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About this book 
This book is a step-by-step gwde to Wlderstanding programs and unprovmg 
your BASIC. Not everyone wants to write their own programs, but once you 
understand how BASJC works, u lS easy to adapt or debug other people's 

programs and from there lt is a short step to wntmg your own. 

At the beginning of the book there tS a. shon gl.llde to the mam BASIC 

commands, W1th lots of examples 10 show how they work. The neXl part ohhe 
book shows how the commands are used m programs to do qwte 

complicated things, such as creating a. database, making panems on the 
screen and son.mg data. 

The programs a.re wntten in .. standard" BASIC, that as, a version of BASIC 
which. with nunor alteranons, will work on most nucrocomputers. There isa 
guide to convening the programs to work on your computer on pages 10-1 l 
and the convemons for Sinclair computers, which use slightlvrton-standard 

BASIC, are given at the end of the book. 

Alongside all the programs there are derailed expl&:nat1ons of how they 
work and of useful techniques and routines which you could use m your own 

programs. There are lots of ideas, too, for experimenting with the programs 
and adapting them for carrying oUI dillerenl tasks. 
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ll1n rodu1cing BASIC 
Th progrrammm langua e BASlC 
consists of about a hundred ords Each 
word is an mstrucnon telling the 
compute o osom Tom ethe 
computer carry out a pan1cula tas you 

J Ve u a lis of LnS c ons and 
informanon to work on call d a 
program You can use only BASIC 
\•1ords s ms c 1ons and you m -
follo the rules called the syntax of the 
1 n , ICJ() 

In BASIC each hne o ms c ions h 
nwnber. The nwnbeTS usually o up an 

t _ ns so you can dd extra lmes •• Lhou t 
renumbenng the !'thole program 

Typing in a progr m 

U yo type in insuuctlon without a lino 
numl>e:r th computer CIU1Y i1 ou1 
straight away, soan you pr 
RETURN 1(or ENTER or NEWLINE). This . 
called diiectcom:mand. for · • to 
te the computer to disp y . Un or 
program you e gi nit. JOU rype LlST 
- direc1 co d. T-o d tb non 
mo com ut you rype Cl.S. 

... 
60 PRINT • .....,,) TY " I 

70 !"RT 

80 ~ C-1 TO llO 

4'0 INll.n' F 

LOO JF >M 

UO IF (R 

120 JF F 

I IF COLO 

140 

1:50 

1610 P'l l NT • YDIJI FAI 

.170 PAINT • Ill.. I 

JDO TOP 

'1190 PAI •IJIXID "J 

Thi i 11'\e cur or. It ho 

•TIJO ML , · ~ 

1 Thisi p r1 or 
po ram in BASIC. 

wl'I r I en xtch r et rw1ll 
ppear. 

Ac ar cl ria 11vl tt r, 
numb rorr ymbol. 



Guide o BASIC 
On the neKI fe"I pa es there as uade to the mam BASIC commands and ho '-' o 
use them If you hav. a computer you should eh ck the commands m your m nual 
as some or 1 he ~ords and ruJes \I ry sh h yon different compulers. 

PRINTlll-

Commasand mi-colon .._ 

PRINT Z54 
254 
P9' I NT 999 
999 
PRINT 

"'INT • 
11'.MM 

PRINT •MTS• 
MT8 

PRJNT 1209:h277 
l2 72 
PRINT 23'9- S:t 

188 
PRlNT 17 •~ 

~ 

~lNT 221/13 
17 

PRlNT SQAC~) 
3 

l2 
PRJNT 2• 17-~ 
~ 

PAINT 2 • Cl 7-~· 
2 4 

s 



Variable • 

LET• 
This L.S en way to g1ve the c:ompLtter d.&1a.. 
LETA-Stells l.h com:putortoSlore lhe 
figure 5 m i memory d l 11 A nd 
CS- RABBITS"' 01 lh uing of Jene 

m mory ce Ued CS. Strin m 
always be m qu.o1es bum nu.mbeIS do nat 
need quotes. 

