BMHQQ
asunl

I
HHZTORrTO
Moo o- or

8
Qo <LOQ-
nemoan
aaunen

N\
n
1)

o
IF Zs1 THEN PRINT AT 24.,m,; -

IF Z=2 THEN PRINT AT 21.,8; "
IF Z=3 THEN PRINT AT 81,R; "~

RETURN
IF H¢1020 AND Z=3 THEN PRIM
T. “SORRY, ‘¥YOU MUST SCORE OUER i@
23 TO_PLAY LEVEL 3,
2005 IF H<10@@ AND Zm3 THEN GOTO

™
o
®
]

\SEHE "CATERPILLAR B'™
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Now the AGF Interface 11 is oven better valee. Since we
peonieered the cursor-key interlace in October 1082 thess
are now over 100 games or utility programs with sither the
AGF option or cursor key controlled — that makes It
unbesatable at this new low price.

Suill incorporating the all impartant rear expansion con-
nector which means otlser peripherals can be connected at
the same time i.e Ram Packs, Printers, Speech Units etc,
and of course the key replication principle used guarantees
this will newer conflsct electrically with any other add-ons.

AGF Joystick Interface Il
- for Spectrum or ZX8I

Whan you feel like upgrading to a mare flexible joyetick
BYSIBM yOu Can claim 12.5% off the purchase price of owr
Programmable Interfacae,

All AGF Joystick interfaces will work with any industry
standard joysticks using 8pin ‘D7 plugs - inchuding Quick-
Shot 1l and the new Trackbell controllers.

Don't settle for less |, | . chipose AGF.

Joysticks goc

The choice is yours. The siandard QuickShot is ewcellen value
ineprporating suction cups for sure-footed precition and a comfort
ably contoured handie with a corvenient top firing button, plus
convanticnal buttan in the base,

Four feet of cord terminates in the industry standard Spin ‘D’ plug
far eompatibility with our interfaces or Jirect eonnection w &
sehection of home micros.

Tha new QuickShot 11 has improved styling with a trigger type firing
contral a5 well @5 the top firing action and a broader base for greater
sucticn stability. The rapid fire pwitch, which allows a continsous
siream of shalls where normally & button press is reguired for each
ong, is, located in the base for exsy access in use.

Card langth and termination s as the standard OuickShot conirollar,

-

e —1

= =
__‘_‘=:‘=_f_:t?

FF==—%="discount off our Programmable
Interface-~valid 1year on orders over £18

S — — —

JeJ===
post free both ways

arder al thaugh we narmally despatch fram stock
and are supplied on & 14 day maney
ox, Teduphone: (0243) E23337

Please allow up 1o 28 days fro
within 7 days. All AGF proxd
back undertaking. AGF Hurcdwa

Personal Software Summer 84

free mic arcade game..,..- oo

ADDRESS

| ENCLOSE A CHEQUE/POSTAL ORDER PAYABLE TO AGF HARDWARE FOR £

SEND (NO STAMP NEEDED) TO: 4.6.F. HARDWARE, DERT. P &S,
FREEFOST, BOGNOR REGIS, WEST SUSSEX, POZ2 BER

ary ITEM ; | \TEM PRICE TOTAL
1 AGF JOYSTICK INTERFACE 1 | oo
& QUICKSHOT JOYSTICK BOE
" QUICKSHOT Il JOYSTICK 11.95
ONE | DISCOUNT VOUCHER IF QRDER EXCEEDS £16 FREE '
£¥ SPECTRUM [ Plaase tick FINAL TOTAL 5




Jeremy Lever

CRAZY

Take part in an aerial
assault course.

his is an adaptation of the

popular arcade game for,

the ZX8l. You have to
guide the balloon arcund the
course of prickly asterisks to
reach the area marked 'GOAL’
in the top left-hand corner of
the maze.

You start at the bottom
right-hand corner of the course
and the controls you should use
to guide your balloon are shown
in Fig. 1. Obviously, the idea of
the game is to try and get your
balloon to the goal without it

hitting the asterisks which, in Lines 1-83 Initialisation.
case your bubble! Lines 90-185 What key has been pressed?
Lines 193-240 What has the balloon hit?
PROGRAM Lines 255-300  Swing routine.
DESCRIPTION Lines 400-520  The 'balloon burst’ and 'high score’
routines.

Below | ief breakdown
thelop“tzalgriri[.‘ . = Lines 550-570  _The goal routine

You can always take a short Lines 600-620 The bounce at the start of the game.
cut through one of the two gates Lines 1000-1250 The routine to set up the screen.
in the asterisk wall — but take Lines 2000-2200 The routine containing the instruction.
care, this is not always the Lines 3000-3320 The movement routine.

easiest route!

THEN GOTO 3858
THEN GOTO 3100
THEN GOTO 3150

=*CRATY BALLOONE
S=a

=
HS=58
R=0
NE="ZXEG1"

MO

IF n=1 THEN GOTO 19&6
PRINT AT Y .Z:
GOTO 280
= PRINT AT WV.H;:
PRINT = INSTRUCTIONS (Y -NI™ LET P=PEEK (256%PEEK 16399+
LET W%s=IMNKEYS . 153596]
IF uUs="Y" THEN GOTO 2000 P=23 THEN GOTO 400
IF U%E="N" THEN GOTO 20 p=128 THEN GOTD 550
GOTO 1& pP=8 THEMN GOSUE G608
CLS P=131 THEN LET S5=5+60
LET X=0 P=9 THEN LET 5=5+40
GOSUE 1000 K=3i THEN GOTO 239
IF X=16 THEN LET O=0
PRINT AT ©®.0:"SCORE .5
PRINT AT @14 :N%
PRINT AT ©,25:HS
PRINT AT 2R.0:BAR. " EBALLOONS

LET W=16& 2 LET X

LET Y=U+1 ¥=5 THEN LET H=H-1

LET H=21 X=5 THEN PRINT AT V.H+1.
LET Z=H_ o

PRINT AT UV.H
PRINT AT Y.Z

el X=1® THEM LET H=H+1
R : =18 THEN PRINT AT U.,H-1

LET AS=INKEYS

¥=15 THEN LET H=H<+1l

=15 THEN PRINT AT UV.H-1
GOTO R
GOTO ¥=2@ THEN LET H=H-1
GOTO z ¥=208 THEN PRINT AT V.H+1
GOTO ol
GOTO =25 THEN LET H=H-1

PR REE R R
o T FPIAFETRReY |
AEEEE LA

e F T —
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CRAZY BALLOONING

1]

5789
&89
513
B2
ieae

PRINT AT V,H+21

LET H=H+1
PRINT AT U _H-21

LET X=108

L H: "X
PRINT AT ¥Y,Z:"I" 4
LET BA=BA-1

AT 10.11; " :BrAENEGE"
SLOL

PAUSE 100

IF BER«<>@ THEN GOTO 26

IF S*HS5 THEN GOTO 460
PRUSE 9999

LET S5=0

SLOL

=GBTD 13
CcL

PRINT IR
INPUT K&
IF LEN (K$):>1@ THEN GOTO 46

LET MN$s=K4$
LET HS=S
LET S5=0
GOTO 108
LET C=INT (RND:1300)
SLOW

IF C<{4d080 THEN GOTO S50
LET S=5+C

FOR I=1 TO 18

PRINT AT &5, 1;"GORAL™
PRINT AT 5, 1."!”H!
NEXT I

PRAUSE 9999

GOTO 206

EETE eSS

LET H=21

RETLURMN

PRINT AT 1.0, ¥ ¥E%EE:EE¥¥E%

EEFETEXLEEEELEY

1220 PRINT " £££¥¥ FEEEEFEEERF
FEEEE"
1838 PRINT “+&% EFEF¥FEE
FEEET
1040 PRINT "% £ ¥
$¥F C°
LGSB PRINT ¥ ¥ ¥ +EE
B
1BEB PRINT g + ¥ EFEEEF ¥
a-
4a?3 PRINT iRy - ki i EEFEEEEE
3k 3 1 g
ig858 PRINT =i £ ¥ & EEEEEF
EEF Y™
1@99 PRIN* TEEEEEE FEEE
;193 PRINT TEEE¥E ¥ ¥ *
1119 PRINT TEEE ¥ EE
¥+ A"
1128 PRINT “es FEEEEEE
£€ L
1138 PRINT %% * FEpu ¥ ¥
EEEEE LT
‘114 PRINT "= ¥ + ¥ ¥ %

#EEE¥ O

1156

1160

¥

PEINT e ¥ ¥ ¥ ¥
PRINT “x3 ¥ ¥ ¥ ¥ ¥
TEEE FFF¥EFFEEER

CEEEEEEEEEEEEEEEEE B
CEREEEEEEEEEEEEEREFEE
FOR ©O=4 TO 16

PRINT AT Q.26;" "

NEXT @
IF R=1 THEN GOQTD 1250

CLS
PRINT

PRINT

2218 PRINT

LET R=
GOTO 12006
RETURN

R+1

‘AT ©,9; "CRAZY BALLOON
ol e b e ———————
“"MOVE ROUND THE COURS

E AVOIDING™
S

261
2228

2825
2030
RDED
2035
2048
TES -
2845
=850

% 5l iy
2855

PRINT
PRINT

PRINT
PRINT
FoR*

PRINT
PRINT

Priny

PRINT

MT
2868 PRINT.

HAND ™
2865 PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
FRINT
PRINT
PRUSE
CLS

LET H

EET
PRINT
PRINT

LB L
LET H

LET Z=
PRINT
PRINT
GOTO

=
=t

B R R S R e
SISO OG U0
SlinkeeNENN

=1
womo
ane

PRINT
GOTO

LET U=
LET FH=

“THE PRICKLY STARS- %
“"EXTRA POINTS ARE RUR
"GOING THROUGH THE GAR
“THE OBJECT IS5 TO GET
“"GOAL IN THE TOP LEFT

“CORNER. "™
“"THE CONTROLS ARE:"

AT 15.15;: "QUE"
AT 19. 15:“Htﬁ"
AT 28,15 “ZXc"
9999

GOTO =28
LET U=
=H+1
LET ¥=%Y-1
Z=F+1

-1

8T U+
=T Y+

e

= R
—a b

,'n

GOTO 192
=-1
=H-1
LET ¥=¥Y-=1

Z-1
ATt v+1
AT Y+1
192
LLE
H+1

LET Y=Y - Ak

aT
19z

This is the listing for the program, Crazy Balloon.
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Paul Holmes

TALKING TURKEY

TALKING
TURKEY

sing these rules, the
l ' computer tries to invent

manages to do so surprisingly
often. Around seven per cent of
the output of this program

QUAVWX Y Z™

PRUVLIXY'Z"

PRUUUXYZ'

LET
P ERUULENY

PRQUUIKYZ"

English words, and

PROGRAM LISTING

10 DIM A% (26,23}
28 LET A% (1) ="THIRSHHGBCDFJKLP

'EACIU™
AOISHU™
(3)

TANRSHMGBCDFJKL

2]
OISHU™

1
NRSHMGBCDODFJKL

=

25 LET AR
30 LET B
35 LET
48 LET

:3j

mpun P
M

— o
N e

WHan

D

HRP ARG R BRRE B

5@ LET
E8 LET
783 LET
8@ LET

b
Lid

-~ -
T g !
.
=twm

W

M~D

"

H
A
e
=]
iz
2]
A
=
Il
a
=
fa
A
A
=
A
o]
=
A
A
A
A
L
X
i
T
C
3

S8 LET
18@ LET
118 LET
120 LET
138 LET
140

ITIDDD
it h
o e e

PO N o

nimnngH

-~ — -

NIRSHMGBCDFK

LET

2]

0Dz
'HHI—U

i

{2

N gt Rt Tt et g g N et Nt W o Nt st i

11 7 4 45 o o o R R R
et et "

+00PH HAermrr—m—sAsmem -
| =R0OT Z ZUNLDRODORDRE R S D0

I-00-H-4 H0EUNRPRLO~IR NS
~ W Wi nAn ﬂ-“ 0w
+ @ # R e DR ME Ca

m—~t O Demomeoloml~ t~
Z MR

LET D#INT 1RND#4
LET
FOR
PRIN
LET

(RND #2

DAFD GIDIDD

Z

(]

(RND %I

ZrH
mm
-
0
x
Hit &~
9]
W
~NM~ MO
z..-

EXT
IF INKEYs$="" THEN G0TO 348
CcLS
GOTOD =265
A Poetry version of the program.

REM "POETRY" UERSION
CIM A% (26,23)
LET A$(1) ="THIRSHHGBCDFJKLF

20
BUAVUXY Z*™

]
A
-
m
=
pij

=

38 LET
35 LET
48 LET

Py o
gt
Wanw

DPTD DDDT DDD
FRR RERE R R
-

PPH mwgg Nt

R Z=H>

—— -
e e

should be real words. The ZX81
uses knowledge of the
frequency of occurrence of
certain letters in words in
English to dictate how often the
letters are used in creating

This program has
decided that although
the English language
does not exist, some of
its rules do.

randomly generated words.

If you leave this program
running for a million years it
may well write the Gettysbury
Address ('Three score and
severn years ago . . .").

12@ LET
13@ LET
146 LET
L P ALY
15a LET
160BLET
178 LET
LET

LET

I~~~
Won N o
et z‘-\q

NN
il

IRSHHMGBCDFK

5 NURRLONNEH PR e
HANEQNIEGOEYT R
(AR R RN
wDBDD2 5" D"
s
€L
[

SHEREe DaMeCw  —lae
PO TG RIR 1
el St g

[~ P & PR P
-

I AR 4R 4R R R R R R SRR R
[ e

ropdd»nnDDODIDDDINMDID
o s o o

(34+RMNDEINT (RND=x4
{RND 326+1)

23 1 TO RND*5+2
2850 I=Y TO L

298 PRINT CHRSE (X4+37),
303 LET C=CODE RASiX, [INT
NT (RND#23) #1171

318 IF C=8 THEN GOTO 38a
320 LET X=C-37

SoeBNEXT I

332 IF L.<S THEN LET L=L+INT (RN
D*?‘%-IHT (RND £2)

— '

336G NEXT H

337 IF RND>.8 THEN SCROLL

34@ NEXT G

358 GOTO 262

(RND * I

Part of the output.

FrEHDo
(ol [OIe]=

12
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Gary Nugent

his is a two player game,

the object being to force

your opponent to collide
with a wall, your worm or your
opponent’'s worm.

The game uses the full 24 by
32 screen, the walls being the
black border around the screen.
Cne worm is made from '+
characters, the other is made
trom '+' characters. The worms
grow as you move around the
screen.

Movement is in four
directions; up down, left and
right. Keys "W’ (up), 'A’" (left),
'S’ (right) and 'Z (down) control
the '+’ worm. Keys 'O’ (up), 'K’
(left), 'L’ (right) and '." (down)
control the '+’ worm. A worm is
killed if it hits a wall, hits the
opponent's worm, collides with
itself or moves back on itself.
The game also has on-screen
scoring for-both players. Key 'F’
returns control to BASIC and
stops the program.

DOWN THE LINE

Looking at the main program.
The machine code is held in the
line 1 REM statement containing
532 characters. There is an easy
way and a hard way to create
such a REM statement. The hard
way is to type in the 532
characters one after another.
The easy way is as follows:
create the REM statement in

Fig. 1, that is, a REM followed
by 100 characters. Edit the line
numbers to form lines 2 to 5 and
then enter line 6 (a REM
followed by two characters) as

in Fig. 2. Next, execute the
following as direct commands:

POKE 16510,0 (this ensures the
line cannot be edited)

POKE 16511,22

POKE 16512 2

A REM containing 532
characters has now been
created, and the machine code
program can now be entered
using a hex-loader like that in
Fig. 3. Incidentally, if PRINT
PEEK 16511 + 256+PEEK
16512-2 does not give the
answer 532 then you have typed
in the REMs wrongly, and you
should go through the above
procedure again.

After you have entered the
machine code program, you
can check to see if you have
entered it correctly, using the
program in Fig. 4 When you
are sure you have entered the
machine code program
correctly, you can now enter
the BASIC control program.
Save the program first by RUN
200, just in case something goes
WTong.

TOO FAST?

To increase the speed of the
game, type in the following as
direct commands:

POKE 16912 X (Where X is a
value between zero and 255.
The lower the value, the faster
the game.)

- WORMS

If you can worm your
way round the machine
code, you'll find it's
worth it.

e N P e g s I TR

PCKE 16913,0
To slow the game down, type in
the following:

POKE 16912,X (Where X lies
between zero and 255. The
greater the value the slower the
game.)

POKE 16913,Y ("I’ or '2' is
usually a big enough value for
LA

It you would like to change the
characters which form the
worms, then change the '+
by typing in the following:

POKE 16838,C

POKE 16797,C+ 128 (Inverse of
&3

POKE 16870,C

POKE 16880,C

POKE 16905,C

where C is the code of the
reguired character.

To change the '+' worm,
type in the following:

POKE 16850,C
POKE 16875,C
POKE 16900,C
POKE 16910,C
POKE 16813,C+ 128

The program, as published, was
originally written for a 168K
ZX8l, although with the
addition of a little bit of
machine code it will run on a
machine which has 3K of RAM,
ie where the display file is not
automatically filled with spaces.
To make the program run in

3K, the machine code should be
placed in a line 2 REM

statement.

LD HL, 4022 21 2240
LD (HL), 00 3600
LD A,Q0 3E Q0
LDC, 18 CE 18

LD B,20NEXTLN 0620

RST 16 NEXTCHR D7

DINZ NEXTCHR 10FD
DECC oD

JR NZ NEXTLN 20F8
RET C9 >

Personal Software Surmmer ‘84
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WORMS

You should also insert this line
in the program:

9 RAND USR 17053

The code creates a 24 by 32
display file, which is
automatically set up on

machines which have more than
3K RAM.

RAND USH
LET A=1E514
POKE A, I (RND *26) +4
FORE tRMNDELIE) +4

- PORKE (BRNDX2E) +4
POKE T{RND®16) +4
POKE IRND*4}) +1
POKE {RND*4) +1
THEN GQTO 2@

“ZIXs1l JORME™

218 PR AT 9.3;"D0 YOU WANT I
HETRUCTIGNS .5

IF INKEY§="N" THEN GOTO 27&
323@ IF INKEYS«<:"¥"™ THEN GOTO 2=
238 CLS
248 LIST S0e

FOR I=1 TO 388

NEXT I

CLS

THE OBJECT OF THE
GAME. IS TH FBHCE FOUR ¢
OPPONENTS LORM
COLLIDE UITH DNE aF
THE WALLS, OR WITH :
YOoOUR OR HIS OUN WORM.
KEYS W.A,5,Z CONTROL §
THE "+*

KEY'S D,H;L,. CONTROL
THE "™
KEY F ENDS THE GAME.

CONTROL PROGRAM UHICH
THE MACHINE CODE ROUT INE.

20 ae 2Cc 26
ZC 33 39 76

o 28 22 @@
SR 33 2A 98 1D 25

[ ol
HL , iD-FILE) BORDER ZABC40
l1lz2loa
3E&8
@ali72a

?_
3
er
9
v i
ao
2ers

c C
JR ONZ . LOOP2

IRGEED 000.80.00000000000.009000.0000000080001
1 8.8.0.00000000000.00000000008008000000000080004
1080000000 0000006000000000.00800008000060080041
b 000000000804

PRINLEE S e e 000000000 000000000080800880000001
1806600000880 0800000000008000000008000800008.1
10.6.0.0000.0.00006600600808008008006800068080961
L .00.0.0.0.8.0.0.9.0.0

EIIDLEE 080800 0.00.00000800800000008.0000.000
pES00050000000000.00.000000800000000008.0000.084
J 000800000 00000.00.000000.00008000000.0000.00.0.4
b O0.00.0.0.0.0.0.0.0.0.4

ERILEE 0.00.00.00.000000000000000000000080004
J 80 80060000000000000000000000000000000006000
188 800000000000000000000000000000000000060004
1.8.6.0.0.0.6.0.6.0.0.5.9.8

BRI 09.0.9900.60090069000000080089000099
PN 00000600.0800000.000008008000000089000000
J 880008000000 000.000008.0000.00.080008.00.000009904.
S 000000000804

SHEM XX

10 LET X= 16514

20 LET AS=""

30IF AS="" THEN INPUT A5

40 IF AS="5" THEN STOF

50 PRINT AS (TO Pl

60 POKE X, 16«CODE As+ CODE AS(2)-476
T0LET X=X+ 1

80 LET AS=AS{3TO)

90 GOTO 30

IO FOR 1

110 LET A=PE

120 LET B=INT [A/16)
130 ELT C=A-16«B
140 T-‘FL[I\T TAB g

150 NEXT I

16514 TC 17045
EK I

-";CHRS(B + 28);CHRs(C + 28)

Fig. 4.

LD BC . ¥F16 B1161F
DEC HL 2B

LD (HL) ., rard
DJNZ LOOPS i8FcC
S8BC HL ,DE

LD (HLI . A

DEC C

JRONZ G LOOP4Y

R

ET
LD B ,.FFFF
DEC EC
i A.B
OoRr C
JR NZ ,LGOPS
RET
LD HL ., (D-FILE)
LD DE .,9023
ADD HL .DE
LD C;16
iB B,;1E
LD (HL: .08
INC HL
oJNZ LOOPS
INC HL
INC HL
INC HL
DEC C

14
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JR MNZ ,LTOP7?
RET

| LD E.BE

LD D,.oE
PUSH DE
POP HL
RADE HL . HL
ADD HL ,HL
RDD HL ,HL
ARD HL . HL
ADD HL .HL
ADD HL ,DE
LD DE;lD—FILEE
INC E

LD BC,8&8=21
CP Bi
JROMNILSTERPL
INC HL.

cP az

R ONZ L STERZ
DEC HL

RET

CP a3

JR MNZ . STEP3
2D HL .BC
RET

5BC HL ,BC

RET

LD A, (HL)
oC

CALL BORDER
LD BC,B50A
CALL PRINT-AT
LD HL, sans

e = —_

e P

JR _Z,STEPS

RST
INC HL

CALL PAUSE
DEC D

JR NZ,.LDOP1G
LE BC.Ppee4
CRLL PRINT-AT
iD A,95

RS5T 156

LD A,94

RST 186

LD R,.9C

RST 16

RST 16

HET 15

CHLL PRINT-HT
LS RA,9

CRALL CLEAR
LD BC, {4@5=)
CRLL RND

LD (48821 ,HLU
LD (HL} ,15
LD BC, (4@E54)
CRHRLL RND

LD (48547 , HL
LD (HL3 .17
LD HL, {48852}
LD R, (4066}

Personal Software Summer ‘84

RND

MOUE

STEPZ2

STEPS:

INCSC

STEP4

STEPS

LOOP2

STEPS
LoorPia

NEXTGO

212108
FEEl

CD3S41
228248
3615
ED4B8448
CE3941
225448
3817
=Raz24a
3RS642

CALL MOUE
LE [(4B882) ,HL

LD A, (HL3
CP 8@

JP HC,ECBREl
cpP

.| = Z SCOREL
i = s B

JP Z,S5COREL1
LD (HL) ,15

LD HL, (4084)
LD R, (405 7)
CALL MOUE

LE (4@54) ,HL
Lk A, tHL]

50
JPONC L SCOREZ2
b
«+F Z,SCORE2
£ 15

JP Z,SCORE=2
LE LY A7
LD DE,®i66
PUSH DE
CRLL KSCAaN
LR B,.H

LD C.L

I . I - 5

INC D

LD A,

JR Z . NOCHR
CALL FINDCHR
LD A, (HL}

JR NZ ,CHARS
LD A, a3
JR DIRL

1E6

JRONI  CHAERL
LD R,@3
JR DIRZ2

25
JRONZ  CHARS
B2

& E

JR MNZ,SEARCH
Lt A.C

CP @3

RET Z

JP HEXTG

LD HL;EQ—FIhEl
LD DE,.B3215B
|00 HL DE
CRLL INCSC
RET

LD H, tD-FILE)
LD DE,oz@g
ADD HL .DE
CALL INCSC
RET

SERRCH

CHAR1

CHAR2

CHRARS

CHAR4

CHERRS

CHARG

cCHARR7T

CHRRE

DIR1

DIRZ2
NOCHR

SCORE1

SCORE2

WORMS

COD4E4 1
223240

FES&
25842
FE1S
CARSAa4d2
FELT
CR3G42
2615
2R3442
3Rra74@
CC4E41
228440
7E

FEQ@
D23642
TEALT
CrRBB42
HElS

co8pa7
ZE

FE3C
2ea4
SEAd
i841
FE34
2884

isas
328648
18@3
3z2ar74e
Dl

=
Fil=)

B3
2899
e
FE@@
8
C3ID341
Z2RAC4.8
1118586

i9
CEbSdl
5HBC4B
liasea
ia

coE641
e
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CKGAMMON

Here’s a classic game brought up to date with a program for the ZX81 that

plays against you and obeys all the rules.

QUTER
TABLES

WHITE

Fig. 1. The starting position for backgammon.

INNER
TABLES

LIGHT

ackgammon is one of the
B more popular and
enduring
of board games, probably
because it doesn't rely solely on
blind chance and the throw of
the dice, but requires an
appreciation of probabilities
and the skill to assess the most

elffective use of your throws.
This program puts a simulation
of the backgammon board on
your TV screen, and allows you
to play against the computer.
We aren't pretending that this
piece of software could wipe the
floor with Cmar Sharif but it
will put up a creditable fight,

L

WORE OUT
THROWS OF DICE

CLEAR FIECES
OFF BOARD?

ARE ANY
OF MY PIECES

YES

0N THE BAR7

TRY TO REMOVE
PIECE
FROM BAR

ARE ANY
OF MY FIECES
VULNERABLE?

TRY TO
SAVE PIECE

CAM |
ATTACK & YES

WHITE
PIECE?

CARRY OUT
NORMAL MOVE

BACK TO PLAYER

ATTACK
WHITE PIECE

Fig. 2. Flowchart for the computer's moves.

and can usually be guaranteed
to cause you the maximum
difficulty if the dice are with it.
The performance is especially
good when you realise that
there isn't enough memory in a
16K ZX8] for a lock-ahead
probability tree even one turn
deep.

Just to make sure that you
don't get tempted into cheating
it, the computer checks out
everything you enter against the
rules of backgammon and
rejects invalid moves. The cne
exception is the rule stating that
if a player can only use one of
the numbers he has rolled, he
must, if possible, use the larger.
This was in the copy of rules we
obtained, but two backgammon
players in the office said they'd
never heard of it, so we decided
to leave it out. If you play by
this rule, it wouldn't require
more than about five or six
extra lines of code: this is left as
an exercise to the reader!

SIMULATION

The working of the program is
based on the two position arrays
W( ) and B( ), which
correspond to the peints on the
backgammon board. The board
consists of 24 positions, or
points, each of which may hold
any number of pieces (of the
same colour) up to the total
number in play. The array
elements B(1)-B(24) hold the
number of black pieces per
position, while the
corresponding infermation for
the white player is

held in W(1)-W(24). For
example, at the start of the
game B(1) is set to two, since
there are two black pieces at
position A on the board. During
the course of the game these
array elements are constantly
changing.

Two further elements of
each array are used in the
game, these being W(31)},
B(31), W(38) and B(35). The

16
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| l . BACKGAMMON

first two hold the number of
pieces each player has on the
bar, while the second two hold
the number of pieces each
player has taken off the board at
the end of the game.

The computer uses the
position arrays to work owt its
move. For every move that the
computer makes, the routine
shown in the flowchart of figure 2 3
will be carried out. To give an
example, suppose one of the
computer’s throws is a five. The

program will look at each black
piece, take the index of its
position in the array and add
five to it. It can then see the
effect of moving the piece five
places — whether the move is
legal, whether a white piece
could be taken, whether a
position could be fortified and
so on. lf the computer is
satisfied that the move is a good
one, it is carried out.

Things get more
complicated when the computer
has to check whether a move
that you have made is legal.
The player's dice throws are
stored in a third array, T( ), to .
simplity the checking routines
by using FOR-NEXT loops. If
the dice throws are not equal,
the two numbers are put into
T(1) and T(2) in descending
order (using T(5) as a
temporary store) and the
remaining array elements made
zero. Otherwise doubles have
been thrown, and the first four
elements of the array are all
made equal, T(5) again ending
up as zero.

If a-:player’s move is judged
to be valid, the dice throw
corresponding to that move
must be tagged as 'used’ by
setting it to an 'impossible’
value. We decided that the
answer was to use 42!

Since the three arrays
completely describe the state of
the game with respect to piece
positions and dice in play, the
computer can run through a
series of tests involving AND,
OR and the arithmetic
operators, one test per rule. As
an example, the test that a
player is genuinely unable to
move is made between lines
1370 and 1460. For each unused
throw of the dice and each
point on the board, line 1400
checks that the corresponding

e THEOUS ARE = &b =
MY MOUE IS FEREOM EaR To ¢
MY MOUE IS FROM C TO G Efrk

E C B

‘destination’ point for White
really is blocked by Black. Then
line 1410 checks that, if White
is on the bar, he genuinely
cannot move a piece back into
play.

An added complication is
introduced when White starts to
bear off, since it is possible to
use a dice throw greater than
the distance the piece is moved.

Additional logic between lines
690 and 770 takes care of this.

PLAY THE GAME

It is assumed that the user of

this program already knows how
to play backgammeon — it is not

a teaching aid. The following

instructions are merely to show

PROGRAM STRUCTURE
10-1920

200
220-380

variables.

goes first.
order for testing

Inputting player's moves
37%7540

input. Convert st

550-610

VARIABLE FUNCTION

C(=M) Random number used for computer’s first
throw

D(=V) Random number used for computer's
second throw

G$,GG Player's move (from)

H$,HH Player's move (to)

DD Distance of a player’s move

ELEL,

NiSnT,

UEEE TT General purpose loop counters and flags

W( ) Position array for white pieces

B( ) Position array for black pieces

W(31) White pieces out of play on the bar

B(31) Black pieces out of play on the bar

W(35) White pieces moved off the board

B(35) Black pieces moved off the board

T( ) Array containing White's dice throws

Dimension and initialise arrays. Initialise
Generate a random number and decide who

Throw random numbers for player's dice and
display them. Sort them into descending

later. Check for doubles and

amend loop counter and array if necessary.

Display appropriate prompts and accecijt
es,

rings to character co

then subtract offset to put them in the range
1-24. Make preliminary validity checks, and
alter GG or HH to appropriate values if

“BAR" or "REST’
If White is bearing off, check that move is

" have been input.

Personal Software Summer ‘84
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BACKGAMMON

ﬂ

how to play the game with the
ZX81.

The player always plays
White and should move in an
anti-clockwise direction from X
to A (see the photographs).
When the program is first run,
the computer may move first: if
this has happened, the
computer's dice throws and
moves are displayed at the t3p
of the screen. To throw you own
dice, press any key, and after
eight seconds or so the
computer will display the board
and your throws. This will
happen anyway if the computer
has allowed you to move first.
(If you would prefer the
computer to automatically throw
your dice for you after an eight-
second pause, delete lines
3190-3210 and change line 3320
to

3220 PAUSE 400

Pressing any key will terminate
the pause early, and you can
change the delay to suit your
needs).

The player will then be
asked for his move with the
prompt "YOUR MOVE FROM"
— you should enter the letter of
the point you want to move
from, then press NEWLINE. The
prompt "TO"” then appears, and
the destination point is entered
in a similar way. If the move is
invalid, the computer will say so
and repeat the above
procedure.

If you can't move you
should reply "NO" to the
prompt "YOUR MOVE FROM"
and the computer will make its
next set of moves. If you've
made a mistake in entering the
"MOVE FROM", letter, you can
cancel the move by typing
"NQ' in response to the “TQ"
prompt. The computer will then
go back and ask for the move
again. Once the computer has
accepted a move as valid, you
cannot change it.

When moving one of your
pieces back into play from the
bar, enter "BAR" in Tesponse to
the first prompt. If you are
moving one of your pieces off
the board at the end of the
‘game, enter "REST" in response
to the prompt "TO".

If you throw a double, you
are required to make four sets
of moves.

620-630
620-680

690-830

840-910

920-950

'960-980

990
1000-1020

valid because no pieces are on the bar or off
the inner table.

Set move distance variable.

Test that move distance corresponds to one of
the dice throws. If White isn't bearing off,
jump directly to 840 to test flag.

Check that, if player is bearing off with a dice
throw greater than reguired, no White pieces
are on higher point. Check that a dice throw
exists to permit the required move, and set
DD to this value ready for the next routine.
Check that a dice throw exists to permit the
required move, and change the array values
to register White's maove i? it's valid.

Check for a win by White and print
appropriate messages. Stop program.

Check if any of Black's pieces have been
taken and alter array if necessary. Loop for
next move.

Go to Black's move.

Routine to display invalid move.

Computer’'s move

1030-1070
1080-1130,
1250-1300
1140-1160

1310-1350
1170-1240

1360- 1460

1470-1580
1590

1600- 1620
1630

1640-1660
1670-1730

1750-1800

2010-2150

Subroutine to check whether the computer
can start moving its pieces off the board
(similar to routine for White above).

Computer decides whether to make an
ordinary move or move pieces off the board.
Remove piece from board with first move.
BRemove piece from board with second move.
Display tﬁe move and change the array.
Check if Black has won and display
appropriate messages.

Entry point to computer’s move routine if
White has been unable to move. This is
checked and a jump made to the invalid
message routine if necessary. Otherwise fall
through.

Computer's throws calculated and displayed.
Loop counter altered if doubles thrown.
Check to see whether any of computer's
pieces are on the bar. If so, go to the bar-
clearing routine at line 3120.

Call subroutine to check if computer can bear
off. Go to bearing-off routine at 1080 if so.
Decide whether to play defensively or not (go
to line 1670 if not).

Check if any pieces are vulnerable. Go to
routine at 2010 if any are.

First move (attack white pieces). Check to see
if a black piece can move from the point in
question. If a white pieces is available for
taking on that spot, go to the 'take piece’
routine at 2870. An identical routine for the
second move is at lines 1870-1930.

First move (if no white pieces can be’
attacked). Check if a black piece can be
moved legally and do so. An identical routine
for the second move is at lines 1940-2000.
Routines for the saving of exposed pieces.
Check to see if a white piece can be taken
with either the first move (2020), or the
second move (2050), or with both moves
added together (2070). If a white piece can
be taken in any of these ways, the appropriate
action is taken. If no white piece is exposed,

18
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a check is carried out to see if an ordinary
move is possible for the piece (2100 and
2130). If one is found it is implemented.

Drawing the board

2160-2240
2250-2260

22770-2600

2610-2740

Plot in frame.

Print top and bottom of frame using inverse
video characters.

Display pieces on board using PRINT AT. If
more than five pieces are on a point, replace
top piece with number of pieces.

If either player has pieces on the bar, display
them at the side of the board.

Registering Black's Moves
2750-2860

2870-3020

3030-3110
3120-3150

3160

3170
3190-3240

3250-3480

Registering of move if no white piece has
been taken (2750-2800 for the first move,
2810-2860 for the second). Moves displayed
on screen by lines 2780 and 2840.
Registering of move if white piece has been
taken (2870-2940 for the first move, 2950-3020
for the second). Moves displayed on screen
by lines 2920 and 3000. These moves differ
from the previous set because W(31) is
incremented by one and the array position
that the white piece occupied is decremented
by one. The player is informed that a piece
has been taken by the message "BAR".

This routine is used if the computer has used
both its throws together to take a white piece.
If the computer has a piece or pieces on the

bar, this routine decides the printout format

to be used. Line 3250 is chosen for the first
move, line 3370 for the second. If the

computer is unable to move, line 3150

ensures that the appropriate message is

printed once only.

If the computer has thrown a double, this line

sends the computer back to the beginning of

the movement routine to make its second two
moves.

Displays the board with the new moves on it.

Waits for the player to press a key before

continuing with the next throw of the dice.

May be altered to a PAUSE statement for

automatic play.

Register moves if the computer has brought a
iece back into play from the bar (3250-3360
or the first move, 3370-3480 for the second).

If a white piece has been taken too, the

routines at 3330 and 3450 are called.

200 IF INT

BACKGAMMON

Should either you or the
computer get more than five
pieces on any point, a
tomplication arises because of
the restricted height of the ZX81
display. We got round this by
replacing the top piece on the
point with the number of pieces
on the point (the photographs
make this clear).

CONVERSIONS

Conversion to other, more
sophisticated machines should
prove no problem at all. The
initial board position could be
set up by using READ-DATA
statements. CLEAR (line 10)
may need a figure after it on
some machines. If you use the
PAUSE version, the delay could
be obtained with a FOR-NEXT
loop. RAND need not be used
on some machines, but may be
found in the form RANDOMIZE
on others. CODE is normally
found in the form ASC( ), and a
further complication is
introduced by the non-standard
ZX8] character set. On a
machine using standard ASCII
codes, the offset 37 in lines 390,
460, 1190, 2780, 2840, 2920,
3000, 3080, 3270, and 3390
would have to be changed to
64. BND is usually RND(0Q) or
RND(1).

As far as the screen display
goes, much better simulations of
the board should be possible con
machines like the Dragon 32,
BBC and ZX Spectrum due to
the higher resolution and
colour. If you have a machine
which doesn't support PRINT
AT or a similar statement,
you could adapt the system we
used in The Valley with [HOME]
and cursor movement strings.

{ IRND £2) +1) =1 THEN (;

oTO 1476

=18 GOSUB 21&@

220 LET F=2

LET Tl =INT [ (RND 26) +1)
LET Ti{2)-INT {(RNDiB) +1}
PRINT AT @,@,; "YOUR THROUS §i
HET L), " AND Y;TI(2)

IF Ti2)>Ti1) THEN LET T 5) =

IF TI(S) <@ THEN LET T(2)=T:
@ THEMN LET T{(1) =T &
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BACKGAMMON

20

-

£ty W
000 s JChin

1 LA~

]

e 06

IF F=4 THEN LET Tid4})=T¢
FOR L=1 T F T

PRINT AT i ,@; "YOUR HOUVE FRO

INPUT G$
LET G :=COPE G%$-37

2IF G%= NO" THEN GOTO 1386
-IF _G4$="BAR" THEN LET GG=31
PRINT G%," TO ",

‘IF H3="MHO0O" THEHN PRINI AT L.

