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INTRODUCTION '

Once wpeon & time 1t was not easy to write and play
pames with computers. Beck in the dim, dark past,
it could cost you %80 to %100 an hour just to rent
saccese to & time-shared mainframe vis & terminal.
And the only ouput you had wae on the printout of &
noisy, herd toe read teleprinter. Think what those
restrictions would have done to your current pattern
of spending houre Llovingly debugging, end improwing,
your Llatest mesterpiece.

We, fortunetely, do not have to suffer such medieval
conditions. The Lluxury of having 8 computar of your
owhn, driving a TV screen, with unrestricted sccess
to the machine, allowe you to work for as long ae
you like creating games snd other programs.

In this book, you'll find a8 colleotion of oun
fevorite computer games, We hope some of them will
soon be up end running on your computer, and are
stored with your own favorite programe. Thay're sure
to provide you with @ Lot of fum in the weeks ahesd.

[By the way, from now on, we'lLl use "I™ in this
book, rether than "we™ which sounds too much Like
the "royel wae". "I" gaeamg to read better.]

I've delibarstely written the book so that 1t 1is
‘open-ended'. That 4is, in contrest to many other
collections of geames programs on the merket, I've
assumed you'll want to edept and improve the prog-
remes onceé you get them wup end running. Therefore, |
with many of them I've included program breakdowns,
some Lline by line, wso you know what each section of
code 1is doing. Ag wall, the introduction to easch
section discusses a bit sbout the philosophy of
writing gemes of theat type, has & word or two to say
about the besic algorithms which you cam wuee to
cromte pgenes of that sort yourself, and generally
Bime to give you a eolid beckground sgainat which

you cen expand and develop your own games—writing
akille.

Mear the back of the book you"lLl even find & section
devoted entiraly to gomes fdess which you can con-=
vart into computer games.

Toe mnaxzimnise the length of program you can get inte
your machine [ond to keep progrem entry time down to
2 minimun] few of the progrems include instructions.
These are in the text. However, 1f you heve the
memory [and the inclinstion] you can eesily add o
"Dg you want fJnstructions™ line as part of the
initislisation subroutine, and then include a short-
ened form of the instructions from the text in your
program,

I think wa should get to the fun parts immediately.

Good game=pleying,

Tim Hartnell
Glen Pringle
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Board Games

Some gemes could not have existed without computers.

Think of the whole range of Spsce Intruder types of
gemes and tha PecparEon Ones. These could have not
come into being before the computer = using o TV-
Llike screan for output - wes davelopad. Meny other
gemes, of course, predate the computer by thousands
of yBars. Howevar, more and more of thesea
traditional gomee have now been computerised, with
boerd gemes being 86 populer with cComputer gamos
players 88 thay were with players fin precomputer
doys.

In this section of the book, wo have @& QenRerous
grop of board games:

GOMOKU

FOuR IN A ROW
CHECKERS
EMIGHTSBRIDBE

- % ¥

We'll start this wesection of the book with B
discugeion on how board gemes can be gasily modified
to make it possible for & computer to handle tham.
There 1& & common thread which holds togethar all
the programs in this esction of the board, & thread
whieh you can eléo usé to help you deyelop programs
to play your favorite board games.



Look first at this disgrem.

It sghows & checkerboard

numbored to make it eaey for the computer to handle.

3 4 5 6

7

Yau can
referring

indicate eny sguere on the
to the number along the Left

bosrd by

hand

gide,

(such as 3), then the number along the top [such ae
4), In thie cesa, the Lines numbersd 3 [slong the
left hand side] and the Line numbered & [along thae
top] meet at the square numbered 34, If you wish to
move & pie¢e, you can do so by entering the number
of the square you're moving from (such as 55), then
the number you're moving to [such ms 66) and the
computer ocsn understand exactly whet you're doing.
There 18 no need to change the numbers entered by
the human pleyer into another eset im order to ellow
the computer to interpret them,

That is the firset 'secret’ of writing board gemes %o
your computer cen play them. The second i thet =
board numbered {in this way has another graat
advantage over one which is simply numbered from one
to 64 in order. Whan you move 8 piece in any
direction on this board -- no matter where you start
—— the difference between the equares is the sama.

It try to wexpand on that somewhat eryptic
estatement. If you mowve one square up and to the
right —— Like the move of 8 piece in checkers —— you
will move from, say, B4 to 35; or from 53 to 64; or
from 71 to B2. But notice thet no matter whers you
areg on the board;, the difference between your
getarting and ending squares is slways 11, If you
move diagonally up to the Left, you'll move from,
say, 268 to 35 [plus 89), or 66 to 75 [also plus 9] or
from 22 to 31 (plue 9 again],

This predictebility makes it relatively simple to
creste & bosrd which the computer can handle.

How the computer plays

Imagine the computer hat B checkers piece on the
square numbered 24, It could be programmed to check
each square on the board, and every time it found
one of ite own pieces, could check if there was &
human piece on the square numbered the same as {ts



piece [thet 16, 24 in this examplel, plus 11 [that’
jg, on 35); =end it could check to aee whethar the
squarea which was 11 past that, 46, wae blank. If dtf
found that all these conditions were true, thal
computer could jump over sguere 35 into square 46,
and capture the pisce currently cccupying 35.

This, 1in eesence, 1i& how many computer board games
== from checkers, through reversi, to chass == work,
based on & eimple B by B grid numbered in this wmay. 1

If you were writing cheos you ocould specify the
moves of the knight by knowing it con always move |
to sguerss which ere the following ‘numericel
distance® from the sguere op which the piece now
E1ts: |

21 12 -8 -19 -21 -1 18 8

Try it now, by placing & coin on eguare number S8,
and move it aa iFf it were & knight, working out the
mathamatical relationehip between tha
eguare, &nd the sguere you're mowving to. You should
find the differences are the seme &8 tha numbers
listod obove.

The progreme 1in this section, and in many other
parts of this book, were writtemn in & "top down'

manner, inmn an eattempt teo produce & structured;
program whieh 18 relatively easy to follow and)

modi fy. Meny of the progrems were written by
entaring the following "bare code"' ot the start:

10 AEM WAME OF GAME

20 B0SUA 9000:REM INITIALISE

an GOSUB BO00D:REM PRIWT BOARD

40 G0SUB 1000:REM COMPUTER MOVES

50 GOSURA BOO0:REM PAINT BOARD

60 G0SUB 7DO0D:AEW HUMAM MOVES

70 Check if humen has won or computer has
won and if so branch to end of

gtarting,

game message...
80 GOTO 30

This etructure was written, 1in nearly all coses,
before I had the slightest ides how I wee to
socomplish the goale I had set myself for sach of
the subroutines,

ALL progreme were written out completely on peper
before the computer wae aven Tturned omn, 80 Ehat a
version of tha geme could be '"hend run® bafore
starting to sBctuslly grepple with the geme on tha
computer. This eneble the worst bugs to ba ceaught
right at the beginming.

Among the many great adveantesges I di scoverad
regarding programming on paper in this way wae the
willingness with which I completely diecarded whole
blocks of code if they were Ffound to be unworkable,
It is much more difficult to decide to eraee & whole
section of code from & program once you @ctually
have it in the computer then it i® to Just tesr up @
piece of paper. The temptation —— when Lines of
program are actually in the computer == fa8 to fiddle
with them, in anm attempt to make them work, at Least
efter a feshion.

Working on paper, then, tende to avoid hawving code
whieh really should not be im & progrem somehow be-
ing patched together to make it work. Working with
8 Btructured outline, such as thet L['ve described,
makes it simple to Know which parts of the progream
carry out whieh taak, I know, Ffor exesmple, in thes
outline above that the boerd i8 printed by the
subroutine starting at Line BODD. Therafore, 1f the
board comeae out Looking o bit odd, I know immediete-
ly which section of the code I should concentrate
on.

Ag well as helping in the early 'gat 49t working"
stoge, @ structured program tends to invite improve-
mants. Once you have, for exemple, your own Checkers



progrem wup and running,; you can go back to it Gome
tima im the Ffuture to try &and make it pley a Little
batter by going just to that part of the code which
covars the computer's Qama. You will not have To
wade through veet scres of code, trying to work out
Just what eeach Line does, and which particular Lines
control the computar's play.

The methods I'"we just outlined ere used throughout
thie, and most other eectione, of the book. It may|
prove instructive to Look tThrough some of thel

programs to follow through the Listing, end work out
which section does what. In many progrems, vyou'll,

sae thet I've fncluded lines of asteriske as & REM
stotemant. Theas break the program into Esparsate
modulee which should help you follow the progream
through .

0o =3 O% W B bk g =

‘GOMOKU

=i U L [ =

You'll find GOMOKL an essy pame to Lesrn, but one
which 18 wolmost imposeible te win. The computaer
pleys extramely well in this progren, which i8 bssed

an ona written by Graham Charlton.

You have to try to get five of your pieces [the H's)
im a row in any direaction, while the computar i
trying to do tha eama.

Have & look at theesa board poeitions from the stert

of one gome I ployed egainet the program. BEtudying

tha printouts will show you how the game unfolde,

and will show you how to play 1t:
123 8567248 12345678
T FLE | 1 % aa s 5 s 1
Ll - & L] - Ll Ll * z E - - Ll * - " .E
ekl e R I e
L] L L L L L] L] - q‘ ll' - L L L] L] L} - q‘
e | | S R L 5 s -]
Ll = - - - Ll - ﬁ E - L) - c " " " ﬁ
S o § B R R | j e R e R
ARt T s | B e e TR
12385678 123056 TAH
123 4% 678 12305678
Fo e BRI e i | n P e G S e 1
St I ey e e E T 2 Z T T 2
" = " :‘.‘- s EE m 3 3 = 8 @& c * = 4 a 3
R R | B e S, T
e v = s B o &« s § B el et coHEDLERG T
rr A i R [ B &« « &« TG 5 6
" A " | B T Iir = & H ] H L I T | 'il'
TSR] - RS I e e 8
12385678 12356 T1H0



| 170 FOR E=2 TO 9

1238567348 123256738 ' 160 M=f (AK10+B)
e R 190 IF M=C THEN PRINT "C "3
2 M mem m W g 2 2 EoE s ow s oA w W R | 4 200 IF H=H THEN PRINT "H -
- NSRRI - R R | = SR S s R 210 IF M=4& THEN PRINT ", *g
I I i e e« T 4 Sa iR e T 220 MEXT B
i I S 5 +..HBCR. 5 |23 PRINT A
5 r o ECH .. 6 6 .. .2CH,. & | 240 MEXT A
R e el LT e B e 250 PRINT TAB(713"1 2 34 5 & 7 a~
- MR = e A e R ] e | [ 260 RETURM
1231865678 12385678 | | 270 PRINT:PRINT
280 PRINT?414, "PLEASE ENTER YOUR MOVE...":PRINT
~ 290 INPUT B
00 G=G+1
i f f 3 f ? f T ? : i : f ? 156738 g | 310 IF 6<12 OR G>B5% OR A(G)<>3&6 THEN 280
E - - - - - - -E E [ 3 - L] : : ; : 2 2‘ Szn I=H= PR l MTN IE’L.‘ 1 PRI maqqa, L*
3_ = ﬂ 3 3 c it 3 | 33':" ﬁIE'III:I
: e et LR (L f | 340 RETURN
S i S e e - ST
51#1-“254.5 sql.H"ﬂH‘s 40 L=0
S e G R b s CGND. & 370 FOR X=1 TD 4:K=0:N=X{X)
Ll i o : R 380 GOSUB 100
- = Bl - - = = = ¥ " Ll L3 n & - ﬂ =—l=
EEREREY Yo ae
[ 410 NEXT X
Hare's the Liati 420 IF L33 THEN PRINT:PRINT “YOU WIN''“:END
ng for your very own game of GOMOKU: 430 T=1
10 REM GOMOKU 440 IF T<>2 THEM I=(
20 GDSUB 7HO 450 IF Twm2 THEN I=H
S0 BOSUR 130 440 G=0zH1=0:L=0
40 BOSUB 270 470 FOR A=12 TO 8%
S50 GOSUB 130 480 M=
&0 GOSUD 350 490 IF AlAN< 04 THEN &00
70 GOSUB 130 SO0 FOR X=1 TO d4:K=0zMNeX (%)
HBO IF L33 THEN PRIMT:PRINT "I WIN! Ty EOTO 1040 510 GOSUBR 100
O GOTO 40 S20 M=—M:GO5UB 100
100 E=f 530 IF K> THEN H1=0:L=K
110 E=E+N: IF A(E)<>Z THEN RETLRN =40 [F L<XK THEN 570
120 K=E+1:GOTO 110 950 IF T=1 aAND L<4 OR (T=2 0OFR T=3) AND L<2 THEM S70
130 PRINT CHRS{28) S&0 MeM+1
1530 PRINT TAB(7I;"l 2 3 4 % & 7 @+ | 970 MEXT ¥