IC) T A 5 

B c ref u I notto u 
words which cont m 
BASIC words. though. 
such as LETTER. DAT A or 
SPRI TER, 51his would 
confu e Ille c:omput r . 

20 LET C••~RADBJT5R 
31) PAI NT A 

. Vou s F1RI T 
w11n th name 

· oflh va ri bi 
10 tell1 -e 
computer to 40 PRI NT C• 

RUN 
:5 

RABBITS 

di splay t~ dat 
on th sc~een . 

10 PRINT •lliliAT IS V~ NAl"IE?u 
20 INPUT N• 
Al.All 

AT 19 YOUR 
.,JAC , 

ta-1Ar·s YOUR 
HClt!I OLD ME 

Pa son's reply ts 
51or dm S. 

M09t comput8f11 have 1pecial key• to delete 
ch•r•ct•r:s tyJ»d by mist• • · To correct• line In 1 
progr1m you c1n type the whole hne -a•in, 
Including the line number. The new hne will replace 
the Un• With the miatake. To delete• hne 1ttogecher. 
type juet lhe Une number by haetf. 



GOTO • 
histe 

cornpul 

REMlli-

Lin 540 ends 0., computer b c 10 
I e nexr 1 s1ruction r GO SUB. 

g~ 

10 READ M, 8, • I\ 

• 
• 

100 DATA all El 8, 2000 

110 DATA •111tJVE a.FTa• • 500 

IF A 8 THEN PRJNT ·EOUAL"' 

IF X<>Y T....:N PRJNl '"l'ClT EQUAL'" 

IF X>V THEN PRINT • x BIGGER• 

IF JC<V T N PAINT *X Sl'IALLER• 

?F A• •'"NIJ• THEN SHF 

IF x+v-~ THEN LET I X+ l 

g I a 

100 '" - .,,... 1711 

• 
• 
• 

• 
• 
175 Ml 
180 MIWJ • 
1115 8DYO 180 
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FOR/ NEXT loo1p • 
The o_rd..s FOR. TO d NEXT · e th -
comput r :repeat pa:rt of pfO!Pam a cort 
number of . In Ote oxampl on I.he 
nght. lines Ja to 30 repe ed th.r ta.m 
and eh tun l.h compul r prin oul lh 
messa m line 20. ] as v I to count 
I.he number c[ repeats. Line 30sends1h 
computer back 10 find the next u of l 

d eh rim lh loop is rop&ated one IS 

addedto]. Vl henJ-31h conu:mtei cani 
on Mm the r of th PJl"""""''!li'f'i"I 

STEP• 

Nest1edlloops • 
You - quite complic ied 1 ts 
by usm.g loops inside loops. These a.re 
called nest d loops. Far exampl , m tlm 
p:n>gram on th nqht, each nm th loop 
horn lin s 10 to 50 us rope I~ the loop f11om 
.tin 20co40nms l2 - c -
inn loop repe ted. lin 30 pnn cnu rn 

ueof JXJ. 

IRiND• 

lO FOO J•J TO :5. 
20 P INT •J LOOP •;J 

30 fltiEXT J 

"Q PRINT 
RUN 

J OOP I 
J LOO 2 
J LOCJP 

10 FOR J•lO TO l STEP-l 
20 PRINT J1• DAYS TO CHRISTrv.S" 
~ IT ,J 

40 PFt I NT "MAPrY CHR [SI Tl'1AS ·• 

R°"' 
I 0 ~VG TO CHFU STl'IAS 
11 DAYS 

B DAYS TD 
7 DAYS TO CHRIST 

10 FOR 1•2 TU 12 

?O FOR J•~ TD I~ 

Boin J) rt ofln 
inner loop musl 
be insida t 
out r loopo voo 
Qet bug. 