IF H$%="HO" THEN GOTO 37e
LET HH=COLDE H$z37

"REST" THEM GOTO i18en

% =
IF HE="BRAR" THEN GOTD 130®
: IF Gs=H% THEH GOTO 102d b
L= IF LWi31) >@ ANMND GG <¢»31 THEW
ZOTO 1@e@
2@ IF B{HHI 1 AND H$ <> "REST" T
== GOTO 1@ad
7 IF WIiE3) -1¢@d THEN GOTO 1@ed
3 IF H$="REST" THEN LET HH=3%S
=@ LET @=02
S&@ IF HH<¢:3%S THEN COTO 628
=78 FOR S=7 T0O 24
=a@ IF Wis):p OR Widi) >0 THEN L
T @=1
s93 IF ©=1 THEMN LET 5=25
23 NEXT S
&51@ IF ©=1 THEN GOTO 1000
528 LET DD=GG-HH
53@8 IF GG=31 THEN LET DD=25-HH
4@ LET 9=1
&5@ FOR T=1 TO 4
668 IF DD=T (T) THEHN LET o=08
578 HNEXT T
&8@ IF HH<{>3E THEN GOTO 84@
588 E53 £28 1o 4
=
718 IF TI(T)=42 OR TI(T)=@ THEN G
2T 768
728 FOR 5=GG+1 TO 6
(T) AND WiS):2 THEN

A
IF GG=T(T) THEN LET Q=0

HEXT T

IF ©@=1 THEN GOTO 1820

LET DD=2

FOR T=1 TO 4

IF TI(T)Y=42 DR TI(T) =2 THEN G

&z
IF T(T)»=EC THEN LET DD=T (T

NEXT T

IF D= THEN GOTO 1080

IF @=1 THEH GOTO 10008

FOR T=1 ToO 4

IF TI(Tr=42 0OR TIT)I=0 THEN G

TO 896
IF DD=TI{(T)y THENWN LET TIT) =42
IF T(T)=42 THEN LET T=56
NEXT T
LET WI{GGE) = (GG) -1
LET WiHHY =l {HH)Y +1
EF Wi35 =15 THEN PRINT "YOU
.
IF WIZS) =1% AND BI(3S) =8 AND
1) =@ THEN PRIMNT “"BY A GAMMOMH
IF W{3EBrI=1% pmneD EB(35) =@ AND
{31) »® THENW PRINT "BY A BACKGIH
MHON
Q548 IF W(AS! =15 THEN STOP
Q5@ IF B{(HH! =1 AND HH<3»>»35 THEN
LET B(31)=B(31) +1
9?? {F B {HH) =1 THEN LET B i{HH) =B
HH) -
2520 NEXT L

2@ GOTO 1472

PRINT " INVALID HMOVE™
PRIMNT AT L.,1,"

GOTO 370
FOR S=1 TO 18

1943 IF B(S)>2 OR B(31)>0 THEN L
105@ IF @=1 THEM RETURN
1368a NEXT &

RETURN
IF C=@ THEN GOTO 12S0

183a@ FOR X=19 TO =24

—“am
L
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“PE pe

TO 24
TO 4
42 OR T(T)=0 THEN G

-

LET @=1
@ AND BI25-TI(T)) <2

]
nH ==

@ o

EN LET 5=285
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e
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HEN LET X=B
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it

PrePCIF

'@ THEM GOTO 3120

38
HENM GOTQ 1089
(RHD 22} +1) =1 THEN G

il ]
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om0
o e ]
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\C-1x)Y TO 24
THEN GOTO 117e@

B iy -1

=B (35) +1

HRVE HOVED " ; CHRS%
H BORARD*

1 THEN PRINT "I U

E

=

S _AND W (35) =2 AND
RINT "BY A GAMMON
S
R
=]
S

AND Wi35) =0 AND
INT "BY A BRACKGA

THEN GOSUB 2168
THEN STOP

N GOTO 3160
TO 24

AMD B (X)) »@ THEN G
EN GOTO 3160

iD=1)) TO 24
THEHN GOTO 1340

AND WI{S5+T(T))I>»@ A
EN LET T=5

EN GOTO 109009
( (RND *6) +1)

( {RND26) +1)

THROWS ARE ";C; "™

=4
THEN GOTO 2010
ENM GOTO 1818
o 24

THEN HEXT N
THEN NEXT M

0 24

THEN NEXT W

THEN HEXT H

i THEWN GDE%B 2750

N GOTO 314@

T GOTO 1@e8e
Er GOTO 1870

ed

THEN NEXT N
THEN GOTO 1940
THEN HNEXT N
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BACKGAMMON

1910 IF WI(N+D) =1 THEN GOSUB 29508 2680 IF WiZ1) =G THEM RETURN
1928 IF D=@ THEN GOTO 314G Z&3@ FOR d_l TO W(31)
1938 NEXT N 2788 IF J(& THEN PRINT AT J+6,28
1942 FOR N=1 TO 24 P
195@ IF B(N)=@ THEN NEXT N 2718 IF J>S AND J<¢11 THEN PRINT
1960 IF UW(N)>»>1 THEN NEXT N AT _J+1,29; "u"
197@ IF MN+D>24 THEN STOP d7?9“IF J:>10 THEN PRINT AT J-4,2
198@ IF WI(N+D) (2 THEN GOSUB 2810 7. U )
199@ IF D=@ THEN GOTO 3149 2730 NEXT
2808 NEXT N 2743 RETURN
2@1® IF C=0 THEHMH GOTO 2@49 275@ IF N+C>24 THEHN RETURN
202@ IF WIN+C) =1 THEN GOSUB 2876 2768 LET 5(N! =B {(N) -
2838 IF C=@ THEN GOTO 166@ =778 LET B{N+CI=BIN+C)+1
2040 IF D=@ THEN GOTO Z06@ 278@ PRINT M4, CHRS (N+37);" TO "
2858 IF WI(N+D) =1 THEN ©05UB 2959 iCHRS (N+C+37)
296@ IF D=@ THEN GOTO 186@ 2798 LET C=0
2870 IF U(IN+C+D)=1 THEN GOSUB 3@ <2800 RETURH
Se 2818 IF H+D:>24 THEMN RETURN
2882 IF C=0 AND D=2 THEN GOTO 31 2820 LET BI(N) =B (N) -1
Y- 2338 LET BuN+D) =B (N+D) +1
2090 IF C=a THEN GOTDO 21209 =840 PRINT H%,CHRS$ (N+37);" TO =
2100 IF WI(N+C) =0 THEN GOSUB 275@ ; CHRS (N+D+37)
2118 IF C=9 THEN GOTO 1668 285@ LET =g
Zi2@ IF D=@& THEN GOTO 2142 2360 RETURHN
2130 IF UiN+D) =0 THEN GOSUB 2810 2870 IF HN+C>24 THEMN RETURN
214@ IF D=@ AND C=@ THEN GOTO 31 =58@ LET BN =BI(N) -1
e 2890 LET B (N+C) =B (N+C) +1
2150 GOTO 16608 2990 LET W31} =U(31) +1
21608 FOR H=1 TO & 2918 LET WM =U (N+C) -1
2178 PLOT N, 1S5 23928 PRINT %, CHR% iH+37) ;" To -
2180 NEXT . CTHR iN+4T+37) BAR"
2199 FOR N=1 TG =20 2930 LE =0
£2@@d PLOT @,N =348 RETURH
=221@ PLOT B3,N Z95@ IF HN+D 24 THEN RETURN
2220 PLOT Se.N 2960 LET Bitd =B (N} -1
=238 PLOT 25,N 2970 LET B(H4+D) =B (N+D) +1
2240 NEXT N 2980 LET Wi321)=W(31) +1
Z25e PRINT AT o1 ¢ "S- $-29¢ LET U (N+D) =W (N+D) -1
o i 2 L BeR- 32@@ PRINT He: CHR% (N+37); TOQ "
260 5,0, i - ; CHR (N+D+37) ; BAR"
T a1 T E SR 321@ T D=0
Z278 FOR K= 1 TD 12 3920 RETURM
=280 IF WIK)=@ AND B(K) =0 THEN G 3830 IF N+C+D>24 THEN RETURN
S3TO 24 30408 LET B () =B{N) -1
2290 IF WIKI>»>®d THEN GOTO 2370 385@ LET BiHN+C+D) =B (N4+C+D) +1
23@@ FOR J=1 TO 5K} 32960 LET Wi3l)=wi31) +1
“31@ LET S=J Z@7@ LET UWIN+C+D) =W iN+C+D) -1
=328 IF 535 THEMN LET S=5 3880 PRIMNT M%; CHR$ (N+37);" TO ™
Z33@ PRINT AT 21-5,25-(K:2); "@" SCHR$ (N+C+D+37)
2348 IF J>S THEN PRINT AT 21-5,2 5998 LET C=0
S-lK#2);d 310 LET =2
S350 NEXT J 3118 RETURH
=36@ GOTO 243@ Z12@ IF UWi(C! <2 THEN GOTO 325@
2370 FOR J=1 TO WiK) 313@ IF WL <2 THEM GOTO 3370
=380 LET s5=J 314@ IF C>0 RND D>® AND B(31) )0
z39@ IF S35 THEN LET 5=S THEN LET CC=CC+1
2408 PRINT AT 21-5,25- (K22); "u" 315@ IF CC=1 THEN PRINT "I HAUE
Z41@ IF J>S THEN PRINT AT 21- 5,2 S5EEN UNRBLE TO MOUE™
S5=(Kz2);J F160 HNEXT U
2420 NEXT J =17 COSUE 2160
433 NEXT E 3180 LET CC=2
¥344@ FOR K=13 TO 24 3198_PRINT AT S,8; "PRESS ANY KEY
24583 IF WIK) =2 AMD BI(K) =@ THEN © TO THROW DICE
aOTO 2609 3200 SLOW
2460 IF WIK) >@ THEN GOTO 2548 3210 IF INKEY$="" THEN GOTO 3210
2473 FOR J=1 TO BI(K) 3228 FAST
24808 LET S=Jd Fa3e cLs
2498 IF 5>5 THEN LET S=5 248 GOTO 220
258@ PRINT AT S5+6, ({(K-13) #2) +1; 3250 LET B(31) =B(31) -1
= 260 LET 2 iCY=BI(C) #+1
ﬁslg]Ig&Jis THEN PRINT AT S+6, (( ggf? FRINT H$; “BAR TO “;CHR$ (C»
-1 * +1; "
2528 NEXT J 3288 IF Wil} =8 THEN PRINT
25308 GOTO 2600 3298 IF UiC!=1 THEMN GOsSuUB 333
254@ FOR J=1 TO wiK) 3380 LET =@
2550 LET 5=J F31@ IF B(31) 3@ THEN GOTO 313@
2560 IF 5:>5 THEN LET S5=5 3328 GOTO 1650
25?@ PRINT AT S5+5, ((K-13) #2) +1; ' 3330 LET Wi(C)=U(C) -1
33408 LET WI31)Y=UI(31) +1
esea IF J>5 THEN PRINT AT S+6, (¢ 335@ PRINT " BAR"
K-13) #2) +1; J : 3368 RETURN
2590 NEXT J 3370 LET B(31)=B(31) -1
2588 NEXT K 338@ LET B (D) =6(D) +1
:Eégué; HI31) =@ AND B(31) =@ THEM gg?a PRINT H%; "BAR TO ";CHRS% (D+
#
2528 IF B(31)=¢ THEN GOTO 2569@ 3408 IF WD) =0 THEN PRINT
2230 FOR J=1 TO B(31) 3410 IF UiD)=1 THEN GOSUB 3450
2648 IF J<& THEN PRINT AT 21-J,2 13430 LET [=02
s, a" 3430 IF B(31) »@ THEN GOTO 3140
2658 _IF J>S AND J:11 THEN PRINT 34492 GOTO 1640
aTt 26-J,29; "5 i B45@ LET WD) =(D) -1
2550 _IF J>1@ THEN PRINT AT 31-J, 3460 LET W(31)=U(31) +1
27."8" 34708 PRINT " BAR"
273 NEXT J 348@ RETURN
= BT

=
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have been interested for

Isc:me time in trying to get a
program to RUN on the

ZX81 which displayed a

solid object rotating in

space giving a three-

dimensional effect.

The program, once
typed in, requires a full five
minutes RUNing time to
complete the POKEing of
each of the six picture
frames. The program will
then automatically begin.
The display is quite realistic
— there is no screen flicker
or jumping — and shows a
rotating rectangle, spinning
on a fixed axis. The
rotational effect lasts for
around 30 seconds and looks
something like the
illustration shown in figure 1.

SHAPES OF THINGS

The shape of the figure is
easily altered by changing
the co-ordinates, X( ) and
Y{ ) in lines 140 to 600.
(You'll need to do this on
plotting paper though.)

One restriction of the
program is that only the top
half (lines Oto 10) can be
used. When [ first
developed the program, [
tried to use the whole screen
but [ ran out of memory
(even with the 16K RAM
Pack attached!).

Onee you have the
program entered into the
machine, it should be
SAVEd before you attempt
to RUN it. Once it has been
RUN, any new instructions

MOVER

have to be typed in 'blind’
as the PRINT position has
been moved down below
line 23 of the screen. If you
want to re-RUN the
program, you should type in
‘GOTO 1000; this will also
have to be done 'blind’.

Creating a three-
dimensional image on
your 16K ZX81 is not as

difficult as you might

imagine.
R PP

As a final point, the
insertion of a ‘£ sign at lines
630 and 650 is to end each
frame with a code signal for
the operating machine code
to recognise that end of
frame, and the end of the
last (the sixth) frame.

1E FF LD E, 255

1D DEC E

7B LD AE

FE 0O CPO

Cc8 RET IF ZERO

28 OC 40 LD HL(16396)

01 5A 75 LD BC 30042

QA LD A(BC)

Fif LD{HL)A

23 INC HL

03 INC BC

OA LD A(BC)

FE OC CP 12

20 F8 JR NZ 8 steps back
03 INC BC

OA LD A(BC)

FE OC CP 12

28 E6 JR Z 26 steps back
16 02 LD D02

15 DEC D

TA LD AD

FE 0O CPO

20FA JR NZ 6 steps back
2A OC 40 LD HL(16396)

QA LD A(BC)

18 E4 JR 28 steps back
The machine code part of the listing.

[nitialisation to repeat
cycle 255 times; can be
shortened by POKEing
smaller numbers to

address 30001,

Start of display.
Set address of first data
hit of first frame

Prints it.

Next screen position.
Next data bit.
Compare it to '£.

If not ‘%, print it and
continue with next data.
Next data bit.

Compare it to 'L

If it is ‘&', return to start
and repeat the cycle. If
not ‘%, delay after
printing first frame.
Delay — POKEing larger
number than two at
address 30029 will reduce
the speed of rotation.

GO TO screen and start

again.

22
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3D MOVER

Lines 140-600 Initialisation — co-ordinates of the
corners of each wire frame (there are six
frames altogether).

SUB 4010 Enters the operating machine code
starting at address 30000 from AS.

Leaves A% as an empty string.
SUB 1500 SUB 2500 and SUB 3000. Prmts the
picture of each of the six frames in turn.

Lines 660-800 Convert the picture frame into Hex code

L,V \I_\I and store code in a character string (A$).

: s SUB 4070 POKEs the Hex code into memory

it sta“’nrn;;daucti the address acflter the op;rdtmg

code (address 30042 and leaves A% as an

BASIC NOTES empty string ready for the next frame.

Here is a breakdown of the BASIC Lines 1010-1060  Calls up the display with RAND USR
part of the listing: 30000.

-

Listing for the program, 3-D Mover.

CLS
’R:EET"SDHQUER“ GOsSuUB 150?9 33; “gn

g%n éfgig 5 IF P=6 THEN PRINT AT 10,30;

LET B=8 A=PEEK 16396+256*PEEK 1

T Ag=""
D$="" B=0 TO 363
S=PEER (RA+B)
12 " H=INT (S-16)
- L=(S/16-H) 16
:¢a L&=CHRS$ (L +28)
- HE=CrHRs (H+257
< RI=AS+HS+LS
=23 CLS
=37 GOSUB 40270
=23 NEXT J
=37 CLS
P SLOuU
= RAND USR 30000
=26 STOP
=34 FOR I=J TO J+3 STEP 2
=31 GOSUB 2508
=30 NEXT I
=31 FOR I=Jd TO J+1
—_ GOSUB 30088
=5e RETURN
=26 LET M=(Y (I) —(Y (T+13)) A{X{X}
=4 —IX(I+13))
i 2510 LET C=Y (I) —(MEX(I))
=37 . FOR X=X{I) TD XIiI#1)
PLOT X, (HMxX) +C
NEXT X
RETURN
FOR szt1+23 TO Y(I)
PLOT X (I}
NEXT ¥
FOR Y=22 TO 43
PLOT 38.,Y
NEXT Y
RETURN
REM “STARTING RDDRESS=3000¢

A%s="7530"

GOSUB S2008

LET AS$="1EFF1D7BFE@DCB2RAACI
PBISA7SOR7723030AFERL 2
I.EBEE153215‘?RFEBBEBFREHGCM18E.
4@70 IF Af$="" THEN RETURN
?125 POKE Z,16%CODE FAS$+CUDE R$ L=
1110 LET Z=Z+
4120 LET H#:ﬁi (3 TO )
4130 GOTO 487
SPee LET Z—‘BBB*CDDE A$+256 #:CODE
A% (2) +163CODE A% (3) +CDODE PAS(4) —

sosuB s@10- 3518 RETUR
J=1 TO 21 STEP 4 sSaz2ep sTOP
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Adam Waring

JUST
ANOTHER

R R S gy

Did anyone ever say to
you “Gee youre a real
brick”? Did it make you
see red? Well now give
vent to your anger...
Demolish walls and

BRICK|

he wall is closing in on

you. There's no escape.

Can you destroy it before it
destroys you? The answer,
guite simply, is NO. The wall is
endless. Your 'V’ is moved
rapidly from left to right at the
top of the screen. The wall
scrolls up towards you. Your
only chance is to hurl yourself
at the wall in the hope of
dislodging some bricks.

The game is fast for a
BASIC program. This is
because characters are POKEd
into the display file — much
faster than PRINT AT,
especially when dealing with
numbers. Your score is POKEd
on the bottom line of the
screen, making use of the full
24 lines. It is necessary to use
these lines as they are not
moved up when SCROLL is
used.

The speed of the wall
moving can be made
faster/slower by changing the
length of the loop in line 250.
You could even introduce
another variable which makes
the game faster as it goes along.

VARIABLES USED
P = Display file for pokeing the

draw lines round your

ZX8l1.

Display file for pokeing
score.
Score.
High Score.
General purpose loops
Pasition for the "V'.
= Counter for number of
bricks you have hit.
D = Number of bricks to be
knocked out.
Z = Part of score being poked.
F = Vertical position for 'V’
when being fired at the wall.
A% = BString array for printing
"SPLAT" in big letters.
X% = Score string to be poked
on line 24.

SURROUND

The idea of this game is to trap
your opponent, the ZX81, by
making it bump into something.
The ZX81 will try and trap you,
using a rare blend of cunning
and intelligence.

Despite this, you'll probably
find you know what its next
move is going to be after
playing it a few times. Then you
can get to work, and modify the
computer’s strategy by
changing lines 540 to 570.

The first player to win five
games wins the round.

(8]

P ng

Q=XIWE 2.4

24
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Wall listings.

20 GOSUB 2000
3@ RAND
40 LET P=PEEK 1l1l639E&E+PEEK 16397
#25E +2
S8 LET =P +765
6@ LET H=@
7@ DIH A (7.32)
8@ GOSUB 9@
9@ LET S5=@
1 FOR X=11 TO 2
20 PRINT AT X, 1."

i1le
12a
-]
e
2
2

E
EH ii PRINT URLL ##
CROLL

fouo

(P+X) ¢>@® THEN GOTO

FOR

260 FOR ¥ =0 TO 302
280 POKE P+¥ .59
298 PDKE P+ -1.0
32@ IF INKEY$<>""
319 NEXT Y

320 POKE P+Y -1.0
330 NEXT X

348 GOTO 15e

S@2@ REH x# FIRE #%
S28@ LET C=-1

S30 LET D=INT (RNLE9) +1

548 FOR F=0 TO 28 STEFP 2

SS@ IF FPEEK (P+Y+F#33) «>® THEHN
LET C=C+1

S6@ POKE P+Y +F$33.53

272 IF PEEK (P+Y +(F+1)#33)¢*»@ T
HEMN LET C=C+1

53@ POKE P+Y + (F+1) 33, @

S9@ FPOKE FP+Y+F#33.,@

e@d@d IF C»=D THEN GDTD 620

51@ NEXT F

x
EH £x HAIN LOOP ¥¥
X=1 TO S

THEN GOTO See@

820 LET S5=5+C
630 LET Z=25
540 LET Z=Z- l00@
65S@ FOR F=@ TO 3
668 POKE W+F.INT Z+156
67A. LET Z=Z-INT 2Z
L Z2=Z#%#1@
69@ NEXT F
7aad GOTO 338

9@ REHM =*==*x SDGRE BDHRD * ¥

93@ FOR X=1 TO
S48 POKE P+H+?53 CGDE K& (X))

95@ HNEXT X
968 RETURN
1010 LET A$(1>= ' M5 TN B
R B -
Hhe ek 2 (2) =" i M & MEE B N
232 hﬁT (3) =" i MNENE RN & S
1240 LET As(4) =" @ N5 ” &
TOSC LET fEts o NN N AN &
1062 LET Bs(c) = i SN & M o
ﬁg e —
110 OoR
1i1l1@ 5CRO
1120 PHINT A% (X)
113@ NEXT X
114@ FOR X=1 TO 14
115@ SCROLL
1168 PRINT

x
118@ PRINT AT

1; "YOU HAVE BEEN
ERUSHED To PIBGES

BY THE URALL.

Personal Software Summer ‘84

nngE OF YOU ARE ALL OVER THE
90 PRINT AT 12,1, "YOU DEMOLISH
*,5," BRICKS.®
2880 PRINT AT 14,1,
i@ IF S5<¢300 THEN' PRINT “YOU AR
PATHETIC. HINT: TRY OPENIN
G YOUR EYES NEXT TIHE."

1220 IF 5:>=30@ AND 550 THEN PR
INT "I SUGGEST YOU TRKE UP GOLF.

123@ IF 5»>=50@ AND 5<¢100@ THEN P
RINT "NOT BHD, BUT YOU COULD DO

SOHE PRACTISE.™

124@ IF S5>=1000 AND 53020 THEN

PRINT "YOUR SCORE IS5 AUVERAGE.*"
125@ IF 5:>=3000 RAND 5(S0ee THEN
PRINT "“PRETTY GOOD. ¥YOU WONT

DO SO0 WELL NEXT TIHE.
1260 IF S5»>=5000 AND S(QBEB THEN

PRINT "I DONT BELIVE MY EYES. HO
W CAN SuUuCH A CRETIN DO S50 GOOD7
1279 IF S5:>=902@ THEN PRINT "vOU
ARE THE BEST PLAYER I HAVE BEAT
EN. YOU WILL BE REMEMEERED FOR

YERRS TO COHE."™
13@@ REM #% HI-SCORE ¥#
1328 IF 5\H THEHN GOTO 1450

1340 DPINT HT 17.&. " #*CONGRATULAT
IONS "

135@ PRINT © YOU HGVE OBTRINED T
HE HI-SCORE.™

1360 LET Z-H

13702 LET Z=Z-10@g

138@ FOR F=@& TO =

139@ POKE P+F+786, INT Z+156

14@8@ LET Z=Z-INT

1410 LET Z=Zs#1@

142G NEXT F

1452 PRINT AT 290,5; "EERED

146@ IF INKEY$="N" THEN STOP
147@ IF INKEY $c¢>"¥Y" THEN GOTO 14
sa

148@ FOR X=@ TO 21

1492 PRINT AT X.1;"

1528 NEXT X

1Sie GOTOD 9@

16@@ REM #x LOGD AND GO ##

161@ SAVE "UWALE"

1628 RUN

2880 REH 3 INSTRUCTIONS £*

20S@ PRINT “"THE WALL"

2060 PRINT "—e—-e—e—--- K

207a PRINT

2082 PRINT "DEMOLISH THE URLL BE
FORE IT"

2890 PRINT "DEMOLISHES YOU."™
218@ PRINT "“YOUR ""u"" IS5 MOUVED
RAPIDLY ACROSS"

2119 PRINT "THE SCREEN FROM LEFT
TO RIGHT .

HT .
2128 PRINT "THE WALL HOUVES SLOWUL
Y TOWRRDS™
2138 PRINT "YOU FROM THE BOTTOM
“"SCREEN. WHEN IT RERC

OF THE"
4@ PRINT
“LINE YOU CERSE TO EX

S THE TOP”

IST. YOUR™
2160 PRINT "“SOLE DEFENCE IS TO H
URL - YOURSELF"

2170 PRINT “"RGAINST THE WALL IN
THE HOPE TO™

2180 PRINZM;ﬁNDCK SOHME BRICKS 0OU

T. PRESS

2198 PRINT "KEY TO DO THIS."
EEBB PRINT "“PRESS ""5"" TO STRART
%EIB IF INKEYS%<¢>"5" THEN GOTO 22
2220 CLS

2232 RETURN

JUST ANOTHER BRICK
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JUST ANOTHER BRICK JUST ANOTHER BRICK
i e e e

Surround listing.

26@ LET AS$ KEYS$
27e BF A% OR A%$>"8" THEN LE

L]

H $=""8B") —(A%E="5"} +(
- ] 1) #33

IF PEEK F+B) ¢<>»@ THEN GOTO

POKE P+B, 136
IF PEEK (P+R) «:@ THEN GOTO

POKE P +A, 128

GOTO =28

LET B=B-C

LET C=33

IF PEEK (B+P+1) =0 THEN LET

1.IF PEEK (B+P-1})=0 THEN LET
IF PEEK (B+P-33) =0 THEN LET

CLS
@ PRINT "THE ZXB81 WINS YET RG

LET Z=Z+1
PAUSE 4E4
IF _Z<¢S THEN GOTO 40
PRINT "RANOTHER ROUND TO ME"
GOTO 1600
‘CLS
“PRINT "YOU WON, WHAT A RARE
OCCASION"
570 LET Y=Y+i
PAUSE 4E4
- IF ¥.5 THEN GOTO 40
NEXT C - @ PRINT A ROUND TO YOU - AMA

LET C=1 i e i s
R PRINT “ZX81=";Z,"YOU=";Y
i T RCERIRT T SR IR R TR PRINT "ANOTHER ROUND (¥ OR

- B=B+C
LET AS=INKEYS
220 IF PEEK (P+B) <>@ THEN GOSUB IF Asz ¥" THEN RUN

25@ LET Bs=A% IF AS$<>" N" THEN GOTO 16a@
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Mark Burke

ritten for the
‘N unexpanded ZX81, this
program is a version of

the old favourite 'Fruit
machine’. However, in this
program, instead of designs,
bars, apples, etc, you use
numbers.

At the beginning of the
game, you have 10 points in
credit. These are displayed on a
small score table on the screen.
When you touch and key, the
game starts and three numbers
are displayed. If you get any
two numbers the same beside
each other, you are awarded

o

TUVZLER

three points; if you get all three
numbers the same you will be
awarded the maximum of six
points. Should you get the
number 5in the first position,
you get a bonus score of two
points.

The number of credit points
you have decreases by one
point for each turn. The game
ends when your credit rating
reaches zero. As there is limited
memory left over, | was unable
to include a 'hold’ feature, but
['m sure that those of you with
extra memory will be able to
write a guick routine.

Personal Software Summer ‘84

NUMBLER TUMBLER
I

Is your number up?
Find out with this little
program.

2 LET CR=VAL" 10"

35 LET CR=CR — VAL 1"

37 PRINT “SCORE TABLE"

38 PRINT

40 PRINT “56 — — = 2
POINTS"

50 PRINT 2" EQUAL
NUMBERS TOGETHER
= 3 POINTS"

60 PRINT ““ALL THREE THE
SAME = 6 POINTS"

80 PRINT

85 PRINT “CREDITS = ";CR

86 LET X=INT(RND * VAL

87 LET Y=INT(RND * VAL
“10"")

88 LET Z=INT(RND * VAL

90 PRINT" £
94 PRINT ** " 'Y,
96 PRINT " &
898 IF X=VAL "'5" AND
Y X THEN LET
CR=CR+VAL"2"
99 IF X=Y AND Y =2 THEN

CR=CR+VAL""6"

100IF X=Y AND Z X OR
X Y AND Y =Z THEN
LET CR=CR+VAL"3"

105IF CR=PI — PI THEN
GOTO VAL'"130"

107 PRINT “TOUCH ANY
KEY"

110 PAUSE 4E4

115CLS

120 GOTO VAL "“35"

130 PRINT ““FINISHED — NO
CREDITS LEFT"

Note that the message
‘Score TABLE' in line 37
should be in inverse video
for maximum effect.
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Lue De Jaeger

Here is a way to get
representations of 3-D
cubes on the ZX81. The
method is explained
and uses a ‘selfmade
television screen
worksheet’.

P T e O S SO S ST |

ere's the way my program
H works. All you need is a

16K ZX81, a worksheet
like the one ['ve shown here,
and a little patience. Although
it takes a while to type the
program into your ZX81, the
results seem pretty good to me.

HOW IT RUNS

Lines 5 to 65 ask for the four co-
ordinates of the angular points
of the upper surface of the
cube. You only have to input
the first co-ordinate of the first
angular point (E;F), then press
NEWLINE (of course), and then
input the second co-ordinate,
ie F..... Mind the right

28

order of the angular points!!
Look first of all the television
screen worksheet to know where
(E.F), (G, H), (I.I) (K,L}) are
situated, and don't change the
order.

Line 70 asks you to give the
height of the cube. Don't make
M too high otherwise the cube
will ‘run out of the screen’. A
height of about 10to 25 is
recommended. Of course, it all
depends upon the position of
the chosen co-ordinates of the
angular points.

Lines 85 to 180 print the first
'horizontal’ edge (see the
second example) of the upper
surface of the cube. In the first

example the first line of the
upper surface at the left will be
printed.

Lines 185 to 280 print the
second ‘horizontal’ edge.

Lines 285 to 340 print the
four vertical edges of the cube.

Lines 345 to 440 will print
the first horizontal edge of the
base (see example two) or the
first line in example one.

Lines 445 to 540 dio the
same as lines 345 to 440. Then
the second line will be printed.

Lines 545 to 700 print the
four oblique lines of the cube.

As you can see the program
is rather easy to understand
because it's all BASIC.
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THREE DIMENSIONAL CUBES

1 REM #x%3-DIMENSIONRL CUBES*#* ggg ESRJEH:E}#EH THENM GOTO 375
3 REM #3*GENT - BELGIUM=#*% 36@ PLOT X,J-M
S PRINT “INPUT ANGULAR POINTS 365 NEXT X
OoF THE UPPER SURFACE" 370 GOTO 44S
7 PRINT 37VS LET Y =RBS (J-L)
1@ PRINT " IMPUT ANGULAR POINT 38@ FOR _Z=@ TQO Y-1
R(E,F)" c DSE?EIF I<K AND J-M>L -4 THEN SOT
s
éa INPUT F 39@ IF I<K AND J-M<L—#1 THEN GOT
25 PRINT “INPUT RMGHLAE SoINT 0 _4@S
B(G. )" DSEZSIF I>K AND J-M<L-M THEN GOT
~ I -
S8 INPUT 1 428 IF I>K AND J-M3>L-M THEN GOT
4@ PRINT "INPUT ANGULAR POINT 0 435 = 5
CrI, ™ 405 PLOT I+Z,U-M+Z
4S5 INPUT I 41@ GOTO 44@
S INPUT U 415 PLOT I+Z,Jd-M-Z
S5 PRINT “INPUT ANGULAR POINT 420 GOTO 440
DK, L)" 425 PLOT I-Z,Jd-M+Z
68 INPUT K 432 cOTO 440
| 65 INPUT L 438 PLOT I-Z,J-M-Z
T?E gﬁégT*"”HnT TR N SEECH. (T 1:2 ?Eh; ~M=H-M THEN GOTO 455
e =
gs INPUT M 458 IF F-M<{>H-M THEN GOTO 475
8@ CLS 455 FOR AR=E TO
85 IF F=H THEN GOTO 9% 46@ PLOT RA,F-H
a@d IF F<>H THEN GOTO 115 465 NEXT A
a5 FOR NSE TO G 47@ GOTO S4S
188 PLOT N.,F 475 LET B=ABS (F-H)
105 NEXT M 48@ FOR C=@ TO B-1
e PErHOh feaa 04§§EIF E<G AND F-M>H-M THEN GOT
i2&é@ FOR P=2 TO Q-1 = -M<H=-M THEN GOT
S125 IF E<G AND FoH THEN 60TO 15 33 IF E<G AND : : e WS e
J10@ IF E<G AND F<H THEN GOTO 14 pies R BaEL BRI
= 2 ¢+ GOT
135 IF E>G AND F<H THEN GOTO 16 D5§251F E3G AND F-H»H-H THEN
= 5 F—-M+C
_14@ IF E>G AND F>H THEN GOTO 17 b EE$E =1c” L
S15 PLOT E4C,F-M-C
145 PLOT E+P,F+P 50@ GETD E4 #
i5e@ GOTOo 189 525 PLOT E-C,F-M+C
155 PLOT E+PFP ,F-P 53530 GOTO 548
ic@ coOTo : 5535 PLOT E-C,F-M-C
ies PLOT E-P.,F+P 540 NEXT C
%;g 535? E-P,F-P S45 LST g=35$ tF dl
m 558 FOR
188 NEXT P F+H}d -M THEN GOT
185 IF J=L THEN GOTO 195 SCERE T e B0
198 IF J<iL THEN GOTO 215 6@ IF E¢I AND F-M>J-M THEN GOT
195 FOR @=I TD K. o575
B . Dl §6S5 PLOT I40.J-M+0
20S NEXT 8 57@ GOTO S8
219 GOTO 28 572 PLOT 1°0,u-M+0
215 LET R=ABS (J-L} 580 MEXT O
2Z0@F0R 5=2 TO R-1 S85 LET P=RABS (H-L)
225 1 (K AND J3L THEM GOTO 2S5 590 FOR =@ TO P-1
S 595 IF G»K AND H-M>L-M THEN GOT
23@ IF I<K AND J<L THEN GOTO 24 0 505
S 600 IF G<K AND H-M:>L-M THEN GOT
235 IF I>K AND J<L THEN GOTC 26 0 615
= o €05 PLOT K+@,L-M+@
242 IF I:K AND JrL THEN GOTG 27 518 GOTO B2
5 ~ - 615 PLOT K= ,L =M+&F
245 PLOT I+5,J+5 6520 NEXT @
258 ooto 208 =88 Ebt neEm e
D ,J-5 [ =1 — -
262 GOTO gag 5 635 IF E:I AND F:d THEN GOTO 54
2 - +5 5
27@ GOTo 28a’ 64@ IF E<I AND F>J THEN GOTO 65
275 PLOT I-S,J-5
280 MNEXT S5 645 PLOT I+S,J+5
285 FOR T=J-M TO J 650 GOTO 660
29@ PLOT I,T 655 PLOT I-S,Jd+S
2295 NEXT T 668 MEXT 5
Bﬂg EEETU=LGH TO L 665 LET T=ABS (H-L)
38 K E7@ FOR U=0 TO T-1
312 ?EQTUU; oo e £75 IF G>K AND H>L THEN GOTO &8
=F = 5
sag EEE; E,u 68@ IF G<«(K AND H>L THEN GOTO &9
3=
33@ FOR W=H-M TO H 555 PLOT K+U,L+U
335 PLOT G.,u 69@ GOTO 700
G480 MNEXT W 695 PLOT K-U,L+U
345 IF J-M=L-M THEN GOTO 355 788 NEXT U
— e S e
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THREE DIMENSIONAL CUBES
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Here is the worksheet.

MROE v BErsivm By
L.Og JAEsER

Four of the best on BBC

PROGRAMMING THE BBC MICRO

Edited by Peter Williams

“An excellent review of the potential of the BBC Micro . . . way
ahead of iis rivals” BBC Micro User

To help you program your BBC Micro. Practical programming
points and BBC BASIC as applied to graphics, words, numbers
and sound are covered as well as machine code, hex, assembly
language, interfacing, file handling and the hardware.

EXPLOITING BBC BASIC
A P Stephenson and D J Stephenson

A book for BBC Micro users who have mastered the first stages
of programming and who now want to exploit their machine to the
full.

Two cassettes also available containing some of the longer
programs.

176 pages

|_ Softcover £6.95 J

|_ Softcover

176 pages £6.95

6502 MACHINE CODE FOR
BEGINNERS

A P Stephenson

BASIC is a simple language to learn but it takes up a lot of
memory space and is slow to run. Machine code is more complex
but it does have considerable benefits and this book shows you
how to take advantage of them.

BBC MICRO PROGRAMS
IN BASIC

Derrick Daines

Twenty-seven games programs, each with an explanation of how
it warks and how to play it. They're not only fun, they'll improve
your BASIC programming skills at the same time.

Softcover 176 pages £5.95 |

| Soffcover

128 pages £5.95 J

Go and buy your copies now

]N ewnes TeChnical BOOkS, Borough Green, Sevenoaks, Kent TN15 8PH




Steve Windsor

his program, occupying
T almost 15K, simulates a 10

lap race around a Grand
Prix circuit involving all the
thrills and spills of the real
thing!

Racing around the track

clockwise, you move your car

using the ‘5 kev to move to the
lett, the '8 key to move right,
the '7" key to move up and the
'6' key to move down.

GRAND
PRIX
DRIVER

A GRAND TIME

You'll have to watch out for
various obstacles on the track,
because if you hit them they will
cause you to incur time
penalties. If you accidentally hit
the outer barrier of the track,
your car_will crash and you are
out of the race instantly. Also, if
you have an accident in the
pits, it is supposed your car will

GRAND PRIX DRIVER
L ]

Strap yourself in and
prepare yourself for the
race of your life!

be blown to pieces. Should you
crash into the inner barrier,
your car will automatically be
towed to the pits where it will
undergo extensive repairs
which will cause you to lose a
lap I-lowever if you manage to
crash you car into the barrier
again, your car will burst into
flames and you are placed out
of the race lor good!

You begin the race with a

Personal Software Summer ‘84
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GRAND PRIX DRIVER

full tank of petrol — 800 litres

— which should be enough for
about seven to eight laps if you
drive carefully. After you have
completed seven ’.aps you may

When you drive into the pits
vou must take care as there is
usually a lot of oil carelessly
strewn around which makes
skidding very easy to do.

to cheat in this game. You are
not allowed to drive through the
pits backwards thus re-fuelling
more than once a lap, and you
may not drive backwards and

enter the pits and be re-fuelled
with 50 litres of petrol. You can
drive through the pits before
this stage of the race, but you

will not receive any extra tuel. in making

“GRAND PRIX DRIVER"™
ND R

SAME STRRTrSET —UP
2ea-299
PLAY ING IMNSTRUCTICHNS
386 -799
FRRAMETER SETTING
250 -Z299
HAIN DISPLAY 400042208
UVARIARBLE RESETT ING
E@B-EB49
HAIM LOOP ES@-1190
LAP COUNTER
2800 -258350
REFUELLING 3S08-3599
#MAJOR CRASH ROUT IMNES#
150e-1515
(OUTER CRASH EBARRRIER:
195@-1999
(ACCIDENT IN PITS)
1280 -1249
(FUEL TAMK EXFLOSIOCM:
*UARIOUS MINOR CRASH
SUB -ROUTINES »
1600-1649
[ INNER CRASH BARRIER)Y
1656 -1699
(STAHRT AND FINISH
LINE BEND}
170@-1749
(SECOND BENDIJ
1758-1799 (CHICAMNE?
ie@ga-1849
(UDAZZERS CURVES
i658-1E993
(END OF STRAIGHT:
REM vARARTIOUS INVOLUNTARY

SKID ROUTINES 11386-1169

REM FUEL EXHRUSTION ROUTINE
1191-1199

REM NEW LERDER 2588-279%

REM ¥YOU HAVE UWON:x ROUTINE
2000-2499

REM ©=ANOTHER GAME: ROUTINE
1533-1575

GOSUB 325e

CLS

REM
HE™M

REM

Various routines have been put
it very

forwards across the start/finish

NO CHEATING line.

Various indicators, such as
'fuel remaining’ and 'lap
number’, are displayed and
updated each time you cross the
start/finish line (or when you
crash) giving vou some idea of
your progress throughout the
game

hard for you

228 FRINT AT 16.5: "PLEASE ENTER

YOUR NAME®™
226 PHINT AT 15,6;: "THEN PRESS ¢

"NE” EIII! Ll]
INP‘UT Y&
CLS
AT 8.6;"DO YOU REGUIR

AT 10.5; "PLAYING INST

H¥ g

="vYES" THEN GOTO 308
AT ia, ,4;: "PRESS FiNY XE
4E4

LS
FRINT AT 1.6; """GRAND PRIX
DRIVER™ ™™
J2@ PRINT AT 2.,6:™
EXEFEFE"
378 PRINT HTTa.Ej"THE OBJECT OF

EEXEFEFTFEEEXEFE

THE GAME IS5 DRIVE YOUR CHR

R AROUND THE TRACK . UNTIL YOU HAY
E COMPLETED THE FULL RACE DIS
TANCE, UHICH IS 18 LAFS OF THE o
IRCUIT. 4
350 PRINT AT 1@,@:"THE "““START
+ FIMNISH POINT"™ IS SITURTED R
T THE EOTTOM CENTRE OFTHE TRALCK
AHND YOU SHOULD PROCEEDCLOCKUISE.