1o FOR A=1 TO #H:PRINT TAE(I)ja;~ “: 380 IF Mi=HI THEWN &O0

14 i



590 Hi=M:G=4 i 1000 NEXT J

&0 HEXT A 1010 @ (Z)=
10 IF H1<>) THENW 480 1020 RETLRM .
G20 T=T+1:IF T< >4 THEM 440 1030 DATA 34, 35, 44, 944, 47,54, 55, 534,57, 66, 75, 84
H30 fm] 1040 SOUND 14, 3:S0UND 16, 2:S0UND 13,4

3 3
&40 G=RMDI77}+13 e SOUMD 18, 2: 50UND 14,5
&50 IF AGI=44% THEN &30 1050 SOUND 13, 6:END

660 A=A+13IF AC100 THEM &40 i
470 PRINT:PRINT "I COMCEDE THE GRAME®:
PRINT "TO A& MASTER'!“:END

580 AdGE)=l |

&0 I=0: =G Led * ]

o0 FOR X=1 TO & . T #F B B E# LE
710 E=0 | TR T B ER W AE &=
720 HN=X{K) W a5 8 B BB e
T30 EEEUE 160 BF ¥ F BE ¥ ® B ¥ F Em
T840 M=-N: GOSUE 100 | a8 BE RER B B (N TIT] e
TS0 IF KL THEN L=K T B ® R " aE
;?g :§¥T K EEE ¥  E L) T

il l‘-m‘"'I : | TI . n " u " BRE

Bl CLS:L%= ":REM 25 SFACES a8 B I | = » L ]
;gg Eé: 2i:0?51;{43 T EE BEE 5 8 A TTNT .
Hic vol E:z izt ¢ & B RE B 4 &8 ® oE EE

| T T s E ®EoER B T

820 AICX10+B)I=as T T Y (T T}
B30 MEXT B e ae = » Em L

BaQ MEXT C | L] L
B30 FOR Q=1 TD 4

B&0 READ I:X(Qi=7

B7O MEXT @ I
SHO DATA 1,9,10,11 |
BP0 H=SSC (“H") : C=/BC (L")

P00 PRIMNT:PRINT "ENTER '¥* IF YOU WANT THE ™

F10 FRINMT "FIRST MOVE, "N* IF YOU DON"T" |
B20 M=) I
B0 M=p+1

240 Al=INKEYS

Y30 IF ASCI"N" AND AS<H"Y* THEN 930

P4 CLS

TF¥0 IF AS="Y*" THEN RETURN

280 FOR J=1 TD RMHD{12}

%0 READ I

16 i 17



FOUR
IN A ROW

In thie geme, FOUR IN A ROW, &8 its name suggests,
the aim 18 to get four of your pieces (the H's] in e

line fn eny direction, before the computer [wusing
the C's]l mansges to do so.

You indicate your choice of move by specifying the
column in which you went to move your plece. The

piece then drops to the lLowest aveilable peaition
within thet column.

The computer plays this game fairly well, aond
Burprisingly quickly, considering the number of

times it can go through those Loopd within thJ
program,

1 wes not perticulerly plessed when I finished th
firet hand=written version of this program, hanluaj

it seemed to me that I hed teken & ‘'brute force'
approach to solving the problem. I was sure therg
would be & more clever way to do it. Howevar, I comn-
tinued with the progrem, and then entered it into
the computer. It won the firet geme, even though it
Played & Little oddly, so0 I knew I wag onto &
winner, despite the programming spproach, Then, when
thinking about it Later I realised that $f the
progrem was correctly structured (as it wes), had no
redundent code [and it heen't, ee far as I can Beerl,
ran quickly end wall, it did mot need 'fiddling' to
meka the programming more tricky, Transperent code
is slwaye better than overly clever convoluted code|
which, although 1t may occupy lese epmce, and may

fun & few nicroseconds faster, 1s almost impossible
to modify.

id

the rogrem you have here 18 my ‘bBrute force'
f:raiun. i Ig 1: generously supplied with REM
gtotemente so you heve Little trouble in working out
what esch section of code does. It should also
prove fairly simple to modify, once you hawve played
g few games with it in ite present form,.

In this wersion of FOUR IN A ROW, the computer
plways allows the humen to have the first move, and
beses 1its initial move on that made by the human.
You may wish to modify the program so thet there is
gn option feor the computer to have the cpening mBOveE.

Before we get to the Listing of FOUR IN A ROW,
here'e one geame played against the program:

P M : » :::E*-.
Gl e ce H
1234567 LA AR
Ao i sl T
Rl ] i R HECHRARC . .
i23856717 12 345617
ol é . : : PR E
e et e CCHHE ..
L H é cc g HEH DB ne
HCHHEC . . HCHHC.H

148
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Loy
20
A0
40
e
i
70
HoO
0
1o
11
120
130
140
15
160
17{)
130
15
200
210
220
230

240

Lo Ty L
g g Einno0e
B el TR e
e T CHAHCH., A
ECHHBRCC CCHHBGCC
HHCCCHE HHCCCHE
HCHBHCCH HCHHCCH
12348567 1238867

8 16 the listing for FOUR IN A ROW:

REM FOUR-TInN-a—ROW
GOSUB 10%90:REM INITIALISE
GIISUE S40: REM UFDATE BUARD
GOSUB &801REM WIN CHECK
EO0SUB FB0: REM HUMAN MOVE
G05UE 2601 REM UFDATE BOARD
GOSUB &80: REM WIN CHECK
GEUE 110:REM COMFUTER HOVE
FRINTA320,L%: GOTO o
REM XEEAKEEZIREESS
REW CONFUTER HOVE
:ﬂiNTEEED,"PLEHEE STAND BY FOR MY MOVE 1
A e
B=H+1
IF A{Bi=—2 THEM 180
IF AMBI=C THEN X=C:BOTO 210
IF A(BY=H THEN X=H:GOTO 210
IF B<¥7 THEN 140
GOTO 480
REM et L L R R Y RSP I T
REM FOUR IN & ROW DANGER/CHAMCES
REM ACROSS
IF &iR+i1=¥ anD ACE+2)mXAND A (B+3)=E AND
HiB+HIZ)< 2E THEM 2
IF AiB-1)=X AND ALB-21=X AMND &i{E-3X)=E nN;E 2
AB+FICXE THEN 1230
IF A(B+1)=X AMND A(R+2)=x AND A{B—1)=E AaMD
ALBE+S) ¢ 3E THEM 1240
IF AlBE-1)=¥ anND AB+Z) =X ANMD a{b+1)=E AMND
AIB+11)<3E THEN 1250

270 IF AlB+lj=X AND A(B-1)=X ANDA{(B+2)=E AND
AlB+12)<>E THEM 12&0
280 IF ARiB+1i=sX ANMD A(B-1)=X AND A(B-2)}=E AND
AiB+EY < *E THEN 1276
270 IF AIB-1)=X AND A(B-2)=X ANDA(B+1)=E AND
ATB+11}<*E THENM 1250
300 REM DORM
310 IF B30 THEW IF A(B-10)=X AHDA (E=20)=X AND
BIE+10}=E THEM ] L
20 REM DIAGOMALS
330 IF AlB+1lli=X AND A(BE+ZZ2)iaX ANDA(E=11)=EAND
AlBE-1)<3E THEN 1240
40 IF A(B+Fr=X ANMD A(B+I8)=X ANDA(B-F)}=E AMD
GiB+1¥<>*E THEMN 1ZB0
TS0 REM SRAERERERRERE kdks
3460 REM MAKESBLOCE THREE?
370 REM ACRDGS
B0 IF AiB+1ia) aMbh &(B+21=E AMDACBE+12)<*E THEN
MOVWE=E+Z: GOTO &0
90 IF Ai(B+1})=X AND A(E-1)=E AND A(E+9}<¥E THEN
MOVE=E-1: 8070 &S50
00 IF AB=11=K AND A(BE-2)=E AND A(B+8}<3E THEWN
MOVE=B-2: GOTO &50
410 REM VERTILCAL

420 IF AlB+10)=X AND AL(B-10}=E ANDA(E}<XE THEM
HOVE=B-10: GOTO &50

420 REM DTAGONAL

440 IF AiB+Ri=K AND A(B-Fi=E A4ND A(B+1)<>E THEN
MOVE=B—-%:60T0 A%O

450 IF B>11 THEN IF A(B+11)=XANDA(BE-11)=E AND
A{B=11<E THEM 12%0

40 GOTO 120

470 REM A3EXEXzAIfNR

480 REM SIMGLE MOVES

420 FOR M=1 TO =

SO MO e

SLO NEXT M

Q20 COUNT=

230 FOR B=11 TO 77

S40 [F A{BY<HC AND A(R) < HH THEWN &HO00

Ja IF AiBEr] b=E AND AC(B+L1)<E THEN COUNT=COUMT+ 1
SHACOLNT b s |

21



D60 IF AlB=1)=E AND A(B+9)<E THEN COUNT=COUNT+1 |

¢ M (COLMT ) =B—1L

570 IF A(B=10i=E AMD A(B)<3E THEM COUKNT=COLINT +1

sMICOUMNT =B =10

580 IF AIB-11)=E AND A(B—1)<>E THEN COUNT=COUMT+1

sMICOUNT Y =B-1 1 |

S0 IF ACBE-F1=E AND A(B+1)<*E THEN COUNT=COUNT#1

HO0 NEXT B
G100 IF COLMTC =0 THEM &40

tHICOUNT i =B-9

&20 PRIMNT "I THINE WE SHOULD CALL IT & DRAW"
&30 PRINT:FRIMT: FRINT: END

&40 MOVE=M{RND {COUNT ) )
50 A MDVE) =0

S50 FRETLRM

SF0 FEM WIN CHECK

SEG K=H

JO00 B=10

S0 B=B+1

T20 IF ALBNC>K THEN 770

FA0 IF A(B+1)=X AND A(B+2)=X AND A(BE+3)=X THEN 200
740 IF B>30 THEN IF A(B—103)=X ANDG (B-20)=% AND

ALB=30)=X THEN BOO |

730 IF B>33 THEM IF ACB=11)=X ANDA(B=22)=X AND

AE=-Z30=X THEM 800

a0 IF Br27 THEW IF A(B-F)=X AND &(B—-1R}=% aND

70 IF B<77 THEN 710

780 IF X=H THEM X=C:GOTO 700

I90 RETURN
Bod REM WIM FOLUMD
Bl PRINT

ATB-27 1=K THEM BOOD

BZO IF X=H THEN FRINT "YOU"VE BEATEM ME, HUMARN!™
B30 IF XKeC THEN FRINT "I°VE DEFEATED YOU,

HUMAM! " SOUND 16,3

835 IF X=C THEN SOUND 16, 2eSOMD 13, 41 SOUND

857 IF X=C THEN SOUND 13,4

B0 EnD
50 REM E3yrpizyzgssy

18, 2: SOUND 15,5

a4 REM UFDATE BOARRD
870 PRINT CHR®(28);
gao FOR Esi0 T 0 STEF 10
B8990 PRINT TAB(S);
Qo0 FOR J=1 TO 7
210 PRIMT CHRE{A(R+JI} )" "3
Q) NEXT JtPRINT
930 NEXT K

S8 PRINT TAB{S)g®1 2 3 8 5 & 7"
%0 PRIMT:FPRINT
253 RETURHN

970 REM EREXREERRE
FE0 REM HUHAN HOVE

o FRINT®2E8, "YOUR HOVE- .