Tl S •11; .. •'"iJ • 

Som computsr5 
u A om~ 
Instead of 
RNDl 1t. 

mod lb can de lh dillereJU 



Arravs y 

OIM (5l nd DI 01 .JI 

Beoreyou 

LEFT$and RIGHTS a. 

MIDSandLEN 1tt-

ZO DI" DC4e:S> 
30 FOR 1•1 TD 4 
40 FOR J•l TO 3 
50 READ DU.J> 
60 JCT .J 
70 IT I 
90 DATA Se l2e I• 
90 MTA 3e 2e 7 
100 DATA e I , 
110 DATA 4• I, 7 

10 L T A••·PARAtt;EET• 
~0 PfllNT TS<At,4> 
~PRINT LEFT• <A'l 1 2> 

30 PRJNl 

40 PRINT RIBHT• <A$, 5' 
~ 

PARA 
PA 

ET 

The DI 
should un 
beginni'1g ortn 
program s ii m11J l 
c nly be u ed o c . 
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The pro ram> 1n lhlS boo "ar vntt run ' lard t ' BASJC Somecompu ers. 
thou h, have lheuo• mspecml ways of mng thin ·and ~ou ma' e lorn , 

me m1 r c han e.s ro n 1 e p ms on yow computer On these 1 •o s 
1here are some po1n1s you should \\'iltch ou~ ro1 

The p1ograms e rrmen to run on many dillerent ma "esof corn m r so 1h y o 
nolla ~~e into account t e s H atur s of n one part1cul 1 m chine One you 
know ho ·the promams or thou h you could dapt rhem so I • m }#e s or 
someo yo co put r·ss c . 1 r Imes 

Variabh9 nam18S. 
tds variable 

LET• 

lnir iarizing v riabfe .,_ 

INPUT_. 

100 FRUIT•••APPLE'" 
1 l 0 CQUNT-aJl.lljT +I 

120 IF CDUNT•lO PRINT •ffEADy• 

hl LET A 0 
2 T Pl-R • .... 

~ ring . 

JOO L.ET ~· •• "K"' 
JH LET A•A.,l 

on VIC ccmpmer. t.hough. 11 will pu1 



lOO DATA ttOUIE, 8ER8JL, MT 
110 MTA Bf«J, ·ntAEE- TOED a..oTH· 
120 DATA '"D€£ft• RED•. •AHJNO, a.ADC•, GIRAFFE 

Multiple statement lines 

PLOT 40~~• DRAW 1,1 

IF A•10 T N PRINT MCORRECT-1 

RND and graphics commands 

d 

Sinclair computers and strings 
Smclalr computers h.andJe stnngs i.n 

non~standard way. They do not 
LEM'S, RJGHTS or MID$ Instead you 
have to tell them exactly which 
char cters to pick (rom stnng. For 
example, on a Sinclair computer PRINT 
AS(l TO 4) is the same as PRINT 
LEFTS(AS,4) and PRIN1' AS(4 TO 8) as 
Uie same MID$( AS. 4 ,5) 

In ltnng an y , c:h stnng must 
have the sa.me number of characters 
(you can pad out hen strtngswnh 
sp ces) and each chacaccer of stnnq 
is stored ma sepan.1e compamnen1 m 
the arr y. Some or the programs t.n this 
book n ed convertmq to run on Smclair 
computers and the conveI'Slons are 

-4 

PLOTX,V 

Thi onlv 
pp n ir 

A=10. 
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L1earn ·ng BASIC by studying prog1ra1ms 

1. Plotti n th 
rocket&. 

Deciphering ariables 

4. Pi ntin g out 
gc,or;e.s. 

ehOV!/ 



Running nd debugging progr ms 

200 
.. 100/9+1 

L A• 10IB I 

6 STOP command 
ma es compute 
slop h re. 

00 LET A•JO/P•I 
20 lNf A 
2(15 STOP 

13 
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Using s r· gs 

WORD SPOTT1 
PLE TYPE %N A SHORT D 

IF VW CAN SPOT YOUR 
WORD AS THE LETTERS APPEAR 

T SC 

Choosingth 

Lin TO 200 

l<A CAAKC 
A C C A II( 

At:AE KCCAECA . 
TY AS A .._. PIANY 

Tl S YOU THI VOUR WORD 
APPEARED ell' THE SCREEN ?l 

YCXM lllDRD APPEARED 2 TTP11ES 

46. 