4908 FPRINT AT 15, @.“IN ORDER TO
MOUVE YOUR CRR TO THE LEF
T, PRESS KEY ""g5m© - TDO THE &
IGHT . PRESS KEY ""g"" - UP THE

SCREEM., PRESS KEY “v7"*% - DOVUM

E SCREEN, PRESS KEY "““g "™
FRINT AT 21,2;"PRESS ANY KE
L

PRINT AT 0,0 ;"IF YOU HIT RH
THE DBSTRCLES YOou WILL BE

32
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ENALISED, USUALLY BY LOSS OF T
ME - OUEVER, HIT- TING THE OUTE
R BHRRIER UILL PUT YOU OUT OF TH

E RACE_IMMEDIATELY AND AN ACC
NT IN THE PITS WILLBLOW YOQU TéD.!EEr

MITHEREENS . -

458 PRINT AT 6,0; "COLLIDING UIT
H THE INNER cnnsn’ BARRIER CAUSE
S _FAIRLY EXTENSIVE DAMAGE. REQUI
RING A PIT STOP YOUR CAR LILL

BE TOUED THERE AUTOMAT LCALLY
LBND YOU UILL LOSE ONE COMPLETE

455 PRINT AT - TING TH
INNER cnﬁsn Bnnnizn BEFORE vouEH
AVE COMPLETED 1 FULLLAP (OR MORE
me UT YO0 OUTOR THE Baok

CE
PERMANENTLY . *

460 PRINT AT 21,
Y TO CONTINUE >33>>
478 PRAUSE 4E4

Ef"“PRESS ANY KE

549 PRINT AT 1,0; v

; OoOuU START THE
RACE MITH A FuiL TANK OF FUEL
(- 808 LITRES B ND HF‘I’ER COHMPLET
IHG 7 FULL LAaP HAY REFUE
L SIMPLY BY DRIVINGYINTO FHE

PITS
. BEFORE THIS, YOUCAN DRIUVE TH
OUBH THE PITS IF — YOU LISH. By
EHILL RECEIVE NO  ADDITIONAL Fu

L -
S5@ PRINT AT 10,.0; “YOU UILL R
EIUE ONLY AN ADDIT- IONAL S6 L%g
RES DN EARCH REFUELL -ING STOP.“
S6@ PRINT AT 14,0; "WUAIT UNTIL
EFUELLING HRS BEEN COMPLETED BE
FORE ATTEMPTING TO DRIUE OM."
S7@ PRINT AT 15,8 “BEUARE OF Si
ROAD ., UHICH

=4 2; "PRESS ANY
¥ TO CONTINUE » > =
S98 PRUSE 4E4
S@@ CLS
683 PRINT AT @,0; "THERE RRE OTH
ER HAZIARDS AND THE ROARD SURFARCE
IS LERY SLIPPERY INPLACES - You
Will NEED TO DRIVE CAREFULLY . *
Ees PRINT AT S.6;"YOUl RRE NOT [
LLOMGED TD DRIVE BRACKUARDS THR
QUGH THE PITS., NOR THROUGH THE =
TART + FIHISH LINE."®

618 PRINT AT 9,8;: "ON LEAVING TH
E PITS, ¥YOU MAY NOTTURN RIGHT (i}
P THE SCREEN) AND YOU CANNOT, T

HDRE THAN ONC

622 PRINT AT 14, .« “THE "““FUE{ R
EMAINING"" AND " LAP NO"" DIsp
LAYS WILL ONLY UPDARTE AS Yo B
ASS THE START + FINISH POINT D
ISPFLAYED IN WHITE) OR JIF You s

HOULD HAUVE AN ACCIDENT.

630 PRINT Fl'l' 22 23 "NCH.J PHES-E, =T
¥ KEY TO PL

6540 PRINT FIT 21.3;"

‘¥EEXE HRPPY |
RIVUING xx%%"

790 PRAUSE 4E4

799 GOTO 27ea

808 LET Z=13

810 LET A=1&6

B850 LET X=X+1

HBIG IF A=2 AND Z=24 THEN LET A=
L

Hﬂgﬂ IF A=2 AND Z=25 THEN LET A=
+

gﬂg IF RAR=15S AND Z=13 THEN LET A
=H+

ngg IF A=1 AND Z=26 THEN GOSUB
Zﬁga IF A=1 AND Z=27 THEN LET Z=
+
2333 IF A=14 AND Z=13 THEN GOTO
1959 IF INKEY $%="5" THEN LET Z=Z-
196“ IF INKEY $="7" THEN LET A=R-
1978 IF INKEY $="6" THEN LET A=A+
193¢ IF INKEY$="B" THEN LET Z=Z+

PRINT AT A.Z;"B";AT A,Z;"W"

GRAND PRIX DRIVER

A=8 THEN GOTO 1500

A=19 THEN GOTO 1560

Z=0 THEN GOTO 150808

Z=31 THEN GOTO 1500

A=2 AND 225 AND Z (38 TH
1849 IF A:5 AND A<13 AND Z:6 AND
Z<25 THEN GOSUB 1600

185@ IF A>12 AND A<16 AND Z=12 T

HEN GOS5UB 1650

1g6@ IF A>14 AND Z=14 THEN GOSUB
1@7@ IF R=5 AND Z>3 AND Z<7 THEN
GOSUE 170

ias8@ IF A= 11 AND Z<5 THEN GOSUE
170

%B‘QB IF A=4 AND Z:2% THEN GOS5UEB
700

11@@ IF A=1@ AND Z>26 THEN GOSUE

175
l1iie A=7 AND Z:>23 AND Z<¢26 TH

IF
EN GOSUB 175@
112 IF Z=1@8 AND THEM GOSUB
AND

1800
AND

1125 IF
N GOSUB
=
AND Z=3
AMND

éiS@ IF
3'31_135 IF
1l4@ IF
1145 1IF AND
115@ IF aBND
i155 IF AnND
éISﬁ IF AND
AMND
AND
RAND

1 16@ IF
AND

AND
AND

nggn
kU1
= @0

I
|
o

DD

MDD D

]

r
O W ARG
TR

D D IDDD T DIeN

Z=19 THEN

Z=28 THEN
Z=28 THEN
Z=27 THEN
Z=26 THEN
Z=17 THEN

(V]

e
[l
[}
]
(=
T
I
il
un
3
™
i

7@ IF
7

75 IF
7

&@ IF
7

?5 IF A=1S
98 IF X«568 THEN GOTO 6550
91 FCR Y=0 TO 1@

92 PRINT AT &.8;"
1193 PRINT AT 9,.6."

194 NEXT ¥

1195 PRAUSE 250
1197 PRINT AT 10.8; - R R

1198 PRINT AT 11.8; IR

1 199 GOTO 1516
1200 FOR L=0 TO 13
12108 PRINT AT 11,

1215 PRIHTLFIT 11,12; "UHOOHPH™

1220 NEXT
1225 PAUSE 150

1230 PRINT AT 11,8; " R

235 PRINT AT 7,6&; " T

AT 8, 8; "IN

1245 PRINT AT 9,5; "

A=14
A=15
A=1%5

el ad el W NN R
I o o o o ot et e e )
b L

Pi

M

124@ PRINT

1249 GOTO 1195
150© FOR J=8 TO 1@
1502 PRINT AT 11.,8;"

1534- PEINT AT 11,12; “"CRARASH™

1537 PRUSE 150

1588 PRINT AT 11,5;

151@ PRINT &, &; "IN
PRINT 9,8;" = 3=

PRINT 1e,8;

PRINT

PRUSE

- EEEESEE—
11,8;

h
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GRAND PRIX DRIVER

—

1528 CLS

1823 SF°sse THEW GOTO 2500

1524 FOR Q=0 10

1525 PRINT 5,3-“

1526 _PRINT AT 8,9;"

1527 PRINT AT S,3; "THE CURRENT R

ACE LEADER IS5’
1528 PRINT AT B8,.9,;B%;"1

NEXT @

PRAUSE 15@

1535 CLS

PRINT AT 14,85\"HHEITHER GRME

INFUT H¥

IF HM&="YES" THEN GOTO 21@
IF M$="NO" THEN GOTO 156@

PRINT AT 14.68;"U HAY ONLY
(1Y .IYESII . DH an l'lN.BII.l‘h'll

1552 Pg_li_J&E 150

1535
1553 .
1563 PRINT AT 12.2;"0K. HOPE YOU
ENJOYED PLAY ING™
1566 PRINT AT 14.,7; "““GRAND PRIX
DRIUER\‘ (L)
PRINT AT 18,9; "BYE BYE FOR

STOP

LET S5=5-

IF 5<@ THEN GOTO 1200
FOR R=9 TO 1@

LPRINT AT 11.8: -

1613 PRINTRHT 11,12; “GRAUNCH"
1617 PAUSE 150

@ PRINT AT 1i1i,s; "N
1622 PRINT AT 7,s; " IS

1624 PRINT AT 8,s;

626 PRINT AT 9,7; "I
aggg PRINT AT 10,s; IS
163@ PRAUSE 190

1632 PRINT AT 11,7; "k

1635 PRINT AT 12, 12; "HEENEE"
164@ PAUSE 258

1643 GOSUB 4000

1646 LET A=1

1647 LET Z=38 .
1648 PRINT AT A.Z; "B";
1649 RETURN

FOR T=@8 TO 1@

1650
1652_-'PRINT AT 11.8:"

“;E-“ Le

m‘ n'z‘: ".",

1654 PRINT_ AT 11,12; "ZEEURCH™
1656 NEXT T

1557 PRI.ISE 15e
RINT RT 11.8;°

1787 PRUSE
17809 PRINT
1;13 PRINT
171g PRINT

1713 PRINT

1714 PRUSE
171S PRINT

1716 PRINT AT 12.65;
=0

PAUSE 250
LET A=11

LET Z=5

LET X=X+289
GOSUB 4000
PRINT AT RA.Z;
1749 RETURN

FOR K=0 TO 10
PRINT AT 1i1,8;"

1754 PRINT AT 11,12; "CRUUNCH"
11 . 8; "I

15@

AT 7,8; "™
AT 6.6,
AT 9,8;

10a
AT 11.7;

"B AT ALZ R

1756 NEXT K
758 PRINT

@ PRINT AT &, 8; "IN
1762 PRINT AT 9,10;"
1764 PAUSE 100
765 PRINT AT 10, 7; "
YRINT AT 11, s; "IN
LET Z=25

1774 LET FA=3

LET X=X+10
PAUSE 25@
GOSUB 4000

H'ZJ. II.’II’.RT R_-zj'“'"

18084 PRINT AT
1806 NEXT B

BBB“P‘RINT AT
o e
AT

AT

11,.11; “"SSSPAANGG™

11, 6; "I
7. 5; "IN
8, 6; IR
9, 8; " I

PAUSE 100
éiis PRIN‘I‘ AT 11, 7; "

16 PRINT AT 12 8; --m

22 LET Z=8
1824 LET A=S

LET X=X+40

PAUSE 250

GOSUB 4000 s
PRINT AT A,Z; "B";
RETURN

FOR U=0 TO 10
PRINT AT 11.8;"

1854 PRINT AT 11.,12; "SHARARSH™
1856 HNHEXT UL

1857 PAUSE 150
1555 PRINT AT
BE@ PRINT AT
PRINT AT
PRINT AT

PRINT AT

AT n’z‘. u._u

11, &; "I
7 . &; " IEENEEENEE
&, &; "I
9, 5; "R
1e, &; "IN

e
I'SI

m

86

n

me
L] "o fn )
N
* e

i

1686@ PRAUSE 250 :
1832 52348 49°R.z:-m iar A.z; m- Mﬁ’i’ﬁ-‘f’ AT 11, 7; -
1700 FoOR U~a TO 10 868 PRINT RT 12, &; " HEEEEEE
1702 PRINT AT 11,8;" o
1704 ‘}:;EJ:F#TUHT 11.11; "SCREEEECH™ }.333 LET X=X+80
Ceess S e B S N VU I
34 Personal Software Summer ‘84




1873 LET Z=21
1874 GOSUB 4000
1875 PRINT AT ALZ;
1899 RETURN

n'-. H nT n.' zj l!'tl

1352 LO%?RrTTa28

; R
| N
196@ PRINT AT 11.85; "EEEEKABOOOME
1965 NEXT U
1978 PAUSE 158
1978 PRINT AT 11,5;
E
1982 PRINT AT 7,05; "IN
Egs PRINT AT 8,8; h
199@ PRINT AT 9,7; "R
1995 PRINT AT 10,5; "SR

1999 GOTO_ 1516
vy WAL AR R R
2910 PRINT AT 11
2020 PRINT AT 11,19:S
2030 NEXT D
2040 PAUSE 250
2100 FOR G=9_TO 53
=
2183 PRINT “YOU HAVE LONS";

2106 NEXT G
5156 rFon H=g TO 10
2113 PRINT i,2;"
2116 PRINT nT 17,2;"
2120 PRINT AT 2,3 "
5123 PRINT AT 18.,2;"
2126 PRINT AT 3,8; =
213®@ PRINT AT 19,5;
5133 PRINT AT 4,2; %
2136 PRINT AT 28,2;
214@ PRINT AT 5,2;
2143 PRINT AT 21,2;
5158 PRINT AT 1,24:
516@ PRINT AT 17.,24;
5178 PR AT 2,24;%
218@ PRINT AT 18,24;
2190 PRINT AT 3,24;*
2208 PRINT AT 19,24;
521@ PRINT AT 4,24; "
2228 PRINT AT 20,24;
225@ PRINT AT S,24; %
Z24@ PRINT AT 21,24;
2251 PRINT AT 1.2;"
2261 PRINT AT 17.2;
3571 PRINT AT 2,2 "
5281 PRINT AT 18.2;
2291 PRINT AT 3,5; "
2381 PRINT AT 19.2;
2311 PRINT AT 4,2;"
2321 PRINT AT 28.2;
5331 PRINT AT S.2; "
2341 PRINT AT 2i,2;" "
23s@ PRINT AT 1,24
236@ PRINT AT 12,24;
2370 PRINT AT 2.24;
5380 PRINT AT 18,24
2308 PRINT AT 3,24;
S42@ PRINT AT 19,24;
241@ PRINT AT 4,24,
2428 PRINT AT 20,2
2438 PRINT AT S5,24;
2449 PRINT AT 21,2

2458 NEXT H

2468 GOSUB 3250
2478 LET G&="NO ONE™
=499 GOTO 1533

=265 FOR P=0 TO 4
2670 PRINT AT &, ‘;"

2682 PRINT AT 7,9; NN

e e ——————————

Personal Software Summer ‘84

GRAND PRIX DRIVER
2699 PRINT AT 9,13;

2702 PRINT AT 12,5; ‘

2 _PRINT AT 14,13; NN
2720 PRINT AT 17,2;" '

273@ PRINT AT 18,2; "
274@ PRINT AT 19,23;"

2745 PRINT AT S5,11;- J
SRt S

2755 PRI 7. 9; "

2768 PRINT AT 9,13;E; "
2765 PRINT AT 12,5‘"
2;79 EEINT AT 14, 3;: 5%

2775 PRINT AT 17. 35'THE DRIVER I
N SECOND PLACE™

2780 PRINT AT 16,9;" IS5 NOU “.Gs
Egﬂﬁ PRINT AT 19;11,“0" “iF;™ LA

2798 NEXT

2795 PAUSE 303
2799 GOTO 1535
2800 LET S5=5+1

2882 PRINT AT 9,11;*" *
2803 PRINT AT 9,11;860-X
28180 PRINT AT 11.19;5

1@ THEN GOTO 2000

2830 GOTOD BSO

3250 LET E=8

326@ LET F=0

3278 LET B%="NO ONE™

3299 RETURN

35082 IF S»>6 THEN GOSUB 3558

3558 BRINT AT A,Z; "B ;AT A,Z; W

-, -, - -~

3549 RETURN

355@ LET X=X~50

356@ FOR M=% TO 25

3572 PRINT AT 1.,20; “REFUELLING™

3582 PRINT AT 1,20; "N

3592 NEXT M

3595 PRINT ﬁT 9,11; 888-X

3599 RETUR

4000 PRINT HT = -

4212 PRINT AT 1.0;"]
1020 PRINT AT 2,0; "]
¢aaa PRINT AT '
4@4@ PRINT AT
4050 PRI AT
4960 PRI
4070 PRINT AT 7.0;"

AT _15.0; "}
41408 PRINT AT 14 . .80:G"
4150 PRINT AT _15.6. '}
PRINT AT _16.6: %8
4178 PRINT AT 17.6: "8

4180 PRINT AT 18.8:"
41980 PRI AT 5.,0;: "}
42008 PR =} BOR-X

4210 PRINT ar 1i.156:8
422@ RETUR
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John Norbury

EQUATION
SOLVER

uppose that you want to %
Ssolve an eguation of the
form {(x) = O, such as:

y=1fx)=x3+ 3x2 - 10x—15
The roots of this equation are
the values of x for which y = 0.
You can find roughly where
they occur from a sketch graph
(Fig. 1) which shows that the
curve cuts the x axis at three
places. One is between x = — 5
and x = —4, another between x
= —] and x =0, and the third
is between x =2 and X = 3.

You could find this same
information by tabulating the
values of y = {(x) for a range of
values between, say, — 10 and
+ 10 (Fig.2). Where the sign
changes from plus to minus, or
vice versa, is the interval in
which you could expect to find
a root. The table shows that
there are again the three
intervals (—5,—4), (—1,0) and
(2,3) which need to be studied
in more detail.

The bisection method takes
each interval in turn, divides it
into two equal parts, and
decides in which half the root is
to be found. It then divides that
half into two equal parts and
repeats the process. This
iteration continues until the size
of the portion so formed is
smaller than the specified error,
at which point it gives the mid-
point of the portion as the root
of the equation. It is here that
the graph crosses the x axis and
changes sign.

ADVANTAGES AND
DISADVANTAGES

Unless you tabulate the function
over a very wide range, you
cannot be sure of finding all the
roots of an eguation. Nor can
you find any roots that might be
complex numbers, such as the
solution to the equation y =

We show you how to
solve equations on the
ZX81 using the
bisection method.

i e S S L e it

GRAPHOF y =x3 + 3x2 — 10x — § A

y = fix}

x2+ 1, for its graph does not
even cross the x axis (Fig.3).
However, you can find the
solutions to whatever accuracy
you like given sufficent
iterations and, as the method
does not suffer from instability,
it always converges to the
required answer.

BETWEEN THE LINES

The program will run with
about 412K RAM. The following
describes the structure of the
program.

Lines 10-110 set up the default
values of the parameters. the
equation to be solved is held as

Lines 200-360 print the menu
and choose the selected
subroutine,

Lines 1000-1030 allow the
equation to be entered or
changed. To prevent program
execution stopping with the
report code A, powers of x such

as x3 should be entered as
x«x#X, and so on.

Lines 2000-2080 specify the
interval in which you are
searching for a root.

Lines 3000-3040 ask for the
number values that you want to
tabulate.

Lines 4000-4090 tabulate the
function over the range set by
option 2. If a change of sign
occurs between the lowest and
highest points of the range, the
bisection method can be used.
If two or more changes of sign
occur, the interval set by option
2 should be reduced to include
just one such sign change. if no &
change of sign occurs, then a
wider interval could be tried.
Lines 5000-5040 allow the
maximum permitted error in the
answer to be set. The smaller
this is made, the longer it will
take and the more iterations will |
be needed to reach the solution.
In fact the error depends on
1/2n, where n is the number of

36
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EQUATION SOLVER

1tera11c:ns

Lines 6000-6230 carry out the
actual bisection process, letting
the user know if an incorrect
interval has been set by option
2

Lines 7000-7050 list the current
values of all parameters,
including the equation itself.
Lines 9000-9070 wait for a user
to specity either a return to the
menu or a printout of screen
contents. The program will run
as it is even if no printer is
available.

HOW TO USE THE
PROGRAM

When first run, choose option 1
and enter test equation
x3+ 3x2— 10x — Sin the form:

X+X+#X + 3ax+x — 104x — B

Then choose option 2 and
specity the interval from — 10 to
+ 10. Option 3 should be used
to ask for 20 tabulation points.
Option 4 will list the values of
the equation at these 20 points,
and will also tell you what to do
when the screen fills up. The
table should look like that in
Fig.l. Three changes of sign
are found, so we call up option

GRAPHOF y=x2 +1

=

2 again and enter the interval
(—5 -4).

Next, we choose an error of
less than 0.00001 using option
5. Option 6 calculates the root
in our chosen interval as
— 4.84946. You can then return
to option 2 to set the other two
intervals in which there is a
root of the equation.

Note that the test equation is

a cubie, for which there can
only be three roots, However,
any polynomial or trigonometric
equation can be entered, for
example, sin(x) + tan(x) — 3x2
+ 4dx

With practice, this becomes
an effective and reliable way of
solving all sorts of equations —
especially recommended for
maths homework!

TRBLE OF URLUES BETWEEN =10 AND
18 OF XEXEX+IEXEX-10X-5
W= - Fi) =-605
J‘E:_%B FiXi==-48%1
r-.=-6 FIN) =-245
Keow=7 FixX)I=-3131
X=-56 FIXY==53
A=-5 F (X} ==E
H=—4 FIX)Y=219
K=—3 FixX) =25
=2 F(xX1 =19
H=-2 F (X)) =7

.'( G Fi(X)=-5
= FiX)==11
== FI(X) =-5
=3 FI(XiI=19

¥ =4 F{xX) =67
=5 FIX)Y)=14E
H=s FiNI=2E5
=7 Fix)=415
XK= Fixy»=£135
== FI(X)=87T7
W=1d FiIiX;I=1195 Fig.2.
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EQUATION SOLVER EQUATION SOLVER

1 SLOW
10 REM BISECTION METHOD FOR RO
T2 oF EGUATION Y=F (X
Zo REM (R.B) IS INTERUAL IN WH
icH A ROOT IS SOUGHT
=9 LET R=-1 LET Z&=INKEYS$
10 LET B=1 IF Zg="" THEN GOTO 404G
So REM A$ IS EQUATION FOR F (X IF Z$<>"C" THEN GOTD &£930
5@ LET As="X" cLA
78 REM E IS MAXIMUM ERROR ALLD 40 NEXT ¥
& GO0 2080
= L L PRINT AT 5.0; "ENTER MAXIMUM
S@ REM N IS NUMBER OF TABULATI LLOUED ERROR

ERINT "H="IMITAB 15:VF (M) ="
as

IF PEEXK 15442:4 THEN GOTO 4
PRINT “PRESS C TO CONTINUE

TR PCDINTS IN INTERWVAL (H.E)

&4

190 LET N=10

12 LET X=8

T@B PRINT AT &8.18,;

i PRIMNT AT 2.68; "

RESSION FOR Fi(X) ™
. GT 4.3:"

IN WHICH

I'Ul'

L]

e U

)

i )

WHEL.
a KT 7.
OF TREULARTION

Ve WEDMWTD

E
EXx

(R (V0 LT[

RESSION DEF INED
EETWEEN A AND EB"
250 PRINT AT 13.0;"

46 PRINT AT 1B.8, "4

INPLT INTE
RCUT IS EE

INPUT NUME
POINTS™

TREULARTE
EY OPTION

INPUT REG

DﬂmMPMMMWFWWI
(loJelafolololofalafal

-
miZD
r

INPUT E
lF E\—E THEN GOTO ;GLQ

AT &,0;"E="

Gﬂ‘l‘ﬂ i=lalclo]

LET Rl=AR

LET El=E

LET X=R

LET UAa=URAL As

LET x=5

LET UB=URL &%

IF VARxUVE <& THEN GOTO 5293
PRINT AT S, @;:"HNDO ROOT IMN
Sy - i BLYY AT B0
HAVE DIFFERENT SIGR AT

SIRED ACCURACY ™
288 PRINT AT 1S5.0; " FIND ROOT
IN R.B) BY HETHOD OF EISECT

PRINT PT 15.0; " LIST CURRE
PRRAMETERS "

PRINT AT 208.8."5 STOR™

LET Z&=INKEYS

IF Z&="" OR CODE ZT$¢29 OR C
Z%:36 THEN GOTO See

LET Z=URL Z%

CLS

GOSUE 1000:*=

CLS

SOTO 200

FPRINT AT 5.0 "ENTER =EXPRES
Fix) IN CORRECT SYNT
FoRrM™

INPUT A%

GOTO S000 :

PRINT AT E,lﬂj“PLEHEE RARTIT™

LET X=tAl1l+61) -

LET ME=(E1l- ﬁl]

IF ME<E THEN GDTG 62103
WX=UAL A%

L=T STORE=X

LET X=sAl

LET Uﬁ=UﬁL 8%

LET =STORE

IF UR{UY«-Q THEN LET

IF VJREUX:@ THEN LET A

GOTO 651908

PRIHT AT 5.6, "URLUE OF ROOT

.
PRINT AT 7.8 "MAXIMUM ERRCOR

GDTG i=lajs =] K
PRINT AT S5.8 " "EXPRESSION Iz
PRINT AT 5. "FIXiIi=" 1A%

SOTO 9000 PRINT AT 6.2;"F(X)=";AS$
PRINT AT S.@: "ENTER LOWEST Loes PR 5.0 " INTERUAL
o~ = ¥ . ] i
HIGHEST POINTS OF RANGE FOR T AT 10, @~"§g”BER Geias
B . 5 : JLAT ION . N
SR i A e i e e 40 PRINT AT 13,0; "MANIMUM ERRI
FOR SOLUTIONS Is8 “;E
i A : c0To 5000
IF INKEY§(:>"" THEN GOTO 559

JZ

[
@mm&n a@@mm@ ee0 O :
RRPEOE-MOGSO0ONHOOHGDE

]

n}
C-OE LD ING

JONREWPEODO
EB@@G@&@

00 0% D0 O n D G OV RN T e

[ofojolotoral

ZEOVOT R G PO 2 00 = =

9

m
CE0ELD i T e TUDTLD o e s o b e b

=
a8

Y

@000 50 0

Ui

PRINT AT 20,8;: "PRESS C
ANY OTHER KEY TO RETURN
“aPTIoN POINT®
: LET Y&=INKEY S
il Y$=“" THEN GOTO S010
IF YHcrUC" THEN RETURN
AEM 65 SPACES IN NEXT LIME
PRINT AT 20.8:
=Totolo : COoPY
X=A TO B STEP (B-f) /N “h—g GOTO S000

e O Y TP S PNy SR 8
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Stan Hatton - MINEFIELD
T A

You must really watch
MINEFIELD %
‘program!

e e e e s s ]

Il you have to do in this variety and of the utmost three explosions will alert the
A game for your ZX81 is to importantance — vital to the enemy that someone is trying to
establsh a sale route war effort in the war you have cross their defences and your
through a minefield you know to  happened upon. And that is mission will be over.
be planted with 13 deadly 4 why to a certain degree your You move your men across
mines. lives are expendable. You using the cursor keys. No clues
command three men and their or hints are given as to where
TO THE DEATH task is to beat a path through the mines have been hidden —
the minefield — at least one of You must manoceuver your men
Your mission is of the suicide your men must get through as purely on instinct. Good luck!

M
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MINEFIELD MINEFIELD

Here follows a brief breakdown of the program, line by line:

Lines 5-35 Set up the variables used throughout the
program.

Lines 40-35 Provide the geographical parameters of the
minefield in which to confine the random
deployment of mines.

Lines 60-75 The random deployment of the mines in the
minefield.

Lines 80-120 The minefigld screen display.

Lines 125-190 Control the movement ofp the men. (Lines
155-170 compare the men’s movements with
the 13 mine positions.)

Lines 195-225 Control the end of the game and the re-start
if required.

Lines 1000-1030 Ceontain the code for the word 'START' to
flash on the screen at the start of the game.

Lins 2000-2080 Contain the routine for what happens,

" explosions, etc, when one of your
characters steps on one of the hidden
mines.

Lines 3000-3030 Contain the code for the word 'HOME' to
flash on the screen when you have managed
to cross the minefield with one of your
characters.

GOTO 125
REM :CLOSE OF GRME RND REST

cCi13) 195 Fuﬂ M=1 TO
L=R1 PRINT AT LN ,CIN); “5"
C=1 NEXT N
G=1 gosus seea
M=157 STOP
A=18 16 REM :PRESS CONT FOR ANOTHER
B=3 GHHE AT YOUR OUN PACE
D=31 cLS
E=R2 GOTO 5
: SECRET RANDOM DEPLOYME REM :GOSUB 1888 “START" MAD
FLFI&H FOR EFFECT.
o 13 FOR N=1 TQ 18
LET LINI=INT (RND£(A~-B+1) +B 1805 PRI AT iE?, 73 o

=
LET C(N)}=INT (RND#(D-E+1) +E 52;{771 5
S PRINT AT 21,237 "START"
REM :MINEFIELD SCREEN DISPL RETURN

1999 REM_:GOSUB 2808 UHAT HAPPEN
PRINT AT B,B*"HD E" S WUHEN YOU STEP ON .
INT n-"xxxxxxxxxxxxx 200@ FOR T=1 TO 50
XXRRN o R KRR KRN AKH

- - FAST
9@ PRINT aT 11, :1hxnznerz=Lo NEXT T

INT AT 1 'k RKAMAHAH A sLOoU
xxxxxxxxxxxxxxxxxx PRINT AT éll.“ MAM DEAD"™

. 10@ PRINT AT 21 a:., .B B B START an LA 'rn

EXT T

RT PRDGRRHHE AT LET
1@S INPUT P IF H-J.BB THEN LET M=0
GOSUB 1060 L LET G=G+1

PR:NT AT 21,21;"«";AT 21,1; LET L (N) =21

LET C(N)=2
nzn : MOUE AND CONTROL MEN. PRESS NEULINE AT YOUR
INKEY §="5" THEN LET C=C- i 76 CALL UP NEXT MAN-
IF INKEY$="6" THEN LET L=L3# 1 el 11,11; "MINEFIELD"
IF INKEYS$="7" THEN LET LslL- BRINT N 2% (Aleoi; 0
: & - AL - RHU
IF INKEY$="8" THEN LET C=C+ REM - BOSUB. 3008 “HOME™ MADE
IF L=1 AND Ca38 THEN GOTO 1 g0 FESE“N:E“TEFFEGT
IF M=@ THEN GOTO 185 :géﬂ¥-1 Ta’sh
FOR N=1 TO 13 , on T=i
AND C=C(N) THEN G SRS te! o @,®; "HOME"
' NEXT N

- W1 "

N
FOR T-i o iﬂ z s LU AR .

FRINT 8T L,C;CHRS M 3 ......vnu_.LL. NEED IT.
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M D Samuels

DEATH RACE

DEATH

RACE

to try and manoeuvre your

car (represented by an
asterisk) across the screen as
many times as possible. The
trouble is that your opponents
have set up a scheme to try and
stop you in your quest by
setting up a series of road
blocks.

Trouble is that your
oppenents haven't had much
time to set up the roadblocks so
some of them are not as good as
others. The ineffective
roadblocks are represented by
grey blocks (made up from the
graphics character on the ‘H'
key) and you get points for
smashing through these. But

T he object of this program is
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THEN GOTO 1l1o05@

LET PRSS=0
FOR F=1 TO 1@
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you must take care of the black
roadblocks.

To move around the screen,
you use the 'l' key to move the
asterisk up and the 'A’ key to
move the asterisk down. Points
are scored each time you cross
the screen. Every fourth time
you manage to cross the screen
you will be awarded an extra
life, but watch out for the black
roadblocks as you will lose a life
each time you hit one!

TOO EASY?

To alter the difficulty of the

game, try changing the ".5 in
lines 210 and 220. Also, if you
want to give yourself more (or

S=0
A=PEEK 16396+2S6*PEEK 1

HISCORE="

L3R 4 DO R I )
GG G088

[ofelali ] =]

PRINT

BT _INT
, IF 5S>

96IDDAGO

QIR 6 G N 08 00 ~J D (] B0 )

P00 GEREDE

LET B=B-
LET B=B+
GOTO =200
LET S5=5+
0TS 108

CFrHATGUTOTD
m

2
PRINT
PRINT

OOUSUINU RS-

NE0LN -

Zm

IT
NT

ZEODHEORE

N p X T
S0,08 S88MMESX
QDO

=[S
5088

RUN

SE
&

Drive your ZX81 to the
limit.

[ m e e, RS R e
less) lives, alter the 'S in line
90. The '4' in line 1030 controls
the number of times you have to
cross the screen to gain an extra
life.

Should you find the game
too slow, then try duplicating
lines 260, 270 and 280 as lines
8000, 8010 and 8020. Then add
the following lines:

260 IF PEEK B< >0 THEN
GOTO 8000
8030 GOTO 290

and remove lines 270 and 280.

To SAVE the program, press
the Break key, start the tape
recorder and type RUN 7000,
and press Newline.

-’
2 "DEATH RACE"
- EOMSE T KA e .

TRE 12: "

“YOUR SCORE=";5
HS THEN GOTO 320@
“HI-SCORE="; HS

"HELD BY “;Hs

“PRESS ANY KEY..."
;E&

TAS 13; "DEATH RACE"
TAE 15 o —

" 1963 M.p.SAMUELS

“"THE OBJECT OF THE GA
DODGE THE BLACK BLOC
THE GREY BLOCKS."™

“"USE KEY 1 TO H
A TO MOVE DOUN, CYE YP
“PRESS ANY KEY.."

4Ea

N
UR“DEHTH RACE"

------_-------------------------
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G Jackson

TOWERS OF

HANOI

The ZX81 solution to
this age-old puzzler.

|]o

his program will help
T you solve the Towers of

Hanoi problem. This
involves a number of rings of
different sizes which are stacked
on Tower 1 in a similar way to
that shown in Fig. 1. The idea
of the problem is to eventually
stack the rings on Tower 2 or
Tower 3 so that at no time does
a larger ring rest on a smaller
one.

A BIT STEEP?

The driving force of the
program is the recursive
subroutine (one which calls
itself) at lines 50 to 104. The
program enters the subroutine
with N (the number of rings in
play) and breaks out at line 82
with P (the tower number — 1,2
or 3) from which the ring is to
move, Q (the number of the
'goto’ tower) and N (one less
than the number of the moving
ring — ring 1 being the
smallest). After display of the
move, the routine is re-entered
at line 84 for the next
instruction and then circulates
between lines 70 to 104 until the
problem is solved. The program
finally RETURNS to line 60 to

show the number of moves
made (always 2N — 1, where N
is the number of rings) and to
wait for key 'P’ at line 64.

The recursive subroutine
can be modified to run on its
own. First, you should add the
following line:

49 INPUT N

where N represents the number
of rings. Then, replace lines 60
to 68 with:

60 STOP

Finally, replace lines 82 to 84
with the following line:

82 PRINT "RING";
N+ 1;"FROM TOWER";P;" TO
TOWER";: Q0

Then, RUN 49 and enter your
value for N.

The action of the routine
can be followed through, for
N= 3 for example, if it is
remembered that GOSUB puts
its RETURN address (the
following line) onto the GOSUB
stack and each RETURN
removes an address (last in —
first out) and goes to it.

START HERE

For newcomers to the ZX81, the
following notes may prove of
interest.

Lines 40 to 46 produce a
number of nine character rings,
all PRINTed at column zero;
their middle characters from the
centre of Tower 1 at column
four. The tops of the towers
(usually invisible!) are all on
screen line five.

At lines 108 to 124, the P
and Q values (1,2 or 3) from
line 82 are converted to 0, Sor
18, and are assigned to GF and
GT as the PRINT AT column
numbers for the 'go from’ and
‘goto’ towers respectively.

The character, R$ (N+ 1), of
the ring to be moved is given
by N from line 82, but its line
number and the height to which
it must be raised are found by
PEEKing the towers. This
requires the display file
reference address, D, which is
the central top of Tower 1. (Try
adding a line 49 POKE D,23.)
The D file addresses of the tops
of Towers 2 and 3 are therefore
D+ 9and D + 18, so a ring at
three lines below the top of
Tower 2 will have its centre at
addresses D + 9 + 99 and will
be found by PEEK (D+T),
where T has the value of 108. In
that case, the subroutine at lines
166 to 174 will RETURN to lines
114 or 124 with TT=9 and
T= 108 and assign value 8 to
the PRINT AT line number
variable X or Y. The difference
between eight and three is
explained by the tower tops
being on screen line five.

The ‘other’ tower need not
be PEEKed:; the line number of
its upper ring, Z, can be
calculated because the total of
lines from the tower tops to the
upper rings on all three towers

42
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TOWERS OF HANOI

is always twice the number of
rings in play. Therefore, X — 5
+Y—-5+Z—5=2x NIl
(check out lines 34 and 128).

HIGH TIMES

It will be seen that X, Y and Z
are inverse measures of the
heights of the piles of rings on
the 'go from’, 'goto’ and other
tower respectively.
ABS(GF — GT) = 18
| means that the 'go from’ and
'goto’ towers are 18 column
apart, so that the other tower is
between them. If the height of
its pile is greater than that of
' the GOTO tower, ie Z is less
than Y, then the lift (if any) of

the moving ring must be

A

determined by Z and not Y —

61 PRINT AT 14, 0,PEEK

hence lines 134 to 136. 16386+ 256 « PEEK
Program with subroutines 16387

may suffer from lack of memory

if they are frequently 81 PRINT AT 14,0;PEEK

interrupted before all the 16386+ 256 « PEEK

GOSUBs have returned: useless 16387

return addresses accumulate in
the GOSUB stack, causing it to
go down in memory which may
be required by the program
itself. The effect of this is
perpetuated when the program
is SAVEd.

In this program, the stack
can be cleared in the following
way. First add the following
line:

59 Run 81

Then, add the following two
lines:

Finally, change line 82 to read:
82 RETURN

Repeat the command, RETURN,
until the error report shows
T/82. Lines 61 and 81 are
optional — they show the
changes of the addresses of the
GOSUB stack (it is 32764 when
cleared). Don't forget to remove
line 89 and restore line 82
before trying the game again
though!

The listing for the program. Towers of Hanoi.

"TOUYERS OF HAMCOI'
=5

PRINT
oI
LET
LET
LET

11 -4 47 1 4 1R 40 R HR R
mmqumecp
nwuwwnnn

DIDIDDDRNIDDND
[ Py

/]

+J
&)
+
o
m
m

LET +2S5*PE

EK 16357 )

25 PRIMT "HOU MANY RIMSST (2 T
o 8"

J@ IF INKEY&<"2" OR INKEY$>"8°
THEN GOTO 3@

228 LET N=URAL INKEYS$

34 LET N1=N
_935 PRINT AT 1,0;R$(39) +R$ (9} +R%
i 4

55 REM DRAUW TOWERS

4@ PRINT AT 5.,0;
4=z FOR R=1 TO N
44 PRIMNT RS (R)

46 NEXT R
28 ke TN Rt

@ REM "MOUE A RING"” ROUTINE

-2 8 2 4 & 5 F F 3
52 LET P=1
S4 LET w=2
56 LET R=3

S5 GO5UB 7@

S@ PRINT AT 1S,@; "OK IM ;"
MOVES"™

£2 PRINT RT 17.,@; “PRESS""P““TO
GO AGRIMN"

IF INKEY%<:>"P" THEN GOTO B4
CLS5

RUN
IF NOT N THEN RETURM
LET N i

GOsSUB 7@

LET Y=P
LET P=@
LET @=Y

LET N=MN+1

RETURN
REM

"GO0 FROM"

TOWER

I EESSS=E========

LET T=P
GOSUEBE
LET G

LET
REM

LET
LET
REM
LET
REM

LET

PRPRRE R
WONNE e
DENED D

B P
W
a0

132
154
HEN LET ¥=Z
135 IF

X THEN LET

166
F=TT
X=(T-TT) /3345
Yag TaM

TOWER

GOSUBE 166

GT=TT
Y=IT=-TT: 33+
"OTHER"
Z=2#MN1-X=Y+15
DECIDE LIFT

TOWER

1=Y
IF AES (GF-GT) =18 AND Z:¥ T

Y =X+1

138 REM LIFT RING

SES=Eo=====

14@ FOR L=X
142 PRINT AT
GF.R$IN+1)
144 MEXT L
146 REM MOUVE

145 FOR C=GF
ET =-GF)

15@ PRIMT AT
RS (9)

152 NEXT C
124 REM DROP

155 FOR L=L
135 PRINT AT
GTIRS(N+1)
160 NEXT
GOTO B4
REM FIMND

LET
LET TT=T
IF PEEK

LET
GOTO 17@

TO Y

STEP -1
L.GF;RS$(8);RT L-1,
TOWER TO TOUER

TO GT STEP 2#5GM
L.C.RS$(N+1});RT L.,C

TO ¥i-=1

L-1,GT.Rs$(2});RT L,

TOWER TOP AND TOF

T=9%T =9

(D+T)
T=T+33

THEN RETURN

M
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Guy Morgan

SHEEPDOG
RIALS

he object of this game is to
T round up a number of
sheep in the shortest
possible time. You are given the
choice of how many sheep
(between one and six) you
would like to round up; one
sheep is fairly easy, but if you
choose to round up six sheep
you will find it very time
consuming as they keep
wandering out of the pen as
others are being rounded up.

B 5t 4
Fa

-

You move the sheep by
placing the dog near to the
sheep using the cursor keys, so
that it will move directly away
from the dog. However, if you
move too close to the sheep,
you may find that the sheep will
panic and are liable to move in
an unpredictable direction.

The dog is allowed three
moves between sheep moves;
this can be increased if
required by changing line 710.

Round up your sheep
but don’t get penned in!

g

!
- -y = ..
- -
-_--

= '--p af a e

.’?"'- ___-. 5

The game ends when the dog
has rounded up the sheep and
is standing guard at the gate of
the pen and the dog's three
moves have been completed. At
any stage of the game, neither
the dog or sheep are allowed to
jump the fence or wall of the
pen.

IT'S A DOG'S LIFE
The dog and sheep are POKEd

44
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4

onto the screen and the
previous positions of the
characters are blanked by
POKEing with zero. The POKE
numbers are calculated as
oftsets using the number held
in the system variable D-FILE as
a base point.