MEPRINT

1000 PRINT2320, "WHICH COLUMN DD ¥OU WISH TO™
INFEUT "MOVE [NTD":J

1A
120
150

L 1o
1¥S0
10&0
170
1 B
L0
11
1110
1120
1135
1140
1150
11&0
L1
1180

1190
1220
1230
1240
| 290
12 &0
i 270

i=]

F=7+ 10 FRINT2286, Les PRINT L#:PRINT L%

IF Ai{Z+10)=E THEN 1030
IF aiZr=E THEN A{I}=H:RETURN
PRINTAZS84, “YOU CAN'T MOVE THERE™

GOTO 1000

REM #ESFEREKER
REM IMITIALISE
CLS

DIM AC109) ,MI30) ,Fi&)

E=44
HuT2i L&/

FOR B=1 TD 10%:A(B!=E

D=H=10%xINT (BS1

al

:PRINT L#:PRINT L%

IF D=0 OR D37 OR B<11 OR B>77 THEM A(BI=-%

MEXT E

LE="

RETURN
HOVE=BR+Z: GOTO
MOVE=B=3: GOTO
MOVE=E—1: GUTLD
HOVE=B+1:G0OTO
HMOVE=R+2:GOTO
MOVE=B-2:GOTO

L300 IF a{B+200< B

&5
50
(ot (]
LS
ok
G0

1REM 31 SPACES

1 7H0 FMOVE=B—%:2 BOTO &5
1250 MOVE=B-11:60T0 &350

THEN MUONE=R= 10z

GOTD &S50 ELSE 324



CHECKERS

The geme of CHECKERS has =& Llong 8nd honorable
histery. A. C. Bell (in his book Discovering Olc
Board Gamwmes, Shire Publications, Aylesbury, UK,
18980) says it was invented sround 1100, “"probably ir
the #outh of France, wsing Backgammon teblemen on g
chequered chessboard with the Algquerque method of
capture™ [pp. 35 - 36l. The Encyclopedia of Sports,
Games and Pastimes (Fleetway House, London, c.1936)
puts {t much further back in time: "Forms of it wero
known in ancient Egypt, Greece and Rome, while the
geme wes played in the mid=-seventeanth century much
s it is todey.®™ [p. 237}).

Regardless of 1ts ege, 1{t is a very popular geme
eround the world, with many Evropean countriess
having regional variations on the geme of thair own.
Continentel dreughts (checkers is generally known s
draughts ocuteides the USl, for exemple, f& played on
8 board of 100 squeres with each player starting the
geme with 20 pieces. It was daveloped in the smrly
1700's.

This CHECKERS progrem pleys tha gamse you ara
probably most familiar with., It pleays swiftly, and
reasonably wall, although 1ts Leck of endgame
strategy often leads to & dreametic collapse in the
final moment of &8 geme.

CHECKERS 4f&8 pleayed between you end the computeor.
Each of you is attempting to take (that is jump over
to capture, thenm remove from the board] the other
player's pieces, or to confine the opponent's pisces
B8 hé morE mOveE are possible.

The game 18 generslly pleyed on o board with G4
squaras, which are slternately Light and dark. In

24

this
Eample
with

Program,

machine's pieces me C's

When
gcreen,
playing

the geme begine,

playing wp,

the firet move then delete Line 50,

AlLlL movee must be meade slong
can only move forward,

pieces
opponent's eterting eide.
'"kinge"
board,
kings

signa.

Kinge

disgonals.
that 18 towards

Pieces are converted fnto
when they reach the back rank

Your kings are shown &8s K's,
are dollar

the board [ee you can BEE

geme we heve shortly)] 18 & series of dots,
your pieces shown s H's [for human)
[for clevar]).

mDye

forward or beck. After capturing a piece,

ovar
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COMFUTER: 4
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]
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Individuml

COMPUTER:
HUMAM:
2 5 6
" -
" . H
3 .
2 6 b

and

e C3s —d oo

e -

from

you're at tha bottom of
and the computar ie 8t the top
down . As the program 16 currently sat up,
the computer slweys hase the first move.

BeroGE
the computer's
aithar
by Jumping
inte the vacant Sguare immadietely behind
the captured piece, you cam move agaim iFf there 18 &
further capture which can be made.
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COMPUTER: 9 COMFUTER:
HUMAN: 10 HUMAN:
12325678 1234856
E - & : ‘B a 'l L] -
T £ ; oy T " . »
E - - L] L E 6 - !- - " -
: *® " Ll Ll 5 5 - - -
% . 5 3 i B
. . K 3 3 . . -
4 o W - E E o * " Ll
a " - - 1 1 L] - -
1 2345678 123456

This 18 the complete Lieting for CHECKERS:

10 REM CHECKERS

20 GOSUE L1210:REM IMITIALIBE

30 REM DELETE LIME 30 FOR HUMAM
40 REM TO HAVE FIRET MOVE

50 GOTO 9o

A0 FREM EXFEREREEFERERERIRARARNN
70 GOSWE &00:REM PRINT BOARD
80 BOSUB 760:REM GET AND FRINT HUMAN MOVE
S0 BOSUE &00: REM PRINT BOARD
100 GOSUB 1E0:REM MAKE MOVE

110 BEOTO 7O

120 REM KEEEXEEEEFEXEREESNRORAN

130 FOR X=1 TO 10:5(Xi=0:MEET X

140 SC=0g A=87F

150 A=f-1

140 IF @{Aar<>C AND RiAI<C K THEN 230

170 B=0: IF A<ZY THEN B=Z

180 BE=B+1

190 M=a+h (B

200 IF M»BE8 OR M<11 THEM 240
210 IF (Di{Mi=H O © (M) =HK)
230 IF BLZ OF (B{A)=CK AMD B<4)
240 IF axll THEN 150

THEN 18<

=

= Pl BN S = D

MDD Q(M+M(B) }=E THEHK ZB0O

aaly

EL=de IFQ{Z2y=C 0OF CMZ24)=( ORQ{Z26)=C OR Q{ZB}=C

THEN EOSUBE1 270

-1 ]

20
P70
280
250
300
10
320
330
340
350
S&0
=70
280
390
400
1
420
430
4440
450
Q&0
47
480
490
500
S10
520
S0
=T T
550
Sal
570
b=l
=90
&0
&£10
S0
&30
&30
LSO
Eadid

IF FL=1 THEN 570

GOTO 420

G EM+M (B) ) =R (A s M =ErQ (A =E
CO=C0+1

GOSUE &g

f=M4N (B2

E=0

BE=H+1

IF (a+2¥N(BI<11 OR A+2ZKN(B) >88)
M=d+M (B

IF @iM}=C AND B>3 THEN RETLRN
IF (@i{M)=HK) AND Q{M+N{B})=E THEM 330

AWND Bid THEN 330

IF B<2 OR (B{A}=CK AND B<4) THEM 330
RETURN
IF SC<12 THEN SC=5C+1

S50 =100%a+B+20:
IF SC=d THEW 4730
HC=RMD{SE)
A=INTIS(ECH A1 Q0
Mef+MIiE (X0 —100ka8=20)

GOTO ST

SC=5C+1 1 A=RMND (88}

[F Oify<=C AND BOA)<>CK THEN 550
B=0

BwB+1

Muf+=Mi{E)

IF H>88 OR M<11 THEN S70
IF Q{H}=E THEW S57T0

IF B<2 OR @ial=Ck AND B<4
IF SC<300 THEN 370
EFRINT:FRINT"I COMCEDE THE GAME":END
BiMi=RiRIsRiA)=E

RETLURN

REF £liERigiEisEsdiglEdiay

PRIMT CHRZ(28);

RETURM

THEN S00

FRIMT" COMPUTER: "Ci
PRINT® HUMAN: "HU
PRINT® 1 2348547 8"
FOR F=B0 TO 10 BTEF -10
PRINT F/10:™ "y

FOR B=1 TO 8:FRINT CHR®{(QIE+F})gz" “jeHEXT O

g7



&70 PRIMT F/l10: NEXT F |

&80 PRINT® 123 4% 578" 1060 DIM Q{71 ,N{4};5(10)

&90 IF CO=12 OR HU=12 THEN 710 1070 H=72: HE=75

700 RETURN 100 C=&7CE=38

710 IF HU=12 THEM FRIMNT"Y(H HAVE WOM!" 1050 E=E2: OF=-9%

¥20 IF CO=12 THEN PRINT"I HAVE WORN'!" 1100 FOR M=1 TO 99:D{Mi=0F:MEXT H

730 PRINT*THANES FOR THE GAME™:1END | il110 FOR M=1 TO &4

TA0 REMEEREEEREEN SRS RRT R0 R0k EN 1120 READ 0,G

750 REM %% TO CONCEDE THE GAME 1130 PiDI=GIMEXT M

7&0 REM HUMAN HOVE 1140 DATA 81,44,82,4&7,83,44,04,47,85, 456,85, 67,87,45
770 PRIMNTD4146, "ENTER YOUR MOVE"sFPRINT 1150 DATA BH, &T,?l &7,72,4L,73,467,74, 4& 7%, 487, Th; 44
7E0 PRINT244B, "z INPUT"FROM" § & 1140 DATA 77.47,.78, 4& 61,086,562, 87,635, 46, 44,67

790 IF A=99 THEN GOTO 730 1170 DATA &%,45,b56,87,67,46,68,67,51,32,52,%6

gO0 IF Qiald>» H AMD R2(A) <> HK THEM 780 1180 DATA 53:32, 54,#&,55 32, 58,48,57, 32, 98,46

B10 PRINTD448, " “ey INFUT"TO"z B 1190 DATA 41,44,42,32,43, 4&,448,32,45, 446, 46, 32

B15 IF DiAal=H AND B<& THEW 810 1200 DATA 47,44, 48,32,31,72,32, 46,33, ?z,an 6,35, 72
BZ0 IF CHBI<:*E THEN 810 [ 1210 DATA 36, ﬂE,SF ?2 38, 4k,21,46,22,72,25,86,24,72
825 PRINT2416&," "y REM 15 BPACES 1220 DATA 25.4&.2&,?2.:?.4a.zﬁ,h,11 T2, 12,86,13,72
B30 D(EI)=0RiAl:DliAaN=E 1230 DATA 14,46,1%,72,15,44,17,72,18, 46

BIS PRIMTZ448," ": REM 10 SPACES ({740 FOR M=1 TO 4:READ X:MI{MI=X:iMNEXT H

240 REMEEXCEFEEENLEANERER TR EY | (250 DATA =-11,-%,11,9

BS0 FOR T=ll TO 17:IF B(Ti=C THEN B{T}=CK 1240 CO=dgHU=0:RETURN

Bo0 NEXT T - 1270 IF @i{22)=C AND Qi1ii=E THEN A=22:H=11:FL=1:RETURN
B70 FOR T=82 TO 88:IF OI(Ti=H THEN Q{T)=HK ] 1280 IF Q¢22)=C AND D(13)=E THEN A=221M=13: FL=11 RETURMN

Bl MEXT 1 1290 IF @t23)=C AND B(13)=E THEN A=24:M=13:iFL=1:RETURN
EF0 REMEFEERERKEENATRENEEATNTNN 1700 IF B(24)=C AND Q{15 =E THEN p=241M=15: FL=1:RETURN
00 IF ABS{A—BI<12Z THEN RETURN | 1310 IF D{(26)=C AND @{(15)=E THEN A=2&:H=15:1FL=1:RETURN
e 13290 1F B(26)=C AND D(17)=E THEN A=2&:M=17tFL=1:RETURN

P20 IF TY¥<Z THEN PRINTa414,; "GO0D MOVE"; GOSUR 13440 1330 RETURM

250 IF TY>7 THEN PRINT3416&,"GOT ME!":GOSUB 1340 . 1340 FOR 0=1 TO 1000:MEXT 01 RETURM

30 HU=HU+L: B¢ {A+B) /2)=E: BOSUE &00 ] COMPUTER: O

950 FOR T=82 TD BE:1IF Qi(TisH THEN Q(Ti=H THEN Q(T)=Hk HUMAN: 0

&0 MEXT T

S70 PRINT: INPUT"CAN YOU JUMP AGAIN(Y/N)™jyA% {

775 PRINT341&," . 1 1234567148

SEO0 IF A%<:"¥" THEN RETURN TR | T R

FIR0 A=B:GOTO BOO I T ¢.€¢€.C.C. T

1000 REMEKEEEEREEES RN RdNERER { | 6 . € . . C.C &

1010 REM INITIALISE 5 - « C . . 93

LO20 CLS: PRINT "FPRESE THE BPACE KEY® N . . . 4

1030 IF IMEEYS<{> * * THEN 1030 9 H.H.E,RB. 3

1090 OS 2 . H,.H,H.,HR 2

1050 PRINT“PLEASE STAND BY" y E.H.H.-.H. 1
12385678

2a
-4 |



KNIGHTSBRIDGE

It is pleyed on o seven by seven board., Tha computer

talle

being
to down
being the
topl, and
move to.

ell moves
bafore you

You cepture by lLending on top of an enemy piece. The
player to capture five of thea
pieces 18 the winner. There are no nultiple jumps.

first

You'll

7
b
|
'

| HEVE TO WONE THE PIECE 0N 77

the co-ordinates of the square you're

the eide of the board, ¢th
co-ordinates of the sgu

then leaves you to decide where you

you which piece you muet move [esch pifece is
indicated by entering & two-digit number,

the first
moving
digit
the |
mill’