Word spotting game 
I 0 Cl. S ..... ----------------~ Use your computer's command to 

clear the scr n . 
20 PRlNl •t«JRo SPOTTING GArE•: PRI NT ] ... --- Thisisamult1plestatemen111newuha 

30 ET CHE CK• -.. • } co~n 10 parat lhe 1 instrucnons 
,.._ ------------- Seti up empey vana.bl to use Lale' ui 

40 LET ,.. ... o the proaram 

4=s PR lNl '"PLEASE TYPE l N A SHORT WORD'" }---- Asks forvour word and Dutllt in ws. 
~ INPUT in Loopiorunum&nyll.mesuth r 

bO FOR l • 1 ta LEN CW. > 1--------- a.re lenrm1 lI1 your word, 1.e. L£N(WS) 
70 LET C:HEC:•~· l:HEC:K•. - • - Each urn the loop l peats. a • ll put 
BO NE IC J I 1t1 CHECK$. 
410 Pfi1N1 
JOO PR INT •NOW SEE I F VOU CAN SPOT• 
i10 PRINT •yOlJR WORD AS THE LETTERS• 
J l '.5 PR J NT "'APPEAR ON Tt-E SCREEN'" 
J20 INPUT •pR SS RETURN TO START•1za 

130 CLS 

140 ~ CHOOSJHB RAHDCl"I LETTERS 

Lule 120 mU: computer wan for you 
to type somerhin.g m. On mos'I 

)it---- oompwers you can 11JS1 pr 
RETURN bu1 on the One. rut a key, 

~ lh npr uR£TURN. 

~ 
Ser.a u.p a 1oop from I.mes 150 lo 22Cl to .,..._ _______ _ 
run 50 x no. of letten Ln your word. L.10 FOR I•l TO ~O•LENCWS• ] 

1b0 LE:T R•1NTCRNDf1••LENCW9•+l) .,_ _____ Chooles rll'\Clom number from l to ] 
length of word and puts n U\ R. 

1 1 o LET L 'I •t'I r o• c WA. R. J J J Uses number IJ\ R to pick a letter from 
WS and stotes u 111 LS. 

•• Us your 
• computer' RND Pnrusl rtennLSlollowedbyaspace. 

command. Serru-eolon makes computer stay on 
same line 10 pnni eh lettet. 

I eo PR J NT L ... - • I ] This me.ans tile 1.£N(WS)- l lenen1 
I qo REP1 CHEC~ u~ FOR WORD from the noht or CHECO, add the 

200 LET c~o::• RJ GMT• ,.-Lac"e>:• LEN cw• , _ 1 > •L• "\.... lenerml..S, then put the new set of - ........... · • .r len :rs bick m CHECO 

] 
N k ps cowu or number or um 

210 JF CHECK• • tn THEN l.ET N• N+I ------ wordOCCUJ11oorrectly. 
220 NEXT I --~--....._...---. __ __...~--.._....,,-.--..~.._...---...._ 

f 230 J:"(IR [•t 

\ 2 4 0 Rat DO 
~o l'EXl r 

260 CLS 

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

26~ PRINT · rYPE AS A VJ64SE HOW l'tAHY TJ l"IEs· 

Tius ~ a · delay k>op". There are no 
inStructlons 10 be earned out but 11 

m&k the computer pa ror 1 rew 
seconds while u runs through all the 
values for I 