The checks on the
relationship between sheep and

The listing for Sheepdog Trial.

1l REM #x%:SHEEPDOG IAL
9 REM #%*RULESxa3 Lo R
1@ PRINT AT m,ia,“iHEEPBOG TRI

28 PRINT AT 2.0;"YOoU MAY CHOOS
E HOW MANY SHEEP ']'n"- “ROUND UP.
NQ MORE THAN 6. IF","vaou GET TOO

aL"

CLOSE TO A SHEEP IT " "WILL PAN
IC AND IF YOU BRE 700" “FAR AUAY
_SHEEP WILL WANDER AT ', "RANDOM.

25 PRINT "MOUVE DOG WITH THE_ CU
RSOR KEYS. 'aMTO USE A TURN WITHO
HERHEggNB" 'THE DOG PRESS ANY OT

38 PR%¥T AT 13.@; "PRESS ANY KE
IF TINKEYS$="" THEN GOTOD 40
CLS

GOTO Zae
REM ###%CONUV. TO CO-ORDS##%%
1l@ LET ¥S=INT (Z,33}3+1

LET XS={(Z-(¥S5-1) *33)
132 RETURN
148 REM +#£xD0OG CO-ORDS:#*#
15@ LET YD=INT (D/33):+1
16@ LET XD=(D-(¥YD=-1)3233)
17@ RETURNMN
15@ REM % *#RANDOM MOUE**#
1928 LET XS=XS+1-IMT (RND*3)
209 LET YSe¥YS+1-INT (RND#3)
212 GOTO 865
22@ REM #+#*CONU. TO POKE NOD.%¥%%
23@ LET US=XS5+33%(¥5-1)

240 FETURN
302 REM %% . OF SHEEP x%=x
“HOU HHNY SHEEP DO YO

5] INT
8 UgNT “"LUTO ROU upz?
IF MNS*@ RAND NS«7 THEN GOTO

“32s5 PRINT ,,“SORRY, MORE THAN @
+HHN

.,Ns," IS DKAY."
345 FOR N=1 TO 128
346 NEXT N
35@ CLS
355. REM #+#+xINITIALIZEx*s+%
380 ﬁxn Si.prés
418 EM %% * %%
420 PRINT AT 9,13; "= ""'I
43@ PRINT RT 16,1&,: b
44@ PRINT AT 11,13;" ;
45@ PRINT AT 12,13; '
46@ REM #%%FENCE#%%%
47@ R N=@ TO 31
488 PRINT AT @.N; ".";AT 21,N;".
498 HNEXT KN

S92 FOR N=2 TD 21
PRINT AT N,@&;"."

520 NEXT N
S5@ REM *#:GENERRATE SHEEP x%%
535 LET W=PEEK 16396+2SE:sPEEK 1

FOR N=1 TO N3
LET WS=INT (RND$724)
IF PEEK (W+WS5) ¢+>@ THEN GOTO

PORE W+WS, 2@
LET S (NI =lLIS

NEXT N

REM #:*PLACE DOG* %%
LET WD=INT (RNL*724
IF PEEK (LD+W) <>@ T

+ AT N_.S:l,i "

g Qi i g e ol
gpammﬂmmm
eS8 E
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dog are made in terms of x and
y co-ordinates, so routines to
convert to these are included;
they are located at the
beginning of the program to
speed up the operation. The
routine to generate random
sheep moves is also placed at
the beginning of the program
for the same reason. The

SHEEPDOG TRIAL

positions of the sheep in terms
of the POKE offsets are held in
the array, S(NS).

) The timer, which is
initialised in lines 707 to 709
and updated by the subroutine
at line 2010, makes use of the
FRAMES system variable. Lines
9000 and 9010 are the usual
ZX81 self-RUN routine.

IR ;

530 POKE WD+uW,8

54@ LET Ds=ULD

REM %%#*#START *%3*

INMEY $="" THEN GOTO 720
INKEY $="8" THEN LET D=D+

INKEY $="8" THEM LET D=D-
INKEY &="6" THEN LET D=D+
INKEY $="7" THEN LET D=D-
FPEEK (W+D) i@ THEN LET [

1
780 POKE W+D1,0@
790 POKE L+D.8

S0@ NEXT N

81@ REH *E*HQUE SHEEP =% %

815 GOSUB 14

8§28 FOR N=1 TD a

83@ LET Z=INT (SN}

835 GOsSUB 1002

8402 IF ABS (XS-XD)>3 OR ABS (YS
-¥D) >3 THEN GOTO

843 IF ABS (XS5-XD) <2 AND ABS (Y
5=¥D) (2 THEN GOTO i13@&

845 IF XS>XD THEN LET XS=X8+1
8580 IF XS«XD THEN LET X83=x5-1

855 IF ¥S:¥YD THEN LET ¥S=¥YS5+1
F ¥S<¥YD THEN LET ¥S5=Y5-1

I
565 GUSUB ]
{H+WE) ¢ >@ THEN GOTO

2
PEEK

POKE W+S(N) .@
85@ POKE L+5,26
LET S(N) =WS
NEXT N
910 REM x£xALL IN PEN7T#*x
915 LET P=0
92@ FOR N=345 TO 347

gig IF PEER (W+MN) =22 THEN LET R
- 93Q0 IF PEEK (W+N+33) =20 THEN LE
T P=P+1

935 IF P=NS THEN GOTO 1830

94@ NEXT N

943 GOSUB 2012
245 GOTO 710
1908 REHM i{--!ENg OF GAME#*#*3%

i21@ GOSUB 201

1828 GOTO 1040

1025 REM_ #%*D0OG IN GATEZ?*x3*
l?ggaIF FPEEK (W+313) =8 THEN GOTQC

(S-80)
S L (S-TH*6@)
quE-PRINT AT 18,1;N5;" SHEEP IM

1555 Mer THcod THEN PRINT “8";
1gggagnrnr AT 18,18;" AND “;Ts;™

ilav@ STOP

2012 LET S5=5+ (2568 (285 -PEEK 1843
7) +PEEK 15435) 58

2220 POKE 16437.,285S

@ POKE 185435 ,258

@ RETURN

@ SAVE “SHEEPCDOE"
@ GOTO 1
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David Mold

CHARACTER

SET

imilar in nature to the user
S definable graphics
program by Chris

Callender which appeared in
the August/September issue of
ZX Computing, this program is
rather more flexible in that it
will store a character set of up
to 99 characters and enable
them to be LPRINTed simply by
entering a string (X9).

Once you have entered the
program, you will be greeted
with the prompt:

NOW ENTER THE CODES FOR
THE SPECTRUM CHARACTER
SET

Simply type in the codes given
for the lower case characters
(like on the Spectrum), and
these will be placed in the
array, U

You will now be given the
prompt:

ENTER TEXT TO BE LPRINTED
USING NEW CHARACTER SET

. At this stage, you simply enter
what you would like to be
printed in upper and lower
case.

Any letters you enter as
normal video will be printed in

lower case. Any letters entered
as inverse video will be printed
as upper case. Numbers entered
as inverse video will actually be
printed as normal video
numbers, whereas if any
numbers are entered as normal
videa, they will be printed as
the extra characters which have
been defined for them.

EXTRA, EXTRA

If you have entered your own
characters, having answered 'Y’
to the prompt:

DO YOU WANT TO ENTER
YOUR OWN USER-DEFINED
CHARACTERS? (Y OR N)

then they can be obtained by
typing in the graphics
corresponding to the Sinclair
codes 1 to 10 (for details check
out Appendix A of the Sinclair
ZX81 manual). For example,
CHRY% 1 corresponds to the first
user-definable graphic.
Character definition should
only be attempted if you
understand the way that a
character is made up from
binary numbers (eight for each
character). These numbers must
then be translated into decimal

Print upper and lower
case characters with
your ZX81.

N T O O R P S|
to be typed in to the program.
The extra graphics characters,
along with the number that has
to be entered to produce them
is shown in Fig. 1.

LINE BY LINE

Before typing in or re-LOADing
this program from tape, it is
important that you enter the
following two lines (each
followed by Newline) as direct
commands:

POKE 16389, 124
NEW

in order to reserve space above
RAMtop for the LPRINT routine
which is copied out from the
ROM in lines 10 to 50.

Here follows a brief
breakdown of the structure of
the program.

Lines 100 to 170 copy from the
ROM into the array S, all the
codes for Sinclair's characters,
from 'Cf to 'Z' (normal videg).
Lines 200 to 270 copy from the
ROM into the array U, all the
extra Sinclair symbols, such as
% ete. These will then be
obtainable directly when the
program is in use.

Lines 300 to 370 allow for the
user to enter the codes for the
lower case characters into the
array U. (These codes are
shown in Fig. 1). Every other
line of this printout has the
codes to be entered. separated
by /" to represent Newline, and
above each set of codes is the
number that should appear at
the top of the screen when these
codes are to be entered (and
represent the codes’ positions in
the array U).

Lines 500 to 700 allow you to
enter wherever you wish to be
printed using the new character

46
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set, and then looks up the codes
for these characters in the
appropriate arrays, mapping
them into the array A, for
LPRINTing using the subroutine
from Sinclair's printer manual
(lines 9990 to 9999). When all

the arrays have been entered,

lines 100 to 500 can be deleted.

Line 1 should then be changed
to read 1 SAVE "Characters".
Connect up your cassette, start
it recording, then enter GOTO
| as a direct command.Do not

USER CHARACTER SET

use RUN or the arrays will be
wiped. Make sure that all DIM
statements have been erased.
The program, will begin
straight away, which avoids the
danger of the user typing RUN
instead of GOTO to begin.

28 A
255/0,.0./.80 .8 .8,3 0.8 4
29
/16716716 716 °0-°16.-B.

RAZEAA126 7368 5.3 20 AR SR
gg /S8 ,88 148,16 168718016
:{;?ga S1RR 238,380 TR
gi-‘-‘-& AT2/0R TR AT ASE A
g?a BB /A AR DS

g? 126 /36,236,385, 258.- 35

gg SBB /A5 YIRIARICASAER T

T

2/ A/B8 2 /82 B8,82 N
39

@.,32,112 /32,20 A2 Db R

S T
I

e
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30 i
6@ /66,153 /168,165, 1SR4 62

388

E CODES FOR THE
RCTER SET™

/64,64, 124 /66 /88 124D %%g EégH§:%$T§?g?g
040750 /B EL TR ARS 340 PRINT Frii e
2&2/2/62/65366!5213/ ggg :E§$ a <
BrA/60 /66,124 B 62, i@@ CLS N ]
%?12/16/55/16!15!15393 gzggggnégﬁu;§ggntgg,§ﬂ§;'Egﬂ§:§$
2;3/53!55#66#62;2;5@5 :§§'§§?g;=ﬁ§“ e e
8/64./64./120/656565.0. a58 ES?Q¥=3TT§,3?N
2;161©/485153153555a5 123 §2§w5=§,72'§1p
/4B /1274 74 BB 567 i16= INPQ% U}H,ﬁl"
Ezsaz4ax¢sx4BJ¢QJSGJBx gég E§§+ o
@/32,/32-52,52.,52.-24.0." 200 Er sy . i
870,104 /64 /64 1Bk 1648 Gigo"natne ML EREALTES BErTET
270712065 EEBEBE LS ggg iéﬁrq:;D K
SoskiveRsactL SHRES e N P
i s SS9 1F COGE XX} 327 THEN GOTO
SR i B30 [28 X T8 cate spueh. v
@@/ 28,22 DR AR AR See NEXT Y :

) = 4 TN SEY S L
sy s L U P .

" & NENT ™
@/0/68,/63/63.63,56. 0 oo e
59 243 R J=1 TO 3=
O/ /68, 68 /4N AN 16 N ey o =i a9 2
60 9992 POKE SZZSS+R+BEiJd-17 . HlJd. K3
9993 NEXT K
Fig. 1. The codes for the lower case characters — to 9994 NENT J
be entered into the array, u. 29995 FOR H=0 T0O 51
2995 POKE 164844 +ri,. 0
1 SAVE “CHARARCTERG: FEECE el N
S FAST 3998 LET HPRINT=USH 31744
1@ FOR I=0 TO 11> 2993 GOTO SO0

PORKE G1T744 +I.PEEK (2161 +I)
NHEXT I
POKE

516
POKE 31857 ,201
=2 1
=TS

EX #F~3

Sag
PRINT AT

B2 rNOV EMTER TH
SPECTRUNM Ch&R
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Paul Toland. Dﬂwyn Jones

xecution is a graphic
E variation on the hangman
game. The computer
chooses a word randomly from
its vocabulary, and you have to
guess what the word is, by
entering letters one at a time.

You're allowed 10 incorrect
guesses before the blade on the
guillotine does its job. There is
no need to press NEWLINE
when entering guesses.

Before you run the program
the first time, enter DIM
D$(30,10) as a direct command,
then start it with GOTO 1 (not
RUN). Then, you'll be asked to
enter 30 words, one at a time.
For subsequent runs, start with
GOTO §, and your vocabulary
will be safe. Enter "N" if you do
not want another game at the
end. SAVE the program by
entering GOTO 390. Note that
the inverse E in line 390 should
be entered as an ordinary E.

ANAGRAMS

The ZX8I1 randomly selects and
scrambles a word. You must
repeatedly enter what you think
is the correct word, and the
computer will underline those
letters which are in the correct
position.

You have a maximum
number of attempts before the
computer stops you and reveals
the word. You use "N" if you
don't want another game, or just
gress NEWLINE/ENTER if you

O

Entering the initial
vocabulary, and the subsequent
changing of it, is the same as in

Execution. Save the program by
entering GOTO 340, and restart
the program without losing your
vocabulary, by entering GOTO
10. You'll need to set up an
array, by entering DIM
D$(30,10) in the direct mode
before you begin, then start
with GOTO 1.

It takes somie time to
scramble a word, so don't be
surprised if nothing happens for

the first few seconds of the game.

CRASHER

Nothing to do with some
computers’ habits of blanking
out! You are drifting in space,
the object being to clear up as
much debris as you can,
particularly those with a high
CODE value. The debris is
valued according to the code of
the character of debris. The
letters score highest, then
numbers and so on. Ignore
inverse characters if they
appear for they do not score
because they've been affected
by solar radiation and mutated
to their inverse form, so are not
worth anything. The keys 5 and
8 steer you left and right in the
direction of the arrows on the
keys. You score when the debris
is directly ahead of you on
screen so you 'crash’ into it. The
position of your spaceship on
screen is set by X (horizontal
position) and Y (vertical
position). They are initially set
by lines 10 and 20 to a position
at about the middle of the
playing area of the screen. The
variable S records your score

48

Execution and
Anagrams are two
eat word games from
aul for the 16K ZX81,
but if you have only 1K

try Crasher from Dilwyn.
e R e

and is set to O at the start of the
game by line 30. F is the
variable that controls the
duration of the game — it does
not count in any particular unit
but is convenient way of
controlling the length of the
game. The time is clocked up in
line 50, one unit of space-time
at a time(!) The statement LET
F=F+ — may confuse you a
little since it is hard to imagine
F being equal to F+ 1.

TRUTH

It actually means add 1 to the
old value of F to make the new
value. Line 60 is rather
complicated. It determines
where the character is
PRINTed, which character is
PRINTed and whether it's an
inverse character. Let us look at
the position first. The character
is placed at the bottom of the
playing area (the Y co-ordinate
is set at 20 and C co-ordinate to
a value from Oto 19 by the
random number expression. The
expression after the semi-colon
generates a character at random
from the number generated in
brackets after CHR$. The
number generated is a random
number from 1 to 63. The
following expression may look
rather strange, but all it does is
determine whether to add 0 or
128 to this number (ie
determine whether the
character generated is inverse
or not. It is a special use of the
function AND. What it does is
look at the following expression,
add 0 to the value if it is not
true, or the value before AND if
it is true, so that 128 is added to
the random number only if RND
is less than .2. This makes it
roughly a one in five chance of
the character being an inverse,
non-scoring character. The
statement after this erases the
old position of the V before it is
scrolled up the screen by line
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PRINTed anywhere other than
the middle of the screen. Line
80 checks the keyboard to see
whether you're steering to the
left, right, or keeping it
stationary, and changes the
value of X accordingly.

PRINTING AND
RUSHING

The V is PRINTed in its new
position in line 90. You can see
how the effect given is that the

spaceship (V) remains stationary
while space seems to rush past.
The second part of line 90
moves the PRINT position to
immediately ahead of the
position of the spaceship.
Therefore we may find what is
immediately in front of the
spaceship by means of the line
100, which finds the CODE of
the character stored at that

 memory location by PEEKing
the address held in the system
variables 16398 and 16399, Line
110 checks to see if this

_ THE SHARP END
70. This ensures the V is not . .

character ahead of the
spaceship by means of the line
(ie it has a CODE of less than
64 rather than less than 128 as
you might expect from an
inverse character detector). This
would permit CHR$ 118
NEWLINE markers that
SCROLL might push up the
screen. You may like to add this
line which will stop the program
it you hit a radiation-mutated
piece of debris:

1151F P >127 THEN STOP

EXECUTION LISTING

FOR I=1 TO 2@
INPUT DifIl
NEXT

PRINT HT 2.1a;
PRINT AT B,ﬂ;
RAND

LET G=0
LET C=G
FOR I=1 TO 1@
PRINT I;TREB 2;"1 | I
NEXT I
PRINT * - e
PRINT AT 8,3, "0 O"
PRINT AT ©.,3;">=¢"
LET R=INT (RND#3@) +1
LET u’anu
FOR I=1 TO 1@
IF DS(R,I) > -
Ug:g““el 260
152 L e
16@ PRINT “THE WORD"
LET csa"??$°ﬂ°ﬂ"°¢"f TO k) 280
PRINT AT 1@,20;Cs$, 37 21,5; " 333
A LETTER" 209
o a8
OR INKEYS$)>"Z 434
4@
359

"EXECUTION"

TN PRI 11 5 s pa s
AUSNEGESE08960

LARRN Ty B Lods BN T T BT 0 g

N

nh
P
ue--3

THEN LET

<

#

H
n
m
)

N GOTO 24@
2@
=Us THEN cOTQ a2@
AT G,3;"
LET G=G+1
IF G1@ THEN GOTO 170
PRINT AT 12,3;°
PRINT *
PRINT AT 2,2@; "COMPLETED"
GOTO 330 )
PRINT AT 2,20; "SUSPENDED"
16,20;Us
21,5; "TRY AGAIN?

0o -0

: her Ve
WIMaY | O~~~ OUEW
DRI~ ~8R66

THHRICTDZronDzZ

DMNAMIEMO— -

230
240
25
260
27a
280
29@
3aa
312
3185
32a
33

PRINT AT
PRINT AT

INPUT AsS
IF Rg="N"

z
a,
i,

0
el ad LI

THEN STOFP

ANAGRAMS LISTING
1 FOR I=1 TO 30

o)
4
L)
g
o
*»

ANAGRAMS *
NT (RND#30) +1
TO 1
Ir"

it

a
* THEN LET Ws§

c
L
QUIN+ AL
=
MrrZ~HArronz
moM
Ao
L
pr A

ue
TO L

A
HU™ ~wHCD

nepH ~nidn
Rl

“{ TO L)

560 68660GN

[Ty
=]
a

LET R=INT (RND#L) +1
IF 5! * " THEWM GOTO 1i1@
tn:-ustz;

PRINT “YOUR_ANAGRAM IS
FOR J=1 TO

PRINT o 0

INPUT B

PRINT

Ir Gs-us THEN GOTO 280

FGR I 1_TO LEN G&
IF I>L THEN GUTG 245
IF G$(I)=WU$s (I THEN PRINT “

IF G#(I) «>WUg% (I} THEN PRINT

R |

“"TIME up
éGTB 298
PRINT "“THAT""S IT
“"TRY RGRIN ¢

9$
‘M THEN STOQP

- THE WORD I

29, INT (RND2293) :
{RNp;5§+1J+1123 e ki

’

'\.

bl
o<

ra
daAwTHwxC
nrx

(INKEY%="8" AND X ¢

" PND %20} e
AT Y+1,X;

EK‘:&EEK 16398 +25&

54 THEN LET s=54+p
EH.‘:'- THEN GOTO s@

H w4ug4
ZMUg
r
Hm‘H
TD :
m4m+

&
E
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Robert Turner

Monsters will try to
catch you while you're

quietly going dotty!

Computing, 1983, appeared
the program Muncher — a
Spectrum version of the popular
arcade game of the dot-eating
kind. For all those of you with
16K Z¥8ls the author, Robert

Turner, has converted the
program for you.

For those not familiar with
this 'infamous’ game, you
control a small character, an
arrow which travels around a
small maze eating dots as it
goes. That's not quite the end of |
the story though! As in all good
arcade games there should be
omnipresent monsters — and
this game is no exception. You
are chased around the maze by
two monsters eager to halt
YOUr progress.

However, all is not lost as
there are power pills situated in
the corners of the maze which,
when consumed, give your
character the ability to destroy
the monsters. You'll know when
the monsters are vulnerable as
they develop 'eyes’. When you
have eaten a power pill, don't
hang around as the monsters try
to escape.

You score one point each

I n the June/July issue of ZX
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time you eat a dot, and power

pills and monsters are worth 10 character.

points. Every now and then a "%
sign will appear under the
- monster’'s den and this too is

worth 10 points

' VARIABLES

The variables used in the
program, Muncher II, are as A

follows:
S — Score

HS — High Score

T — The score

has been cleared.
B% — The variable which stores

the maze.

COUNT — If this variable is
f less than 30 the monsters can be
| eaten. If it is more than 30 the

if consumed. character.

monsters can eat your

LIVES — The number of
lives you have left.
Y and X — The position of your -

T

: MUNCHER II
*

A% — The shape of your

character.

GX and GY — The position of

the first monster.

GX1 and GY1 — The position

of the second monster.
C — This variable controls the

when the screen

monster.

second monster.

A — The skill level.

the monsters!

movement of the monster, [f

C= -1 then the monster moves
away from your character, if

C =1 then the monster chases
you.

D% — The shape under the first

E%$ — The shape under the

N — Allotted for general use.

So, don't just sit there — type in
the program and watch out for

1 LET sS=@ 255 LET Eg=" *
Z LET HS5=9 260 LET X=12
3 LET T=13¢ 265 LET D$g=" "
4 DIH B i(=21,21) 2780 LET FI::")"
S LET COUNT=3@ 275 LET C=1
& LET LIUVES=3 280 LET GX=12
| 7 GOSUB 7002 285 LET Gy=1=2
3 LET CHECHE=1 29@ LET GX1i=12
o LET SE=a 295 LET GY¥1=11
i1& LET R=1 30¢ PRIMT AT aX.&y: ~@"
=i 31@ PRINT AT =X1.GYy1i: "B"
32¢ PRINT AT ¥,X' A%
B&(2) B e . sl e 325 PRINT AT @,@, "LIVES:",LIVES
E ;AT @,19; "HI-SCORE: ", HS
3.;:ET B (3)="1.1EN.NS.N. .. BS?S@%F INT (RND#5@) =@ THEN GOSU
48 LET Bf (4) ="F:1IE: N - 335 PRINT AT Y,X;
[ S0 LE . < - 722 ésorgﬁﬁn{_:gg GoTo 1ses t?
T E¢(S)=".0 .- -
N * . 350 IF INKEYS$="5" OR (B&{Y,X-1)
68 LET BS(E) =" cocveaeceesi e. ="-" AND R=-1} THEN GOTO 1600
v ool 355 IF IHKEYS<3>"S" AND INKEY$ (3>
70 LET B4(7)="N.IR.B-HEEE-B: ''6" AND INKEY%<3>"7" AND INKEY$<¢>
2 8" AND INKEYS<(»>"“ " THEN GOTD 408
8@ LET Bgsa)="R.....B...E...B. @
|_ age.ca IF INKEY$="7" THEN GOSUB 17
98 LET B%(9)=" i = i
a ® I - - - - o255 IF INKEY$="6" THEN GOSUB 18
1@@ ET B {1@1 =" - - .. e
BT mwres i i e X180 AR B iy S PRy
11@-LET B%f11)})="" = o * ¢ sl +
: * RS- P37 Ir B (VIE, X0 (o s THEN LET
128 LET B$(12)1="-wsaes.0F HW.. 7T=X+E
l 'iéé'i:t:"r s » eggs IF B$(Y,X)="%" THEN GOSUB 2
Bs (13 =" 1N .E.-B---E
. . ; 8 ?63 IF B%(Y,X)="." THEN LET S5=S
"1l40 ET (14ay=" o — 1T +
l BEi1 _“! B gga IF B$(Y,X)="£" THEN LET S$=5
"15@ LET 5)=" = B F +
et L — B {Egs IF BH(Y.X)="£" THEN LET T=T
166G LET (165 e e e e o s o nna amcm
o e e 488 LET maiyli0a s
7@ LET Bgi17) =" N
A= * =" 4198 PRINT AT Y,X:A$ ‘
188 LET B55(18) ="Weclrevere cwve 415 IF S=T THEN GOTD S0Q0
4@ LET Bs$ (19)="N:N: I 1
s e o6 comm i 438, 5F GUSARIETE, 210428,
202 LET (2@3. =Y AT JPo, TAPE < +C)L (3"
E i CT BS(20) = Mo ar st D BE(GX,6Y+01 <> W THEN GOT
B L) =M T 3000
435 IF RND <A THEMN GDTD 450
R M= O 21 428 IF GY»>»X AND BE(GX,GY-Cl ¢»"™
230 PRINT n*r MN,1;B%t(N) G FlND B$ (GX,GY=C) <>»" =" THEN: GO
248 NEXT N 3@
25@ LET ¥Y=14 445 IF RND <A THEN GOTO 456
AT P P PO S W A St
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MUNCHER II

AS@ IF GX<Y AND B$ (GX+C,GY) <> B

“ THEN GOTO 3040

456 IF RND<R THEN GOTO 470
_46@_IF GX>Y RND B$(GX-C,GY) <>"M
THEN LET GX=GX-C

465 IF RND<AR THEN GOTO 474

470 IF GY1<X AND B$IGX1;6Y14E) <

>"l" AND B%(GX1,GY1+C)<>"=" THEN
GOTO 3060

474 IF RND<A THEN GOTO 478

475 IF GY1>X AND B$(GX1,6Y1-C) <

>"B" AND B$(GX1,GY1-C) <>"="" THEN
GOTO 23280

278 IF RND<A THEN B0TO 48

¢ia IF _GX1<Y AND B§(GX1+C, Sev1) «

THEN GOTO :

486 IF RND <A THEN GOTO 500

490 IF GX1>Y AND B$(GX1-C,BY1) ¢

»'J" THEN LET GX1=GX1-C

'S@® LET COUNT=COUNT+1

510 IF COUNT>=3@ THEN LET C=1
528 IF C=-1 THEN PRINT AT GX,0Y

's25 IF C=1 THEN PRINT AT GX,GY;

QP.EF =-1 THEN PRINT AT GX1,0G
53% IF C=1 THEN PRINT AT GX1.,0GY
1; "

54@ IF GX=Y AND GY=X THEN GOTO
002

55@ IF GXi1=Y AND GYl=X THEN GOT
0 Seao

S6@ LET D&=B%{(GX, GEY)

5780 LET E%=B% (GX1,GY1)

558 L..ET CHEBK 1

56@@ GOTO

;J&B'EB IF BS% (14-.. 11) ="£" THEN RETUR

1010 PRINT AT 14,11;"£"
1020 IF B$%$(14,11)="." THEN LET T

123@ LET B$(14 11) ="£"
1284@ RETURN

156 PRINT AT ? X -

1510 LET RAs="

1520 IF B% (Y. X+1)=“—" THEN LET C
HECK =0

153@ IF CHECK=9@ THEN LET. K X=2
1535 IF CHECHK=@& THEN GOTO 375
154@ IF Bs(Y, X+f!<>".“ THEN LET

1545 IF B$(Y,X+1) <>"l" THEN LET
E=@

155s@ GOTO 378 .

160@ PRINT AT Y. .X;™ ©

1618 LET As="«"

1620 IF BSly,X-1)="=" THEN LET C
HECHK =8

1632 IF CHECK= - LET X=20
1635 IF CHECK=Q THEH‘GUTU 375
1548 IF B%(Y,X-1) ¢>»"lI” THEN LET

R=- -

éﬁ%ﬁ IF BE% (Y',)(--i]-c}".“ THEN LET
=

1658 GOTO 370

17080 PRINT AT Y, X;'"™ -
1710 IF BS(Y-1,%) <>"H" AND B (Y-
: ~ THEN. LET E=- :

173
1888 PRINT AT Y, X;'" *

1810 IF BH(r+1,X) ¢>"l" AND Bs (Y-
1,X) ¢>»"=" THEN LET E=

1815 IF'BE(Y+1,X) <> " AND B%$ (Y-
1,X)<¢as"=""T LET R=0 .

1680 LET Ag="U"

18390 RETURN .

2e00 LET S=5+10

2050 LET COUNT=0

MUNCHER II

304@ LET GX=GX+C
385@ GOTO 470@

3868 LET GY1=GY1+C
TA7TA GOTO S0

Z@8@ LET GY1=QY1-C
39098 GOTO 500

310@ LET GX1l=GX1+C
3118 GOTO SO0e

4000 LET R=@

4231@ LET E=@

49020 GOTO 360

CLS
S@@S PRINT AT_10,31; "%
501 FOR HN=1 TO 27
5020 PRINT AT 18,N," e
5025 REM SHEET CLERRE
NEXT N

504@ FOR N=27 TO 1 STEFP -1
5050 PRINT AT 10.N; """ «
Sa6@ NEXT N

Sa7e LET T =T +180@

S@6@ GOTO

?QQH PRINT AT ﬁile.“HUNCHER I~

1
?aia BEINT AT g"a"" _______ LT
7@e2@ PRINT AT 11,3,"5ELECT SSILL
LEVEL (1-5)

7a3@ PRINT TAB 7;" (S IS5 THE EASI
ES3TY ™

704@ PRINT AT 14,0 -——c--—coao-
7@5@ PRINT TRB S;" ROBERT TUR
NER 1983"

7060 LET A=CODE INKEYS$-28"
78 IF A:*5 OR A<l THEN GOTO 706

g@

7288 LET A=A-10
703@ LET A=A+.1
7l 5
7ili@

cL
(=3 ]v 1] gEngﬂ X OR
{3 GX<>»Y T
5060 HEN GOTO
5010 LET S5=5+108

5020 LET T=T+1l0

5@3@ LET GY=12

5040 LET GX=12

3852 AT AL Yo

BAE@. IF GY1l<{>xX QR GX1<>»¥Y THEN GO

Q_S8a
S@78 LET S5=5+1@

@
S
@ GOTO 5@
@ IF :COUNT (=30 THEN. GOTO. 8000
ETLET hIgEEﬂLIUESHI

g
9216 PRINT AT ¥ ,X; CHRS - (CODE: A%+
Sals NEKT N
ggggs:r'yzuzs;=a THEN “6OTO 9500

9238 GOTO:-2168°

9500 IF "HS<¢5 THEN LET ‘HS5=S5-

851@. PRINT -AT ~190,8; "HIT. ANY KEY
TO RESTHE?“

95R60 “IF ' 'INKEV‘:““‘ THENT'GOTO 9520
9530 LET 5=ﬁ

9540 CLS -

9550 LET T=1Bﬁ

9568 L LIVES=3
QEIQLGDTQuﬁi;;_

8998 LET HE—"HUHEHER X"
9989 SRAVE L ]
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THE RIGHT CHORD

Having difficulty
getting your fingers
round those tricky
guitar chords? Bring
you ZX81 into play.

hen RUN, this program

draws a simulation of a

guitar neck and asks the
user to input a number
corresponding to the particular

chord you wish to see on the
sCreen.

GETTING IN TUNE...

The program asks the user to
input a number from one to ten
and then the chord
corresponding to the number
will be displayed with the
relevant finger positions. The
chord name is displayed in a
box beside the diagram and the
program then waits for a further
input.

You could add two more
chords to the published
program by changing line 82 to
read:

82 IF C<1 OR C>12 THEN
GOTO 80

and enter the co-ordinates for
the new chords in the
subroutines at lines 5500 and
6000. Then, you would have to
alter the menu in line 7065. The
chords included in the program
asitstandsare C, D, E, F, G,
A, Dm, Em, Am, and G7.

Now if only someone could
write a program to tune the
guitar. ..
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THE RIGHT CHORD THE RIGHT CHORD

—
L ]
[ —i
|
L Y ...

REM GUITAR CHORD FINDER
REM BY C.R.RERD.

LET X=1%5

LET Y¥Y=17

GOSUB 7aoa

INPUT C

IF C<1 OR C»1® THEN GOTO 8@
GOSUB 7a00

GOSUEB Cs Sae

PRINT AT A.B; "O“

PRINT AT C.D; "0O"

PRINT AT E,F; "oO"

GOTO 8o
C CHORD
A=4

B=1@&

c=7

D=6

=1l@

F=4
PRINT AT X,Y;
RETURN
REM D CHORD

muunn
N d s

[N

mmeamD
] s DN
I 99

PRINT RT:X.,Y;
RETURN LET F
REM E CHORD "
LET 8=7 e
LET B=4
LET C=7
LEEL D=6
LET 'E=4
-LET F=8
PRINT AT X,Y;"“E"
R N

ETUR 4 -
REM F CHORD uge
LET A=1@ .
LEE. B=6 PRINT AT @,@; "CUITAR CHORD

2033 _EET ©=7 W
2a40-—-LET - b= ;g;‘_EEE o - T e e e e o S T STl . +
2068 LET F=1@ 7028 FOR T=1 T
2076 PRINT AT 4 .,12;“0O" 7a3a PRINT ©
2088=PRINT=-RATFE X.Y; "F" 7049 ok i
CREM & CHORD £l
< e e oY O ‘
| “LET A=10 40y
B=g - — : .
g . 0 . = 8",,
L “Dfia = 9 = 18"
| al@ 7678 PRINT AT 19,1S; "INPUT CHORD
= L . UNUMB e

e e ER.
PRINEHFIT X,Y;"G 7@&31-.pn:m§'m‘ id,16; ye——- g
REM g CHORD ;ééé ETURN

=

HORD

&0

i o]
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Martin Clayton

ENEMY
SATELLITE

ritten for the
WUnexpanded ZX81, the
object of the game is to

shoot the satellites out of the sky
before they can relay
information on vour military
bases back to the enemy.

As the enemy satellites
traverse across the top of the
screen, it is your job to move
the ground to air missile
launcher until you can get a
good shot at the enemy device.
Movement of the missile
launcher is achieved by
pressing the '5 key to go left
and the '8 key to move right.
Key 'O is used to launch a
missile at the satellite.

Should a satellite reach the

>
: L
*
-

far left-hand side of the screen,
it is assumed that the device has
excaped destruction and has
thus relayed all of the secret
data on your military
establishments. This is achieved
in line 520 with the 'Q’, and an
error 2 message denotes the end
of the game.

To hit a satellite, you must
aim for the '0 character of the
device. if you do manage to
destroy the satellite, line 160
causes an explosion to be
displayed: this is followed by a
PAUSE statement causing the
screen to blink (just to add a
touch of realism). When the
game finishes, your scare is
displayed.

ENEMY SATELLITE
]

Don't let the enemy get
your secrets.

REM “"SATELLITE
10 LET A=VAL10"
20 LETS=A-A
30 LET B=VAL ““20"
40 GOSUB 500
B0 LET A=A+ (INKEYS =
“8")—(INKEYS$="56")
60 IF INKEY$="0"" THEN
GOTO 100
70 GOTO 40
100 FORN=10TO 2 STEP
-1
110 GOSUB 500
120 PRINT AT N,A+2;" '":
ATN+1,A+2: "
30 NEXT N
40 |F A=INT B THEN
GOTO 160
150 GOTO 40
160 PRINT AT 2,B:" > )X (<"
170 PAUSE 50
180 LET S=5+B
190 CLS
200 GOTO 30
BOO LET B=B-0.25
510 PRINT AT 2,INT B;"’
0= ":AT 11,A;
‘@
520 IF B< 0.2 THEN PRINT
AT 2,0;""GAME OVER
- "INT S;Q
530 RETURN

—_—
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Timothy Parnell

ON

ON TARGET

) Two great programs —
Target and Missile
. _ Launcher.

hen RUN, Target displays .
Wa target and a randomly

placed star near the
centre of the screen. You must
then, using the 'N' key to move
left and the ‘M’ key to move
right, position the target so that
the star is in the middle of it.
Pressing the "X’ key will then
fire at the star.

Confirmation of a hit on the
star is given by the star turning
to inverse video. The program
ends if you fail to hit a star.

You set the difficulty of the
game yourself at the beginning
of the game; if you input a
value below 15, the game is
very hard indeed! The difficulty
is calculated in the FOR. . . TO
loop in line 50.

The listing for Missile launcher.

3=0
1@ LET X=186
20 LET zZ=0
30 LET Y=0

INKEY

is5e IF

i18@ CLS
198 GOTO Sa

29
LANDED "™
298 S5TOP
300 PRINT AT 1@
E ALIEN IN

1?3 IF Z=31 THE: lI:E_E; ;=§+5 2
il@ IF Z=31 THE : =

INKEY$="N" THEN LET X=X- $="N")
INKEY S$="M" THEN LET X=X+

="Z" THEN LET B=19
INKEY $="2Z" THEN LET S=5+

B«=19 THEN LET B=B-1
16@ IF Y=2@ AND Z=X THEN GOTO 2

;170 IF X=Z AND B+1i=Y THEN GOTO
@ PRINT AT 1@,6; "ALIENS HAUE

P
*;58;" SHOTS

MISSILE LAUNCHER

In this program, you control a
ground-based missile launcher
with which you can Fire missiles
at oncoming alien attackers.

You can move your missile
launcher using the 'N' key to go
right and the ‘"M’ key to go left.
The 'Z' key is used to launch the
missile. You can cheat by
holding the 'Z’ key down all the
time as you move, but this will
show up at the end of the game
when the number of shots you
took is displayed.

The game can be altered so
that the missile rises at a faster
rate. This is done by changing
line 150 to read:

PRINT

INPUT D
CLS
1@ LET s=2

20 LET X=1i@
38 LET Y=1i@

o 498 LET U=INT (RND*28)
=20 5@ FOR T=1 TO D
" 6@ PRINT AT X.¥;" I “:AT X+4,Y
- oI MIAT X+2,Y+2;" - T AT X#2,Y

P L

i20

188 PRUSE
188 CLS

19@ GOTO =a

The listing for T;:rget.

@@ LET Y=Y+ (INKEY$="M") - ( INKEY

IF INKEYS$="X"

HEN GOTO 168

13@ PRINT AT 12,U; "#"
NEXT T

1S@ PRINT AT @,19; "YOU HIT “;S
sTOP

168 PRINT AT 12.v; “B#A"
17@ LET S=

e
130 IF B< = 19 THEN LET
B=B-2

If you make this change, you
should also alter line 70 to read:

70 IF B< =0 THEN LET
B=20

"INPUT DIFFICULTY"

AND Y+2=U+1 T

S+1
sa

¥YOU HIT TH

P 2

A sample screen dump

from the program, 'I.
Missile launcher.

A sample screen dump :
from the program, Target. L

¥Oou HIT =

56
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Sure! Maore than 10 tasks
simultaneously and, in some
cases, up to 300 times faster!
That's what replacing the basic

ROM with the new FORTH does
forthe ZX81—and more!

The brains behind the
breakthrough belong to David
Husband, and he's building
Skywave Software on the strength
of it. Already orders are flooding
inand it's easy to see why.

The ZX81-FORTH ROM gives
you a totally new system. In
addition to multi-tasking and split
screen window capability, you
can also edit a program while
three or four others are executing,
schedule tasks to run from 50
times a second to once a year, and
with a further modification switch
between FORTH and BASIC
whenever you like.

The ZX81-FORTH ROM gives
you a normal keyboard with a 64
character buffer and repeat, it
supports the 16k, 32k, 64k RAM
packs, it is fig-FORTH compatible
and it supports the ZX printer.

The price, too, is almost
unbelievable. As a "fit it yourself
Eprom"’, complete with manual,
it's just £25+ VAT,
Add £2 p&p UK (£5 Europe, £10
outside Europe) and send your
order to the address below.

SOFTWARE

David Husband
73 Curzon Road, Bournemouth,
BH1 4PW, ENGLAND.
Tel: (0202)302385.
International +44 202 302385.

[ts easy
to complain about
an advertisement.
Once you know how:

consumers complaints.

investigation is made.

quickly as possible.

One of the ways we keep a check on the
advertising that appears in the press, on
posters and in the cinema is by responding to

Any complaint sent to us is considered
carefully and, if there’s a case to answer, a full

If you think you've got good reason to
complain about an advertisement, send off
for a copy of our free leaflet. _

It will tell you all you need to know to
help us process your complaint as

The Advertising Standards Authority. J
If an advertisement is wrong, were here to put it right.