@ Esescond
Bre 8Ccross

AlLlL pieces move like Chese knighte, and
are checked to sea 1f

Bra allowed to movae,

Ff SCORE 15 &

TR SIORE 05 0

123435647

s e

CCECCCC

-

1234347

find the computer plays sewiftly and wall.

iKY SCORE 15 0

they sere llnill

efnemy"'s sSevan

TOUE SCORE 1§ 0 I

1238567

FTEECECEC.Y
Boonnmenh

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

12343417

an

YOU MUST ROVE THE PIECE M %
TH

10 REN KNTSET5BR1DEE

20 EOSUB TAP sREM IMITIALLSE

30 EOSUD 470 :RER FRINT FO&RD

40 IF HUS [R CO+5 THEK £BY oFEM END OF GAME
S0 BOSUR 300 :REN CIMPUTER MOVE

&4 GOSUA 43¢ :BEN PRINT BOARD

T IF A=Y (R DD+5 THER 880 :REN END OF GAME
B0 BOSIE 138 s RER PLATER MOVES

90 BOTE 30

106 REX pigreeyeienegaiabporend

|10 REN PLATER HINES

120 =i

L30 m=RMBine)#01

Loy E=0+

L50 IF Q=304 THEM &BO

JE0 IF HINMDT2 THEN 1H)

170 FRINT*Yil WUST ROVE THE PIECE ON°E

169 INFHT W

1590 IF M=¥ THEN @«500:B070 &80

206 REM Wk [CHECE [F WIVE LEGAL #Ek

210 P=h

120 £T=1

30 IF Mel(CTh=N THEN P=l

6 IF CTE THEM ET=CT+1:80T0 350

254 IF Pub TREN PRINT* JLLEGAL MD¥E®1B0T0 180
269 IF HOMb=E7 TMEN MUsHU+1:PRINT*WELL FLAVED!™:FORR=|TES00iNELT
270 HMp=dga HiM)=T2

280 RETERM

90 REM AERbRRRRRIARLIIRRDRRERY

100 REM COWFUTER MNES

30 @=0

TH Ri=01+1

330 EeRNDYEs1H1D

34 TF RI=50 THEM 6B

3% IF WOKhHET TEEN 130

I60 PRINT®] HEVE TO BONE THE PIECE ON°E
385 FOR F=] TO J000:NEAT F

0 el

1o [F Kol W00 OR C+T0WIDTT THEN 408

185 OF HIK+1ENNI=72 THEN FRINT “GETCHE®'*1FER F=L TO 130d:MEXT F
390 1F HiediWap=12 THEN COsCOeL3EOTO 450
¥01 IF W3 TEEN Wel+0:B0TD 380

a1



B8 b

W20 IF (E+DIWCED OR E+ZiNDOTTH AND WL THEM W=h+i:5OTO 438
A30 TF BiKeD Wb HOME BHD OB THEN Wabel:EDTO 430
A4 IF W=B AMD HOKICNINCY Ak THEN @0=500:BOT0 430
450 Meie =i DN

ik RITh=d:FiTI=AT

7% RETURM

£BE REM puRRRDRLIROLIOONERRIND

%% REW PRINT BOARD

0¥ CLS

915 PRONT TAR(E);"®Y CCORE 1S'C0

520 PRINT TAE(E1;"YOUR SCORE I5"HU

53 PRINT
41 PRINT TARB);"1 23 4 56 7°
550 PRINT TAB(R] §*-==emmm e '

964 FOR M=T T 10 STEF =10

ST PRINT TAROE M/ B0y

00 FIR N1 T0 7

50 PRINT CHESIHINGND 13" *

00 MEAT M

&L0 PRINT WA Q0

&2 MEIT B

B30 PRINT THE{B) j"-mmrmemmmmv —

&) FEINT TARCBIG"I 23 454 7"

S0 RETURN

B70 REN SRRERRIERRIITEARSRAEETS

£30 REN EMD [F GRME

£%0 BISUR 49

To IF HU=5 THEM PR INT*V0U HEVE BEATEM ME, YOU, HUMAN®
710 IF CO=% THEM &3SUB 920

TH IF @=300 THEM PRINT*[ ACCEPT YOUR WISH 70 COMCERE®
130 IF @1=304 THEM PRINT™] COMCEDE 7O & MASTER®

T END

750 REW SEEERRIEEELITERRALAEET

Thh BEM IMITIALIEE

T70 CLS:PRINT*PLEASE STAND BY, ... HMAN®

760 BIN HOEOQN, IURN

T §=0:00=0:8=0

) HU=0:C0=0:REN SCORES

BLd FOR A=1 TO 99

B0 BF AMTY [R A=T4 OR M=ol DR A=02 DR 2= OR A=30 THEW NELT A&

]

k=55 OR fedd OR j=bd DR A=49 DR de30 OR A=13 THEN NEIT A
ii': EE 419 ORA=20 DRE=70 DRA=29 DRés16 ORA=19 ORRCIL THEN KETT
£50 HiRl=te
Bbe TF &)70 ANB ACTE THEN HiA)=47
g70 IF A3L4 END ACIE THEK HiAl=T2
E79 IF 4399 THEW 290
BE0 HEXT A
§%0 FOR &) TO E:RE&D T0RIZKETT A
800 [WTA -4,-21,-12,-1%,19,12,21,8
:'!1: :}ﬁmls YICTORY 15 THE FIRST*:PRINT"STER IN DUR FLAN T8%

930 FRINT® TAKE*:PRINT"OVER THE ENTIRE EARTH ' * tRETERN

a3
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Adventure

Down inte the depths of darknese you go, Armed with
only your computer, and your keen mind, you have
decided to take on the forces of evil.

You mey be on 8 desert island, inside =& haunted
house, within e dungeon deep within the bowels of
the esrth, or trapped in & ceve &yetem or & plenet
'somewhere in 8 galaxy far away'.

ADVEHNTURE games take place in all these sScenarios,
and a thousand more beside, Come with us now, 85 we
disegcover the sxciteament of the worlde of ADVENTURE.

o o ol o o o

The word ADVEMTURE is wsed to describe the cless of
computer gemeés in whicéh the player moves through an
alternative reality. In this 'otherworld' there are
monsters to be fought, treasures to be discovered,
maps to be made, and purzles to be solved.

Meny people feel that ADVENTURE gemes are the most
exciting games which can be played with & computer,
If you are intereegtead in role-playing gamee Like TER
Hobbies"' Dungeoneg and Dragone [(the geme and name are
registered trademarks of TSR), then you'ra cartain
to enjoy pleying ADVENTURE.

I"'wva i{included two ADVENTURE-Llike progrems im this
book. Both are reasonably difficult to solve, but
are most enjoyable. HNeither of them are so hard to
work out you'll give wp in frustretion.

Ome featurs of truea ADVENTURE pamee 18 that the
reality they model is gonsistent. That 1s, the world
created within the ADVEWTURE program is solid, and
== apart from eny evente specific to that geme, Buch
a8 an parthguake, or a8 magic spell —- the parts of

ar



the world do not shift in s rendom fashien., IFf you |

wolk past @& 'gnarled and twisted oak, with the

jnitials of your best friend carved in the trunk?® |

when going down & cartain woodlend park, the Sane
oak should still be there when you return. In =&

properly constructed ADYENTURE the rivers stay in

place, the dungeon walls do not wmysteriously wmove
and shift every time you turn your back, and objects
you put dewn 1in one ceve within an underground
Labyrinth do not euddenly appear of thelir own
yvolition @& hundred caves eway [unlLess, of coursa,
they've besn blessed with some form of magical auto-
transportationl].

Map-making i& one of the trus ADVENTURE-players
gkille =nd delight. Working your way through an
imaginary [but gelf-consistant] envi ronment,
tackling moneters and collecting treasures, &olving
puzzles a8 you go up and down steircases and chutes,
gxplore e&ide tunnels, gat Lost in gelf=circling
mazee, and o on i8 enly fescinating if the world
you are exiploring is meppable. You should; for
example, be able to sxpect both ends of & tunnel to
always @merge in the seme spote, B0 when you come
acrpss one entrance to that tunnel later en in @
game from & di fferant position, you will have a new,
useful elus to Further flesh out your map of the
anvironment. ALL the 'worlds' created in the gomes
in thie section of your book mre mappable.

Role-pleying 1is part of Life, There are surs to be
many eitustions in your everyday asctivities whan
you, to @eomes extent, are forced to adopt 8 role.
Moet Jobs, unfortunately, expect you to behave as iF
the needs and goals of the compeny were Yyour own
neede &nd goals, that the enthusissm you Pproject
esch deay to customers and fellow-workers were your
own, idnner eanthusiassms, aond Ba on. You may well
fFind thast, in new situations, you have learnt to

mask your lack of eese by ascting confident, gnd @Bt |

ease, discovering that —— if you do it skillfully —
pecple teke the projected role as 1f it were your
true Belf.

a8

The role-playing which takes place within the
imaginary environments of an ADVENTURE geme i far
more interesting, and 18 generally fer removed from
the self of your everyday Life. When you think sbout
it, sven playing gemee Like 'Cops and Robbers' i an
exercise in role=playing.

So, we've sll had experience in role-playing, aven
if some of 1t wes not 8s much fun as taking part in
long=range campaigne to rescue s handsome prince,
trapped within & tower. The ADVENTUREE given in this
book &re by no meens as elaborate &3 some of the
onee offerad for sale for your computer, but they
are mnore carefully and consistently orgenised than
magny 1 heve seen, eand -— g8 & bonus == give you
frameworks within which you cen construct ADVENTURE
programs of your own.

Role-playing gemes which involve othar people, such
gs TSR's O & D which I mentioned sarlier, generally
have a great deal of flaxibility in developmant &8 &
geme proceade. Under the control of o good Dungeon—
magtar, & role-pleying geme can develop and avolve
in directions which he or she had not aven 1magined
when getting up the initisl scenario. Unfortunately,
computer role—pleying gemes cennot be so flexible.
In many weys when playing ADVENTURE with & computaer,
you are trying to solve » puzzle, or series of them,
which the progranmer has created, The computer can
be wuwsed to help set up the initial scenario and
determine where objects will be loceted, and perhaps
where o pearticular stairwell will Lead, but the
overall #hepe to thae anvironment is fixed by the
programmer when the peme is written.

¥You ocan ses this in esction, Ffor exsmple, in our
program STRONGHOLD OF THE DWARVEN LORDS where you
have to work your way through & maze to discaver
wharea the Dwarven tressure is stowed. The computer
actually hides the tressure, and modifies -tha "3-D
maze' to some sxtent, but thet is sll. OFf course,
the conputer is elso used to produce the feadback to
the player &% the geme 18 underway, and its role
there is vary wvoluable.



Once upon & tipe, war cappRigne were re-anacted on

table tops. Mepoleonic battles were fought and won
on large sheets of card marked with rivars and
woods, g playars re-enacted mejor engagements

within wars, or crested their own. Wargemers found
the plessure of the gemes they pleyed could be
incressed {1f attention were pasid ss much [(if not
more) to the individuals they were fighting with,
rather then Just with squeads of soldiers. This
attention to individual identity lead directly into
the role-playing pemes we have todey, @8 geamers
discovered how rewarding it wes to take on the role
of a particular Lleader.

Our Dungeonte and Dragone developed directly from
the war games where players took on the iddentities
of individuals within bettles. Twe pgemers, Dave
Arngeen &nd E. Gary OGygax decided to codify an

entirely separste reality, which they fnitially geve
tsa tha world 4n 41874 s o boxed set of three
booklets under the title Dungeons and Dragons. The
geme became &n ENOFmMOuUS Success, and now hundreds of
thousande of people spend a significant partion of
their leisure plunging into the depths of the earth,
a8 clerics, trolls, m=sagsicians and sorcerars, BX-—
plaring, fighting, conquering -— snd occasionally
dying -—— ae they go.

Tha originel D& D 1dee wwon spawned & host of other
gemes, such a&s Runequest [Chaosium Ltd, Albeny,
California),Buehido and Chivalry & Borcery (Fantasy
Gamee Unlimited, Roslyn, Mew Yorkl, Tunnels & Trolls
(FlLying Buffelo, Inc., Scottsdale, Arizona)l, Travel-
ler ([Game Designers' Workshop, Bleomingten, ILLi-
noie) end Haroes of Olympus [Task Force Games, Ama-
rillo, Texas].