270 PRINT • VOU THINK Y~ WORD APPEARED ON THE SCAEEN• 

27~ Jf\FUT B 

290 PRINT 
1,_..--------------- Stor your~ ui G 

2C10 IF S-N TI-EN PRINT •CORAEcT ~ • ] Compares 0 with N (thevanablelhe 
300 ! F G< >N THEN PA 1 NT • i.roHG • .. ...---- compu~er ~ 10 count th numbc1 
~ J 0 PR (NT '"Yeut WORD APPEARED ,. ; NI ., T J l'tES " of correct words). 15 
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1HI• •• ... 

ea use loops and r 
1he1ecne 

Spaceflight amergencv game 
100 CLS t--~----------......,.,_..~------------~ 
l JO M 1•1 10 2 
11 
110 
120 
1~ 

l 0 
l XT I 
140 a...s 
I 0 
l:S:S 
lbO 
16:S 
170 
I 0 :X:T 
1 0 CLS 

_ THI 

Or 20 
•• CIRCUIT 

'fO LO 
THI 

200 I I ·THIS IS 'tf~ 
S I 
210 
2'.20 I 

CA C 
230 PRI T 
240 PAI 

• 

HAV TD DD T 
250 PRJINT 
260 PAINT • 1 

ED Al 
J tiffICH JT 
270 PAI NT 
280 PRINT •vw 
T · I TD GIVE 
T SHIP l BlJRN 
290 PAINT 

00 PfllNT • 
3t0 PRINT 

20 PRI NT • 
330 I T 

4S PRINT 
6'" 

3:w> I tiPUT 11r-t..1:.PLl:l1c:. 

TVPE .INI T 
360 PfllNT 
370 IF ~iliER< ) 4 PR IN'f 11 ND. 

IN, YOUR LEFE DEPEN s I BI 
CLB 

110-135. 

lin 

AND} You.rreply11 o .in.ANSWER. 

- Th COTO IS carried OUI anJy: if 

} 
S not 4. (If vour comp r 

.~ not m np m 
ri CF , •• TKEN on uiew a 
OOTO) 



·1 
• ALL 

!READY• ; :Z • 

4 
490 INT MF .~, L 
SOO PRINT •y1 ••IT 
:uo PIFUNrT 

TROYED• 

TD ] 
START HIS ! ~ ~ "' 

-120 ]...,_ __ _ 

RA IPClll!ll • • N-IS..~ 
:520 
530 
SAJO GOTO 600 

Jh------------------
• 

90 I 
boo :anr 
6:10 a..s 

• 
for you rop 

R£1"URN.(For one 
eornput hit& p 
REnlRN.) 

'Up& DAMAGE. 

DONE .JUST rA I 1 ctllLD. YCU HAllJE OrtJy P 
620 PAIN1 "' ·y~y11 . - YDU HAVE } 

RE.ii:ICl-ED EARTH SAFEL y ! ! ! • than O llW~ces. 
630 GOTO 720 
MO CLB 

5o FOR l•I 0 20 
660 INT ''"•"" 
670 FOR .l•:t 'TD INIT C~D m n l•~l(H 

680 PRINT • •1 
6.90 XT JI 
700 XT I 
7JO PIUNJ1 PAI .. IP IS DEST 
7201 
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lak g a soccer database 

THE TEM• DR TVP£ 
1l.: LIST AMIN 

IN I , .... 
MWD a. I 197 

A FINM.18T I 1"'2 

S oring the inform tion 

1930 1934 1938 

URUGUAY 1 0 0 

ARO 11'1NA 2 0 0 

ITALY 0 , 1 

CZECHOSLOVAKIA 0 2 0 

HUNGARY 0 0 2 

WEST GER A y 0 0 0 

BRAZIL 0 0 0 

SWEDEN 0 0 0 

E GLA D 0 0 0 

OlJLAND 0 0 0 

1950 

I 

Q 

0 

0 

0 

0 

0 

0 

0 

0 

I , .. 
l'I y 

195-t ~958 \962 1968 1970 1974 1978 1982 

0 0 0 Q D 0 0 0 

0 0 0 Q 0 0 ~ 0 

0 0 0 0 2 0 0 1 

0 0 2 0 0 0 0 0 

2 0 0 0 0 0 0 0 

1 0 0 2 0 1 0 2 

0 1 I 0 1 0 0 0 

0 2 0 0 0 0 0 0 

0 0 0 1 0 Q 0 0 

D 0 0 0 0 2 2 0 

down the colwnns you can s: which I 
on hich y . The progJam an 
utom tic way or domg this, &nd or co • 