1 ASA Ltd, Dept 1 Brook House,
Torrington Place, London WC1E 7THN

This space is donated in the interests of high standards of advertising.
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50 es fopfthe -Ialr ectrighf, 16/ 5
Th are f sup igh gffality es one
tage!!

STOP PRESS:

There are now sixty games on this fantastic
compilation, yes 60 super high resolution arcade
games that you will have hours and hours of
enjoyment from, guaranteed!!!

60 of the best games around including: Pacman,
Invaders, Frogger, Fruit Machine, Defender,
Lunar Lander, Pontoon, plus much more!! All on
one tape for only £9.95.

50 games for the ZX81 — £6.99. An amazing
simulation of the sidewinder arcade fruit machine,
features include random holds and nudges, flip-
winding reels to a winning line. Visually stunning
graphics to ‘state of the art’ machine code, true
arcade sound effects.

Introductory price £5.50.

ONLY AVAILABLE BY MAIL ORDER FROM:
ANCO SOFTWARE (DEPT ASP)
25 Corsewall Street, Coatbridge,
Scotland ML5 1PX

ANCO SOFTWARE ... THE ULTIMATE EXPERIENCE

COMESIN Stz 4sk SPECRUY]
E PRCKAGING \:‘ \ /
THE PRICE AT LPST
AEVOLUT oM AN A DVENTUR
HERE! THAT: FUN
I Te PLAY

Buapen] U SUORINIEL [N
anawrny jO Fsuss Burews iy

FRESENTS

S

THEY SAY THE WORLD WILL
DIE v FIRE AND ICE

A massive 48K
graphi h

aph a
sanse of humau i EIC LT

E MMEDATE DELIVERY SERVICE
EC. SENO W5 SROEA MomOAY

WE RECIEVE MOonMEY TUESORY

You BECIEVE PROCAAM WEDNESOAY!
SEND YOUR OR DERS
Fou

\ FLECTRIC SoFTWARE

/3 cLARENDON AP

lowoon E.0 182
TEL-Ol-1%7 ouf g

100%

MACHINE

T
A,

Bun) pue SUBIVRIADHETY

psuodsdi #IRIpaWun
ApmyILY SRR [ROEIS

RETETH LT TSR

sEnianze YIoq SeIuaILAs

PEALER, ENAUIRRS
wELCOME

|-
F

* Special Bonus 30 minutes ot tape fod

ol 1o record youd OWn programmes




Norman Brooks

SMAUG’S

LAIR

ou are the Gunner
Y Captain on a mission

to destroy the dragon's
castle.

You have five cannon and
12 cannonballs at your disposal
...but...beware. .. the
sound of your guns will wake
the dragon. When he flies, time
stands still and although he has
poor eyesight, he will breathe
tire and try to destroy all of
your weapons. If he does . . .
run for your lifel!!

To dislodge the most bricks,
hit the castle as high as you can
by carefully choosing how much
gunpowder to use and what
angle to set the cannon at. If
6,000 bricks fall then the castle
is in ruins and Smaug must seek
a new wormhole. Good luck!!!

CANNON AND BALL

When you first RUN this
program you are asked if you
require instructions in the usual
way. If you reply ‘yes' (Y) you
are given a brief introduction to
the program to get the
adrenalin up.

Then, the 'Battle Status’
screen is shown and is returned
to throughout the game. You
are shown the current scores,
and the castle will be
demolished in proportion to the
number of bricks you have
knocked out. At the top of the
screen, you see how far the
computer has set the cannon
from the castle ready for your
first shot (this is random
between 500 and 2,300 metres).
You are then invited to enter
the size of the gunpowder
charge (25 to 35lbs) and what
angle of elevation you wish the
cannon to bet set to (0 to 89
degrees).

Should the cannonball reach
its target (the castle is 400

58

metres high) then the Y co-
ordinate of the cannonball plot
determines how many bricks are
knocked out. (See program
lines 1071 to 1079.) When in
flight, the dragon may obscure
the ball but it will always re-
appear in the same position
after the dragon has passed —
unless, of course, it burns the
cannonball to a cinder! You are
finally asked if you wish to
continue the game. Answering
'no’ (N), puts you in retreat and
the dragon wins.

At the end of the game
(either with 6,000 bricks out of
the castle or no cannon/
cannonballs left) there is an
appropriate 'picture show' to
watch which I leave you to
discover,

The odds slightly favour the
Gunner Captain once an
appreciation of charge and
angle has been gained. Bear in
mind that an angle of 45
degrees will send the ball the
maximum distance for any

Can you destroy the
dragon'’s lair?
et Ll S S S e S S e

choice of charge (set at which,
the castle is seldom damaged
incidentally) and an angle of
say 60 degrees will result in the
same final range as that of 30
degrees, ie each 15 degrees
either side of 45 degrees.
However, the castle presents a
smaller target when dropped on
from above rather than hit
broadside on, so for a more
difficult game try always
chosing angles over 45 degrees.
I have yet to win doing this!

The more gunpowder you
use, the faster the cannonball
leaves the cannon and hence
the further the cannonball will
fly. Similarly, the angle of
elevation affects the range. (I
have used Newton's formulae for
the motion of projectiles from
my old 'A’ level maths notes for
this part of the program and
have consulted books on
cannons for details of range and
charge to make the scientific
aspects of the program as
accurate as possible).

EEEENFEEENNEFTE 5 N.BROOKS .

CANNON IS 2200 MTR FROM CASTLE
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SMAUG'S LAIR

A graphical display of the

cannon being adjusted to the VARIABLES ON A
angle chosen is shown next. (I THEME
make no apology for the
slowness of this part of the Listed here are the main
program as | wanted to variables used throughout the
introduce the concept of game:
‘angles’ to my young family.
Adding lines 2205 FAST and BRIC The number of bricks knocked out of the castle
2910 SLOW will alleviate any (6,000 bricks knocked out will win the game for
il 1 Bare  Toanumber o ball (

e number of cannonballs remaining (zero
INTO BATTLE cannonballs left will result‘in you losing the
The main action comes on the game).
'Battlefield’ screen which follows GUNS The number of cannon you have remaining (zero
on from the previous screen cannon left will result in you losing the game).
automatically. The cannon is ROUT The 'I give up' code.
displayed at the computer- M The distance between the cannon and the castle
selected distance from the castle N The random number used to generate the
and the cannonball is fired. variable, M.
Every fifth plot of the G If G is equal to one, the dragon attacks the
cannonball, the dragon flies cannonball only.
from the castle. Unbeknown to X and Y The co-ordinates of the cannonball.
the player, it has chosen at A The input for the angle of the cannon in radians.
random whether to attack the B The angle converted into radians.
cannon or the cannonball. If the U The input for the amount (in Ibs) of gunpowder
dragon chooses the cannon used
there is a S0% chance of a hit. Other variables are used but
[ the cannonball is selected, {hiay ooy extst bo aid the
Ehdag the odds of a hit are cnly running of the program

" i SV PLOT (Xr,s50) +43-23*H, (¥ /5S0) +5
12 BENnrohAe &) C e 39@ IF X1>8 THEN UNPLOT (X1,5@)
S e L EQOORS " tAdZ=(28N) , (Y1 /50) +5
14 PRIMT 910 IF X/250=INT (X,25@) AND X«
1& PRINT 00O YOU WANT INSTRUCT +@ THEM GOSUER 30@e
e L 338 LET 31
% —HrY N GOTO 18 : =
ég EETIE:E§ﬁKEygTHE T 1900 IF X33=M AND X< (M+15@&! AND Y
22 IF Es$="%¥" THEMN GOSUB 9383008 <dB@ THEN GOTO 1@7a
S6 LET BRIC=@ 1028 NEXT X
E@ LET GUNS:=S 1958 _PRINT AT 12,5; " *CANNONBALL
7@ LET BALL=12 JUERSHOT #
7S LET ROUT =0 106@ GOTO 1120
E® CLS 1278 PRINT AT 16.25; " ##HIT2%";AT
9@ RAND 1S.35; " ¥ EFT AT 17,25 "V rtteE
- o E * ¥
Egg tE? H;éﬁlaéﬁggélg’ 1371 IF Y {=40® RAND Y>35@ THEN LE
21@ LET G=@ T BRIC=BRIC+1506
225 GOSUB &A@ 1a@v2 IF Y <(=3%5@ AND Y >30@ THEN LE
540 INPUT A T BRIC=BRIC+12083
=5s@ IF A89 THEN GOTO 8958 1374 IF Y (=300 AND Y:>208 THEMN LE
130 GOSUB ~aaa T BRIC=BRIC+7S@
14@ REM ##MAIN PROGRAM%¥ 12876 IF Y <(=200 RND Y »>128 THEN LE
15@ CLS ¥ BRIC=BRIC+S533

180 PRINT TAB 4;* 1978 IF ¥ <=10@ THEN LET BRIC=BRZI

%v M.BRDOKS. -+25a s

SP@ LET B-A*PI, 160 *@‘§N$R¥$T.ﬁTH§R§é L =ERUER
SOE LEINL HT 35.8¢7; tag 1986 60TO 1120

& 16,27; "M~

SE2 PRINT AT 12:27: 8% 1188 PRINT AT 12,6; " *CANNONBALL
g;g gg%g:; g¥ et 1120 LET BALL=BALL-1

B ER - HL 8. av ) 1125 PRINT AT 21.08; "DO _YOU UANT
5 D — 0" CONT INUE? (“ N " ZNO) ©

e . — 1127 IF INKEYS THEN GOTO 1127
72@ PRINT AT 19,20-N; O™ L1325 IF IMKEYS="M" THEN LET ROULT
718 GOSUB &6900a =1

720 LET X1i=@ {14
730 LET Y1=© Sae

o GOTO B8a
5@ FOR X-109 TO M+400 STEP ‘180 g

REM ##RADJUST CANNOMN®#%

oo
558 _LET Y=(X#TAN B) - (X*%2/ (U220 5850 PRINT “GUNNER SERGEANT ...LOD
3#C0OS _B#*C0OS B)) AD CHPARGE © OF “;U; " LBS AND SET
36@ IF Y<¢=8 AND X<M THEN GOTO 1 CANNOM TO ~‘A!" DEGREES"
100 207 s
565 IF Y<¢=B AND X>=M+15S0 THEN G Loaa SaIny —oo2
ATO 145 2100 PRINT "YES......SIR™

q
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SMAUG'S LAIR

2150 PRINT

2160 PRINT

AT
AT

AT
AT

AT
AT
AT

ig6.,6;"
17.6;

="
T Fe J1
17,13; 6-GUNS
138, E,"l S II.III

19,6; "
29,6;
21,2;

2165 PRINT
=178 PRINT

=2
2298 IF R>»45 THEN BUTO 2650
2278 FOR X=1 TO 20
2280 LET ¥Y=X#TAN (A.-1B0xPT)
=320 UNPLOT (X+35) ,11
233530 UNPLOT (X+3S5),10
Z350 PLOT (X+353, (Y+11)
chG PLOT (X+39), (Y+1@)
550 MEXT X
':BB GOTO 2910
2650 LET A=9Q-RA
700 FOR Y=1 TO 2@
2720 LET X=Y +THRNM IRsA1L80 P 1)
2740 UHPLOT (Y +35),11
ZV6@ UNPLOT (Y+35) ,1@
7o PLOT X+35,¥v¥+11
TE590 PLOT X+36,v¥+11
2558 MNEXT ¥
2908 LET A=90-R
2920 GOsus 2992

1l

=93@ PRINT AT 6,0, "CRNNON SET AT
=940 PRINT A;" DPEGREES...SIR"
=245 PRINT

=295@ GOsuBs. 2992

2965 PRINT
23780 PRINT
Z3975S PRINT
PQBB GOsus
‘598 RETURMN
"995 FOR R=1 TO 2%

CTEEFEEFLEEET
"% FIRE #"
CEKEEEEEEET
2992

#FEFLY DRAGON* ¥
122@ LET,_ O=INT
33@ IF 'G=1 THEN LET 0O=21
h5@ ;F OUO=0 THEN LET P=N+4+INT {
HD %4
6@ IF O=1 THEN LET P=25-INT ((
X /50) +453- (25N) ) #2) +INT (RND£5)
2878 IF P<@ THEN LET P=INT (RND=»
3 3
3@28@ IF P>24 THEN LET P=24-INT (
D ¥4 )
:19@ FOR R=1 TDO S
PRINT AT 15-R,26; ﬁf“
PRINT AT 15-R.26:" 2
PLOT (X/53) +d3- -2%MN, (Y /S8
NEXT R
FOR R=1 TO a4
PRINT 27T 19-R, 26; “m
PRINT AT 9-R. 25, e
PRINT AT 1@8- R.EE;" "
PRINT AT 9-R,25; 2
(XA 5Q) +43 - ﬂ*N,IY/59)+S
NEXT R
FOR Q=26 TO 26- P _STEP
PRINTY AT 7,0-1:
PRINT AT
PRIMNT
PRINT
PRINT
PRINT
PRINT
PRINT
PRIWNT
PRIMNT
PRINT
PRINT
PRINT
PRINT T
PLOT (X -,
NEXT o
FOR R=7 O
PRINT AT R,
PRINT AT R,
NEXT R
4500 IF G=0@ AND (0+1=21-H OR ©+1
=20 -rM) THEN GOSUB 6600
4528 IF D+1=INT (((X/50) +43 - (2 %M

+5

-1

“+
-

! l 0

-
-
i

T T ey
: B
-

I
v
GHHNMMQPPmmm@ﬂ

LT T T T

b +QEEBQGOEBEBED

++10 ALt F ]+
MGMUWUMMMUMWHN

2 %M,

CHUTO TS w42 b o O G 015 G 0 D UL 2 g ot o b 2 2
GOOESNIANOO-ORONEEGOO-OARUNR
WwiNololslsi sl ol alalalolololelofolalololol ool ol ol o]

okt L LR o R N IR G R R IBI AL AT AT RIS

(Y rSB) +5

BEa
EpL
neu
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4 a

P

P
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8
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THEM SOTO S700
FOR R=1 To 7
PRINT AT R,®-1; "

PLOT [k/a@]+43 9*N.[Y/5@]+5
NEXT R
RETURM
REM TRAGECTORY %%

¥FERNGLE UF
FOR R=2@ TO 2
PRINT AT 16-R%+3,28:R%1S

NEXT R

PRINT AT 6,26;45

FOR R=@ TO 2

FPRINT AT SL,16+(7-R+#3) ; 6@ +R %
NEXT R

PRINT AT 3,19; "ELEVATION"
LET Rg=""1ImN DEGREES"

FOR R=%1 TO 11

PRINT AT 53+R,31,R$%(R)
HEXT R

RETURN

REM :*FIRE=x%

LET A%=" BOOM“

LET B$=" *

FOR R=1 Ta S

PRINT AT 19,21-N+R;A$ (R}
HEXT R

FOR R=1 TO S

PRINT AT 19,21-H+R;EB%

NEXT R

RETURN

REHM #CANNON DESTROYED®

LET GUNS=GUNS-1

PRINT AT 21, B,“*SHHUG HAS D

STROYED THE CANNON £

LET G=2

RETURN

LET BALL=BALL-1

PRINT AT 12,0; "*5SHAUG HRAS B
THE CRNHDNBHLL*"
GOTO 1125

REM *WIN/LOSE ROUTINE§§
PRINT A 14,19, "

PRINT AT 15,19; “THE CASTLE
PRINT AT 16,19; “DESTROYED R
PRINT AT 17,20; “SMAUG MUST*
PRINT AT 18,20, "SEEK A NEU™
PRINT AT 19,21; "WORMHOLE.
FOR R=11 TO 2 STEP -1

PRINT AT R,24; " &m:

PRINT AT R,24; " L

MEXT R

FOR R=24 TD =2 STEP -1

PRINT AT 2,R;* B8«

PRINT AT 2.R;" o

FOR R=3 TO 31
IF R<=16 THEN PRINT AT 2,R;

IF R»16 THEN PRINT AT 2,R; "

PRINT AT 2.,R;°

NEXT R

STOP

PRINT AT 13,20, ERENCEas
IF GUNS=@ THEN GOTO Z741@

IF ROUT=1 THEN GOTO 7408

PRINT AT 14,18; "Y0OU ARE OUT
PRINT AT 15,19; "CANNONBALLS
GOTO 7440

PRIMNT AT 14,138 "YOU ARE BER
PRINT AT 1S,18; "AND IN RETR
GOTO 7448

PRINT AT 14,18; "ALL THE CaAkM
PRINT AT 1S,18; "ARE DESTROY
PRINT AT 17,15, "¥¥ ¥4 X ¥ ¥ 5% %
PRINT AT 18,18; "% FLEE FoR
PRINT AT 19,18; "% YOUR | Jug
PRINT AT 2@,18;“********;**

3
e —
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SMAUG'S LAIR
"ﬁ e
472 PRINT BT 11.24;:"™ ‘." '7Eg.5£fl‘?Tr’*
‘4T3 PRINT QI %é'?‘;;é“rs; 2 -z n-a B
F474 FOR R=2 e AB R
S5 g pﬁfﬁ; 2$ }g'g"" ans S_PRINT “fBRICKS our | [ |
gl ol LR i w S
2375 NEXT R ‘ SF B;&:CNT “ENO. CRMNON 1 ]
7478 PRINT AT 1_1,-'2-1,.“" ol -.
479 PRINT AT 12,21 L 3@75 PRINT "I CANNONBALLS I |
o B T S B Sy
caBE PREHT. AT 1248, 1 7-a0m &) =a [ T TR, R,
c484 PRINT AT 124+R .1 --2*31 e o 4 ﬁRINT -
Fads NEXT R 3885 PRINT AT 12,231; " o
187 DIM R%(7.9) 212@ PRINT AT 13,15;*°
. $195 pRINT o7 i3S
7488 LET R%(1) b = NT AT 15,7;
TAB9 LET R%(2) = 3115 PRINT AT 16, 7;
749@ LET R%(3) i 5120 PRINT RT 17,7:
7491 LET R%$(4) s 2125 PRINT AT: 16,7;
T493 LET R$(5) e 5130 PRINT AT 19,7,
7493 LET R$(6) - 5135 PRINT AT 20,2; -
r494 LET RYi7) % 7 E—————————— '
7495 FOR R=1 T 5138 IF BRIC<¢25@ THEN GOTO 6155
7496 PRINT AT 21-R,1;R$(8-R) 514@ LET E$§=
7497 NEXT R 5142 LET E=INT (BRIC-180@)
?5@0@ DIM D%(13 S14d LET F=INT ((BRIC-E*1000) 2@
7S1@ LET D$(1) = 33
7TS15 LET D%(2) = 5145 FOR R=0 TO E
7520 LET D$(3) = 5146 PRIMNT AT -S+R,23;E%
7525 LET Df£{d4) = 3147 NEXT R
7538 LET D% (S) = 31485 FOR R=0 TO F
7535 LET D%(6) = 3149 PRINT AT G6+E.,23+R;E% (1)
7S4@ LET D$(7) = 2150 MNEXT R
545 LET D%$(S) = 21S2 PRINT AT 12,23 'S
7S48 LET D%13) = 5155 PRINT AT &, 15:B6RIC
558 LET Ds(1i@) s 2160 PRINT AT 9,15 GUNS
"S60 LET D$(11) " 517@ PRINT AT 16,13, BALL
FSTOG LET D${12) " 2280 IF BRIC:=5000 THEN GOTO 71@&
'SB@ LET D$(13) o
?65@ FOR R=1 TO 13 Jaee IF GUNS=0 THEN GOTO 735@
756@ PRIMT AT 21-R,1;D%(14-R) 54@0 IF BALL=0 THEN GOTO 73S0
757@ MNEXT R 5500 IF ROUT=1 THEWN GOTO 735@
720 DIM A% (20,18) 490@ PRINT AT 2.,0; "CANNON IS ;M
S7AS LET RAS(1h="""h -~ | | ;" MTR FROM CRASTLE®
- ; 35918 PRINT AT 21,9; "HOW MUCH GUM
77908 LET As(2)=" "% HR R Jd “CUDERTI2S5 TO 35LBS)
: 22912 INPUT U
771@ LET As(x =" H N MR 8 315 IF U<25 OR U35 THEN GOTO &
i g SRy
7?7712 LET As4ar =" 0 == ] Bl i 32358 PRINT AT 21, u “"ENTER CRANNOMN
- AMNGLE (MAX &9 DEG
7715 LET As(S)=" HEENEEEENE 5250 RETURN
. SO0 REM **INETRLICTION5+§
7716 LET A% (6) =" R HEEEE S920 PRINT AT 2,0; “YOU ARE THE o
1 : JHNER CRPTAIN cm A
720 LET A%(7) =" B I - N . 'uﬂgﬁpnémg "MISSION TO DESTROY T
] - SOMNS®
7722 LET A%(8) =" “CRSTLE. "
- - 3 “YOU HAUE S CANNOM AN
7725 LET A9 =" HRENCEEEEEEEE - 1- CANNONT
' 38945 PRINT “"BRLLS AT YOUR DISPOS
7728 LET Azi1e =" HISEEENEEENE - .. .curt..."
395S® PRINT "BEUARE...THE SOUND O
773@ LET A$(11)=" IR - our GUNs ¢
’ =@55 PRINT “WILL UAKE THE DRAGON
= LR X
;331 LET B3 3t ZR8S_PRINT "WUHEN HE FLIES TIME S
b = 0 -8, | TAMDS STILL"™
7.;;32 LET A%(13) £ S97@_PRINT "AND ALTHOUGH OF POOR
7 A% (1a) =" st mtaian s EYES I o
e R — 5975 PRINT “HE UILL BREATH FIRE
77 (1S5) =" [ =5 w0 o
oo =5 B : 2880 PRINT "DESTROY ALL OF YOUR
774@ LET A$(16) =" o o o] ™ 3EQEg§2...IF HE DOES...RUM FOR YO
— m w 2@ PRINT “TO DISLODGE HMOST BRI
ZRIRLET RASILT) -1 i SNS,HIT THE"
7745 LET R$(18) =" = = IEEWNSErSl * 2035 PRINT “"CASTLE RS HIGH AS YO
n 4 CAN BY™ o =
77 = 3896 PRINT “CRREFULL SING H
| 48 LET A3%(19) Sha N By i
| 775@ LET A$(20) =" i 3098 PRINT “POWDER TO USE AND UH
5 - AT AMGLE Tar
—— 776860 FOR R=1 TO Z© a@gg9 PRINT “SET THE CANNON AT .IF
7770 PRINT AT 22-R,0;A%(21-R)} 5899 BRICKS™
7775 HNEXT R I13@ PRINT “FALL THEN THE CRASTLE
7930 STOP IS IN RUINS"
8PP REM i +#DISPLAY SCENE#+& 311@ PRINT "AND SMAUG MUST SEEK
— gel1@ PRINT TRE 4 ;' BEGENEESNCRTEE 7 MEW HOLE."
BY N.BROOKS." 297@ PRINT " #GO0OD LUCK#% (ANY KEY
B80S PRINT AT 5,0 ;' S TO START! ™
3._ [E-8] o 298 PAUSE 40008
55 PRINT "“§ BATTLE sTATUS § S99 RETURN
L e = e e S e T e
D] 3
Personal Software Summer ‘84 61




M ] Downie

NAVAL

MANOEUVRES

Can you stay afloat in
this ZX81 version of the
popular board game?

ritten for the
W 16K ZX81, this

version of
‘Battleships’ involves you taking
on the computer in a naval
conflict.

IN THE SWIM

As in the game we all know and
love, the idea of the game is to
sink your opponent'’s flest
betore it manages to sink

yours.

When vou first run the
program, the computer first
provides you with a few brief
instructions on how to play the

-~

game. When you are sure you
understand the workings of the
game, the computer sets up its
fleet on the right-hand playing
area. Once this has been done,
you position your own fleet.
You do this under
instruction from the computer
which invites you to give the co-
ordinates of each ship in your
fleet. You must position one
battleship (represented by four
squares), two cruisers (three
squares), three destroyers (two
squares) and four submarines
(one square each). You position
your fleet by first inputting the
row co-ordinate on your 10 by

10 playing grid on the left-hand
part of the screen.

You begin the game by
having three shots at the
computer's fleet. This is done in
a similar manner to how you
inputted your fleet, in that the
computer asks vou first for the
row co-ordinate followed by the
column co-ordinate. The
computer will then have three
shots at your fleet and so on. All
shots and hits are shown clearly
on the screen, and the winner is
the one who destroys the other's
fleet first. The player has the
same chance of winning as the
computer, so have fun!

e N A T =
b2
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BY « }" * THEM IF A%
Y IHEN LET HITP=HITP+1
537 IF AS(A,B) (>" " THEN IF A%(

i
NeVaOdaANF
0
r
m
D
I

: cLS A.B} ¢>"¥" THEN PRINT RT 21,25; [
- I
; Egg¥3 7500 538 FOR P=1 TO 20
539 MNEXT P
2 GOsSUBE 560 S4@ IF A% (A, B) =B THEHNH PRINT A
3 18 GOSUB 5508 T 2+A,19+8; "’
| 30 GOsSuUB 7ooa 545 IF As(A BJ—"E" THEN PRINT A
; 40 GOSUB 1080 T 2+A,19+8; "H";
45 LET HITP=0 S5@ IF A$(A.B}="D" THEN PRINT A
47 LET HITH=9 T 2+R,19+8; ;
59 LET" PLR=2 s5s IF As$(A,B)="s" THEN PRINT A
=21 ! ET F"‘Cr! (5] T E*H 19_',3‘ el [
S5 GOSUB 500 sSS6. IE RELR, Bi: # THEN PRINT A

S6 FOR U=18 To 21 T B IReEs Tk
il : sea LET A(H, By ==

s s i ST TR S665 IF HITP=20 '}"HEH GOTO 120

: B9 NEXT I 6081
i 60 PRINT AT U,®;™ 100a
| pas 1@@1
: 61 NEXT ’ 1aa2
| 78 FOR u =1 TO 1@ TS

1816 PRINT HE-17, 0; - ]
----- |- : "'l‘- Ly =
102@. PRINE AT 18,0; “BATTLESHIN &
ouaRe *:sS;

1655 PRINF AT 19,0; -EheSEgE-

75 NEXT

p=1% GDSUB 2288

oS FOR F=18 TO 2=
PEINY AT F. & "2

165 FOR I=1 TO 5 1Q=27 I‘HPUT A
107 HNEXT I 1} 1928 IF A=@ THEN LET H=10
118 PRIMNT AT F,E; ™ 1829 IF,A>1@ THEN GOTO 1@2?
T 1838 PRINF AT-1S, &; " HE™
115 HEXT F 1835 INPUT B
117 GOTO .55 1836 IF: B=a THEM LET EBE=10
128 GOSUEB g9eae 103F Iﬁmwwﬂmm 1835
168 PRINT AT 21,08; “"HIT G FOR AN jg4@ LE‘I‘-‘,B;W&, Bl ="B""
OTHER,S TO STOQP™; 1@4S PRINL. RTLZ+A,1+8; "B ;
178 LET Dg= INKEYS 1859 NE)n." 5
175 IF D§<3"G"” THEN IF D$c¢3“5" i@53 FOR M=1 TO 2
THEN GOTO 170 1054 ‘FOR N=> TO 3
186 .IF Es="6G" THEN GOTO 1 1855 PRINT AT 13,3, "CRUISER WUMB
| 499 STOP “;M; " SRUARE i N; a

_see pnxmr AT, 19;@;. EENEY

501 FOR U=1 TO 3
S5 LET PLR=PLR+X
513 PRINT AT 21,9;

INP
I “““%E“L%?-‘E %S“
IE R=a =

PRINT: AT.. 19, 0; =1

j o 1066 INPUT B
515 PRINF AT 21:.6; "SHOT NO. ";P igs7 I B=0 THEN LET B=10
LR; ~. .FEED ROU™; ie68 IF-B:10 THEN GOTO 10866
s28 INPUT A 187a LET B%(A.B) ="C" b
521 IF A=8 THEN LEY A= 1375_PHINT'HT'2+H 1+8; "=
522 IF RA>1@ THEN - Guru 515 1@77 NEXT N
S23 PRINT AT 21,0; 1988 NEXT M

2 1996 FOR M=1 TO 3
S25 PRINT AT 21,0; “SHBT NO. ";F 1895 FOR HN=1 TO =2

} LR; . .FEED COL"; 11e®@ PRINT AT 18, B,"DESTHDYER NO
S27 INPUT B. _ LS H:  SOUARE: TN
sS3@ IF Byl1@ THEN .GOTO S5S2%5 111i@” PRINT AT 15, 06; "CEEMA";
: S31 IF B=@ THEN LET B=1@ 1129 INPUT A

’ S32 IF AS(A;B)="X" THEN GOTO°S1 1121 IF A= THEN LET A=10
- 1 11ag=15»nala:THEu SOTO 1i2@
S35. PRINT AT 21,8:" 1125 PH;NT‘H?“ Q, @~ eI

; i 1135 INPUT
S35 IF AT(A.B) =3 "THEN"PRINTFH

= 2! # S T T S P T T
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31 IF B=G THEN LET B=18
32 IF B>18 THEN GOTO 1130
35 LET B%(A,B) ="D"

14@ PRINT AT 2+R,1+B;
115@ NEXT N

1168 NEXT M

117@ FOR..S=1_TO 4
11?5 PRINT AT 18,0; “SUBMARINE NU
MBER..";S;

1188 PRINT AT 19,@;"Eﬁmnu";

119@ INPUT R

11891 IF-A=@ THEN LET A=18

1195 PRINT AT 16 0 e

1197 INPUT B o : 1

1198 IF. B=@ THEN LET B=1@
1199 IF-B8»1@ THEN GOTO 1190
1200 LET B%(A,B) ="5"

12905 PRINT AT 2+A.,1+8. "9 ;
1218 NEXT S

122a FOR A=17 TO 21

1225 PRINT AT A,0; -

123@ NEXT R
1258 RETURN
2098 HEH..
2081 REM

§C i
-

EEIIQEG-J 3
2822 LFT HCHHHCN +1 -

2828 LFEFT ZX=0

204& LET A=INT (RND=*1@)+1
2052& LET B=INT (RND%12}321
2068 IF B%(A,B) <>" %"
A,B)="X" THEN GOTO 2049
286F PRINT AT 21.@; "

EBEEIPRIHT“HT 21;Bj“SHUT NO.™; HC

i A
a
3 OR BsiA.B) ="
OR B%(A, BJ:"C" OoR EiiH,B]=“D“
THEN GOSUB 3a@@é . . -

GgTD 2125

IF B%:!

‘-

2885 IF . ZX=1 THEN
2118 PRINT AT 18

FOR U=1 TO 28
EXT. U

PRINT AT 18 B,

LET B%(R,B) =“'>C“

PRINT AT 2+A,1+B; "X";
NEXT T

AT, 240, 1481 "
LET B8% (A, 8)="X"
LET AR=F

IF A=1® THEN LET
IF BS (AR+1,BX="5"" LET
B$(RH+1,BJ-“X” ;

3@31 IF AA+2>1@ THEN GOTUO 3039
30832 IF B$(AR+2,B)="3" THEN LEY
B% (AR+2 , Bk ="X"
3839 LET RAA=A
3948 IF A=1 THEN LET AA=2
3858 IF B%(AA—I,Br="3x" THEMN LET
S%(AR-1,B) ="X"

3055 IF AA-2<1 THEN GOTO 3868
3857 IF B%(AA-2,B) ="%" THEN LET
B% (AR-2,B) ="X"

3968 LET BB=B

3a7a IF B=1% THEN. LET B5=9

3282 IF B3(A,BB+1)}="3" THEN LET
B$(R,B+1) ="X"

$98S IF BB+2>18 THEN- S0TC 3898
3987 IF BS(A,BB+2)="32" THEN LET
B (A, BE+21="X"

309@ LET BB=B

3189 IF B=1 THEN LET BB
3118 IF BS$(A,BB-1)="%"
B$(R,BB-1) ="X"

3128 PRINT AT 15,0; “E

3138 LET ZX=1

A=9
THEM-

3168 NEXT U
3178 PRINT Hz*lﬁ;ﬂi"

3188 RETURN
5088 LET Me="
S818 LET Z4=M
SA2a LET MN$fix"
Bio34s6789
Sa3a LET Y5=N
- b

4 5678 3G IR

SH4S . LEFT K%= ks
SasSe@ LET O%s=*
LEFFHFFFTFFE
SA6Y LET P$=""
2EFFXEEETEER *3
5Sa70 LET a%="
SFEFFETEFFF

CEERELELELLI AL EE -

F# ¥ # #3232 2NN
laii***i-}ii*m
SV8@ LET R$s=" B w ¥ & & % F ¥ F 5 RN
EE EE T T EE E X 3

5098 LET S$=' IE!***;&****SH
SEIFFFFFFFFESH"

5100 LET T$="" = ¥ ¥ ¥ ¥ ¥ F 3 5 > NG

[SEEEELTE R R E X 1= )Y

5118 LET U%="M7¥#+3¥+3x 7RO

T2IFFFFFENET

5128 LET Us=" = ¥ & ¥ ¥ ¥ ¥ # ¥ = BENNEERS

Sll-i-l-iiii-l ok
13@ LET U%="F9 ¥+ &%+ ++SRNNNEGNG

Qi*t****fip

5142 LET X$= * ¥3-¥ ¥ ¥ ¢ > ORI

BEEFFFERFER

5158 RETURN

SE5ae REM NN T

REM BSET THE MACHINES PIECE

- RE M- T L T S e

DI
DIH
DIM
REM
REM
REH

NEXT-

NEXT Y

LET: A=INT (RND#10}+1
IF R4 THEN GOTO S53a
LEFE B=INE (RNEX12)}+1
IF B{4 THEN GOTO SS549@
- IF-A»7 THEN GOTO S70a
¥ IF B»7 THEN GOTO 5708
IF A»B THEN GOTO S600
FOR I=1 TO 4

LEF A%${R,B-1+I)="B"
NEXT I

GOTO 57308

FOR I=1 TO 4

LET. A% (A-1+I B)}="
NEXT I

- BOTO 5733

REM HSETTING.
REM i S
IF A>XB THEN GOTO S728
FaOrR I=1 TO

. LET nsln a+1 I¥="B"
NEXT

. GOTO 5?33
" FORS T=1 TO

B

BSHIP AT BOTTO

LET RIEH+1 I B) ="B"

3148 LET HITHM=HITH+1 738 IF B«3 THEN GOTO 5737

3145 IF HITHM=20 THEN GOTOD 123 e

315@ FOR U=1 10 58 gg;ﬁ IF A%(A,B) ¢«>“*" THEM GOTO 5
e et e = e e e

Personal Software Summer "84




NAVAL MANOEUVRES

5742
5743

IF A>8 THEN GOTO S808

IF B>B THEN GOTO SO0

5744 IF A>B THEN GOTO S780

5745 FOR I=1 TO 3

5747 IF AS(A,B-1+I) ¢>"*" THEN GO
TO =735

5748 NEXT I

5749 I=1 TO 3

5750 - A% (A,B-1+I}="Cr

EXT I
. 6O0TO _S908
.FOR _I=1 TO 3
‘NEXT I
FOR I=1 TO A
LET ﬂttﬂ—1+I B)="C"
NEXT
- @OTo sgaa
- IF _RA>B THEN_GOTO S850
FOR I=1 TO 3
S883 IF AS(A.B+1-I) <> %" THEN GO
TO S?73S
S58@4 NE I

FOR I=1 TO 3 2

LET A%(A,B+1-I)="C
NEXT- I .
GOTO_S96a
FOR I=1 TO 3
IF AS(A+1-I.,B)«
TO S73S
NEXT I
FOR I=1 TO
LET nsrﬂ+1

XY

> &" THEN GO

3
-I,B)

o3
(RND®1@) +1

IF A<2 THEN GOTO S3912

LET. BaINT- . [RNDE1OY +1"

IF ' B2 THEN- EUTU 5914

IF. . H.iﬂ,ﬂ} €3 2" THEN: GCI-TB L=

—IF-RAYS-THEN GOTO 597W
IF B>»9 THEN GOTO 5970
IF A>B THEH GOTO S595@
FOR I=1 TO

So26 IF A%IA.B- 131) ¢>"£" THEN.GO
5927 NEXT. T
5939 FOR I=1 TO"2

| & —= 3 FI‘.IFI B=<1+I¥="D"
NEXE I

GOTO Goed
FORZI=L:TO 2

IF"ASA—1+I,B¥ ¢>" " THEN"GO

TO 5912

5952 NEXT I

5953 FOR I=1 TO el
S95% LET'H!fﬁ JfI,B]-'D

NEXT

G610 Be®e

- IF AYB:-THEN- GOTO S599¢
FOR I=% TO 2

IF AS(A,B+1-I) ¢>" %" THEN GO
TO S912

NEXT I

FOR I=1 TO 2 i

LET ASC(A,B+1-I)="D

EXT
SUTO EBla
FOR I=1 TO 2
IF AS(A+1-I ,B) (> %"
TO S912

THEN GO

TO
"TA=C(INT (RND=:1@)) +1
B=(INT (RNE%1@)})+X1
THEN GOTO 6

LET®
IF AS(AR,BY {>"%"

LET H$(H B) ="5"

x21 TO 1@
FOR Y=1 TO 1@

LET H$ X, Y) =As (X, Y3
NEXT

1 |
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R

& EH
REM

INSTRUCT IONS?™

7S2S

il s POSITIONS ITS OunN gI
BBEB PRIHT i - ¥YOU ARE THEMN RASHKE
TO INPUT YOUR BATTLESHIPS.™

8322 PRINT

5825 PRINT "ONE BRTTLESHIP (4 S5
URRES) , TUO"

BB?gRERINT “"CRUISERS !3 SURRES)
6035 PRINT QEETRQ?ERS {2 SRUAaRE
S) RAND FOUR"

S240. PRINT “SUBMARINES: (1 SDURHE

3068
5101

- PRINT-
THE

REM ¥
PRINT

PRINT
PRINT

PRINT -

PRINT
PRINT
PRINT

LET Q%=INKEY%

IF Q%<

GOTO 754
IF RD%="Y"

CLS
RETURN
CLS

PRINT
PRINT

THINK RS *

si1a2
B1@a3
S104

PRINT
PRINT
PWIHT

[CH HIT™

8186

3

8118
siz2e
3138
3140
a0
9218
9a12
Sa1S
Q@29
9038
9240
‘a‘- 1]

Iasa

9a65a. PRINT AT 17.@;

PRINT AT 21,&; " (PLEASE UARIT
FOR G=1 TO 208

HEXT G
CLS
RETURN

FOR U=1 TO =20

FRST

FOR I=1 TO S

NEXT I
SLOouU

HEXT
IF HIFP EB THEN PRINI
: ¥

IF HITP=2@ THEN GOTO S30©

N O YOu.";

3070

PRINT AT 16.,8@; "HERE

ELEET™
FOR A=
FOR B=

PRINT AT 2+R,19+B;H%(RA,B);

NEXT B
NEXT R
RETURN

o LOWUEST NUMBER OF-

“THE HMACHINE DOES NOT

“YOou Do,
PIES TO GIVE™

"IT INFORMAT ION ABOUT
YOUR FLEET .

“IT GETS THIS AFTER E

AT
AT 15,3, "D0 YOU UWANT
AT 18.,10;"( ¥ O/ N 1"
THEN IF @%(>“N"

THEN GOSUB Boae

3 g
a

" THE O0BJEET- IS TO"
"MACHINES FLEET 'BEFOR
YOURS .~

THE MACHINE FIR.

-

" YOU THEN - FIRE 3°'S
“MACHIME HES 3, ANDIS

BUT IT HAS S

AT 17

Il e ek

“I HAVE BERTE
IS MY U

1 TO 10
1 TO 1@
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Chris Cox

t was a dark and stormy night
I(as Victorian writer, Edwal%

Bulwer Lytton, used to say)
when Chris Cox decided to
write this program!

The plot of the game is that
you have been transported to a
deserted mansion, full of hidden
treasure. All of the treasure was
kindly left by the last owner of
the house, but unfortunately he
also left a number of his 'pets’ to
guard his fortune. And yes,
you've guessed it, his 'pets’ (in
the shape of monsters!) are
nene too pleased by your
intrusion. And if that wasn't

HOUSE OF
HORROR

enough, you have to watch out
for the roaming reaper who has
a liking for people's heads —
it's not too interested in the rest
of your body though (need I say
morel!).

GO EXPLORING

Instructions appear

throughout the program telling
you in which direction you can
go. You move around the
randomly-generated selection of
halls and stairways constantly
exploring until you find the

SCROLL

Dare you enter the
haunted house?