Will Crowther snd Don Woods entered computer history
in 1976 by putting the world's first role-playing
game == Just caollad ADVENTURE -- onto a mainframe
computer at Stanford University. (The program wsE
sctually written by Crowther, &and elaborated by

dn

Woods, although today both men are genera lly cre-
dited with development of the program.] Although the
game quickly became @& cult—-pursuit all over America,
the floodgates to computer AOVENTURE=gaming did not
— and

open until microcomputers put machine-power
computer time -- into the hands of millions.
Cheaper memory enabled axtremely wolaborate adven-

tures to be created, and o0 now the computer ADVEN-
TURE gemer is extremely well sarved.

Crowther and Woods pearhaps created batter than they
knew. Even today, despite the multitude of progremns
available, the original ADVEWTURE s =still going
strong. At Lleast five companies at present are
gelling wversions of the original AOVENTURE for the

Apple alone.

This original progrem was written in Faortren, @nd
when it wes added to a free software—exchanpe Libra=
ry (Dacus) organised by the Digitel Equipment Compu=
ter Users' Bociety [(most of whom veed Dac's DGP=11
systems), it Eoon became the most-used progrem in
the Llibrary. Two years Later, pnother adventura
progras, Dungeon wab added to Decus. This progrem
which took the ADVENTURE idea wmuch furthar than
Crowther's program, was written by Tim Anderson,
Marc Blank, Bruce Daniels and Dave Lebling, alLl of
the Programming Technology Divigion of the MWIT Labo-
ratory for Conputer Science.

The Addison-Weeley Book of Appla Computer Softwara
[edited by Jeffrey Stanton and John Dickey, The Book
Co., Lewndele, Califarnia, 41881) devotes 29 peges to
describing fentasy, role=playing, sdventure and war

simulation games svailable for the Apple II., If the
support for thst computer is EO good in this field
of software, it indicetes that meny othsr popular

computers are slso well-supported.
Although there 8 & trend towards graphic—basad

adventures, rather than the classic text—based onas,
the attraction of text programs continues. Just as

41



televisfon did not make radio
the fimagination {8 stronger than anything manm can
make == 8o graphic adventures have not taken away
the epecial wvalues of text-based games, where tha
mind 1s triggered to produce worlds far more fantas-
tic than any thet a clever progremmer could draw
using the sophisticeted graphics eveilable on
of today's machines,

obhaalete =-— because

One of the Leeding companiee in tha world d
producing

ADVENTURE programs 18 Adventure International,

founded by Seott Adame. His company has some of the

most 1imeginative displays st computer shows of
anyona in the games software field, and it is good
to know hie progrems are ss exciting me hie show
displeys. Make sure you experience the plaseura of
playing s Becott Adesms sdveanturs program 1im due
couree, and you'll sse how far the genre hes besn
eéxtendad,

I met Scott in Atlenta one day &t o computer show

and found him friendly, quiet and resarvad. Somabow,
I'd wexpected him to be Like & warlock from one of
his dungeons, or & dragen from one of the cave
systems. Mowever, some behaviour wes more in keaping
with my expectations. It was Halloween, and Scott
end his crew were all dressed to the nines as chara-
ctors out of some of the progreme. The sama approach
to life which hed him tell hie etaff to come to work
in fancy drese permestes his progrems. Start with
the programe here, which are much simpler to solve
then progrems Buch ae Beott's, and then graduate to
the commerciel programe. Parhapg hie program
Adventurelend would be & good pleace to begin, before
you wmove on to some of hie other games, and onto
thoee produced by other companies.

L L L R A A R YT YT L ]

I guess {it'a
sdventure
know

time now to fintroduce you to the
Programé in this book. If you'd Like to
more about the field, to help you write your

4p

mAany |

own progrems, there 8 &8 vast body of Literature

which i® of interest. It includes:

GAMEE -
1881, by

IM ADVENTURE
August

ADVEWNTURE
Computing,

- PUTTING
prticle 1in Creaativae

Robert Plemondon
- GRAAPHIC ADVEMTURES ON THE ATARI - article im

Crestive Computing , August 1882, by John Anderson
— FANTASY BGAMES [(parts one and twol =— articles

in Creative Computing, fssues of March 1881 [part
ene]l and Mey 18B1 [part two) by David Lubar

= AN ADVENTURE I SHALL COMPUTER GAME
GIMULATION - article by Scott Adess [(when he was

just about unknown!] in Crestive Computing, way back

in August 1878
= KINGE OF THE CASTLE WALLS = article 1n

Practical Computing, March 1882, by Dennis Ellis

— ADYENTURE WRITINE - this i= an immensely
valuable 16-page booklet, distributed by Aardverk-
B0, 2362 5. Compmerce, Walled Lake, MI 4B0BEB (313 BE8
2410) for around $5.00. It explaine the whole
beckground of sdventure game writing, gnd includes a
completes adventure program, Daesthship. If you read
nothing else in the field, you should get held of
this booklet if you really went to discover how toO

write adventure gamas
— FANTASY ROLE-PLAYING GAMES - Holmes, J. Eric

[Hippocrens Books, Inc., Mew York, 15811 _
pp_ WHAT IS ﬂUﬁEEDHS AND ORAGONS? - Butterfield

John, Parker Philip, and Honigmann David [Panguin

Books, New York, 15982]
= DICIMG GITH DRABONE - AN INTRODUCTION TO

ROLE-PLAYING GAMES = Livingstona, lan [Routledge &
Kegan Paul, London Melbourne and Henleyl
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gtrafght statement rogerding thes directions you can

'I‘ move from your present poeitionm. After easch move
S RONGHOLD OF ["setep'), you'll be given & screen display Like the

following:

THEDWARVEN LORDS R—

Deep beneath the earth you go, far into the Dwarven ggﬁ$ﬁf E?E;

Heartland. Danger 1% on every Gide as you descend, EI!'.ET'IHI'&T_-!:

but your groed drews you on, Bearching through the HEET: EPEH

dusty stacke of uncatalogued manusceripte im room -

5468 of the British Museum, you came across & faded, R : saM PEADS

and &lmost illegibla map to a Dwarven hoard of THZ DWARVEN SOURCE BEAM R L

gold, &and s8ince that day, you have been obsessed
with the 1dea of finding 1k,

Then you'll beé asked to enter the direction you want
to move, o8 FTollows:

A& you go down into the Labyrinth, you realise that
the Dwarven Lords, who secreted the gold here 7388

yearg ago, have Long since become extinct, &0 the WHICE DIRECTION DO YO WAHY
main danger you Feace is from tha Leyouwut of fhe TO HEOVET

covern system itsalf, rather then from Guards of the

Stronghold. H - RORTE, § - SOUTH

E — EAST, W - WEST, H - HELP

In STRONGHOLD OF THE DWARVEN LORDS you are 1in ul
caveérn wmhich holde the gold. Each time youw pley this You wmill not, a&s you probambly reslise, be emllowed to
genma, the gold can be in one of three pleces. The walk through walle.

gnly informetion you get s to your progress s
infermation providad by the Dwarven Sourcea Beam
which you found &s you made your way into the cave
eystem., This gives you Teedbapck after esch move o9
te the locetion of the gold, but you need to learn
how to interpret the information 1t gives you before
you'll be able to make much usa of it. | |

[ The aim of the game, needless to sey, 1i8 to resch
the Dwarven riches ss quickly as pessible. To aid
you, there 15 & map of the cavern system From sbove,

whieh you can cell up from time to time.

There are two catches to calling up a mep of thie

: type. Firstly, although you are shown, the Locationr
The other information you get i& in the form of a| of the gold ilrnﬂt. Sscondly, each time you enter

' '"H' to get & look at the map, you'll be penmlised 1E
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steps. Therefore, it 18 in your interests to use tha
Help option ag foew tinese ae poesible.

KORTH

HEPRORIRERELETS
# #eadecad fad
tf FEPIR #
#f PFRER HREEEE
wE dE0E0 dad
it & fod BFW
FREEFRE K0 [
SaFFROR RFF F ¥
fr = ¥ FaF
#& FHEFEL i
#d fd FRFOF
PESEEE ¢ FSEFF
FEEROR B0 RIFON
# Ll #
FREREERAICRORDND
S0UTH

Although there sre some features which sre common to
and

gach gvary ocavern genmerated by this  program
(dictated by the dets statements from B60 to 950),
the cavern is not identical from run to run. As well

as that, as I mentioned earlier, the gold iteelf can

be in one of thres locstione within the ceve eystem. '

The output of the progrem, a8 it is given in terme
of the directions you can teke from your present
position, could be modified to produce & '3-D maze®
outpuk. You know, from move to move, which
direction vyou're facing, end the computer knows
which directions from that pesition represent
possible moves, You would need to add m subroutine

which draw & picture of the situaticn imnediately in
front of you, choosing from a bank of pictures [one
with the ares streight in frent of you clear but
with the walle solid on either €ide of you, another
with extrances to the right and to the left but with
the path straight ahesd blocked off, and &0 anl] Eo
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produce a ocontinuous picture of the scens ahead.
This can be most effective, and mey well be worth
implementing on your system.
Mow, here 48 tha Listing of STRONGHOLD OF THE
OWARVEN LORDS so you can start trekking for gold:

L BEN STROWEHOLD OF THE DWARVEN LIRS

1) BIELR &40

1 BiEUE 440

&) FEW tERRRERRRERRRORERRRRDEAR
50 WemeiciF NFISO THEN BOTO %a0

&) CLS:PRINT: PRINT

T PRINT "STEF NUMEER"N

il PRIAT

o PRINT*MORTH: °j

160 [F AID+1,E)=5 THEM PATMT"OFEN"
110 IF Aib+1,Ednl THEN PRENT WALL"
{20 PRINT "SOUTH: *j

L50 IF Ail=-1,E1=5 THEN PRINT™IFEN"
140 IF WiD=0,E1=X THEM PRINT=MELL®
150 PRINT °EAST: "}

18 IF A0, E+il=0 THEM PRINT®OPER"
179 IF A0, E+l)=1 THEN FRINTWALL"
180 PRINT "MEST: *;

{%0 IF AID,E=11=5 THEN PRINT"DPEN
200 IF AR, E=11=1 THEN FRINT"®ELL
210 PRINT

720 FRINT®THE DWERVEM SDUICE BER® REARS®;
30 PRINT LO09R85 I 1-D0 +IODARSCY=E}
244 REM pRERERRRRIDREROERERIERD
250 PRINT

Tt PRIMT*NHICH BERECTION B0 YOU MaNT™
270 PRINT®TO HINE™™

286 FRINT:PRINTEH-NORTH, S-SO0UTH®
190 FRINT'E-EAST, W-MEST, H-HELP®
IS T4 IHIETH

300 ASSINKEYS:IF AS="S"DRAN="N"0RA$="E"DRA="N"ORA$="H" THEN 10

W 50T 300

T IF Bbe®N® AMD HDet Eb=) THEN 300
320 IF B4s*5" AND ALD-1,Ebsd THEN 300
110 IF AB="E" AND ALD,E+1)*1 THEN 300
T4 IF A¥e"W* AND AID,E=1)ie THEN 300
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T3 FIR F=l T8 &8
BOD READ §,C
B9 A1B,CI=5
a26 WEIT F
430 We-15
340 RETURN
350 SEA gEdRRpIgRRREROREERRLLR
B0 MTA 2,2,2,3,2,4,2,5,2,6, 20,7
B0 DATA 3,7,4,7,5,7,5.8,%,5,5,4,5,3,6,
#80 DATA 7,3,7,4,7,5,7,6,7,7,7,8,7,9,9,8
£ DaT& 7,9,10,8,10,7,10,6,10,5,19,4,8,8
00 DATA 10,5,11,3,13,3,15,5,14,3,14,2,7,10
TU0 DATH 4,10,%,10, 4, 18,3,19,2,10,2,11,2,12
) DETR 2,15, 3, 14, 6000, b b2 b, By b, 04,7, 12
930 DRTA 14,12,8,12,0,04,9,02,%,13,%, 14,10, 12
980 DATA II,!.II.l[I,i!,I.l,!I,liillil,ll‘l,#;ﬁ.!u
950 BATA 13,11,03,12,13, 15,15, 14, 14,1
v: SEUND u:aam'm b b SOUND 4, B:FOR J=1 TO 10801 HENT J
970 PEINT:PRINT:PRINT "MFTER"N"STEPS, 70U HAVEN'T BEEW' ]
980 PEINT "ABLE T FIMD THE BWARVEN*:PRINTIAR (18} TREASURE'"
90 FRINT "SHAME DM YOU...."
1000 EOSUB S00:F8R J=1 TH 2080 NERT:DN

43

THE DUKE OF
DRAGONFEAR

THE DUKE OF DRAGONFEAR PUts you inte mnother grid
EyEtem world, but one which 18 populeted with o
renge of fesrsome Possibilities including pite
conteaining quicksand op dragons, wes well es magic|
caveE which esan transport you Bt rendom within the

Land af Dragonworld, and caves filled with Dragon's
gold, |

When you first run the progrem, you'll get this
quick peek 8t a map of Dragonwarld: I

I IXITIIXIXIXXIX
I .po D, .1 |
IDI;.I+--I ]
B e L 2
i Ve E e T e T
I+T.H..‘?I |
D TR PR, SR T
i e R PR ]
I .00 . .4 ..702 {
EXTIIXIXXYXX !

In thig mEp, X represente g wall you cannot pPeEEE or
B cBve you ecennot enter, H (for humsn] is yau
Bterting in sbout the tentre of the system, § is the
tressure caves, 9? the magic transportation caves, D
represents dragons and 0 telle you thet cave
conteine gquicksesnd. Obviously this s g world
Filled with Potential pleasures as woll as dangers, |

If you're a veteran of CORputer games, you may well
recognise that THE DUKE OF DRAGONFEAR 18 @ deve lop=—
ment of the Hunt the Wumpus games. Wunpus ie one of |
the grand old Btandards of computer pemes, 1in which |
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you 8re in a cave system, Lopking for one or more of the Yumpus pro
grame which have
proliferated

mythical bessts known, im the singular [and these around the world and
gres most singular bessts)] ae Wumpus. Wumpii wa are framework wuwpon nhi:h "?Lghnr“’“““ the very beasic
pesurad, by those who care ebout such things, is the besed. This program gi UKE OF DRAGONFEAR s
plural. Anyway, 1in essence, o grid is set up im outceme of the prugr..n V::druu Rore control on  the |
such gemes, and objecte, people, affects, WMONBLEFE and imposes s t1-n-Lim;t 8 treagure to the ceves,
and whatever else you choose are placed st locations to your geme.
on the grid. From time to time, if you so dacide, As  wall, i
one or more of the contents of specific cells of the which can ;:: 1::: :E:':pﬂd with 8 "magic samulet®
grid mey move. The human player, of couree, can aleo Unfortunately, becauss "'f which are around you.
move fTrom cell to cell within the grid. :hlﬂ 1t comes to |nvnki::“-::1:bt :Enh e
oBEn't work ' @ old amulet
Generally, thers 1% no overall vieible map of the tontante of n::uu:-:;; Ezthc-“ Sl SEL e g th:
syetem, although some prograsms [such as THE DUKE OF one in which you stand ang t caves surrounding the
DRAGONFEAR) do provide such information for players. Sl you whioh of the aight 11 fs ropeer 5 908 not |
The wvery first Wumpus game was wmritten by Gregory 9 it ie raferring to, It
¥Yob in 1875. In David AhlL'e superb book More BASIC ¥
Computer Geames [(Creative Computing Fress, Morria- X f ; : : : : XX x |
town, MNew Jersey, 1878], Mr Yob expleins how he was Xbx X » + & f
visiting People's Computer Company, 1in Menlo Fark, XD, ity a e i X
Celifornia, to see the programs they were develo= W . ; |
ping, &nd he noticed thers were thrae "'hunt the X TR ™ ; % |
something' progreme being written, sach en & 10 X 10 X § % : T i ? :
grid, and each of which geve feedbesck to the player S R 3 :
in terms of 'mo, no...try to the northwest'. R S : |
Disenchanted, Mr Yob returned to o lensly f%ime- L XXXXXXxxrx
gharing terminel [beck in those anciant days, gent L 18 not
reeder, humen beings did not have Little computers &t how ::czn:i:a :: may sound. You'll be nurprisnd|
at their beck and call] and hemmered out the program ation the !!ULE: r:n?d-‘k. of the Limited inform-
whieh eventuslly becems the very first 'Hunt the brief glimpse of Eh vides. As wall, you'll get o
Wumpus'. Mr Yob had the cresture dwelling in a doca- start of the game :n:'::ﬂ:Y::ﬂn from above at the|
. me to time BB it goeE

cahedron-shaped cave system. on.

Mr Yob's inventive penius did mot stop at Ehis |

point. He peopled the cave with 'megic bats"' which

moved you from plece within the system at random,

with bottomless pits, aond ensured that the arrows

with which you were equipped when you entered the i

syetem could FLy round COFRETFE, |
I

You cen ses now how this framework beceme the heart
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This is the program Listing to enable you to becone

THE DUKE OF DRAGONFEAR:

10 REM DUKE OF DRAGONFEAR

20 GOSUB 1Z80

T30 CLB:PRINT: PRINT:PRINT

40 FOSUB 1200

50 @ERMD(TI=1

&0 IF Q=0 AND E<>S5 THEN GOSUB L 200 :

70 CLS:PRINT:PRINT:PRINT "DUKE "REY, ?nuingz IN CAVE"E
FRIMT "YOU ARE CARRYING L

g0 IF G0 THEN e L

90 GOSUB T&0 :
100 PRINT:PRINT "YOU HAVE"ZS-H"UNITS OF CHARISHMA LEFT
110 PRINT:PRINT "WHAT DO YOU WaNT TO D07
120 PRINT "N — NOVE NORTH, S - MOVE SOUTH
130 PRINT "E — MOVE EABT, W - I"II.'.I"-.I'E”I.-EET
140 PRINT “F = FIGHT A DRAGON, @ QU L

. [FZ$="N"0RZ$="5"DRI$="E"ORZ$="W"
1%0 INPUT Is:Uso:IFZ L

15% IF Z#%<2"@" THEM 130

160 IF Z$="MN"ANDA(E=10)=88 OR Z#="5" AND A(E+1O)

=g8 THEM 1&20
162 IF Z$="E" AND A(E+1)=BE OR I#="W" AND A(E-1)

=88 THEM 1520
170 IF I$="@" THEM B=%¥:1B0TO 1170
180 ACE)=46:IF Z#="N" THEN E=E-10

190 IF I%="5" THEN E=E+10
200 IF I$="E" THEMN E=E+l
210 IF Z#="W" THEN E=E-1
220 IF 1$="F" THEM GOSUE 730

AlE}y=&65 THEM GOSUB ZT10:REF HAGIC
BIE =&E THEN GOSUB 400:REM DFEAG0OM
250 IF AlEI=B81 THEN GDSUB =50 REM QUICESAND
&0 IF ALE}=3& THEN GOSUB &30: REM GOLD
270 H=H+1:I1F H=253 THERN O=%:=:GE0T0 11&0
200 GOSUE 1810
290 EOTO S50
o0 REM BIZRERSERAREAZIEAETNRRENE
O REM MHABIC
gul?ﬂ PRIMT:FPRINT "DUKE "AS%", YyOou*vE STUMBLED"
TE0 PRIMT “IMNTO A MAGIC CAVE . AND NOW ¥Oou® kL™ )
=40 FRIMNT "BE WHISKED OFF T AMDTHER CAVE.- - -

230 IF
240 IF

53

350 GBODSUR L&10
3&0 ALEY = 4&
ai E=RMD{T&Y+121
SEHD RETURM

S50 REM BEERNBEKEARERR R ERR A S

400 REM DRABOM

4130 PRINT “YOU H&VE WANDERED INTO & DRAGOM®S™

420 PRINT "LAIR...START SAYING YOUR PRAYERS"
F30 EOEUBR 1410

440 M=RND {10000} / 10000 IFML . ZTHENPRINT"IT HAS
FLOWMN AlAY " : RETURN
IT HAS SEEN wou"

IF A(E)I=B8 THEW 370

450 PRINT "IT AWAKEMS. . .&ND
440 GOSUB 1510
470 IF M>.B49999 THEN PRINT

475 IF M>.B4999%9 THEN PRINT "AND S0 GOES BACK TO

SLEEF": RETURMN
480 PRINT "AND NOW IT ATTACKS. s e u v ™
470 GOSUE 1410

200 IF M>.95 THEN PRINT "BUT ¥OU FIGHT BACK. ==« BND

WIN" : RETUR
510 PRINT "GOODBYE DUKE "As 2 B

=20 GOSUE 1&410150UND 1,8: SOUND i, 8:; SOUND 1,8
el =F:60T0 11&0

40 REM kdkdkkdegkadddiinsasasn

So0 REM GUICKSAND

S50 FOR Jwi TO 12

J70 FOR K=1 TO J:FRINT * “::HNEXT K

280 PRIMT "HORFRORS...QUICKSAND'"; SOUND F17,1
290 FOR O=1 TO 100:NEXT O

S00 MEXT J

S10 Qe H=0:50T0O 11450

S20 REM ExkgRkEkkdkdsiiddiigsans

&30 REM TREASURE

&40 E=sRHD 100 +100

4550 FOR J=1 TO 12

LH40 FOR I=) TO J:FPRINT " "itHNEXT I

&70 PRINT “TREASURE ! | Im

SBO FOR O=1 TO 150:NEXT [

SF0 MEXKT J:SOUMD 1&,2:S0UND 18, 2: SOUND 20, 2: SOLUND 215
FOO FOSUB 1&10

10 PRINT:PRINT "VOLU*VE FOUND & HOARD OF™

FE0 PRINT:PRINT "DRAGOM-GOLD, WORTH $"k
F30 GeE+k

"BUT IT HAS RECENTLY EATEN

|



T30
= e
Tl
TrO
Fa0
F0
B
Hio
B20
830
840
8BS0
B&O
A
880
a0
FO0
FLO
20
FI0
F40
Fao
FES

RETURM

REM ®¥¥kEXEkidRkEzyy

REM AMULET DETAILS

=

L= (E+P (¥}

IF L<xabh THEM 820

IF ¥<8 THEW Ye=Y+1GOTO 7O

IF L=d4& THEM RETURM

FPRINT "YOUR AMULET SIGMALE THAT®™
FRIMT “THERE IS "j

IF L=88 THEM FRIMT "A SOLID WALL"g
IF L=43 THEM PRINT "A MAGIC CAVE"j
IF L=5&E THEM PRINT "A DRAGON"j

IF L=81 THEW PRINT “CUICKSAMD®;

IF L=3& THEM FRINT "GE0LD"j
FRINT " MEAREY™

GOSUE 1410

RETLARMN

HEM dkidkeEdRksiieidkuiakain

REM ATTACK DRAGON
FRINT
AR=AR=1: [F AR=0 THEN FRINT “YOU HAVE USED UF aLL"
IF AR=0 THEW FRINT " ARAOMS.....":2
GOSUE 1&10:RETURM

&0 PRINT "YOU HAVE"AR"ARROWS IN YOUR GUIVER"™
IO S85=0

YEHQ FPRINT "WHICH DIRECTION DO YOU WaMT"™

T90 INFUT "Td SHOOT IMN (MN,S5,E.OR W)":S%

pR Ll
LOLO
1020
1O
10410
10750
1055

13

IF S%="N" AND AIE-10)=53 THEN S5=1:¥T=E~-L10
IF E#="5" AND A(E+10)=48 THEMN S5=]:¥TwE+10
IF S8="E* AND A(E+1)=4&8 THEN S55=1:Y¥T=E+1
IF Se="l" AND AIE-1)=4A8 THEN BS=1:YT=E-1
PRINT

IF S55=0 THEN PRINT “THERE WAS N0 DRAGOM THERE....