B

treasure, keys to open some of
the doors and, of course, a grim
selection of monsters.

The more coins you find, the
less frequent large finds
become; however, as you come
across less coins, you'll find
more keys and have more
encounters which means you
can explore more of the house.

The game ends when you
have found over 2,500 coins,
run out of strength warding off
the monsters or you've had your
head removed by the roaming
reaper!

Happy hunting!

28 LET s=2aa 418 GoTO 252
a8 LET C=xt 428 PRINT. (1) MOUE 412) EXPLORE
4@ LET K-@ {3} STATUS"
S@& LET M=@a 43@ IMNPUT B
S5 PRINT AT 3,9; " "THE HOUSE"" 44@ IF B=1 THEN GOSUB Sg@
e 450 IF B=2 THEN GOSUB &4
@ FPRINT AT 8,4; " INSTRUCTIOHNS 468 IF B=3 THEN GOSUB 7i1@
FoLL oy 478 RETURN
8 PRAUSE 200 488 PRIMT. “ {1} OPEN (2} LEAUE"
g& cLs 498 INPUT T
2@ PRINT AT 2,1@; "THE HQUSE ., " S@88d IF Z=1 THEN GOSUB 37@
188 PRINT TAB 19; " - e __ B S1@ IF Z=2 THEN RETURMN
11@ FPRINT S2@ RETURN
129 PRINT S3@ PRIMNT "{1) UP (2) DAUN (3)
138 PRINT * YOoU HAVE BEEN TRA LEAUEY
NSPORTED ToO* 3 S4@ THPUT D
142 PRINTY A DESERTED MANSION.R S5S@ IF D=1 THEN GOSUEB 91i&
LL RROUND IT" SEG IF o= THEN GOSU8 93a
15@ PRIMT “TRESURE IS HIDDEN.IT 5™ IF D=3 THEN RETURN
RS LEFT™ 58@  RETURM
159 PRINT “BY THE LAST QUNER.™ 589@ SCROLL
17@ PRINT B@@ SCROLL
i98 PRINT "RS WELL o= HIS TREAS 6i& PRINT “{IINORTHI(2)SOUTHI(3) E
URE. HE LEFT* RST {4} UWEST"
ig@ PRINT “HIS PET MOMNSTERS TO 62a IMNPUT X
GURRD IT." ARt T TCHES 63& RETURM
=283 PRINT “"BEUW THE CLUYTCHE 5 SCROLL
oF THE rORH - ség SCROLL
2ia ﬂRINT!‘EHG REAPER ™ o s s s nss s s 66@ LET A=INT {(RND#3) +1
R Ry R . . . 67@ IF R:2 THEW GOSUB 1520
228 PRINT AT 21,8 "PRESS ANY KE 68® IF A=1 THEN GOSUB 170
¥ TO START. ™ 65699 IF A=2 THEN GOSUB 1450
23¢ PRAUSE aaad TR RETURMN
248 CLS TIA LS :
258 LET Afs=" A HALL." 72@ PRIMT AT 3,10; "STATUS"
26@ LET Bs=" 8 DOOR." T332 PRIMNT
278 LET C=" B STAIRWUAY .- 740 PRINT
28@ LET A=INT (RHD%3) +1 752 PRINMT TARB 4, “"STRENGTH
292 IF A=1 THEN LET XE=Cg =
3@ IF A=2 THEN LET XE=R% 756@ PRINT
318 IF A=3 THEN LET Xs=B% TV@ PRINTY THEBE 4; "COINS
328 IF A>3 THEN LET X$=A% ‘s C
I3 PRINT AT 21,8;"YOu ARE FACT TAA PRIMNT
NG* ;"X TR PRIMT TRB 4; "KEYS
348¥ SCROLL ;K
35¥ SCROLL : S2d PRINT
368 IF Xs3=0% THEN GOSUB 42@ 21ia@ PRINT TAB 4; "MONSTERS DEAD
37& IF X4=B% THEN GOSUB 4806 M
38R IF XA%=C% THEM GOSUB 538 828 PRINT RT 15.6; “SCORE “; ((S=x
398 SCROLL 2) +C+ (KES + (M+111)
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s3@ PRINT AT 21,08; "PRESS ANY KE
Y TO CONTINUE . camex"

24@ PRAUSE 3800

asa CLS

aR@ RETURN

a7a LET #=IMT (RND324} +1

2@ IF %<3 THEN GOSUB 1550

aawd IF x»®d THEN GOSUB 1636

QR RETURM

1@ LET X=INT I(RND322) +1

S2@ SCROLL

a3@ SCROLL . B

g94@ IF X<¢3 THEN PRIHT “0.K. YOU

RE_UP A FLOO oRr*
2~ THEN PRINT

asa IF .'.-: "ND AY U
P THERE .’

asg IF RND» .7 THEN GOSUB 159
a7a RETURN

aaa LET R=INT (RND32)+1

aoa SCROLL

T PRINT “O.R. YoOu

"NO uAaY D
OuUN THERE.“
ia3a IF RHD>.7 THEN GOSUB 105@
1@5@ SCROLL
1269 SCROLL
1878 LET RA=INT

{RHD £9) +1

i08a@ IF R<3 THEN LET HM$=" A TROL
gsgq IF A=3 THEN LET M$="A GRRGO
11@a IF A=4 THEN LET H$=" A UAMP
1118 IF A=S THEN LET M$=" A UERE
WOLF . i :

1120 IF A=6 THEN LET H$=" A HYDR
g}ga IF RA=7 THEN LET M%=" A SHIL
1i45 IF A=8 THEN LET H$=" A MEDU
Egéa IF A>8 THEN LET Ms$=" THE RE

TYOUUE MET;M$

“ {1y RATTACK (2) ﬁ?THE

@

1538 SCROLL
| "

1258 PRIHTLTHE DOES NOT LIKE CcOUW

ARDS.™ .

CET RA=INT

1272 SCROLL

1288 SCROLL

129a PRINT

R OF ";RA

1308 sSCROLL

131@ SCROLL

iag?upnrmT “ INPUT

133@ INPUT F

134@ LET PF=F%S

135& LET S=5-1PF-2)

1355 IF S<1 THEN GOTO 2110

1369@ IF PF>A THEN GOTO 1390

1365 IF A+l THEN GOTO 1390

137@ LET "=9-PF

1383 G0TO i1i27e

SCROLL

141@ PRINT “vOU WON.STRENGTH IS

MOW ;5

1415 LET H=H+1

142G RETURMN

143@ SCROLL

144 SCRDLL

1450 LET INT (RNDx5020) +5@

1460 PRINT TYYOUUE' FOUND ;R “COI

NS .

147G LET C=C+A

1475 LET S5=5-1@

148a IF CHr=258@ THEN GOTO 1568
142@ RETURN

isea SCROLL

(RHC +99) +1

“HE HAS A PUNCH FRCTO

PUNCH FRCTOR (

T
|
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icia
isze

SCROLL N
PRINT “YOUUE FDOUND AR KEY."

LET K=K+1
LET S=5+20

1S53a
1836
154@
155&
156a OLL .
353? PRINT “"DOOR LOCKED.GOT AR KE
is8@ IF:K<+l THEN- RETURN

1598 SCROLE

1688 STROLLEL.

1618 PRINT.  “YES.

162@ LET K=K-1

1638 SCROLL

1648 SCROLL

ESEB PRINT "THE DOOR HAS GPEHNED.
~66e

LET A=INT (RND=x4) +1
i67@ IF .A=2 THEN GOSUB 1430
168@ IF A=3 THEN GOSUB 15Q@
égga IF RA<2 OR A>3 THEN GOSUB 1@
17@@  RETURN
171& CLS :
1720 PRINT AT 3,13;“THE END . ™
1738 PRINT. THB 19, " ——=—m————— ok
1748 PRINT AT &6, ﬂ'" You HET YO
UR END IMN THE HANDS
1758 PRINT. "OF THE REAPER.HE CUT
"YOuUuR HERD™
176 PRINT “OFF."

77 PRINT
178a PRINT -
ou SCORED™
179@ PRINT ((5322) +C+ (K#5) +(M¥11)
Y; " POQINTS. ™
179 PRINT
l1aaa PRIHT "
DINS

PRINT

PRINT TRAB 1@;"
cOTO 283a
STOP
STOP
CLS
PRINT AT 2,19; “THE HOUSE.’
PRINT TRB 18; "™
PRINT
PRINT
19108 PRINT "
ﬂDUEE HHD"
122 PRIMT
193@ PRINT
194@ PRINT
1958 PRINT -~
ND ";C
1968 PRINT
197@ PRINT
E,AND HRAUE"
1983 ‘PRINT
199@ PRINT K;°
O KILLED™
ooead PRI -
S@1e
2a2a
2a3a PRI
20848 IF" H{liSiEJ+G+(Ki5)+EH*11Y?
THEN LET H=((532) +C+ (Kx5) + (H#11

3}
2058 PRINT ;EB 6; "HIGHEST SCORE™
B

2855 -PRINT 13; H -
286& PRINT AT Ei,Bi“ﬂNﬂTHER GO «
Yi/NY

INPUT RS
2agd IF . AS="N"
2983 CLS
GOTO 2a&
cLS
PRINT AT =2, 1B;“THE HOUSE . ™
PRINT TREB ie
PRINT

BEFORE YOU DIED Y%

You FOUND ";C;" C

WELL DONE."

YOUUVE BERTEN THE

“ITS HORRORS."
&
WELL DONE.YOU

“COINS DURING THE GAM
_KEYS LEFT.YOU

MONSTERS. "

THEN STOP

§IEE FE%ET‘“Yﬂqu-HUN ouUT OF STR

NGTH. ™
21?3 PRINT

a2i8a qn:ur “THE HOUSE HAS WON AG
AIN."

212@& GOTO 2038
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A ZX81 version of the
popular arcade game.

his is & game for the
T ZX81 with at least 3%2K
of RAM and has been

written so that, apart from the
enjoyment I hope you'll get
from the game, you will also
learn more about the
capabilities of the computer.

The idea of the game is to
drop your arrow, a. 'V’, into the
mouth of a bottle. If you miss
the mouth of the bottle or land
in one of the other bottles, you
score the amount of points
indicated at the bottom of the
bottle (printed in inverse print).
You have ten attempts to score
as many points as possible, and
you lose one of your goes for
each 'V’ dropped. To drop a
V', press any key apart from
Break or Shift.

GOTTA LOTTA
BOTTLE

When the program is RUN, the
bottles appear and your ' >’
moves rapidly across the
screen. Pressing a key will
make your arrow fall from its
path, hopefully into the mouth
of a bottle. When your ten
attempts have been exhausted,
your score and the highest
score so far will be displayed.
- The program uses the

: — memory mapped display of the
PROGRAM VARIABLES ZX8] with at least 3'2K. [ have
deliberately not included

instructions in my program so

5 ;c};g;l;llses the main variables used in the s b K
! 10 — Finds the beginning of the display file. E]ut less than 16K can also enjoy
20 — The starting position of your arrow character. 2 Fﬁme' o variablesit
210-230 — The routine to find out if your arrow has hit =ya e V‘?ri_? Ba e
| anything. ;epresent iar_eas of the program,
280 — The routine to print on the screen how much e
you scored.
710 — Prints your points on the screen. AR R VG

This line makes the program go

——— I Te—r
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DROP OUT
to the subroutine to print the [f the user wishes to have a game will start. When the
bottles. delay before the game starts, he  program has been typed in,

Here follows a brief explanation  or she should add the line: RUN 9000 will SAVE the
of some of the more important 7 PAUSE 4E4 program to tape and will then
lines of the program. Then, by pressing a key, the HUN the main program.

5 GDSUE 22ad REM #zDISPLAY %
& BEM #xR.RA.HM. USED: . ¥ 3 789 LET F%="
1@ LET COFILE=PEEK 183"
FK 16397+1 PRINT AT 1, ({(32-LEN B%) -2}
20 LET HM= DFILE+19$
HI=0 FoOrR I=1 TO 1080
aTT =1 NEXT I
5=0 PRINT AT 1,3;P%
RETURMN
:;ggu: Dn_ﬂrua EEHrliiDRHusfi
& o 31 5 L) IMNT AT &2 BE=rnie LS50
POKE HM+X,18 iﬁﬂﬁ!’.ﬂ:ﬁ GBTE T e
IF THEEYS<»"" THEN GOTDC RO

pgKE HM+X ,@

NEXT X

GOTD 82 lﬂ ;
B AR, 187 R s

+

FOR YHJ_ TDO 186 H=15 TO 22
IF PEEK (HH+X+(Y*33]J-126 T I AT H,B;U%

HEN GOTO 278

S3@ IF PEEK (HHM+X+ (Y#33)) <@ TH

EHM GOTOC SCORE

240 POKE HM+X+ (Y #33) ,59 RN

25 FOKE H‘1+>C+t\r’},_,3) ] 2 INITIALISE®=*

ZE@ NEXT DRALG =606

289 REM **NG ECORE** DISPLAY =900

o2& LET Bs="ND SCORE.T END =588

28@ GOSUB DISPLAY ! DPROP =200

298 LET ATT=ATTI-1 SCORE =400
IF ATT=0 THEN GOTO END RETURN
GOTO E@8 SAVE *“DROP-0OUT"
REM #zSCORE=*=x RUN S
LET SC=PEEK (HM+X+ (¥ z331}}
LET SC=5C-156

GOSUB 430+ (1@x5C) A e e aa a m m n
DROP -OUT

at

"""

SCORE POINT."™

, : You sco .
LET B$="YOUu SCORE POINTS. ol SCORED

s _
RETURK ‘ful-égagésﬁ. e I -
LET B$="YOuU SCORE FOINTS.

RETURN i WouUuLD woOu LIKE TO
LET B$="YDOU SCORE 4 PQINTS. TRY AGCAIN AND

RETURMN
LET B$="YOU SCORE S POINTS. INPROVE YOUR

RETURN SERRER
LET B$="YOU SCORE EEEINEENEN SEE YOU RAGAIN; I HOPE.

W e

RE" **ENDiﬁuHHHUUVEﬁﬂﬁﬂﬁ o e e e e e

$t1)+

+B$ (1)
CLS

PRINT AT @.08;B%;AT 21,@&;8%
FOR HN=1 o 2@

PRINT AT N,@;C%

HEXT ki

IF HI<S THEN LET HI

PRINT AT 2,1@; "DROP GUT“‘HT
3,18 --”

380 BRINT AT S,8; "YOU SCORED-. -«
@@ PRINT AT _7,8; YOUR HIGH....
"I H "scnns'

61@ PRINT AT_1@.7 ; "WOULD You

E SAT 12.8; "TRY AGAIN AND"

14,9~ IMPROUVE YOUR™;RAT 16,1
corRE?"

CO8FIF INKEY$="N"_THEN GOTOC &5@
IF INKEY$=-" THEN GOTO B20
GOTO 49
PRINT AT 18,6; "SEE YOU AGAT
HOPE . °
sSTOP
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Nick Brown

- MIATHS
- MAZE

A great game with an
educational twist.
S T R VoA o S,

t the start of the game you
A must select a level of

difficulty, from cne to
five, five being the hardest and
almost impossible. The chiject of
the game is to move around the
maze, you being the inverse
quotes, using the arrow keys, 'S
to '8, until you find one of the
signs: '+','="', '+ or '/'. When
you find one of these signs, you
simply 'eat’ it. The computer

will then clear the screen, and
set you five questions, their
hardness depending on the
level of difficulty selected at the
start of the game. After these
five questions, you are given a
‘percentage rating’, depending
on how many sums you
answered correctly. After this,
press any key and the faithful
ZX81 will put you back in the
maze to carry on the game.

ON LEAVE

You may leave the maze at any
time, but cbviously the idea is
to get as many points as
possible. You get one point for
each correctly answered
addition or subtraction
guestion, and two points for
each multiplication or divide
guestion.

70
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At the end of each game
(when you have reached the
exit) you are told your score
| and given three options: to play
| again at the same level, to stop,
- or to play again at a dlfferent

level.

Your movement around the
maze is quite fast for a BASIC

Lines 100-300

Lines 1000-1080
Lines 3000-3060
Lines 3070-3168
Lines 3170-3269
Lines 3270-3369
Lines 3370-38C0

PROGRAM DESCRIPTION

MATHS MAZE

Main routine.

Print the maze.

Sets the sums, deciding which sums.
Set the addition sums.

Set the subtraction sums.

Set the multiplication sums.

Set the division sums.

program; this is due o the Lines 5000-5180 End of game routine.
shortness ofﬁhe loop (lines ,100 5| Lines 6500-6600 Set the values for the sums.
to 300) and ecausg the main Lines 6800-6840 Clear the screen, leaving the top line.
- work is done by subroutines. Lines 8000-8500 Variables routine. _
Type in the program as Lines 8600-8900 Introduction, also set level of
published, then belore difficulty.
RUNning the game, type the Lines 9000-9020 Load. The program will automatically
following: run on subsequent loadings if t HQQDOD
- _ program is SAVEd using GOTO :
| POKE 16510,0
|
— . 3I@8@ FOR X=1 TQO S
1 PRINT AT o, @ “MIKNGEMICFIE Sgop cOSUR &6Sea
31e@ PRINT AT 2,1@;" i
12 GOSUB Bodw 311@ PRINT AT E.0; "N -
22 CcDSuBE BauvL CHR$ (X+1S58) ;"
3@ CGOSUR 1aae , 31206 PRINT AT ?+x,3;m1;"+ o2; "=
i1oe REHM HEEENIGIERIIES 85
1i@ PRINT g¥ g,g;” 3132 INPUT B$
1 B 2138 IF Bs="" THEN GOQTO 313a@
13@ LET AS$=INKEYS$ 314@ IF UAL B$=03 THEN PRINT ES$;
129 LET na:g N T T R
16@ LET Bl= a145 IF UAL Bs=0a THEM GOT .
i ) NS - 3 L i E” AND Ri20) -1 3158 PRINT @3' 8 Hiav
E="7 i . 3157 IF UAL B3=03 THEN LET =
18@ LET B=B+(R$="8" AND B«27) -1 QOR+l > SRR
Ag="S" AND B>3) , 316@ MEXT X
19@ LET FEEK=FEEX (F+33xR+B) 3182 LET SCORE=SCORE+COR
283 IF PEEK=123 THEN GOTO 120 163 PRINT ,,,,.,.,"YOU GOT ", COR;
210 IF PEEK=189_THEN GOTLD S@@@2 " RIGHT."," THAT Is ";CoRszide.s’
=22 IF_PEEK<(>8 THEN GOSUE 3@@® * PERCENT."
1 =A1 3164 PRINT ,,,,"PRESS ""N/L"" TO
CONT INUE . . .
3165 IF IMKEYS&="" THEN GCOTO 316S
5166 GOSUB 5800
PRINT AT 1 3167 GOSUB l@@a
PRINT TRAB J168
2170
3175 LET COR=0
2130 FOR X=1 TO S
3199 GO5SUB 6500
| 320@ PRINT AT 2,8; " ISt
;210 PRINT AT 6.0 - TLE ST I Do N
SHRS (X+156) ; “EERT
3252 PRINT AT 7+X,3;81;"-";82; "=
5230 INPUT cs
2535 IF Cs="" THEN GOTO 3230
= 24%‘JHL C$=032 THEN FRINT CS%;
TN = T ST L
5245 IF UAL C$=03 THEN GOTO 3257
3255 PRINT @3; "~
SS5> TF wAL C$=@3 THEN LET COR=C
PRINT TRB 3; " aOR+1
' 326@ NEXT X
| 3262 LET SCORE=5CORE+COR
5 3263 PRINT ,.,..,.."YOU GOT *;CODOR;
l “TRIGHT."," THAT 18 “;COR#1D@rS5;
“ PERCENT."
3264 PRIMT ,..,.,"PRESS "“NsL"" TO
E.¢5"E" CONTINUE..."
AT &8,18; 3I265 IF INKEY$="" THEN GOTO 3265
ﬁs"l";HT 3266 GOSUB 6808

3267

GOSUB 1@en

SRS e o ¥
321@d BUEStDIFF *5@ 3272 LET CDR=E’!
302a 3273 FOR X=1 TO &S
@3 PRINT AT X.,@; " 3275 LET @1=INT (RHND=
b 3277 LET Q@2=INT (RND=x
204@ NEXT X ]
3@§B FRINT AT 4.,a,; "LEVEL “;DIFF 5280 LET G3=R01:22
396@ GOTO (PEEK-149) F1AQAF+3IVTA 3298 PRINT AT 2.,68;°
3078 REM ¥ K[OG ITION = i
2875 LET COR=0D 2295 PRINT AT §6,@,; "
A_ e S
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MATHS MAZE | MATHS MAZE
e e

CHR$ 1(X+1S5S6) . "IEN"
3300 PRINT AT T+X,3,Q1; "7, Q2; "=

3510 INPUT %
=318 IF D%="" THEN GOTO 3318& =3
332@ IF UAL D$=03 THEN PRINT Ds; 3830 LET =PEEK 15395+256*PEEK 1

5397+1

3325 IF URAL DS-B* T. N CGTB IS 28@4@ LET COR=Q
3332 PRINT B83; 85@5@ LET SCORE=@
33sa IF UAL Ds_ﬂa THEN LET COR=C &s5ea RETURN
OR+1 8608
3355 NEXT X 5640 PRINT AT _4.,6;" You a ""@"
33S7 LET SCORE=SCORE+COR32 3 ARE IN A MAZE AND YOUR TASK ;
3353 PRINT ,,,:4."Y0OU GOT *,COR; 3 TQ GET TO THE EXIT (H) .

RIGHT."," THAT I§ ",;,COR=zl2@,S,; S65@ PRINT " ON YOUR URY veu HMus
" PERCENT."® . T PICK UpP THE SIGNS (M. H.8.E»
3362 _PRINT ,,.,."PRE3S ""N/L"" TO AND ANSUER THE CORRESPONDIHEG (R
CONTINUE..." ESTIONS. "
3363 IF INKEY$="" THEN GOTO 3363 I6S5S5 PRINT ,.¢ TO HMOUE USE
3365 GOQSUEB &8ee T Sls L L
3368 GOSUB 1222 &'

286568 PRINT "PLEADLE ENTER LEWV

337 EL OF DIFFICULTY“
=372 3678 PRIN s s FROM 1 TO S 1(1-
2374 FOR X=1 TO S , EASY /S~ HHRQ)
A3TS LET @l1=INT [(RND¥%IDIFFa3S5)+1Q B68@ LET AS$=IMNKEY%$
) 5690@ IF AS$="" THEN GOTD G680
3377 LET @2=INT (RND*(DIFF#5)+1@ £69S5 IF As="1" OR A%="2" OR As="

i 3" _OR As$="4" OR A¥="5" THEN GOTO
@ LET @3=01% @2 g 8700

=3

398 P T 2.1@8: " v 3697 GOTD 363@

3as pg}rﬂrrr g‘l‘ & ;"‘m'; a8vaa FOR X=1 TO ia
CHR S l)t+156)+ S718 PRINT AT X.&;

3¢ 3 - I-‘. '.1l=

7488 PRINTAF Tix.108: /7 02i%s  orog nexr x| s
3419 INPUT Es% T

3415 IF E$="" THEN GOTO 341& o9Rd RETURN

34 . ;3892 REH EEEEMETUIR-REEET
Je2g L VAL E$=01 THEN PRINT Es; 32922 SAUE " RnZE"

3425 IF VAL E$=01 _THEN GOTO 3435 020

3430 PRINT @1,

£;3§ IF URL Es—a1 THEN LET COR=C
+

344@ NEXT X
3459 LET SCORE=5SCORE+COR=x2

Z46@ PRINT ,,.,,.."YOU GOT ";COR;
" RIGHT.™.," THAT I3 “;CORz108-S;
" PERCENT."

3452 PRINT s 204 "PRESS ""NsL"" TO

CONT INUE. . .

2463 IF INKEYS$="" THEN GOTO 24635
3478 GOSUB 6388

348@ GOSUB 10BD

3588 RETURN

58988 REM

Sele GOosSuB 6808

S@2a PRINT AT 8,0, IR

2038 PRINT YOU SCORED ", SCOR
E; " POINTS DN LEUEL " oIFF

‘5@55 PR INT + 2 "PRESS - ™ weEtt T
_D Ln\r- e an e wn TO STOF' u o T n.-. e

TO CHF]NGE LEUE

shie IF TEVETI ruew ooro seve
3 IN ="5" :

SP9® IF INKEY$="P" THEN GOTO S1i A sample screen illustration.

o

S@9s IR INKEYS$="R" THEN GOTO S16 Y Y ST T P S LT,
S18@ GE0TO Se7e - DD T T T O

Slle coSUBE cSea

2120 LET SCORE=0 LEVEL 12

S13@ LET RA=1a
Si4@ LET B=3

515@ GaTO 38 '

Si6@ OS5 aa 28+71=949

S16S PRINT AT 6.8 63+08-161

S17@ GOSUB 3Scea 24 +92=126

518 GOTOD 2 25 +73=99

65ea REM IESESTEISENEN 51+59=150

551@ LET GA1=INT (RNDxQUES) +2@

5528 LET @2=INT {(RNDzRQUES) +5a

%ﬁﬁﬂ IF PEEK =149 THEN LET 83=01-+

e e ] T RTGST .

Eg%g Ig PEERK =152 AND @31i¢32 THEN ;:3“:.1%0]'-—\ ) t'JDJ-F__T-‘“"'.E!w.’l'!‘ &

W

&655@ IF pEEH 15@& THEM LET a23=1-

o2 B = L TO & 1IE. . «

gﬁgg EEEURN PRESS N L T ONTIN
a8 & CLESR SCSEERN s | i

6812 FOR X=1 TO 21 ; An example addition test.

582@ PRINT AT X.0;°

e L P P, T e s =S
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|

NAUGHT BUT A GAME
|

S P Stratford
The classic game of

naughts and crosses for

your ZX81.

playing a pretty mean

game of Naughts and
Crosses against a willing
opponent. The program
requires about 7K of RAM to
operate.

In this game you are the
‘naughts’ and the computer is
the 'crosses’. The program is
divided into several parts:

DRAWC

T his program has the ZX81

— Draws the
computer’s piece.

DRAWP — Draws the player's
piece.
WIN — Checks to see if

someone has won or

Personal Software Summer ‘84

if it is a draw.

COMP — The computer’s
move.,

PLAYER — The player's
move.

CLEAR  — Clears the player's
prompts.

GRID — Prints the playing
grid.

Each part of the program is
called by the GOSUB
command, for example GOSUB
COMP is the subroutine for the

computer’s moves.
THREE IN A ROW

The following is a brief guide to

some of the more important
lines in the program:

5005-5020 Find if one of the
players has a row of
three counters.

5200 The player gets two
points for each win.
5320 The ZX81 gets five

points for each win.
6005-6008 Work out the average
value of RND.
8002 Ensure the print
position is in the top
lett hand corner.
8200-8210 Make sure that the
scores do not run
onto the board.
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NAUGHT BUT A GAME

1 SAVE O
S REM R.A.M. AT LEAST =
3 REM + 7K . - - H Eh 5 =
S PRINT TAB 9, "NOUGHTS"; AT 2, —ooP ok T TR
PRI ’ : i

11,§HND“;HT 4.9 ; "crosses™ ' ' 2eie For Z=1@ TO 21
i TAB B‘"THIS IE YDUH PIE E" o j

ETEE,E, - 20S@ IF Z>16 THEN PRINT AT Z,@;U.
Z PRINT AT 11,2; B";TAB_4; "@" $. '

;TAB ;TAB 9 "fHls’ T8 THE Dx 3048 NEXT Z

‘81 pIEcH-iTAB 5 @ B Sesa RETURN

EUL INE §{gﬂT xeas 3923H§Eénr Hriilél;“éTu "iAT 12,
IF CODE T EY$<> THEHN S " T bl

13 : * ggg ligrﬂﬁi_imgzsnn:b 3" TH GU
15 GOSUB 9oaa 3 - eman EN

19 CLS TO 3940 L

22 LET GOES=@
21 . FOR U=1 TO =
22 FOR P=1 TS 3 -
25 LET Atb,U) =8 3 L ET és I
54 NEXT P 3990 IF AE<"1" OR A%>"3" THEN GO
25 NEXT u TO 3086
26 GOSUB GRID 31e@ LET YP=UAL A%
3a PRINT AT 11,1; DO YOU";AT 1 311@ PRINT AT 18, 3;YP
2,1; "UISH TD"'HT 13,1; "GO FIRsT? 3115 IF A(XP,YP) ¢>@ THEN GOTO 3a
“iAt 1a,2;"v bR 18

olPRINT AT 21,2, (C) S.P.STRA 2999 REM _
TFORD, 28,11.-82"" " ' Se@a-REM. Bigs L st
EEEERy 3081 REM
SR bRl a; 3918 GOSUB CLEAR
. [ 1 %
T

¢.§¥xb;nr 16,2; A
NKEY S -

48 LET A$=INK EYS 3120 IF XP=1 THEN LET XP1=14

S@ IF A%="N" THEN GOTO 11@ 313@ IF XP=2 THEN LET XP1=19

6@ IF A%<:"¥Y" THEN GOTO 4@ 314@ IF XP=3 THEN LET XP1l=231

Q@ GOSUE PLAYER 3150 IF ¥P=1 THEN LET YP1l=23

18@ - GOSUE UTIH 3168 IF YP=2 THEN LET YP1l=8

185 GOSUB DRAWP 3178 IF YP=3 THEM LET YP1=13

110 GOSUB COMP 318@ GOSUB DRAWP

115 LET GOES=GOES+1 3198 LET A{XP,YP) =1

128 GOSUE UIN 3200 RN

13@ GOSUB DRAUC 40499

148 GOTO 9@ ; 520
1003 REM SEASEa g Baas

i S i . WO s 5818 IF D A2,1)=V A
1810 LET LUg= ND R(3,1 .2)=U'AND AT
1828 PRINT AT YP1 I.XPI-1;U%;, AT 2,o01=u"'8 A3, OR (A(1,3)=
YP1+1,XP1-1;U%;AT YPl hPl 1;U% (1 U AND Al 1 =U (3,3)=U) OR
) ;AT ¥YP1,XP1l+1.U$( (A1, ND A =W AND A(1,D
1830 RETURN } =\ alrz, 1} AND R(2,2)=u"8
1499 REM IB il ND AIZ2,3)=U) OR (AI(3,1)=U AND A(
TeaeaREN, = 3,2)=U AND A(3,3)=U) OR (A(1,1)=
1S538 Ey S 5 9 AND “‘ﬁ*§’=u AND_B(3,3) =U) O
: =¥ = ND A 2} = {1

1528 PRINT AT YC1-1,XC1-1; U*JHT )=U?J%AEN GOTO S100+ (120 V) !
YCoiI-— L,X{‘;1+1,.LLI$, aT YCi,)ﬁ:i U%; AT 5323 NEXT U
YCI+1§x81 sUS%; AT YCi+1, KCI+1,U$ P22 IF GODOES<¢>9 THEN RETURN
1538 RETURN 5925 FOR Z=1 TO 1@@
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S5@38 PRINT AT 19,2;"IT IS A DRRU
HE BOTH GET ;AT 23*9'“1 PDINT.
5@%9 PRINT AT 19, E =¥H

S50 NEXT 2
S855 LET COMPU=COMPUWU+1

58956 LET HUMAN=HUMAN+1 :
S5a6&@:. GOSUE CLEAR - £
AT ia, 2,"PRESE C TO

5872 PRINT

DG?E%NUE; ;AT 20,7; "SPACE BRR TO
SSBE IF INKEY %¢>"C" THEMN &8T0-5@4
8

Sa98 CLS

518 FOR O0=1 TO 3 A
Siel FOR G=1 TGO 3
51ia@2. LET HiG,D]Tﬂ
S183-NEXT &

S184 NEXT O

51lilie GOTO 28

52@0. LET HUMAN=HUMAN+2
5285 FOR Z=1 TO 12@

5218 PRINT AT 19,6; "YoOouU UIN 2 PO |
gNTS. AT 19, 6; " - N

5215 NEXT Z

S22@ GOSUB CLERAR
5238 GOTO Se7e
S380@ LET COMPUW=COHPUW+S
S51@ FOR Z=1 TO 108

5328 PRINT AT 19,6, "I WIN S POIN
TS. i AT 19, 6; "SRy~ -
53589 NEXT ~Z°

534@ GOSUB CLERR

S35@ GOTO S8 7

59949

60806

caal

6805 =1 TO 11

SﬂﬁﬁﬁLET UHERE=UHERE¥RHU’

6887 - NEXT

62@a8 LET UHERE-UHEREfii

6016 IF WHERE«=.5 THEN GSOTO 7aco
620 FOR'T=1 TO q

5@3@ FOR U=1 TO

6a24@ IF A(U.T)=2 THEH GOTO oceae
5@358 - -NEXT U

5868 NEXT

5865 GOTO 7000

5870 R

65880 U=1 THEN LET XCi=14
£6396- IF U=2 THEN LET XC1=19
6198 IF U=3 THEN LET XCil=24

611@ IF T=1 THEN LET YC1-3
6120 IF T=2 THEN“LET YE1=5_

5138 IF T=3 THEN YCi=1

IF AU,T) <8 CTHEN GGTD oo

A{L,T) =2
GOSUB DRAUC

FOR T=1 TO 3

3
INT (RND#3) +1
LET ¥YC=INT (RND*3) +1
. IF XC=8 OR XC»>»3 OR YC=@& 0OR
YC>»3 THEN GOTO 7aQd
IF R(XC,¥Cl=a THEN GOTOD cag

P
sSaza PEIHT

248 PRINT

Eas568 B NT

V6@ DRINT
BO7E PRINT
E?aaapnzﬁr

SA9E. PRINT

8218 LET
; HUMAN

LET

9858 NEXT
9

8 LET H1=7-(LEN

H2=7-iLEN

324D RETURN

ai3,.3)
=1'TO 3

RIZ, T =0
z

DRAWC =15aa
DRAUP=100&
UIN=5SGaa
COMP=5200
PLAYER=3200

- CLEAR=28A0

GRIC =880
HUMAN=A
COMPU=2
GOES=@
UHERE =02

9210 _RETURN

%% PRESS NEUWULINE

THE INTRODUCTION PRGE:.

3% THE BOARD xx®s

R —

NOUGHTS
AMND
CROSSES

THIS IS YOUR PIECE

THIS IS THE ZX-81 PIECE

1 T
o

?ﬂﬂuﬂﬂmmﬁanmn

LR LR |

NAUGHT BUT A GAME

TO STRART 3%

{CY S.P.STRATFORL, 28-11-82

=In-1-snummnun

(STR$ COMPLI )
iISTR$ HUMAMNI)
8220 PRINT AT 3,H1; COMPW; AT

7. H2
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David Wilkins

PEEPER

Someone's watching
you! A paranoid little
program, this.

=
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16KZX81, you are locking up

at a four storey building. On
each floor, there are five
windows... and someone keeps
locking out of them at you.

From your vantage point,

you have a good view of the
windows and whenever a face
appears at one of the windows,

In this game for your

you have the opportunity to fire

a shot at it before it disappears.

GOING STARE CRAZY

A total of thirty heads could
look at you, although the
window they will choose will be
random each time. When a face

OU PRE o -

appears at a window, you must
position your character directly
underneath using the 'S key to
go left and the '8 key to go
right. Then you can fire at the
face; to fire a shot at a head on
the first floor, press the 'l' key,
for a shot at the second floor
press the '2 key, and so on.
Each time you hit a head,
you score a total of 200 points.
However, firing at higher level
floors uses up more energy than
firing at the lower floors; a first

M N

PEEPER

floor shot will cost you 10
points, a second floor shot will
count for 25 points, 50 points
for a third floor shot and 100
points for a shot at a head on
the fourth floor.

You start off the game with
1,000 points, but you'll soon
find that a few missed shots at
the fourth floor will quickly
deplete your score. The game
ends after 30 heads have
appeared at the window or if
you run out of points.

The game also includes a
high score feature and
instructions for the game's
operation are included within
the program.

TO MOUE RIGHT PRI
FIRE PRESS5 1 FQR A F
"""a-"'RESE 2 FOR A SECOND
“"PRESS 3 FCR A THIRD
"PRESS 4 FOR R FOURTH
“PRESSING 1 COSTS 12
"PRESSING 2 CCOSTS 25,
E:‘:1‘1'-‘”»]!3' 4 COSTS 1lae. DES
Tq?\éI;EI:T THEAD ESRNS Bed POINT
THE GRME"
“EMDS

"WHEMN

{n
w
mmx[jlmm L

L)
o
a

!

ETTHER AFTER 3G
YvOU RUN CQUT OF

2
by
=
a
=
=

=
n 2
2
o
iy

BopEpee P
B UNEE GOVO-JOT
B8hse DN

e

TO MO IF Z«<@ THEN LET_Z=31

IF 2,32 THEN LET Z=2

PRINT AT 15,Z;: "duw

IF INKEYH<>"" THEM
FOR P=1 TO 15

IF INKEYS§="1" THEN

THEN

IF INKEYg="2"
IF INKEYS&="3" THEM
IF IMREY%="4" THEN

NEXT P
PRINT AT C.E; "™

PRINT AT 16,Z:
GOSUE =24

NEXT T

GOTO 2eee

LET 5

GATQ 12w
GOSUEB
GOSUB
GQsSuUE
GOSuUE

“SRART 17 ,Z; "

PRINT AT 18- H,Z;" .
TF Z=E AND 18-=H=C
+20d
IF Z=E AND 1&-H=C
C,E;"#"
IF Z=E RAND 18-H=C

NEXT
IF -5<
RETU

E
LET 5=5-25
GOTO 1ees
LET B

GQTB 1@85

E THEN GOTO

Pl =T L g B0 W PP ep R R e e e T A
P NUEwToTA R TATLT] VIR RE R ol o T o NS

OO R PEREERDEPEGOUNA U DWHN
Uil'.l-lﬁﬁﬁ NES0RseRUeeNRARaMNT a0

LS

PRINT QT
ORE WAS:
2RINT
PRIMT

L

paINT
QEEENT “"PRESS ANY KEY TO PLA

4B

LAY o o BRE 10}
I QD
bl i By T b

E‘DTD +
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Kenneth Law

FIVE CARD

TRICK

You've got to hand it to
us — another great
game for the ZX81!

e b e e R PRRNGAE

his program is a version of

the card game, pontoon,

for you to type in on your
ZX8].

Including all the main
features of pontoon, the
program starts you off with £50
to gamble and the game will
continue until you run out of
cash.

TWISTING THE NIGHT
AWAY

As in the card game you will
be dealt a single card on which
you must decide how much you
would like to place a bet. Your
second card will then be dealt
to you. Should you be dealt two
aces, the program automatically
assumes the first ace is worth
one and asks you whether you
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would like the second ace to be
worth éne or 11.

With two cards in your
hand, you must decide whether
you want to 'stick” with your
hand or 'twist’. If vou 'stick’, it
means you are happy with your
hand as it stands and do not
require ancther card. Should
you not have enough points in
your hand, you can ‘twist’,
which means you are dealt
another card which will get you
nearer the magic number of 21.
Should your cards total more
than 21, the computer will tell
vou that you have 'busted’.

FIVE CARD TRICK

Once you have stuck with
vour hand, the computer will
work out its own hand and you
will be told whether you have

* won or not, In the event of you
and the computer both having
hands which total the same, the

computer will win — it's known
in the ‘trade’ as 'banker’s
advantage’.

When you decide you have
had enough of beating the
computer at its own game, or
you've been absolutely thrashed
and you've lost all your money,
you will be told vour ranking as
a pontoon player.