IF 85=0 THEN PRINT "YOU HAVE WASTED AM
ARRDOW ! ' "2 GOTO 1150

FRINT "WELL DOMNE, DUKE “A#

14070 PRINT "YOU HAVE HIT!

1080 PRINT "A FEROCIOUS DRAGOMN"

1070 GOSUE 1610

1100 IF BRMD(LG >3 THEN 1140

1110 PRIMT “YOU RILLED ITH!®:R/I¥T)=34:K=RND {100} + 100

1120 FRIMT

L1530 PRIMT "¥OU ARE REWARDED WITH #*KiG=GE+K:E0TO 1150

1140 PRINT "BUT YOU OHLY WOUNDED ITiewas"

1150 GOSUE 1410 RETURMN

11840 IF H<1 THEM PRINT "aLL YOUR CHARISMA ISY

1165 IF H<{1 THEMN FRINT "....EXHAUSTED....":30SUR
1al0:B60TO 1180

1170 PRINMT "vOU HAVE"ZS-H"UNITS OF CHARISMA LEFT"

1180 IF G>0 THEN PRINT "YOU AMASSED $"G5"WORTH OF GOLD"

1190 PRIMT:PRINT
1200 A(E)=F2
1210 FOR J=1 TO 100
1220 PRINT CHRE(AII g™ g
1230 IF 10XIMT{J/100=3 THEN PRIMT
1240 MNEXT a
1250 GOSUE L&ld
12580 IF E=% THEM END
1270 RETLRN
1280 CLS:1PRIMNT:PRINT:PRINT
1290 PRINT © WELCOME TO THE WORLD OF":
PRINT " DRAGONFE&aR"
1300 PRINT *YOUR MISSIOM 15 TO EXFLORE THE®
131 FRINT *CAVES OF DRAGOMWORLD,LOOKING FOR"
1320 PRINT "TREASLRE,; AND ATTEMFTING TO SLaY"™
1330 PRINT *"THE FEARSOME DRAGONS WHO LIVE IM"
1340 PRINT *"THE CAVES. WHAT IS YOUR MAME" 5
1350 INPUT A%
13460 CLSiPRINT:PRINT "“aLL HAalL.: DUEE “A%
1570 PRINT:PRINT “%0U START THIS EXPLORATION"
1780 PRINT "WITH 25 UNITS OF CHAR ISHMA, AMD"™
1330 PRINT *¥YOU MUST COMFLETE YOUR TASK®
1420 FRIMT "BEFORE THE CHARISMA IS WORM OUT."
1410 PRINT * ¥0U LOSE OME UNIT FOR EVERY":
PRIMT, "HOVE ¥OU MAKE"
14210 Te=INKEY®: Té=INKEYS®
1430 PRINT:PRINT "PRESS ANY EEY TO BEGIM™
1440 IF INEEY#="" THEN 1440
1450 CLE:PREIMTE2224, "FLEASE STAND BY, DUKE "A%
14460 DIM ALOD) sHe0: Qed: Leds Ged i ARns
1470 FOR B=1 TO 100:&(B)I=4&
1880 IFES 1ZO0RE>FOOR1IQEINT (B 1QI=RORLOKINT (B 1400
=H=1 THEM &{E)=H8



1420
1500
1510
1520
1530
1540
13550
1 S
1570
1580
1550
1 &CHD
1610
1&20

MEXT

FOR B=] TO S:RESTORE:FOR D=1 TO 5
I=RND(7&)+122 IF ACZI=B3 THEMN 1510
READ Cr@il)=C

MEXT D,B

DATA BB, &3, 48,81, 34

FOR B=1 TO H:READ Z:F(B)u?:NEXT B
DATA -11,=-10,=9,=1,1,%,10,11

E=55

RETURN

REM

REM

FOR O=1 T JIO00:MEXT O RETURM

FRINT "YOU CANNOT MOVE THAT WAY'":60TO 150

&7
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Simulations

Simulations ware ways of producing & counterfeit
raality. In contrast to ADVENTURE, where thea reality
ereatad via the computer is often megical and dream-
Like, the worlds scceseed through computer gimula-
tions are ganarally more dawn to sarth.

In a simulation, the computer manipulates variables
in sccordance with formulse you'we epaci fied,
kesping tabs on the unfolding of tha gituation
you've genarated, and taking the place of the anvir=
gnment in terms of rascting to your input.

Simulations attempt to replicate Life. However, ba—
cesuse reslity 1is notoriocusly hard to pin down and
Limit, we need to do some pretty drastic simplif-
jcetion before we can produce a workable simulation.

Despite this simplificetion -- as you'll scon see ==
a wmell-written simulation can imitate life to an un-
conny axtant. Cauge 8and affect arfé Linked &s
accuretely as you can devise formulae for them. Tha
rendom number generstor can take the pleace of guch
thinge =s changes in the weather, in population
numbers, im the bshavior of molecules in a gas or
the way @ colered ink ie dispersed through & clear
Liguid.

In this sesction of the book we have threa
gimuleations., One of them -- MISTRESS OF KENOPHDEIA
-= ig simple to the point of sbsurdity, but it 18
great fun to play, an you tinker with tha fate of an
entire planet. The other two == RURAL PURSUITS
[where you run & farm with axtremely fickle workars)
gnd CHAIRMAN OF THE BOARD [(where you rum a factory
that could produce any one of a range of products
including kazoos, pith helmets or eky hooks]l — ara
a Little more serious, @end the formulss employed in
them produce results a little closer to "ranl Lifa'.

81

Despite the seriousnese of the last Two I mentioned, |
they are still great fun to play, @&B you'll see when
you get then up and running. |

If you want to know more about writing simulations
the booklet Dgsigning Cleeeroom Simulstions by Glenn
Pate and Hugh Parker, Jr., will be of help. Ag wall,
Creative Computing magazine has printed two articles
which aré wvary veluable. Thesa sre "How to write @
computar ecimulation™ by the magazine's ertswhile
editor, David Ahl, which appeared in the |
Jon/Feb [1978] issum of the magazine [and i858 the
text of & talk David presented at the Conferamce on
Computers in the Undergraduste Curricula in Fulln-n.l
Washington, in June 1974), and "Stretegies for
Succesgful Simulation™ by Bruno B Wolff, Jr. which
was in the Auguest 1881 issuve. It is warth checking
your Library for these back igsuss, &8 you'll learm
8 lot of value by reading them. of particular
interest in the Wolff serticle is s set of four |
aguatiens which Link ceuse and effect gnd can easily |
be adapted for & simulation you write.

L



MISTRESS OF
XENOPHOBIA

We'll stsrt our sxploration of simulations with the
gillieet one of the lot, MISTRESS OF XENOPHOBIA,
which 1s based on & program written by Alastair

Gourley, = talented progremmer who Llives in Glasgow.

Thare's no naed to explein MISTRESSE,
givee you all the prompts you could

20 GOSUR 700

J0 REM BAERREAEIARRAEREREREREEE

40 FOR Y=1 TO 20

50 CLS

&0 PRINTzPRINT

70 PRINT"MISTRESS OF XENOPHOBIA,A REPORT®

g0 PRINT“FOR YOU FROM THE DFFICE OF INFO
~MATION REGARDING THE";

90 PRINT" STATE OF " PRINT"YOUR FLANET®

100 PERINT"IN THIS YEAR OF BRACE, "1794+Y

190 PRINT"THE FPLAMETS POFULATIOM IS"INTIF+INF{HY !

130 GOSUE BBO

1400 PRINT:PRINT®THE SROVELLING PEASANTS COULD *

150 FRINT"WORK SOMEYL "ACRES THIS YEAR..."

160 GOSUB B8O

170 PRINT"YOUR TREASURY HOLDS BOLD,GEMS"

10 PRINT"AND COIMNS WORTH %" IMT (LU

190 GOSLE S8R0

200 PRINT:PRINT "TIME TO ISSUE A DECREE...."

510 PRINT:PRINT"HOW MUCH LAND IS TD BE FARMED"

%20 INPUT*THIS YEAR";W

250 UsU-kWElQ

240 IF U<1 THEN 780

250 L=L+W

260 GOSUB BEO

270 PRINT:PRINT"AND HOW MUCH WILL YO SFENMD

280 [NEUT"ON FOOD FOR THE FEASHNTS" § 14

ag the program
naad .

20
00
G140
320
30
A
390
Sab
ST
80
S0

Bk g

400
410
420
G E0
440

A50
440
470
AE0
4520
SO
ain
D0
G300
=40
perf 10
S&0
=
SEO

=85
=l ¥
i)
H10
2yl
&30

=l — 10

IF W<1 THEN FBO

Re=ERMD (100

GOSUE &30

IF P=W3R:SP/4 THEN BOSUE SHO
Pep+RMND 010005 10008 (WERES—F)
IF Pri4% THEMW 8410

GOBUB g8
PRINT"THE POFLLATION OF XENOPHOEIA 15"
PRINT"NOW DOWN TO®INT (F)"AND THAT"
PRINT"JUST AIN®T EMOUGH, YOUR XENO":SOUND 8, 8:
SOUND ¥ F
SOUND &, &:SOUND %, 5:S0UND 4,41 S0UND 3, 3:
SOUND 2,2:S0UND 1,1
GOTO 480
U=U+ INT (FEL) /73
MEXT Y ,
PRINT=PRINT:PRINT"WELL, YOUR ZEMNOFHOBIC, THAT*S" '
PRINTY"THE END OF YOUR 20 vEAR DOMINAT-ION OF

QUR LITTLE";
PRIMT*PLANET. "s FRINT"YOU FANAGED To"
PRINT"ACCUMULATE S0OME "L "RHICH"
PRINT"1 GUESS &IN'T TOO BAD. - . ="
GOSUR 980
PRINT: FRINT"IF YOU'D LIKE ANOTHER sHOT™
PRINT"RULING, THEN JUST FRESS "Y° oR"
FRINT"PRESS "M" ssws”
AR=INKEYS
iF A%<>"Y" AND A%< F"N" THEN 520
IF as="Y" THEM RUN
PRINT"YOUR WISH IS My COMMAND"
FRIMT"OM MISTRESE OF YENDPHOBIAY : EMD
REM IEEEEEERERSESRARARNEREE
FRINT"OH DEAR! THERE™S NOT ENOUGH F O
FOR EVERYOME...."
FRINT: PRINT"HORRORS, YOUR XENONMNESS"
PRINT"THERE*S BEEN & REBELLIOM!!®!!"
FRINTTHE PEASANTS ARE REVOLTINGE"
ERIMT™{I HAD TO FUT THAT LIME ImM"
EOSUE 880
[ERMD{S) =1 THENPRINT"AND YOUR COFE
COULDN™T STOF THEH":GOTO480

B4



&40
&50
a0
[T
&80
690
700
F20
730
740
750
750
i
780
TL0
go
810
820
B30
gk
f= kel
Bis
870
={=1u]
B0

L0

PRIMT"BUT YOUR RUTHLESE FOLICE HAVE"

FRIMT®"FUT & STOP TO ALL THAT MNOMNSENSE"

GOSUE HBO

RETURM

MEXT ¥

REM SEETISRIFarkadiyayaibe

REM IMITIALISATION

CL&

F=FPEEE (RMD {32747} ) : H=F

U=FO0+RND (550)

L=F0+RMD (53]

RETLRM

REM EEEEERRsddddidnndsinss

REH BANERUFPTLCY

FRIMT: PFRINT"WELL, XEMD, THATS A FIMNE"
FRIMT®HESS YOU VE GOT YOURBELF, AMND
FRIMT"0OUR LITTLE PLANET INTO."
GOSUE E830

FRINT:FPRINT"THE TREASURY IS5 BANEKRUPT!!"

F0SUE BBO

PRINT: PRINT"AND GUESS WHO BLEW IT7?2?7727772"

GOTO 490

REM ¥EIEEEEEUEEIIETARIENERY
REM DELAY

FOR J=1 TO 1500 =:MEXT J
FRINT

RE TILIRR

RURAL PURSUITS

If you've survived being MISTRESS OF XEMOPHOBILA, you
may be interested in something a Little mors sarthy
—= running & ferm. In RURAL PURSUITS, baged Llooealy,
gn & progrem written by GStephen Glan, alaa of
GlLasgow, Yyou have 8 wery difficult tesk, m8 you
battle with an extremsly touchy work-crew to bring
home the bacon [er at lesst the wheat and barlayl.

Again the progrem is Largely gelf-prompting, and
working with it will tesch you the best strategy for
gaining & maximum return from your farm [and surviv-
fng for the requisite 10 yesre to win the game).
However, a few hints will not go estray. Although,
you can save monsy by paying your workers axtramaly
badly, you'll find thay'll desert you 1in droves 1in
the following year, and the return you get from your
land 18 dictated, to some degres, by the number of!
people you have working on tha Land.

Anothar fTector to keep in mind i8 that tha thrae
erepe whigh you can plant have guite different
returns, so it 18 in your interest to work out which
48 the most profitable crop, and concentraté on
that. t
Do not be dismayed if you foul the procasg Uup the
firgt few times you run the program. You'll have to
develop some real skille to keep your farm &8olvant,
and it may take you several bad years to get the
hang of it.

10 REM RURAL FURSUITEH

20 YR=1

40 MO=RMD { 10001 + T 000

=0 Lo=RND (L0000 +100

S0 AC=RND (2000 +300

70 CHS=RND (D) +8

B0 BA=0: bH=0: CO=0

g0 @OSUB 170

LoD BOSUB 290

110 IF ¥R=10 THEM 750

BB



120
1350
140
150
1&0
170
180
150
200
alid
220
230
240

245
250
260
270
280
290
200
10
S20)
B30
A
S50
&0

S0
S0
390
e Ta
410

420
430
440
450
FiFCY
T
80
490
%00
S510

IF MO<1 THEN 790

IF LA<1 THEM B20

YR=YR+1: AC=AC+INT {AC/RND {100} }

CS=CS+INT (12.5¥CS/100)

EOTO B8O

REM LUFINGTE

cLs

FRINT"YOU HAVE $"MO"IN YEAR™YR

GOSUB 880

PRINT"YOU ARE EMPLOYING™LA

PRINT'LABDRERS, WORKING FOR"

PRINT"YOU ON"AC*ACRES"

GOSUE 80 FOR Y=1 70 1000sNEXT Wi
PRINT "PRESS ANY NUMBER"

IF VAL CITMKEY®) =0 THEM 245

FRIMT"CROFS: =" TAB (7} ; CO"CORNM™

FRINT ;BA"BRARLEY"

FRIMT ,WH"WHEAT"

RETLURN

FPRINTiFRINT"IT WILL BE ®"CS"IN"

PRINT'GEMNERAL COSTS TO WORK EACH"

PRINT"ACRE. . . AMD S0 THE MAXIAUM"

PRINT"MUMBER OF ACRES YOU AN

FRINT"WORE THIS YEAR 15

MAX=IMT (MO/CS) ¢ IF MAXFAC THEN FAX=AL

FRIMT MAX

FRIMNTHOW MUCH LaND DO YO WwaNT TO":
PRIMT"HARVEST" )

INFUT L

IF L MAX THEMN 570

MO=MO~-L¥CS

GOSUBR 170

FRINT:PRINT "HOMW MUCH WILL YOU FAY EACH "3
FRINT"WORKER"§

INPUT W

IF WELAMO THEM 420
FO=MO=LA%W

GOSUBR 170

Fal(

FRINT"WHAT PROPORTIOM (OUT OF TEM) DO™

PRIMT*YOW WISH TO CONCENTRATE DM CORM"z

INPUT CF
IF CP:P THEN 450
P=P-CF

BF

S20
BE0
Sakil
SE0
=110
=0
a0
SH0
&0
L0
&20
430
&40
ot
a&0
&0

&0
FO0
S10
F20
TR
740
a0
Fai
Frir
-]
TE
a0
B
810
B20
BI0
B4
a5
wBan
aro
a0
a0
SO0

PRIMT:FPRINT"OF THE REMAINIMG"F"OUT OF TEN,™
FRINT"HOW MUCH WHEAT DO YOU WaNT TO FLAMT®
INFUT WF

IF WP THEWN 540

PP =WF

GOSUE 870

PRINT"STAND BY FOR A YEAR...."

FOR ZI=1 TO 2000:MEXT I

Bo=INT (PELILASRWET/ 100000)
CO=INTICPELILATHEZ, 7517000}

WH=TNT i WFPELELARWE L, 479300}

T=B&+CO+WH

GOEUE 170

FEINT: PRINT T*TOMS WERE HARVESTED®
BET=IMT{L{,. 5+H. 7EBA+S,. F4ECO+2,. ZEWH) ¥ (CE~-CX+11} )
IF BfA=0 AND CO=0 AND WH=0 THEW RT=0

FOR 7=1 TO 2000:MENT I

ERIMT:FRINT"AND YDUR TOTAL RETURN"
FRIMNT"WAS %"RT

MO=MO+RT

La=INT(LA=LAS (W+. 0L} )

FOR F=1 TO ZOOO:NEXT I

RETLRM

GOSUR B7G¢

FRINT "Y¥0OU HAVE SURVIVED FOR 10 YEARS"

PRINT "CONGRATULATIONS!

IF MO>1E+12 THEW GOSUE F00
PRINT “AMND GAINED"MO"MDNEY': END
BOSUE 870

PRINT "Y0OU HAVE GONE BROKE®'"
EMD

GOSUB B7O

PRIMNT "YOU HAVE NO WORKERS, AND*

PRINT "HAVE BEEN FORCED TO SELL"
FRINT ,"YOUR FARM"

END

CLS

PRIMT:PRINT

RE TURN

FOR Tu=1 TO 33:READ FR,DU:SOUND FR,DU:
NEXT TU:RETURN

L



10 DATA
20 [ATa
GZ0 DATA
F40 DATA
] EEE
Bl EEE ®
LT E F ER
B BEE
]
" L1
L 1] e
e L
[ ] E
L ]
(1] (71
(] i F B8
#E EEE B
[ RS

gl 20, 5

16,3,18,2,20,3,20,1,20,3,18,1,20,2
20,2, 18,3,18,1,18,2,14&,2,18,2,30,35, 14,2
1 By 1E, 2y 20 Ty B0 e 20, 2 101,20, 3. 21, 5,

o=, 4, 93%,3,21,2,20,3,18,2,14,5

ERERER (T ] L
W § EEE EE
4# #F & &% F A L
T a W (1]
ssEsEE ¥
# BE BE
" [ (1] #
" ¥ i e
" | [T 7]
¥ I 1] |
i #F &8
FEEEEE [
B [ ] R e
# EE ®B BE ¥ BB i
'E L 3 FEFE =R
FEERER EE ] L

by Sy 23,5

CHAIRMAN |
OF THE BOARD

Finally in this ewection we
Simulation, CHAIARMAN OF THE BOARD.

have our major

Again the progrem is largely salf-prompting. The sim
of the game is tao kesp your factory running until
you mansge to meke $10,000 [in total, combining the
value of stock in hand plus your cepital). You have
to desl with recalecitrant unions [who won't nlwuril
Let you fire the people you wieh to get rid of, and
have & grest sppetite for pay rises which you cennot
deny), with workers who will herdly ever meet the |
production tergets you set, and raw material
suppliere who enjoy putting their prices up ag much
a8 the uniens enjoy slugging you for mors pay. |

You'll find, in contrest to the other two programs
which are only very vague spproximatfons to "real
Life' that the Life and health of your Factory will
become very importent to you, and you'll certainly
learn ways of manipulating rescurces for meximum
Foturn. Esep in mind thet although you have grest
freedom 4in setting the reteil price of your prod-
ucts, esech rise 1in price will {incresse consumer
resistance to purchesing those producte.

L REM CH&IRMaM OF THE BOARD
20 GOSUB 1&470:REM IMITIALISE
30 WE=WE=+1

40 GBOSUE 930:REM REPORT

=0 BOSUR 1300:REM STAFFE

&0 GOBUE 93T0:REM REPORT

A0 GOSUE 1130: REHN PRODUCTION
Bl GOSUR 930:REM REFPORT

YO GOSUE 730:REM SaLES

100 GOSUB 140:HEM PROBLEMS
110 CAsCA-Wakl-RE

120 BEOTO 30

130 REM Zhdfixdi

140 REM PROBLEMS

1o



150 CLE
160 IF RMDOOY<.45 THEN 280
170 A=RND 7}
183 PRINTiFRINT: PRIMT
190 PRINT "THE UMIDMNS ARE DEMAMDING A"
200 PRINT “PAY RISE OF"AYHEY
210 WA=INT (100¥ (WA+HNAREAS 100 ) 100
220 sO0S5UBR 1840
230 PRINT:FRINT “FAY PER EMPLOYEE IS NOW %"MWA
240 GOSUE 1340
2u0 CLE
240 IF RMD(QY<-81 THEMW 41O
270 PRINT:PRIMNT:=zPRINT
280 PRINT "& FIRE IN YOLUR WAREHOUSE HAE"
200 PRINT "DESTROYED SOME STOCK. FLEABE®
300 PRINT “STAND EY FOR A REFORT OnN™
319 PRINT "THE DAMAGBE CAUSED..."
320 GsSUBR 1840
SE50 A=RND (ST 20
40 ST=ET=f
220 PRINT:FPRINT “THERE WERE"A;A%
360 PRINT "DESTROYED. THEY WERE -
370 PRINT "WORTH #"AxSFYRETAIL"™
380 GOSUE 1840
390 FRINT "STOCE IM HAMD IS
400 PRINT "MNOW"STz Ak
R10 IF RND(O) >3 THEN 360
420 CLE
A30 FRINTIFRINT
440 FRINT "%OUR MAIM SUPFLIER HAS AMNOUNCED®
450 FPRINT "A DRAMATIC FRICE RISE..."
A440 GOSUE 1840
470 A=RND  100X00, 7 A100
4803 IF A<l THEN 470
430 PRINT:PRINT"THE COST OF MAKING “AS
200 FRINT "HAS RISEM BY #"A"EACH"
S10 EOEUE 1840
20 CO = CO + A
Sa PRINT:FRINT "IT HOW COSTS $"C0O
540 PRINT "TO MAKE EACH ONE..."
590 GOsSuUB 1840
G560 IF RNDODY < &5 AMD MA < SF THEM RETURM
a7l CLS
a80 PRINT:FRINT
F |

S90 PRINT "YOU HAVE A CHANCE TD R
ATSE"
£00 FRINT TAB(4); "YOUR PRICE. YOUR™
A%y NOW SELL FOR &=
&20 GOSUEB 1840 23
&30 PRINT
&40 PRINT “WHAT FPERCEMNTABE INCREASE W
ouLD
650 IMPUT “YOU LIKE TO 1MPOSE": g
bE0 RE=RE+A !
LT 5P‘IHT{IGG*15F+H¥EPFI$G:}flﬂﬂ
680 GOSUE 1840
690 PRINT:PRINT "THE vas* “
700 6OSUB 1840 e R T
710 RETURN
FZ20 REM EES ¥ 3
730 REM SALES
740 PRINT:PRINT "YOUR TOTAL
STOCK OE™
750 PRINT AS$" IS"ST o
760 GOSUB 1840
T T FRIMNT:PRINT "FLEASE STAND o
780 PRINT “SALES REPORT...» | OF A
790 A=INT(RND () $T/ (RE/ L000) ) +1
BOO IF A3ST THEN 790
810 CLs
820 PRINT:PRINT
BI0 PRINT “THE TOTAL NUM "
840 PRINT *SO0LD 1gva | o0 O A
B850 ST=8T-a
B&O IPp=gpasp
870 PRINT:FRINT "THE INCOME FROM
THAT™
850 PRINT “SALE WAS $"za
=INT(ASSP$100) /10
900 GOSUE 1840 =t
510 RETLRN
;gg :Eh -ltillllil‘lﬂltlii*lti
M REPORT TO THE CHAIR
940 CLE i

P50 IF CA+ST<1 THEN 1510: REM BANKRLFTCY

F60 IF CA+ET>9999 THEN PRINT *Yyou-
<T5 VE MADE %10
P65 IFCA+ST>9999THEN PRINT'CAN NOW RETIRE, oo s

GOBUB1B840s BOTO 1590

770 PRINT:PRINT "SHOP FLOOR REPORT

SIR, "
FBU PRINT TAE (&) "FOR WEEK"ME ; i
F0 FPRINT:FRINT "CAPITAL IN HAND IS &*

INTCA¥100) 7 100

Te




1380 GOSUB 930

1390 PRINT “HOW MAaMNY FEOPLE no YO~

1400 INFUT “WISH TOQ FIRE"; A

1410 IF A=) THEN 1480

1420 IF A>WOD THEN 1390

1430 AsRMD{8)

1440 BOSUE 1840

1450 FRINT: FRINT *THE UNIONS WILL AL L D
1440 PRIMNT *¥0U TO GET RID OF "™

1470 WO=Wo-g

1480 GOSUE 1840

1490 RETURMN

1500 REM sexsdsxinsny

1510 REM BOTTOM LINE!

LS20 PRINT:PRINT “YOU*RE BANKRUFT § ! ™y SOUND oy B
1530 GOSUBR 1840

1540 PRINT: PRINT "OH THE SHAME OF [T PMrB0UND 3.8
1550 GOSUEB 1840: SOUND 1.8

1540 FRIMNT: PRINT "STILL, ¥OU KEPT THE BUSIMESS*™
1370 PRINT "EBOING FOR"WE"WEEKS"

1580 E0sUR 1840

15390 PRIMNT "ENTER ~v" FOR ANOTHER STINT®
1&00 PRINT “n5 CHAIRMAN OF THE BOARD...."
1510 PRINT "(OR *mn° IF YOU WaNT To guiT: ™
1620 AE=IMNKEYS

1830 IF A8 3vys= AND &%<3"N" THEN 14520
1440 IF Af="¥" THEN RUN

15650 EMD

1%6C REM teszssmxxs

1&%F0 REM INITIALISE

1690 FOR I=1 TO RND(g)

L7000 READ A%

1710 MEXT 7

1720 CA=S00-+HRND {S00 )

1730 ST=100+RND {S00)

1740 SF=10+RND (S5

1750 CO=7+RMND({5)

1760 IF COMSF THEN 17=0

1770 WO=7+RND ¢ 103

1780 Wa=12+RND (SE)

1780 PR=S+RMD{&)

1800 RC=100+RND (200

1810 WE=Q

1820 RE=1:tREM RE IS SALES RESISTANCE FaACTOR

T 4































































































































