1 REM :w_lriug__.lwr. 351 LET P=2
=5 M. = 353 RAND
e 357 LET B=INT (RND#13)+1
& RAND aAs8s IF B=1 THEN GOTO 10@€
a3 GOSUB Baodaa 359 IF B>=1@ THEN GOTO iS5a9
4 LET HM=S0 360 LET RA=R+B
2 CLS 365 LET U=U+B
6 LET Y$="12" A78 LET C=C+8
7 LET =N 38@ PRINT RT 16.C: B
8 LET Os="N" 390 IF C=28 THEN LET G=S
8@ LET Z&="HN" Taagegr A>21 RAND Os<¢>"¥" THEMN. GO
ﬂ.:@ Tl
ég tg$ B=@ 403 IF A>21 AND U>21 AND O%="Yr
38 LET C=-4 THEN GDTCI =11
43 LET E=0 IF C=26 THEN GOTO 42@
S LET F=0 ¢1m IF A<=21 OR U¢=21 THEN GOTOD
6@ LET G=@ 16@
7@ LET R=0 415 HNEXT K
75 LET U=0 420 FOR Z=1 TO 2
8@ LET S=-4 423 LET 00=1
S LET V=0 425 PRINT AT 20,0;™ .
S LET ¥5za 427 RAND
9@ GOTOD 17@ 43@2 LET D=INT (RHD#13) +1
19@ FOR T=1 TO 3 33 IF D=1 THEN GOTO 3000
110 _PRINT RT_=29,9;"DP0 YOU WISH 436 IF D>>»=1@ THEN GOTO 3Saa
A TWIST 7 (¥ OR N)° 44@ LET R=R+D
12@ LET B$s=INKEY% 445 LET U=U+D
130 IF Bf="Y" THEN GOTO 354 450 LET S=5+6 _
140 ISTgﬁiég" THEN GOTO 420 igg EE%ﬁTZHT 6,5;D
150 G -
16@ NEXT T 4808 IF R=21 OR V=21 THEN G0TO0O &
17@ PRINT "EEREEERFE,“YOoUu HRVE 306
£ M 493 IF As="0" THEN G0TO 72da
18@ PRINT AT! 3,0; "BANKER""S CPRR T%@gaéF R>21 AND Z%<>"Y" THEN GO
DE’“ T} e
FOR N=1 TO 2 S@3 IF R>21 AND U»21 AND Z$="%
200 PRINT EESS M—— — TEN 0T 520
e A I IF’ R>=16 AND R<=21 THEN GOT
."'.E"ﬁg . 2 515 IF U»=16 AND U¢=21 THEN GOT
226 PRINT "HA 7N B8 B "N " O
8 "7 & EBFGRG\ITD:‘-
230 _PRINT “EAYVE BAVE BAVE R® S23 LET 00=2
240 PRINT "IN NN RS 52 LET D=INT (RNDx13}+1
| = L S33 IF D=1 THEN GOTO 32ea
258 PR “ AT 13,0;"VYOURSCARDSY ' 536 IF D»=10 THEN GOTO 3Saae
2608 NEXT N 54@ LET R=R+D
27@ FOR W=1 TO 2 545 LET U=U+D
275 LET P=1 55@ LET 5=5+6
280 LET B=INT (RND#i13)+1-: S6@ PRINT AT 6.5;D
282 IF B=1 THEN GOTO 1028 57@ IF 5=26 THEN LET E=S
284 IF B>=19® THEN GOTOD iSee S75 GOTO S8i —
292 LET A=A+B S8@ IF R»>21 AND Zs<>"Y¥" THEN GO
295 LET U=U+B TO 828 T
3@@ LET C=C+6 5381 IF R>21 AND U»21 AND Ts="Y
81@ PRINT RT 16,C; B THEN G0TO 828
315 IF C=2 THEN GOTO cea 583 IF R>21 THEN LET R=WU
320 NEXT W 584 IF U321 THEMN LET U=R
33@ IF A=21 OR U=21 THEN LET A% 585 IF S$=26 THEN GOTC &2@
=;2; IF e 536 IF U<=21 AND UR THEN LET A
A= QR U< =1 THEM GOTO =U
i1@a Ll 587 IF A>>21 THEN LET A=U
35@ FOR K=1 TO 3 589 LET H=INT (RND=%2}

T
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FIVE CARD TRICK FIVE CARD TRICK

598 IF H=1 AND R>=16 AND R<=21 1520 LET C=C+6
THEN GOTO 62@ 15308 LET Y=INT (RND#4)+1
riES dortiedio veis Ao veas 15eg gE'vid el LEL iz e
= =I' "
5?35 IF R<16 AND U<16 THEN GOTQ %ggg §g ¥=3 ;ﬁgﬂ t5¥ 35 o
= " ar
597 IF H=2 AND R<28 AND U228 TH 1580 PRINT AT 16.C,Y
EN GOTO 610 1S90 IF P=1 THEN GOTQ 315
gse ore Ses 383 Fe Pal 1w apvo she
=A+
SQB-;F U<mR1 - AND-USRSTHEN LET A 201@ LET g-g+é
= eC +
622 IF A21.THEN SA=U 20308 PRINT AT 16,C;"A"
525-15;u<:aimaﬂnﬁy§ EN EEr.-R 2840 IF P=1 THEN GOTO a15
=ged IF RY21 THEQ LET Rsy %ggg I g;alTﬁﬁchgggoaggmﬁ
" R & =
530 IF E=S AND G<>S THEN GOTO 7 ggég LET §2=5Y"
635 IF G=5 AND E<»>5 THEN GOTO 7 gggg %ETDRTE;ﬁEN
10 =1 T LET U=U4+11
238, 2r g5= ono aws ane wyxn v 3538 o Boiy PRETEGIN
-
gf8 5 fss Auo ous avo mom THEw 328 SHTNLGY 8.8 nan,
= a7e
898 I Sizoqueogoro.zee 3888 I Sei LhEN 8378 875
Hggaugﬂgnr AT 1@,@; "PONTOONS.BAN ggég tg¥ yeusip
"l =
582 LET "X 3878 4T, L e
- =.i‘ LI
709 PRINT AT 10,@; "PONTOONS.YOU 3BB@ IF Y=2 THEN LET Y$="J"
WIN. 3860 IF Y=3 THEN LET v;="0"
£98"SeT Maye REZ8 Zo.frtaTranater VO R:
720 PRINT AT 10.,@; "BANKER WINS 35980 IF 00=1 THEN® COTO 470
WITH A FIUE CRARD 3609 IF 00=2 THEN GOTO S79
1 g 9 ey ooid
— = +
73@ GOTO-840@ 4020 LET 5=5+6
74@ PRINT AT 1@.,@; "YOU LIN WITH 4038 PR T 6,8; "A"
A FIVUE CAR T gt
i . & i C 40402 IF EE=1 THEN GOTO 47@
TRICK OF ";R; 4060 IF Q0=2 THEN GOTO 570
238 BEro"Shee 8892 Fan yo1 7O S
L7688 ERINT AT 10.8; "BANKER WINS ﬁgg PRINT AT mjé?f-ﬁﬂ”fnn ™
753 LeToans G022 ER ML, To 18 9 12U, HavE B
i PO et
r rl . Wi T
785 LET man4x BBES PRINT AT 12,6, "p NNETH L
ge@ PRINT AT 10,@; "BURST.BANKER g%gg NEXT o
805 LET H=HM-X 8302 RETURN
810 GOTO B840 9900 CLS
82@ PRINT AT 10.9@; "BURST.YOU WI 9@1@ PRINT AT S,0; "vyOU CAME OUT
Nios LET M=Mex SSEEH§F055§EDTﬁ§;HP§” '
842 PRINT AT 20.%; "DO YOU UWISH MADE A PROFIT OF ﬂ"f?T-éé b
ANOTHER GRME? (¥ /i) © 9@36 IF M=5@ THEN PRINT ,,.."YOU
85Se LET BtfgﬁﬂEYi DID NOT LOOSE ANYTHING.
856 IF Bs="N" THEN GOTO S@00 L ORT ol (RS A PRINE wwau ¥Rl
g8@ GOTO_ BSa 9050 PRINT TEREREEFEEFEERF R
YEEEUEE'II‘N;ﬂRE QB;B;;I_'!DU HUCH DO FEEERERFENELRAIRERILE PONTOON""S
Sig IF Mm@ THEN PRINT AT 0.0 wsissssos seseotathsstensrativensy
e ' Fl
“YOU HAVE NO MORE MONEY TO GAMBL 906@ IF M»S@8 THEN PRINT ,.,.,"YO
P G I — U ARE AN EXPERT,A PROFESSIONAL A
ggg %Epﬁ.fﬁg THEN GOTO S 3865 IF M»Se8 THEN GOTO 9208
940 IF X>M OR X<=0 THEN GOTO 93 2970 IF H>15@ THEN PRINT ,,,.,"YOQ
2 HYEEEU?TEDEgHEgﬁgIg£2¥GxHTTER bt
L9586 PRINT AT 1,16;“THIs eAame xs groH ot o N oo SZoa
a6 PR AT 2.18;:"FOR £": X% g@8@ IF M»S@ THEN PRINT NOT
g?g GQ%ETBE@ = % REREUEEELERST YOoU MANAGED fo BRE
ig?g EE_K&E?—__,J.THEN 20k S0 2855 IF M52 ;HEN gDTE} 9222 YOou
1a50 LET Os="Y" 909@ IF M=S@ “
1030 LET HEQ;E N LET UsUsdd _ARE NOT A GAHBLER ,YOU ,ARE'A HIS
19480 IF Bs= = =4 ER."
185@ IF B=11 THEN LET U=Us1l :ags IF _M=S5e THEN GOTO gaefa_"
1868 LET C=C+5 IF M<5@ THEN PRINT ARS
1086 IF Poi THER' GHTH 815 -?‘é”ﬁﬁ%*ngﬂ’égééﬁﬁ'E“ﬁEil"ﬁJ“”’ MR
= -
129 EETpngnITgN GOTO 38@ YBE ONE WHICH HAS A B8Ic W ON IT
1510 LET U=U+10@ g2008 STOP
A SE——
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Michael Carroll

to help a company or
financial institution measure
their profitability.

On RUNning the program
you will be greeted with a menu
which will provide a route
through to the particular ratio
you require. Here follows a list
of the facilities available with
this program:

T he object of this program is

a) Return on investment.
b) Net profit percentage.
c) Asset turnover.

d) Gross profit percentage.

COSUR Saod
FSUSE 98
CLS
FPRIMNT
ERASURES"
&35 FHRIMT

PRIMT

FRINT
PRAIHT TBY MET

FRIMT
PRINT ~CJ)
PRINT

5 PRINT D)
FhTH&F"

=Tt 10 Eta Tl
?PEWNGP

“"E)

INT
75 PRINT
PENSES /SALES™
76 PRINT
8@ PRINT "G}
EMNSES /SALES"™

i )

"

98 PRINT "I

ASALES"™

91 FRINT

10@ PRINT “ENTER"
JUST Mo

"IXB81 PROFITRBILITY ™M

FROFIT

ASSET TLURNOUER™

SELLING EXPENSES.~

ADHINISTRATION EX

ESTABLISHMENT EXP

FINANCIRL EXPENSE

SRALES+DISTRIB.EXP

OPTION LETTER

PROFXIT

e) Selling expenses/sales
f) Administration
expenses/sales.
g) Establishment expenses/sales
h) Financial expenses/sales.
i) Sales and distributicn
expenses/sales.
i) Research and development
expenses/sales,
k) Fixed asset turnover.
1) Current asset turnover.
m) Working capital turnover.
) Debtor's turnover.
o) Rate of stock turnover.
} Current asset ratio.

p
q) Acid test.

IrnkruT
IF Jdg=
aTo

CLS
PRINMT

RETURN OM INJVESTH

PRINT

SHLES™

PRINT
PRINT

PERCEHN

PRIMT
PRINT

GROSS PROFIT FERC

161 PRINT
165 PRINMT
URNOUER "
166 PRINT
A7 PRIMNT
171 PRINT
175 PRINT
NOUER "
1768 PRINT
18@ PRINT
o™
181
185

PRIMNT
PRINT
FRINT
9 PRINT
IT GIUEN"
196 PRINT
2@ PRINT

Ut OTHEM
ICODE J3lod)

PROFIT PROPHET
R

A serious program to
help you get to grips
with your business.

r) Average period of credit
givern.
s) Average pericd of credit
received.
t) Earnings per share.
u) P.E. ratio.
v) Dividend per share.
w) Dividend vield.
x) Dividend cover.
) Capital employed.

As you can see from the long
list of options, the program
certainly tries to fill in the gaps
of your business knowledge.

In fact, the author has
added a number of program
notes which will be revealed
should you choose certain
options. These are not part of
the operation of the program
but illustrate certain patterns
which developed over a period
of trading months so were
added for the author's
convenience. Should these not
apply to you they could be left
out or have new comments
substituted.

CUTO 13y

"Z¥XS1l PROFITRBILITY

") RES.+DEVELORPMENT

"K) FIXED ASSET TURNO

"L} CURRENT RSSET TUR

") UORKIMG CAPITAL 7

“"H) DEBTORS3
"0 RATE OF

TURNDUVER"
STOCK TUuR

“Pl CURRENT RASSET RAT

“&) RACID TEST"“

“R) AV.PERIOD OF CRED

“"ENTER OPTION LETTER

ORr JUST N-AL™
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PROFIT PROPHET

218 INPUT J%
229 IF Jgs="" THEN GOTO 232
225 GDTG (CODE J%#18a) _
239
PRINT “Z¥Xal1 PROFITABILITY R
nTIDS"
248 PRINT ":u.,..._.._-p_-..q—.-.-..———-.p
245 PRINT "S3) AUV.PERIOD OF  CRED
IT REC""D" '
247 PRINT
258 PRINT “T) EARNINGS PER SHAR
&
251 PRINT A
285 PRIMNT "Wl P.E.RATIO"
258 PRINT
268 PRINT “U) DIUVIDEND PER SHAR
e
261 PRINT
265 PRIMT W) DIUVIDEND Y IELD™
JEE PRIMT
270 PRIMNT "X) DIVIDEND COUER®
271 PRINT
275 PRINT Y)Y CRPITAL EMPLOYED®
276 PRINT
LA PRIMNT T2Z) END"
S31 FPRINT AT Z0,
38@ PRINT “ENTER DPT‘IDN LI:_ITER
OR JUST N-sL"
21@ INPUT %
328 IF Js="Z" THEN STOP
a28@ GOTO (CODE Js#lao)
24l STOP
3nga CLs
IB@2 PRINT "RETURN ON INUESTMENT
J8@a4 PRIMNT , ., "MET PROFIT=7""";
3306 INPUT N%
3508 PRIMT Ns
JR18 PRINT "CRPITAL EHPLOYED="
3312 INPUT C4
3814 PRIMNT C%
316 IF M%="7" DR Cs="7" THEH RU
e
G818 PRINT "RETURN ON INUESTHMENT
S IMT (VAL MSAUAL CH) 3led) ;) t B
20 PRINT
3 GOTO 70808a
? CLS
2 PRINT "MET PROFIT PERCENTRAG
4 PRINT ,,"NET PROFIT=";
& INPUT N%
PRINT N%
PRINT “SALES="
INPUT 5%
PRIMT S%
IF MN¥="7" 0OR S%="7" THEN RU
18 PRINT “MET PROFIT PERCENTRG
gf s INT ((UAL N$/VAL S%) #18Q); "
3928 PRINT
3233 PRINT "PRESS N/L TO CONTINU
£
3932 PRUSE 4E4
3934 GOTO 6608
L1000 CLS
4202 PRINT "ASSET TURNOUER:"™
L2304 PRINT ,," "SALES=";
4088 INPUT 5%
1828 SR 72
NT "CRPITRL EMPLOYED=":
4312 INPUT C%
49814 PRINT C%
ﬁﬂic iIF S%="7" OR Cs="7" THEN RU
1013 PRINT "ALSET TURNOVER ="; INT
VUL SS.URL Ol
4Q2@ PRINT
| 4030 GOTO 7@80
! 4180 CLS )
ﬁiaz PRINT “GROSS PROFIT PERCENT
1 4184 PRINT , . "GRDS5S PROFIT=";
f 41@6 IMPUT G;
4128 PRINT G$
4l11l@ PRINT "SRLES="*
4112 INPUT 5%
4114 PRINT S$%
4116 IF G$="7

R

82

" DR S$="7" THEN RU

N 3

4118 PRINT "GROSS PROFIT PERCENT

BG§=";INT L{VAL Gs, VAL 5% #1@a)

ﬁ&gp PRIMNT ., ."PRESS HsL TD CONTI

4122 PAUSE 4F4

4124 GOTO EEOB

41200 CLS ez

1282 PRINT "SALES EXPENSES/SALES

1284 PRINT ,,"SALES EXPENSES=";

4206 INPUT E%

4208 PRINT Es$

4218 PRIMT "SALEsS=";

4212 INPUT S%

4214 PRINT 5%

3215 IF E$="7?" 0OR S%="7" THEN RU

4218 PRINT "SALES EXPENSES/SALES
=", INT ((VAL ES/VAL S$) *10@); " B
4220 PRIMNT

14222 GOTO 7080

43008 CLS

4302 PRINT "ACDM.EXPENSES - SALES: "
1384 PRINT ,,"FADH.EXPENSES=";

4306 INPUT Es T v

4283 PRIMNT E!

43180 PRINT "3ALES=

4312 INPUT S%

4314 PRINT 5%

4316 IF S3="7""0R F$="7" " THENH"RL

[

43168 PRINT "ADM.EXPEMSES - SALES="
; INT ( (VAL ES$~-/VARAL S%) £100) ;" J-
320 PRINT

4322 GOTO 70

149@ CLS

4422 PRINT "EST. EkPENSESxSﬁLEﬁ
14@4 PRINT ,,"EST.EXPENSES="

44026 INPUT Es

4428 PRIMT E%

4418 PRIMNT "SALES="

4412 IMNPUT Sg

4414 PRINT S%

;415 IF S$="7" 0OR ES$="7" THEN RU
14418 PRINT "EST.EXPENSES.SALES="
P INT (VAL Ef$/ VAL S5%) 310@) ;" JF-
442@ PRINT

4422 GOTO 7000

41582 CLS

4502 PRINT “FINANCIAL EXP. SALES
4524 PRINT ,,"FINANCIAL EXNPENSES
4586 INFUT ES%

45@8 PRINT Es%

4518 PRINT "SRLES=";

4512 INPUT S%

4514 PRINT S%

4516 IF S%="7" 0OR Es$="7" THEH RU
N

4518 PRINT “"FINANCIAL EXP. /SALES
TS INT ((UAL ES-VAL S%$) #1000 ;" @
4520 PRINT

4522 GOTO 7000

45680 CLS

46R2 PRINT “SALES+DISTRIB.EXF.,S
ALES: ™

4604 PRINT , "SALES+DISTRIB.EXP.
46086 IMNPUT E%

4688 PRINT E3

461@ PRINT “SRALES=";

4612 INPUT 5%

4614 PRIMNT 5%

4616 IF S5%="7" 0OR E$="7" THEN RU
N

15138 TRIMT "HMLES+DIST. E¥1 . 2SAL

Féf",IHT VELNRL E$ /UL L% 2l1a@)

4628 PRIMNT

4622 GOTO 7008

4798 CLS

4722 PRIMT "RESERRCH+DEV.EXP. ./ BR

|LES . "

1704 PRIMT |, , "RESEARCH+DEUV.EXP, =
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4706 IMNPUT Eg

A7AB PRINT C4

4710 PRINT “"SALES=";

4712 INPUT 5%

14714 PRINT 55

4716 IF E$="7" 0OR 5%="7" THEN RU

I8

4718 PRINT "RESEARCH4+DEU. EXP.,5

ﬁLEE:“;INT [TUAL E$-UVAL S5%) 210a)

4AT72A PRINT

4722 GOTO 7OoOo8

1328 CLS A

4802 PRINT "FIXED HSSﬂT TURNOUER

458@4 PRINT “"SRLES=";

4306 IMNPUT 5$

4508 PRIMT 5¢

4310 PRIMT “"FIXED RSSETS="

1812 INPUT F&

L1214 PRIMT F3%

ﬁﬁib IF 2z="7" 0OR F$="7" THEH RU

id

4318 PRINT "FIXED A3SET TURNCOUVER
=", INT ((VUAL S3%-URL F%$11)

igz2d PRIMT ,,"PRESS Hrs/L TO CONTI

FILIE " ¥

4822 PRAUSE 4E4

4824 GOTO &Sa@a

4900 CLS

49@z2 PRINT “"CURRENT ASSET TURNOW
ER: ™

1984 PRINT ,, "SALES=";

49086 INPUT S%

49@8 PRINT S%

4918 PRIMNT "“CURRENT RSSETS="

4912 INPUT C%

4914 PRINT C%$

ggls IF S%="7" 0OR C%="7" THEN RU
4918 PRINT "CURRENT RASSET TURNOU
ER="; INT ((URL Ss URL C%))

ﬁ%%e PRINT , ,"PRESS Ns/L TO CONTI
UE

4922 PRUSE 4E4
4924 GOTO 6400
5080 CLS
S@a2 PRINT
OVER: "

Soe4 PRINT
SeRac INPUT
SR8 PRINT
S5@1@ PRINT
S@al1z2 INPUT
S@ald4e PRINT
S@16 IF Uss=
H

“"WHORKING CRPITAL TURM
“"SRLES=";

ORKING CARAPITAL=";

:CC HOLE
wJerth THAE-

* 0OR S%="7" THEN RU

“UWORKING CAPITAL TURN
{ (VAL S%,UAL WHY)

S@l1l8 PRINMNT
QUER="";

"DEBTORS TURNOUER:
Si@4 PRINT , ,"CREDIT SHLES*"‘

: 54
Siad PRINT b=
51 “TRADE DEBTORS=";
S1l12 INPUT D%
5114 PRINT D%
=116 IF S%="7"
|

OR DE="7" THEN RU

5118 PRINT "DEBTORS TURMNOUER="; I
HMT (VAL Ss/,U8L D%) )

S1209 PRIMNT

S122 GOTO 7a0@

S2@aa CLS

S22 PRINT "RATE OF STOCK TURNOW
ErR:"

524 PRINT ,,"COST OF SALES=';

S206 INPUT Cs%

5208 PRINT C%

S2@a9 IF Cs="7" THEN RUN

S21@ PRINT "OPEMNING STOCK="

S212 INPUT 51

5214 PRINT 51

S216 PRINT "CLOSTIMNG STOCHK="

S218 INPUT 52

5228 PRINT S2

5222 IF 51=0 THEWN LET Se= STns 52
5224 IF 52=0 THEN LET S%=5TRs$ 51
S226 IF 51<>@ AMD S2<{>@ THEN LET
S%E=5TRY [(D.S¥(351+52))

PROFIT PROPHET

?ggﬁ PRINT “"RATE OF STOCHK TURNOW

5230 LET X=INT (UAL C$/URL 5%

S232 PRIKMT INT (365S/¥) . "DRYS"™

S234 PRIMNT

5236 GOTO 7o00

S300 CLS

D302 PRIMNT TCURRENT ASSEY RATIO

S503 PRIMNT , , "CURRENT ASSETS=";

L SGE INMRPUT C%

S307 PRINT C%

5305 PRINT “"CURRENT LIABILITIES=

S3ILD IMNPUT

E312 PRINMI L&

ﬁala IF Cg="7 OR LE="7" THEN RU

{

S316 PRINT CURRENT RSSET RATIO=
CLINT (VAL CssUAL L%Y) ot

5318 FPRINT

55328 GOTO 7ooo

4@ CLS

5422 PRINT "ACID TEST:*

S404 PRINT ; "CURRENT RSSETS=";

5426 IMNPUT F;

5493 PRINT Fi

S41@ PRINT “STOCK="

5412 IMNPUT S4%

5414 PRINT 5%

5416 PRINT "CURRENT LIARBILITIES=
-’

5418 IMNPUT L%

S420 PRINT L$

S422 PRINT "ACID TEST="; INT ((UR

L. FE-UAL S%$) - UAL L%Y;"™:1"
5424 PRINT ,,"PRESS NJL TO CONTI

NUE*

5426 PRUSE 4E4

5428 GOTO B360

550@ CLS

5582 PRINT 'RUERHGE PERIOD OF CR
EDIT GIWVEN:

55@4 PRINT , ,"DEBTORS="

5506 INPUT D$

SS@8 PRINT D%

5518 PRINWNT "CREDIT SALES="

53512 IMPUT Cs

5514 PRINT C%

5516 IF C$="7" OR D%="7" THEMN RU
I

5518 PRINT "RU.PERIOD OF CREDIT
S IVEN

5520 PRIHT o . INT (VAL
O AUAL C%) 35651 ; LAY S

SS3@ PRINT

5540 GOTO 7000

=62a CLo

5582 PRI “"AVERAGE PERIOD OF CR
EDIT REC™"D:*

S604 PRINT ,, "CRECITORS=";

S606 IWNPUT C#

608 PRINT E$

56180 PRINT "PURCHASES=",

S612 INPUT P%

5614 PRINT Ps%

3515 IF Cg="7" OR P:="7" THEN RU

S5618 PRINT "AHU.PERILOD OF CREDIT

REC'" "D=""

5628 PRINT : INT (VAL
CE/UAL P$) $365) ;" LAYS"

S638 PRINT
S64@ GOTO
S70@ CLS
S7E2 PRINT “"EARNINGS PER SHARE: ™
S7@4 PRINT ,."HET PROFIT AFTER T
AM RAND FIMED INTREST=";

S706 IMPUT MN%

S785 PRINT N§

SE%B PRINT "HNO.OF ORD SHARES ISS
5712 INPUT S%

5714 PRINT 5%

5716 PRINT "EARNINGS PER SHARE="
; INT N%-UAL S$%) #18@)

S718
S72@ cOTO 7aaa
CLLS

S8
PRINT "PRICE ERRHNINGS RATIO

59@2
5804 PRINT

Foaa

» "MARKET PRICE PER 5
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PROFIT PROPHET

HARE=";

S386 INPUT M3

5808 PRIMNT M4

S810 PRINT "EARNIMNGS PER SHARE="

S312 IMPUT S3

S814 PRINT 5%

5816 IF Ms="7" 0OR S%="7" THEN RU

13

5818 PRIMT "P.E.RATIO="; INT [((URA

L M&A/AUAL S%)1)

5820 PRINT

S83@8 GOTO 7eca

S988 CLsS 5

S92 PRINT “DIUIDEHD PER SHRRE:*

S9@d4 PRINT |, ‘DIVIDEND PRID=";

S986 INPUT Di

5987 PRINT D%

S988 PRIMT "NO.OF SHARES=";

591@ IMNPUT HN%

S928 PRINT N%

5925 IF Ds="7" 0OR NE="""7" THEN RU

M

S93a PRINT "DIUVIDEND PER SHRRE ="
INT ((VAL DS UAL N%) )

5932 PRINT

5934 GOTO 7ovad

SQa0a CLsS

6032 PRINT "DIUVIDEMND YIELD: "

58834 PRINT ,,"CIVIDEND PER SHARE

606 INPUT D%

5008 PRIMNT D%

R@1a PRIMT "HMAERKET PRICE PER SHFt
RE =

5012 INPUT H&

5014 PRINT M%

61lEe IF U$="7" OR Hs$="7" THEN RU

5]

ER18 PRIMNT 1UIDLND YIELD="; INT
[ (VAL D&/UHL %) F10OO)Y ;G

ER23 PRIMNT

S022 GOTO 7oua

61@® CLS

5122 PRINT "DIUVIDEMD COUVER:®

5104 PRIWT , ,"MNET PROFIT - TAX -

FIXED INTREST - PREF.CDIUIDEND =

5106 INPUT D%

£1@88 PRINT 0%

5118 PRINT "DIU,.PAID ON ORD .SHAR

ES=""

5112 IMNPUT M%

6114 PRINT H%

Bllo PRIMT "DIUVIDERD COUVER=""; INT
FTUAL DS /sUAL g )

F118 PRIMT

=128 GOTO 7a0@

6200 CLS

=202 PRINT ”CHPITQL EMPLOYED:

E2@4 PRINT .. “SHARE CRPITAL=";

6206 INPUT B2

5203 PRINT B3

62148 PRIMT "RESERUES ="

212 INPUT C%

65214 PRTINT C*

BE216 PRIMT "LONG TERM LIABILITIE

SZ21E INPUT vy

R2Z0C PRIMT D=

S222 PRIMT “"INTANGIBLE RASSETS=

o224 INPUT Es

5226 PRINT Es

6228 PRINT ‘CHP.EMPLOYED="; ( (VAL
CE+UAL DS+US Bg) -UQL Eg)

5230 PRINT

5240 GOTG 7400

o300 CLS

5305 PRINT "RACID TEST: *

5310 PRINT “"TOO MUCH RESOURCES B

EIrG HELD INLIGUID FORM AND THER

EFORE MOT COMNTRIBUTING TO FIRM

5 PROFITS.™

R3228 PRINT "EALAMPLES SUCH AS:

L3 PRINT O, 1) CASH AT Bfqu
I <) DEBTORS.®

5340 _PRINT AT 28,0;"PRESS J.NAL

T STOP OR
' RE-STRART" - )
635@ INPUT JE
S36@ IF Jdgs=""J"

N-L

THEN STOP

PROFIT PROPHET

IIIIIIIIIIlllIIIIIIIIIIlllIIIIIIlIIIIIlIIIIIIlllIIIIIIIIIIIIIIIIIIIIIIIIIII

6370 RUN

24003 CLS

5405 PRINT "CURRENT RASSET TURNOU
ER: ™

E41@ PRINT “"A FALL IN CURRENT RS
SET TURMOVERINDICATES A FHDELEH

IN SALES OR CURRENT ASSETS

€420 PRINT ,," "THERE I5 ALSO PG
SSIBILITY OF’ "UNDERTHHDIHG“"-f
2408 PRINT AT 93 @; "PRESS J, Mol
TO STOP OR N
TD RE ETQRT"

JE
EAEH IF us—'u“ THEM STOP
6478 RUN
6508 CLS
Eﬁ@S PRINT “FIXED RS5SET TURNOUER
6518 PRINT "8 FALL IN F.A. TURNOU

ER INQICHTESUNDEHUTILISRTIDN OF
C‘.F-IPFN" ITY.

515 PRINT
a BIG IN
UME OF SALEsS"™
6528, PRINT ,,*
MOIgH"
6525 PRINT , .~

-EG: PLANT HAY BE TO
RELATION TO voOL

TOO RAPID EXPRA

ANTICIPATEw DE
HFiND FOR SRALES IS JUST NOT TH

RE .
5q¢ﬁ PRINT AT 20,0; "PRESS J,NsL °
ro STOP OR N-sL
TO RE-STRRT™

558 INPUT J%

5568 IF J%="J" THEN STOp

6578 RUN

6608 CLS

5605 PRINT "MET+GR0O55 PROFIT RIS
E:"

5686 PRINT

6612 PRINT "INDICRATES OUVERTRADIN

G AND A DELAY BETUEEN PRYMEN

T GEDDEBTS HND RECEIPT OF HMONEY
ouw

« "REMEDIES FOR FALLT

6620 PRINT
NG PROFIT PERCENTRGES

6625 PRINT

6638 PRINT 1) INCREASE SELLING
PRICE } TIGHTEN SECURITY
ON CHSH AND STOCK

(=

CHECK ON SLOU HOou
CHECK STOCK uvUALuA

ING STOCK®"
6635 PRINT
TION HETHODS

QUE W e

)

) CHECK S5TAFF EFFIC
IENCY ) FIRE BUYER AND.,OR
SALES HANAGER " :
5649 _PRINT AT 20,0; "PRESS J,NJL
TO STOP OR NsL

T RE-5TRRT"

6650 INPUT J%

6660 IF J$="Jd" THEWN STOP

6567@ RUN =

Ta03 PRINT "PRESS J,N-L TO END
NsL TO RE-S5T

aRT™

7@10 INPUT J%

7028 IF Js="Jd" THEN STOP

7a38 RUMN

7040 PRIMT END

9@a@a CcLS

9a31@ PRINT ii**lii—i—***i‘l—i*iiii*

l—-l—i—-!i:i--}-i--l-i-**
9828 PRINT ¥, TAB 31; '"=%"

IB3IB PRINT 3 ZX81 PROFITABILIT
¥ RATIOS *

9@4@ PRINT “%";TAB 31; "%

9058 PRINT “=» BY HMICHAEL CAR
ROLL :

9060 PRINT "#"“;TRAB 31" "

9078 PRINT % RUNS ON R ZX821
IN 16K =

9888 PRIMT "3, TAB 31; "+"

SB@S@ PRINT "* USES APPROX

« 10K "'
9188 PRINT "#";TRAB 31" %"

9118 PRINT iiiiiii*l*ifiiiiii*i
ii*iiii*iil*

9128 PRINT AT 15,8 "PRESS NEWLIM
E TO CONMNTIMNUE. . .*
9139 INPUT A%
9140 RETURH

11 <« Bam B

84
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]i.i.l Streeter : STOCK CONTROL

P SR N N o
| “ | Keep efficient control of

your stock with this

splendid program.

e T et v e A Sy
where each file contains stock of

[ﬁ(ﬁ g‘{ @ @@E’, a certain kind. For example,

one file could deal with foed
stock, ancther with sundries,
and a further file could deal
with stock for the office. In this
way, it would be possible to
have as many stock items as you
wish on file. A further program
could then be written, by the
more enthusiastic of you, to
index the files and what they
contain.

As a last note, the product
reference code should be
unigue to each item and should
not be a sub-code of another
item. For example, if you enter
a code, food, and there already
exists a code of this name, the
computer will return the first
found. However, the entry of
the new items routine will tell
you if a code already exists, so
this should not cause any
problem.

SPECTRUM
CONVERSION

The program is fairly
straightforward and the listing
self explanatory, and can be

his program for the 16K out a list of all stock items and converted to run on the ZX
T ZX8] allows the handling of suppliers via the printer. Spectrum with minimal

stock control files. The subroutine for each alterations.
Each file set up with deal option appears starting at line First, alter the number in
with up to 100 stock items and number 1000 multiplied by the line 100 to 50 for the 16K
will tell you which items require  option number. These are Spectrum and 250 for the 48K
reordering. The program itself called in line 390 by GOTO Spectrum. Then, delete all the
is menu driven and offers nine 1000 * 1, where [ is the option lines with FAST or SLOW in
main options: you may enter or chosen, them. Finally, you may wish to
delete stock; enter the amount The option to save a file change all the upper case
re-ordered; delete files or enter  under a file name allows the messages to lower case, but this
new items; save the file; or print  facility to run several files, is not absolutely necessary.

L8 SAVE_STOCME" ZE2@ PRINT "OPTIONS: -
@ LET Z ‘ENTER PRODUCT REFER 230 FRINT
ENCE CODE. & _24@ PRINT TARE 2;"1. ENTER MNEM 5
102 LET NO=100 TOCK ITEM."
112 DIM A% I(ND,.32) 258 PRINT TARB 2;%"2. FRINT ITEM
112 DIM S$(NO.ZZ) CETAILS . ™
115 DIM AT1I0G.4) 268 PRINT TABR Z;"53. DELETE OLD
2A0 SLOW 4 STOCK ITEH."™
'E%BEF'RINT_"@ 3; "STOCHK CONTROL. _d?aTﬁgENT THE 2."4. ENTER REMOU
s T = Sl ST =0 ST
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STOCK CONTROL

=8@ PRINT TARE 2;"S. EMTER STGCH S0TO 2080
3N URDER. ™ ook 226a gsxﬁ o
9@ P T HE S 6. M R'5T =455 =L
nggﬁxﬁégfnTH o, R 2878 PRINT ,, PRODUCT DOES NOT E
320 ERINT TRE 2."7. PRINT Ivems 2I5I ON FILE.-

TQ RE-ORDER." 2988 CLS
318 PRINT TAB 2;"8. SAUE STOCHK Z085 SLOU
FILE.™ =1 L
S1S.ERINT TAB 2:12. PRINT ALL r 2998 PRINT "PRODUCT DETAILS:

EF. CODES",TAB 5. “AND SUPPLIERS. 211@ PRINT .. "PHYSICAL STOCK
320 PRINT ,."CHOGSE OPTIOM (1-% aig{Iﬁan* “QUANTITY ON ORDER: **:
" =TI 2
3:30 PRINT TRE 9 " sess—— glgélpplf"ﬂ” “TOTAL STOCK :

- { J+AILI, 2 -

343 IF INKEVS$<) " THEN GOTO 34@ 23144 PRINT -~RE-ORDER LEVEL R
35@ IF IMNKEYV$="" THEHN GOTO 550 Al )

3568 LET O%=INKEYS ) .~ 2188 PRINT "RE-ORDER QUANTITY

278 IF O%("1" OR C$:"3" THEM GO a4)
rd 343 % 2166 PRINT K “SuPPLIER: —

5@ LET I=UAL O% 2178 PRINT S%(I)

359@ SOTO 1000#I 2182 PRINT "PRESS ““C"" FOR CO
1280 cLs 2% . ANY DTEE& KEV_roR HE"E‘; o
. = : L5 RE GOT
192a INPUT E% %193 e o g :
1935 FAST z 229@ IF INKEY$="" THEN GOTO 2280
1@3@ FOR I=1 TO NO 2210 IF INKEY $="C" THEN COPY
:I..ga_?ciguﬂsc:[, TO LEN B$)=B$ THEN E=1-1-] LS

3538 G6T 20
1950 IF A$(I,1 TO 4)=" “ THEN Seapg 2010 "

30T0 3013 PRINT z:

LAE 32 :‘iE\’ I 3ID2d INPUT B
IQES SLgu 3025 FAST
1278 PRINT .."NO MEMORY LEFT.“ 3938 FOR I=1 T
1875 PRINT ,,"PRESS ANY KEY TO R 3042 IF AS(I, TO LEN B&) =B$ THEN
ETURN TO MENU.' _GQTO 3870
%3?6 IF INKEY$<>"" THEN GOTO 10T ggss QEEE I
1@3; éiatnxevs=““ THEN GOTO 1077 -%3?2 GDTO 2e7ve
19 3

3056 BRINT ; "PRESS ““D"““ TO pEL

Toag SO0TO 210 STE, ANY OTHER REY To ReTUANCES
FRERERINT .. "STOCKR ITEM ALLRERD 2081 ?EngﬂﬁEV$\}““ THEN GOTO =0:
: 1
1?33 gEES 1e@vs 232 IF INKEVS$="" THEN 6270 29s8=
ilag pE%”E,I?? ;EB* 3283 IF INKEY$="D" THEN GOT o5

11 L = = o
1128 PRINT, . "ENTER AMOUNT In §7 338 CLs
?.133 INPUT A(I,1) RORS b5 L —
jige PRINT ,entEx ARbunt on or 2108 LET ZE(371ZEES)

— = - o = o 1
1178 INPUT A(I,2) 3188 REL+PEP-1.KI =R (UL K)
1188 IF A(I, EJ{B THEN _GOTO 1179 . 37728 NEXT K
119@ PRINT : A 2158 HNEXT K
éEaE PRINT , “EN+ER RE-ORDER LEU 3188 PRINT ,,"PRODUCT DELETED."

- :31 u
121@ INPUT A(I.,3) 3133 EE?Q 107S
iz22@d IF R{iI.5) 4:@ THEN GOTO 1210 4380 CLS
1238 PRINT _ LE )] 4@1® PRINT T%
_1&40 F'R‘INT » ENTER RE -ORDER LA 4926 INBUT B&
NTITY. 48393 IF ©%="" THEN GOTO 4556

1233 INPUT ACI, 4DAIS FAST
i=26d IF ﬁ{I ¢a<a THEN GUTG 1250 i@d4@ FOR I=1 TO MO
1278 PRINT 4858 IF A$I(I, TO LEN B$%i=6% THEN
1288 PRINT ,, "ENTER SunﬁLIEns DE GOTO 409¢
TAILS." 1069 NEXT I
1298 INPUT Ss(I) 4@85 SLOW
1308 IF S$(I, TO 43 =" YOTHEM 4@87@ GOTO =ZO76
S0TO 1290 LQ9@ SLOW
121@ PRINT S%(I) +@31 PRINT ..E
3333($R§§T 'q”ﬁNW FURTHER NEW IT 1343 pRINT “FoTAL STOCK="iFAtX, 1}

1 : Y} -_- [ =2
i330 IF INKEY§<>"* THEN S50T3 133 *SééJPEINT s "ENTER AMOUNT REMOU
@ - S0 FROM STOGK. "

1340 IFTINKE¥5;5Y$THEN GOTO 1342 I ap INPUT A

135@ LET s : - 4+11@ IF A<«® THEN GOTO 4108

1388 IF va="¥" OR Y$="N" THEN cL 2379 1= 82 1! ¢§2T7322"$R1NT°§,
2 1 5 S
1388 IF y4="Yv" THEN GOTO 1Gee Ear‘“ocx‘ﬁs NOT YET AVAILABLE.™

1370 IF Y4="N" THEN GOTO 200 €112 IF A3ALI,1) AND A(I,Z) 0 TH
13E8@ GOTO 1330 ENCOPRIMT . "AUARITING DELITUERY-.
22@@ cLS —n i
3919 PRINT T 4113 IF AII,1) +A(I,2) ¢A THEN_ PRI
@20 INPUT BS NT . ."ORDER ";RABS (A(L,1)+A(I,2;
aaga IE B%="" THEN GOTO 2020 Ay if oF: - i
2035 F 4114 PR p
204@ FOR I=1 TO NO 4119 IF A(I,1)-A<® THEN GOTO 414
2053 IF A$(I, TO LEN B$)=B% THEN 4

e ——— S e— —
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r

1=ﬂ(I 1) -A
; R
FiN"‘r’ FURTHER STOCK
INKEY;t:"“ THEN GOTO 4125

KEY $="" THEN GOTO 4160
%nKEY:ﬂ“T" THEM GOTO 400

<

S0c0

Ui gl e S el Tige 4o e

MPrreeGOEOEeEER0 GEARE B FMEFE

i=E% THENM

S5LOW

GOTO zZa7e

SLOoW

FRINT ., .B%

LJPRINT L L V"ENTER AMOUNT ON 0K

INPUT A
IF FR<@ THEN GOTO 5150
PRINT “EE “:FR

LET RA(I,2)=A(I,2
PRINT . a2 ANY HDRE

l,u.

IF INKEY$ L3 S

IE INKEY %=""
IF IMKEY$="v"

NEGOO~OOMNELULE0-d 4O IE0N
OOeEe-He0aG 00 98 0000

I'IIEIGEIGHSI'
a

+A
STOCH OMN
THEN GOTO E1i&

THEN GOTO S15&
THEM GOTO S0

THEN GOTO &&0Z9

5
3

=
5
s
5
5
2
=
2
2
i‘
S
=
5
8
5
5
=
=
5

1
1
1
1
R
1
1
=
2
2
@
@
@
a
Q@
2
a
G

qOEUPEEUE @0 QDJOUELT

GSREOGEE OF @

(w]
F A$I(I TO LEN EB$) =B THEHM
l@g N L : 3

g6
&
o
z
g
|
H

8@ ‘SLOW -
o GOTO ZG78
8 FRINT .,..B%

PRINT ,.,"ENTER HHDUNT RECETI

P 0 0 o O (1 T

MEWNT &
OBGIG"'GI

FURTHER STOOH
THEN GOTO &18

' THEN GOTOD B1Z0
“w' THEM GOTO &00

T L e e ot el ad L ol o 1 T

ew Wh-J
e emao

s @ R ChCh i

REQUIRING

| L
oneGa

"PRODUCTS

e jemoo

*. THE

;aaa IF A(I,1) +A(I,2H5:ALI.3) THE

GGTLT T2a0
LET FA=1

LPRINT .
LPRINT "“"PRODUCT: ="
LPRINT A$(I)
LPRINT "“"SUPPLIER:
LPRINT S%({I)
LPRINT "RE-ORDER

LPRINT

THEN LPRINT “NOMNE."

792@ GOTO 209

Ao
g EIFINT TaE B “"SAUE =TaOCH FIL
© D e e e e e T

m

2220 PRINT ,,"
303@ INPUT B&
2048 IF Bi— THEN GOTO 5G0Z6
S5@45 PRINT q Es

83260 PRINT , sTART TAPE RECRDER
AND PRESS ANYKEY TO SAVE FILE. ™
70 IF INKEY$<¢(>"" THEN GOTO 807

a3a IF INKEYﬁ"'“ THEN GOTO 8852
D90 SRVE BS%

laa@a CLS
=114 PRINT
1

i

@

ENTER FILE HAME."™

e

F‘L

I

"B

“FILE
1S PRINT
2a GaTa 2806

(W1}

3=

-
w

*THE

CODE. "™

=T OCK
e

CPTIONS: -

EMTER MMEW STOCK ITEM.
PRINMT ITEM DETRILS.
DELETE QLD STOCK ITEM.
ENTER REMOUVED STOCK .
ENTER STOCHK oM ORDER.
ENTER STOCK RECEIUEE.
PRIMT ITEMS TO RE-COROER.
SAYE STOCK FILE.

CODES

R

WO~ mi e Wnge

FRIMT RLL REF.
RNMD SUPPLIERS.

CHOOSE OQPTION (1-9).
RN

ENTER FRODUCT REFERENCE CODE.

2|} FOQDsSTOCK Caden

ENTER AMOUNT IN STOCK.

B =23
ST

INTER RE-ORDER
=] 1=

ZHNTER

| =0

ZHTER SUPPLIERS
5. BARTON. LTLC.

HEW

AHMOURNT oM OFRDER .

RE-QROER @URNT ITY .

CETRILS.

H]/kY FURTHER ITEMS v OR MM} 7

FRODUCT DETARILS: -

FOOD s5TOCK C236D

'FIRTDN . LTE.

55 “C" FOR COPY,
FOR HENU.

FRODUCTS REQUIRING nE-ORGEREGi

Example cutputs from the program.

ANY OTHER

STOCK CONTROL
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Stephen Ormrod

AIR RAID

taken trouble to incorperate

moving graphics, simple
rules and an emphasis on
strategy rather than relying oh
Lady Luck.

The rules of the game are
guite simple. You begin the
game with 30 bombs for your
skycraft and you can release a
bomb by pressing the 'O key.
Your aim is to hit all the enemy
ships and planes you can
within the restriction of how
many bombs you have. If a ship
reaches the landing stage
before you can destroy it you
will lose one of your valuable
bombs, and you are further
restricted by only being able to
fire one bomb at a time (if there
is a bomb still on-screen, you
will not be allowed to fire
ancther). o]

Irl this program, Stephen has

When you first RUN the
program, the Score Advance
Table will appear on the screen.
From this you will be able to
see that ships are more valuable
(in terms of how many points
are scored) to destroy than
planes. The aircraft are not
easy to hit — but there is no
penalty for allowing a plane to
escape your fire.

After pressing the 'S’ key,
the score table is erased and
you should get your finger over
the 'O’ key — this is the only
control key used in the game.
Your ammunition will appear as
a series of 'grated railings' at
the top of the screen. The sea
will appear at the bottom of the
screen with a landing stage in
the bottom right-hand corner.
You are positioned in a skycraft,
sited just below your
ammunition dump at the top of
the screen.

Your skycraft slowly ‘circles’

the sea harbour — you travel
across the screen from right to
left, and when you disappear on
the left-hand side you
miraculously appear on the
right-hand side again. The
white speck in the centre of
your skycraft indicates that you
have a bomb on the board.
Ships will appear on the
left-hand side of the screen and
slowly move toward the landing
stage. As you move across the
screen in your skycraft, you
must decide when to release
your bomb in order to destroy
the ship. If you manage to score
a direct hit on the ship, you will
be rewarded with the ship being
swallowed up by the mysterious
deep. However, if you miss the
ship, the bomb will explode

harmlessly in the sea and the
ship will dock at the landing
stage, its troops will disembark
unoppaosed and steal one of
your bombs.

Periodically, an enemy
plane will fly across the screen
from lett to right, moving twice
as guickly as their naval
colleagues. They are not trying
to reach the landing stage, their
object is to get between you and
the ships, thus blocking your
bomb. There will only ever be
one ship or one plane visible
on the screen at any time, but a
plane and a ship may be seen
together.

A SHOT IN THE DARK

One of the problems you will
encounter is judging when to
release your bombs so that they
will destroy the ships. One

Run for cover — and
have a smashing time.

tactic you could employ is the
'shot in the dark’ option in
which you release a bomb
before a ship has yet come onto
the screen. But remember, you
have only 30 bombs, so it's best
to make them count.

When you have used up
your 30 bombs, the display will
scroll upwards so that the 'sea’
ends up at the top of the
screen. The score you have
achieved during the game is
then displayed, followed by the
top highest scores of the day.
The sea will then begin rolling
again and the ZX8] will wait for
you to press ' signifying that
you would like another game.

To help you decipher the
program listing, perhaps the

following would be useful. The
ships and aircraft are held in
string arrays, A%, B% and C$%.
Cruisers, represented by AS$,
are generated as follows:

A%(1) — "Space, Graphic 8,
Graphic 4, Space”
A%(2) — "Space, Graphic 8,
Graphic 5, Space”
A%(3) — "Graphic R, Inverse

opace, Inverse Space, Graphic

BY is used to represent the
aircraft and is comprised of the
following:

B$ — "Graphic 7, Graphic 7,
Graphic 6, Graphic E”

Battleships are held in C$ and
are made up as below:

C%(1) — "2 Spaces, Graphic 3,

e =
88
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Graphic 5, 2 Spaces”

C32) — "2 Spaces, Graphic 8,
Graphic 5, 2 Spaces”

C3(3) — "Graphic Y, Graphic
6, Graphic Q, Graphic W,
Graphic 6, Graghic T"

C%(4) — "Space, Graphic R, 2
Inverse Spaces, Graphic E,
Space”

The ammunition dump is
generated in line 134 and
comprises 30 Graphic Qs. The
string array, D%, is your skycraft
and is shown in line 135 as an
Inverse Dot and a Space. Line
150 is made up of 31 Graphic
As and one Inverse Space.

E$ and F$ are alternating
Graphic As and Graphic Ds
ending in an Inverse Space.
Note that E$ and F% run‘in
antiphase and alternate in
subroutines in lines 7000 and
7020 to make the wave-like

AHMa. 29

motion of the sea.

Lines 200-270 represent the
‘core’ of the program. The rest
of the listing comprises a
number of routines which are
called from time to time from
the main program. Try working
out what does what.

Here is a list of variables

4 used in the program to help you
work out how the program
works,

Array V(6)— The six best
scores.

Array V(3)—Whether or not a
plane or ship is
visible.

SC— Player's score.
F— Flag controlling
whether or not a

bomb is loaded
aboard your aircraft.
YU— Position of waves

AIR RAID
Z.R

- ORMROD

SCO=RE

B

AIR RAID

on the sea.

PO— Position of last
ammunition in the
dump.

AMM— The number of
bombs left (plus
one;.

X— The horizontal
position of the
skycraft,

Y — The horizontal
line of the falling
bomb.

AS— The controlling
variable for what will
appear on the screen
next.

L— Control variable
in loops.

N— Control variable
in loops.

SB— Individual score
awarded for hitting a
ship or plane.

RAUG 1952

e O CHI® U
150 PRI

¥YOUR SCORE UAS 3520
TODAY"S SIN-OF-THE-EBEST

5900
52506
STOL
3560 <« UELL DONE
=200
= =10

PRESS "@" TO PLARY RIR RAID

PARO0E

Some sample screen illustrations from the program
Air Raid.

3@ DIM UtEs
1@ SLou

S0 DIM U(3)
£0 LET Yu=20
73 LET SC=0

o

A A AR AR

AU P

1 ) | AP
@0
o - e
Pﬂl’l—“-l no !l'"'""

o
[
Q
o
H
a4
000000 DIDDM

B~

e "

L Ly L) e L
falv)] "o
r T
tl il

H
T
i il e,
VR =

143 ET X=a&
145 l']E!' UIE; (»@ THEN PRINT AT 0.

=

LET AMM=31
SOSUB 1000
PRINT AT 19,31;" 4"
GOSUB 7002

GO3UB 1110

IF_INKEY$="0" AND F=2 THEN
IF INT (RND#6) =@ THEN G0SUB

SOSUE 70820

FOR HWN=1 TO 3

é{’* UIN) ¢>»@ THEN GOSUE 2000+
NEXT

IF F<:;:@ THEN GOSUB 5500
GOTO 200

FRINT AT 0,0 "AMMO: " ;AMM-=1;

RETURN

L £

IO R Z U I U DT U A = B

-

g~k OB L DL L) = D
1)

GNGENEEUNAHI

I
@ @
L]
5]
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AIR RAID

120 PRINT AT ©.,20; "SCORE: "; 5C 3598 IF PO=-1 THEN GOTO 9000
1230 RETURN 3600 LET F=@
L1190 LET X=¥X-=1 381@ RETURN
114S PRINT AT 2,0;CHRS © 420@ FOR N=-2 TO 1
L12@ IF X=-1 THEN LET x=2s8 4@1@ IF Y=u:a:+n THEN GOTO 4100
1128 PRINT AT 2.X:D% 492@ NEXT N
114® RETURN 4938 RETURN
LS2® LET F=2 410@ FOR N=1 TO i1is
l1E@02 PRINT AT 1,PO;"° 410S PRI AT 10,U(2) -2; “EEEE"
15@3 LET PO=PO-1 4118 PRINT AT 18 . UiZ) -Z; “BoOM™
1505 LET AMM=AMH-1 1130 NEXT N
1307 GOSUB 1@8e 4140 LET SBeINT {(RMD£4+1) =0
1S1@ LET Ds="1 4 4150 PRINT AT 1@.U(2) -2, SB
1515 LET Y=X 4160 LET SC=SC+SB
1528 RETURN 417@ GOSUB 1220
ZR00 LET AS=INT (RND£3) +1 1418@ PRINT AT 1@.U(2) -2;°
29@2 IF AS=3 AND U[l)(}ﬂ OR AS=1 4185 LET U(2) =0
AND U(3) ¢<>@ THEN RETURN 4190 GOTO 3580
S90S IF U(AS) =@ THEN LET UIRS)=x 4508 FOR N=-1 TO
2210 RETURN 4510 IF Y:Ut:.} +N THEH GOTOD 4660
2259 PRINT AT 17.U(1) -1;CHRE @;/ 4520 NEXT
Eié; PRINT TRB U :g%g*Eg;ouisaa
2260 B (1) -1, CHRS O R = A
2570 PRINT TAB Ut1) -1 cnre ome( 583 DOIUR SRad7 Ul -iivs
==y u )—-.1. =] M
=3 CHRY 9:Red 4543 PRINT RT 13 Util—l.ﬂ!(ll
2280 LET U(1)=U(1) +1 485@3 PRINT TAB UT1) -1;AR%(2)
229@ IF Utll{ﬂg THEN RETURN 466Q GOSUB 6950
2300 LET U1y = 467@ PRINT AT 18, U(1) -1.U%
2310 PRINT AT 1?*25;“ w 4580 PRINT TRAB U(1) -1 A%l
£320 PRINT TAB 28;" i 4885 GOSUB 6950
2330 PRINT TAB 25, “ 4690 GOSUB 7020
2335 GOSUB 3200 4695 PRINT AT 19,U(1)-1;Us
234@ RETURN - 4708 LET SB=INT (RND#5+1) #zo00
25e0 PRINT AT 10,U(2) -2;" ;B% 4705 PRINT AT 19.U(1);SB
2510 LET U(2) =U(2) +2 4713 LET SCeSC+SB
25208 IF U(2) «29 THEN RETURHN 4715 GOSUB 1020
2533 LET U(2) =@ 1720 GOSUB 7500
25492 PRINT AT 1i@,28; " & 473@ PRINT AT ég;UilJ;
2552 RETURN 474% LET U1} =
2750 PRINT AT 18,.U(3) -1;CHRS @;C 4745 LET F=0
$ (1) 475@ 50TO 3530
2762 PRINT TRAB UI(3) -1;CHFRS$ @;C8{ S00®d 'OR N=-1 TO 4 _
2 . S21@ IF v:u:3:+u THEMN SOTO S100
2770 PRINT TRB UI(3)-1;CHRS @;Cs( =020 NEXT
. crms oicec 3538 COTOu3300
ST7E® PRINT TAB U(3) -1 $ B 5 =" )
4.8 5181 EE%BE ggaéﬁ,U{SI-i;Us
27 LET UI(3)=U{3) +1 S1Q&
2338 IF U(3) ¢27 THEN RETURN S11@ PRINT AT 17.U(3) -1,C$ (1)
2210 LET U(3) =0 2 " S11S PRINT TAB UI3) -1,.C$1(2)
2520 PRINT AT 16,26 512@ PRINT TAB UI3) -1.C$(:
263@ FOR N=1 TO 3§ 5 5130 GOSUEP 5950 _
2340 PRINT TABR 26; $14@ PRINT AT 17,U(Ss-1.uU%
Z2SE HEXT N S15@ PRINT TAB UIi3) -1:C%$(1)
3382 DO TAR UPod W i . 0n 5153 BRIND 288081 CLFR
A AT s »
iy i SiE2 S2%Us ze€e, ... ..,
2 ; N I - 5
%g%é pgéTL-BG TO PO_STEP -1 5178 PRINT TAB UI(3) -1, -8(1)
32@6 PRINT AT 1,L;" 5175 GOSUB 65850 -
3007 NEXT L 5182 LET 8B=INT (RND#IZ+1) +100 i
3008 LET PO=PO-1 5165 PRINT AT 19.U(3)-1.U% i
3010 LET AMM= RHH 1 5192 PRINT AT 19.U(3);SE !
o022 GOSUB 10@ o = S209 LET SC=SC+
Sels [oon aEs s o pn Sce foluE sese
3023 PRINT AT 1,L;" 4" 5225 G !
3025 NEXT L EE:E E§$NE=ET 19,U(3); |
2228 PRINT AT_1.31;"J4" S24@ LET U3 =0
2@a7 FOR L=2 TO 15 T . .3 5358 GoTo 3500 i
3828 PRINT AT L,31; " AT L-1. 6923 EEETNﬁi -
89
3@ NEXT L 5
ggas IF AMM=1 THEN GOTO 9S00 éa?g EQ%NT AT YU.0.E$
228 RETUEN 33838 BRINT AT vu.0;Fs i
350@ LET F=F+1 5650 RETURN + s |
SEos ROINT S F, v, 7500 FOR N=1 TO 15 !
351@ PRINT AT F-1, CHms 210 GOSUB Sere _
3520 IF F=10 THEN GOTG ¢aa@ 530 GO3UB Jaso
3538 IF F¢l19 THEN RETURN =2
3388 If U3} (1 THEN €972 £388 7528 RETUeN
35 " @ . & -
355% IF PO=-1 THEN GOTO 9000 500@ PRINT ;HB %a. 'BIR_RAID™
3I56@ IF F=19 THEN RETURN S01@ PRINT TAHB RE»RDURNCE TABLE
357@ IF ¥)>26 THEN FRINT AT Zo,v- 3020 PRINT “SCO :
4 "SPLASH"
ED3Z@ PRINT
RSBCAAL."T (27 THEN PRINT AT 20,v §238 PRINT B$;TAB 10, "S0.100, 150
359@ LET Ds="H G RRa
= S
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S0=4 PRINT TRAB 8;"=-- ENEMY RIRCR

AFT ==

2236 PRINT

S504@ FOR MH=1 TO 4
EQS0Q PRINT Cs (N)
E@6@ WNE N

aa7e PRINT AT £,198;

100,200 OR

{5 ]]

FRINT AT 12.0;
FOR N=1 TO 3
PRINT RAS${M)
HEXT

TART™

CLS
RETLIRN

FOR L=1 TO Se
NEXT L
FOR L=1 TO 20

AL 0~ Qe f 00 100 T O 0 0 oy S

GOORGFFArORTROP OO0 B
PRESOGOMN £ GHUOU=E00 ) O
nonZIoos QGG%M:BGGGM:G

FPRIMT AT 9,9;"-- BATTLESHIP

PRINTNRT 13.18; "200.40@ OR
PRINT AT 14.,7,"-- TROOPS CA
DQINT AT 17,6; "PRESS "wsgu“
IF INKEY%<:>"5" THEMN GOTO 81

.PRINT AT S,0;"0UT OF AMHUNMNI

AIR RAID

bCﬁDLL
NEXT
PRINT RT 3,a; "YOUR SCORE WA

Canino

eea5-- GUG

= £
F SCrU (N THREN GOTO _
9080 gE?ﬁTNHT 5 RRee
2B TODRARY o

OF ~THE -BEST : ° S SIX
909@ FOR N=1 TO &
9102 PRINTNHT NeB. SN .
211@ NEXT

21590 PRINT AT 14,0; "PRESS "“@"™
To_pLay AIR RAID™

2130 GOSUB 7000
GOSUB 7828
IF INKEY &)@ THEN GOTO 91

FAST

CLE

GOTO 4@

FOR L=6 TO N+1 STEFP -1

LET U L) =U(L~1)

NEXT L

LET UI(N) =SC

PRINT AT N+6,15; "« WELL DON

GOTO 90838

DYDMo
agan Gao

~Jh

LUV IND

o
P
B
]

e8I &

M pUNES~T A

W WWRWWFPEPEGE
]

g
=
=4
k=]
=
9
2
2
=
9
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P Greenwood

CODING
GRAPHICS

Increase your character
size with this great
utility.

is to enable screen displays

of large characters or user-
defined graphics to be created
guickly and easily by calling
the character or graphic from a
library of symbols stored in an
array. On program termination,
the screen display is saved in
high memory, and is then
available for inclusion in a new
program.

The program is entertaining
to use, and some interesting
etfects can be achieved by
mixing both normal and inverse
characters on the screen. The
symbol library can hold 54
characters, each designed on a
three by five matrix, and as an
aid, | enclose a list showing the
numeric data required to create
34 possible characters. The
program may be used with an
incomplete library, any new
characters being added as and
when required, with the option
to re-define any previously
created character.

HOW THE PROGRAM
WORKS

T he purpose of the program

Lines 20 to 240 are concerned
with creating a graphic
character, and steoring the
associated data in an array. The

- array subscript C is calculated
by the subroutine at line 640,
atter which a check is made at
line 100 to see if the character
has already been defined.
When character definition is
completed press Newline to
enter the PLOT routine, which
works as follows.

Lines 260 and 270 set the
initial printing position for the
first character to be plotted.
Line 290 requests a character,
the subroutine at line 640
converting C% onto the
appropriate location C in the
array. The individual bytes

stored in this string location are
then POKEd into the first 15
locations of the line 1 REM
statement. This operation is
carried out by lines 330 to 390.
Line 410 copies the screen
display to above RAMiop. Line
420 puts the chosen character at
the initial print position. Lines
430 to 470 scan the keyboard
for an input, with any X-Y
moves incrementing or
decrementing the values held in

92

addresses 16542 and 16544.
Line 500 copies the screen
display back from above
RAMtop, a jump then being
made to the 420 where the
chosen character is re-printed.
Line 470 permits an escape from
this loop, enabling the chosen
character to be incorporated
into the screen display when
line 410 is next executed.

When character plotting is
completed, pressing Newline

Personal Software Summer ‘84



'r

enters the invert routine,
executed by line 560. Line 570
stores the screen display above
RAMtop. The final option is to
finish the program by typing Y,
or Newline to re-enter the
plotting routine.

CREATING THE

required, entering a number
followed by Newline for each of
the 15 entries per character.
The character is built up and
displayed as each entry is
made. When data entry is
completed, opt cut of this
routine by pressing Newline.
Step through the options by

‘ CODING GRAPHICS
program line, eg 10 PRINT 7%

tollowed by GOTQO 10.

A LOAD OF CODE

The machine code routines have
staring addresses as follows:

successful presses of Newline,
PROGRAM ~ typing 'Y’ in response to 'EXIT 16529 C.UP
PROGRAM?'. To save the 16541 PRINT
i Reserve some memory for the program on tape, start the 16591 C DN
| machine code routines by cassette recording, then type 16604 INVET

typing the following direct
commands:

GOTO 620.

USING THE PROGRAM

The routines C.UP and C.DN

POKE 18388,0 use the LDIR instruction to
POKE 16389,125 block-move 727 bytes of code
NEW Ensure the RAMtop is set to from the address of the display

This sets RAMtop to 32000.
Type in the Hex loader program
figure 1, ensuring that line 1
contains at least 109 characters.
Enter the Hex code as shown in
the left-hand column of figure 2,
terminating each line of code
with Newline. If a mistake is
made in typing, pressing
Newline will select 'edit’ mode
indicated by an inverse 'E’
being displayed. Now type the
correct code and continue, or
re-edit as required. Terminate
data entry by typing ZZ. Delete
all lines except line 1, then
press Clear.

As a direct command, type
DIM A%(54,5, 3) to create an
array of 54 characters. Note that
this direct command avoids the
use of a line number in the
program, and so careless use of
GOTO cannot accidentally re-
DIMension the array and
destroy previously entered data.
RUN will also destroy data, and
so the program should always
be restarted using GOTO 1.
Add the BASIC lines such that
the program is now as shown in
figure 3. Type GOTO 1 and use
figure 4 to create the characters

32000. The program will start
automatically when loaded, but
it a re-start is reguired type
GOTO 1. In response to
'CREATE WHICH
CHARACTER? press Newline.
The next reply will produce the
chosen character in the lower
left-hand corner of the screen.
Steer the character into place
and fix using the keys as
prompted.

The next character selected
will be initially superimposed
on the previous one, and may
be manipulated as before. You
can opt out of this routine by
pressing Newline. For inverse
graphics press 'Y’ in response to
the prompt. A 'Y’ response to
the next prompt will terminate
the program. A screen dump
Fig. 5, shows typical characters.
The display has now been saved
in high memory. To call this
display into a new program
press New, then enter the
BASIC shown in Fig. 6. Run
this program, and when the
report code 0/60 appears, each
program line may be deleted.
The graphics may now be
displayed, either by a direct
command PRINT Z$ or as a

file to address 32000 and vice
versa. The Print routine works
as follows. The B and A
registers hold the X and Y
printing offsets with respect to
screen 0,0, Steps 19 and 20
increment the display file
address by an amount equal to
the value in register B. Steps 25
and 26 then increment the
display lile address by an
amount equal to 33 times the
value in register A.

Having established the
printing position, steps 31 to 34
print the first three bytes of the
enlarged character. Steps 35 to
37 then increment the display
file address by 30 point to the
corresponding printing position
on the next line, and the next
three bytes are then printed
here. This process is repeated
tive times to print the complete
character, at which time the C
register, previously loaded with
five at step 27, has been
incremented to zero and a
return to BASIC is made.

The INVRT routine finds
each printing character in the
display tile, adds 128 to the
current value, then overwrites,
the old value.

PRINT AT =2i.@;"@"
. LR e Dbl s st ek ot 9¢ GaOTo 20 -
= ple- Tt Tt : 100 SCROLL

W T e @ SonE 11@ POKE X.16%CODE RAS+CODE A%(2

= a = m I_:-I = :- & = & = Z - “4 E‘

=9 "I‘EIBUE_QESJ"L 1260 LET x:xsi .

moo i L Ef 138 LET ~s=fA$! o

LSBT S A e Pty SRS 120 IF As<> " THEN GOTO 119
" T4Dd PRINT AT =Z1.8; " “: R 150 IF Z&="ZZ" THEN STOP
T 25,1:8% 16@ LET RE=Z%

S8 INPUT Z 178 GOTO 4@

; %
&e@ IF IHT (LEH Z&%-23 <:LEM Z%-2

THEM GOTL SO
THEN GOTO 1060

. 1 H r
7@ IF Z&cr™" Fig. 1. The Hex loader program.
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CODING GRAPHICS

ooaaea
aaoasa
oasaaa
a0aaan
agae0ea
ZABC4 S
i11@@7D
@i1p7e=

LD HL, {16388)
LD DE,32aad
LD BC,727

LDIR

RET

L.D B a
-,

PL.I‘.':'-H RF A

LD DE, 35

LD HL, ( 153951

LL\ E;B

qJRZ.. 3

INC Hi

DJNZ , -3

POP RF

CP @&
SR

IMIROMIRY b o o s o b b D 00 A LI RO
EBMHGﬂmﬂmm#UEPB

c.
LD GE> 16513
LD B.3
ING DE
IHC HL

R

LD HL ,32c0ad
LD DE, {16396}
2l107az L BC,727
EpBe LD IR

cga RET

ZRABC4A LD HbL r 1163986)
&6 LD 5,21

EDSBec4a

Fig. 2. The Hex code — load each line of code from the
left-hand colunm and then press Newline.

HBEDEFEHIJF
LITHOPLRST
ULJ":‘r‘?ﬂfttiﬁ?

Fig. 3. A screen dump showing typical characters designed
using this program.

1 REM EfRND)Y 7
THOT ® GOSUB BTAN 2 Y ORIMT s
E£RND? RETURN " CLEHH'LET RE
TURN _Ca 7. ( CLEAR :}1 i BRnDgm "t

IF JM27({ CLEAR $4 _LIST Tnh 5 3
OSUB 7ERND® NOT GOosuUs BITAN Eﬁnw
D+ :d47 SAUE 71{ MEXT TAN

20 REM ARRAY A% (54,5, 3)

HRAS BESM mIﬂEu=1ﬁNED

EATE

UHICH

4@ PRINT RT 21.,@; "CREF!TE
CHARBCTER?

S@ INPUT Cs%

gg IF LEN C%:1 THEN GOTO Se

CLS
aa THEN GOTO 25a

IF Cg=""
98 GOS5UE 642
ie@ IF COCDE H$EC 1 +CODE R iC.2
! +CODE F!;[C 3) +COLE R$(C,4) +CODE
A% (C,5) =& THEMN GO0TO l4
= ‘CHARARCTER EX

IF Bso»"Y¥Y" THEMN COTO 42
CLS

FOR 13=1 TG =

PRINT “5 "5 Cg; mwre;n
CRTH?

FOR MN=1 T!'I 3

IMNPUT D

LET A$(C,.HM,N) =CHRS D
PRINT Fisﬂ: L2 39 2

230 WEWT--M
52& PRINT

- REXTE M
2‘-5 GOTY 4@
=258 REM
268 LET X=0 .
278 LET Y=1&
288 PRINT . g8, 21.,@; "
HARAGCTER? £a
29a INPUT C%
3@8@ IF C%="" THEN GOTO S22
3l1@ PRIMI AT 21,0 “SEFIZF‘\'CHIHG- Fo
R_CHRRRCTER"™
320 GOSUB G40 .
339 L

S4.60

LINE *

»

@2 PRINT AT 21.,@; "MOUE 5,6,7.,8
» CONFIRHM C"™
410 RAND USR 16529
420 RAND USSR 16541
43@ IF INKEY$="5"
LET X=¥-21
1448 IF INKEY$="8"
LET X=¥+1
452 IF IKKEY $="7"
LET ¥=v-1
456@ IF IMKEY$="6"
¥Y=v+1
IF INKEvY$="0CT"
POKE 16542,
POKE 16544 .,%
RAND USSR 16593
GOTO 28
REM
PRINT AT 21.@;
(v}
INFPUT C%
IF C%:>"¥" THEM
RAHND USR 16684
RAND USR 165249
PRINT AT 21.€; "EXIT PROGRAM

IMFPUT C%
IF CHe¢»™y"™
STOR

SAVE "HT
GOTO Sa
LET C=CODE C%-1&
IF C=182 THEN LET
IF C=-1@ THEN LET
RETURMN

AND
RAND

X>@ THEN
X <29 THEN
AND Y28 THEN
AMND Y {18 THEM
THEN GOTO 286

IMNUERT
"INUVERSE UIDE

GCoOTO sS7a

THEN GOTO Z=3&

640
650
[=1=1"}
B7a&

Fig. 4. The main part of the BASIC program.

e e O F
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CODING GRAPHICS

1@ FRST

Fig. 5. Type in each of the 15 entries you'll need to create
28 LET

each character, followed by Newline.

Zg=""
=az
LN

=1

4
W
W
L
L
sl
&
<t

¥
i
T
a
@
"4
T
0
+
E'id
n

S@ MNEXT x

3@ FOR X
&e

Fig. 6. The BASIC program required to call this display in-

to a new program.

95
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Keith Hewson

SPIRALLING

The author has
developed a fascinating
spirograph program
which even allows
‘impossible’ patterns to
be generated.

pirograph patterns are
Sformed by both the interior

and exterior epicycloid
curves.

There are two basic
eguations for these curves:

INTERIOR EPICYCLOID:
X=(A-B) COSI+H COS
((A-B) I/B)

Y=(A-B) SINI — H SIN ((A-B)
I/B)

EXTERIOR EPICYCLOQID:
X=(A+B) COSI— HCOS
((A+B) I/B)

Y=(A+B) SINI — HSIN
((A+B) I/B)

where A is the radius of the
large circle (circle &), B is the
radius of the small circle (circle
B) and H is a point on the
circumierence of the small
circle.

THE EPICYCLOID

This is the curve traced out by
the point H on the
circumference of the small
circle, which rolls on the inside
or outside of the large circle.
As with the commercial toy,
'Spirograph’, the point H can
be moved from the
circumference to any point
along the radius to the centre,
where it will just draw a circle.
When the point H is nearer
the circumference of the small

9%
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B
circle, the patterns tend to be DRAWING PATTERNS H
geometric in shape. When point
H is moved nearer to the centre  The basic shapes of the A
of circle B, the curve tends to hexagon, pentagen, square, g
be more floral, or organic in triangle and ellipse can easily C
shape. The general program for  be entered into this program. ir
the interior epicycloid is: Anything higher than a n
hexagon tends to become S
1 INPUT A indistinet. To draw other o
2 INPUTB patterns, the value for [ has to r
3 INPUTH be changed. It varies, on the E
10 FORI = Oto 2 "PI STEP ZX8l1, from two to 26 times PI. fi
PI/10 There are a few ways of =
20 LET X=(A-B)*COSI+H increasing the variety of
"COS ((A-B)* I/B) patterns, but with low resolution I
30 LET Y=(A-B)*SIN [-H"SIN graphics, the number is
((A-B)*l/B restricted. The three best ways
40 PLOT30+ X, 22+ Y of increasing the variety of
50 NEXTI patterns is:
S i gy 1 'Moving to the centre’, that is,
™ -_—t movi h int H from the
A = qa- g moving the poin 1
= " circumference of circle B to |2
= o near its centre. Try this, with A b
= set equal to 20 and B to 10. E
el 3 FOR H=2TO 10 Step 4 60 :
g NEXT H
N
*; 2 'Moving to the side’, that is, 3
ol s E rotation of the pattern, which .
i 3 o can be done by moving an :
. e "'"- - angle, which must be added to |
S:::Eles o TEEmuE L the general program. Try it,
S st of with A equal 20, B equal 10, H
patterns equal to 8, and with the [ loop
";‘:9‘:2:;35 FOR10 to 2 *PI STEP PI/10. r
o ’ A You'll need to add th ‘
-‘.’" " ™ following: '
I " , |
1 4 FORIJ=0TO 3*Pl/2
nI. lll 20 LET X=(A-B)*COS
[+HCOS((A-B)*'I/B+1)
L I 30 LET Y=(A-B)"SIN
. [+H*SIN((A-B)*I/B+1)
%'l 60 NEXT ]
u, 3 'Moving to the centre and the |
Sane m— A e
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side’, that is, movement of point  second, as though the larger

H and rotation. The program

as in two, with the addition of:

3 LET H+O
6 LET H=H + 2

There is also the 'extended
internal pattern’ which is
achieved by adding the
following to the general
program:

3 LET F=10
8 FOR H=2to 8 STEP 2

9 LETF=F40 PLOTF + X,

2+ Y
60 NEXT H

RATIOS

Although the low resclution

is  circle is rolling inside the
smaller one.
The following ratios will fit

easily into the general program:

SPIRALLING INTO GRAPHICS

A456789
B 1318 14131313
H 1010101010 10

TO 14*P1

-

26"P1

And for these use FOR I=QO TO

FOR =0 TO 18*PI

=
00 O
oW
m L

EXPERIMENTS

Another direction for

For these use FOR I=0 TO
18°PI

experimentation is based on the
moving point H, program one.

A 4 6 8
B 111111

graphics tend to be limiting, the H 9 92 9

computer offers experimentati
in other directions, which are
not available on a real

Put the H loop into the [ loop.
This will draw the points of H
first (FOR H=0TO 6).

And finally, a way of

on
And for these we suggest FOR
[=0O TO 22*PI

Spirograph. Besides the obvious

one of a greater variety of
ratios, there is the possibility

Some of these have an almost
of mandala-like quality.

putting the smaller number in The following can be used
first, and the bigger number in in the exterior equations:

showing the smaller circle
moving inside the larger circle,
by using the rotation program,
is as follows. Put the ] loop
inside the I loop. This will draw
just six circles. Use FOR 1=0to
2*PI STEP P1/10and FOR J=0
to 2*PI STEP PI/10.

l SPECTRUM These super

value for money cassettes are only available via zx 8 1
MAIL ORDER, from ORWIN SOFTWARE .

GHOST GOBELER TANK BATTLE Fon

.an.

rurning irio bisck

CASSETTE A Tam progeaini for 08 Bouncing Letters, Bug Splat, | Cheng, Cao

tor & whils, BLACKSPOT Gobble the stars and avaid
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John Wilson SHOOTER

SHOOTER

Simple but fun, that's
how we view this
game.

first enter the following
program:

LREM: o o sveeses
2 POKE 16510,0
3FORN=0to 11

4 INPUT I

5 POKE (16514+N),1
6 NEXT I

Now, RUN the program and
input the following machine
code (the commas separating
the numbers represent you
pressing Newline):

42, 14,64, 126,254, 118,200,
54,22,35,24,241,

Now, remove all the lines
except line O, and type in the
main body of the program
shown below.

ON TARGET

Once you have typed in the
whole program, type RUN and
you are ready to start the game.

ere is a program for the included in this article. You will  On the right of the screen, the
H 16K ZX81 which need 16K of memory because target will appear and on the

combines machine code the machine code locks for 118,  left a column of arrows will be
with BASIC to form a simple, the Newline code, which means  seen. When the arrow is in line
but fun to play, game. that unless RAMtop is more with the target, press the ' key

In this listing you will first than 3.5K the machine code will to fire.

need to enter the machine code  not allow you to fire at the You get ten goes to hit the
using a machine code loader target. target, altter which you will be
program such as the one To enter the machine code, given your score.

(Y /N) 7T
1@ IF INKEY$="%" THEM GOTOC 4
112 IF IMKEYZ="" THEM GOTO 1@

TRND*1S+5)
FRCE T -

LB A
IF INKEY % «<«>"" THEN LET L=USE
16514
IF L<»@ THEN GOTO &S
NEXT N
IF N=R THEMWN LET 35=35+1
NEXT G

VUV\I‘WVVVVVVI

CLS
PRINT “SCORE=",5;"” OUT OF 1 SCORE=3 OUuT OF 10

PRINT AT 1@&,&; "PLAY AGAIN A screen illustration from the program. Shooter.

[ el T o=}
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ORIC & ATMOS 48k .......

%, L
Super 3D arcade action Invaders will test your skill and 30 co-
ardination to their limits. 8 rippling colour Invader screens of
increasing difficulty with keyboard controlled 30 laser movement
and fire sequence. (Brain required) £6.95

Oricle (Smart Oric)
Hours of family fun. Oric gets smarter the longer you play, eventually
you will have no secrets. Be careful what you say. £86.95 Alsoin Franch)

Mystery Tower
Supert musical arrangements. 47 different rooms. 30 and colour make

this adventure game most enjoyable. You will certainly gat Iost, or forget
where you're going. £6.95 (Also in French)

Flight Simulator

With airspeed, radar, ground/
vertical fiight path indicalors,
artificial horizon and altimeter with
confinuous flight monitor on engine
condition, stall speed efc., full
colour, Hi-res graphics, 30 and
sound, £6.95

Space Crystal

Space trading adventurs game. Fascinating 30 space Iravel on your
voyage in search of the illudium crystal, Black holes, metecrite storms,
Spare pirates, elc. Full colour and sound. £6.95. Also available for
Dragon 32, Spectrum and Commodore 64

| QUARK DATA P.O. BOX 61, Swindon, Wilts. Tel. (0793) 40661. |
I Pleasesupply. ... .. .. ..

Prices ncl p & p LK only

] Cheque for total amount enclosed
Mame. ... . ...
- IAddress. .




Little Brothers should
be seen bt not heard.

A maxim which eloquently describes the

Brother HR-5.
.Less than a foot across, it's nonetheless loaded

with features.

But there’s one thing the HR-5 won't give you.

Earache.

For the annoying ‘clickety clack’ many printers
produce is mercitully absent from the HR-5.

Quietly efficient, it delivers high definition dot
matrix text over 80 columns at 30 c.ps.

The HR-5 also has something of an artistic bent.

Being capable of producing uni-directional
graph and chart images together with bi-directional
text

[t will also hone down characters into a
condensed face, orextend them foradded emphasis.

Incorporating either a Centronics parallel
or RS-232C intertace, the HR-5 is compatible with

REGULAR, CONDENSED, OR
EXTENDED FACES,

CUT SHEET A4 OR ROLLER
PAPER.

BATTERY OR MAINS
OPERATED.

most home computers and popular software.
Perfectly portable, the battery or mains operated
HR-5 weighs less than 4lbs, and has a starting price
of only £179.95 (inc.VAT).
Which is really something to shout about.

PLEASE SEND ME MORE DETAILS OF THE REMARKABLE BROTHER
HR:5 PRINTER.

SOMRRES : |

TELNO.__

DEPT R BROTHER OFFICE EQUIPMENT DIVISION, JONES + BROTHER, SHEPLEY STREET, GUIDE BRIDGE, AUDENSHAW, MANCHESTER M34 5]D
TEL:061 330 6531 (10 LINES) 061 330 0011 (6 LINES) 061 330 3036 (4 LINES). TELEX: 669092 BROTHER INDUSTRIES LTD., NAGOYA, [XPAN,