with wge amounts of informa ·on . .. . m eh 
quicker ac 

J 



Buifding the matrix 

lt is qwte easy to make a computer v rmon or th c:han on I.he opposlf gc using arr ys. 
kl .,,. · l eh hod lo of p I at msofd 

M 

19 



Th database program 

Callling up l he subroutines 
120 CNI C 160S1JB 

Lin l 20 in pro;ram controls hi.eh 
&m:Jrowin the ccmput r . Th len r C 
is 1h variab1 wN.ch contains tlte number 
you typed m after -. -inw the menu. Tl1 
compwez uses lh nu.mba:r in C te dedd 
which nblWlin toqc 10. UC l n wou r,o 
the fim sabre tine l.isled in line 120. i.e. the 

20 0 starling al Un zoo. u e 2 it goes to the 

Lines 10-130 
call up 1.he l'Ubroutmes. 

Lin• 1000.1310 
rMd all lM dAta. 

Th m nu · thepanohhe 
program hich - you 

t th provnm can do, 
and bow to , i ln I.his 
program. you choas hat 
you an1by1YPtnV ma 
nwnbeJ. . munber 

ored in a variabl C · d 
the 1c:omputer this 
munbe:r to call 'Up thJ 
ca:rrect subroutin fm 
Cl!ffYing out Vie ras)· yeu, 
want. 

and, i . line300. U1C- 3 · ~ qoe 'olh 
third, ,etc. ON 100SUB · , a IUI BASIC 
eomima:n.d to make tl1 oompu.t.er o to 
diflm. mt wbroutilli depeJ\ding cm scrn 
test. If yew ccmpute1 - nol ha VJ the 
eom.ma11LdON1 you can us s vetallF •.. 
THEN statements instead!. e .g. &' C:• l 
THENCOSUB 200. 



What the variables are for 

YEAR 

The a.nay to ho.kl 
ye.an. 

c 
The nriabae IO hOkltbe 
aumberyoa tnie 111 abr 
·•-thlmema. 

The program• 

"lbe array IO hoJd the 
name. of the teams. 

Use1·u1Uhe 
fir 1 ett r 
Hyour 
compurer will 
not cc11pl 
word1as 
n mesfor 

rray1. 

]-
T.U. compute how much 

" c 10 • 12> l:pKle 10 JMn for arrays. 

100 008U8 l0001 IREft READ DATA }------- Wha younmthl plDgramtM 
ftnt thing the ~-doet ii 
to go to tM IUbroudna al Im. 

1110 GOSUll 20001 AE" PfU NT P'1ENU ] 1000 to reed the data. 

L Nat. a voe. tow. aooo to pnm 
the menu cm the ICl'MIL 

The brac'kut1 on th leh or lh 
I isti ng show the diff Jen I p1rt1 of 
1heprogr m. Thill_. it lo lheomnct 

IUbroudM t0 cuiy our theiu.k 

] 
you m.o. ill u. mmDl. Ahr 

I :ZO ON C BC8J8 200, 300, 400, 500, 600 ~---- the .ubroutiM ~ 
130 GOTO 11 O nhlml to tine 130 which leftdl 

it btdt to line 110 to prim menu 
200 Rat &UMOUTINE TD "'INT TEN9 LleT ~ 

210 Cl.8 

220 PRINT ·TE.NtB LJST• 1 "'INT ·- • ~ ~thewocdl'l'EAMS 
LIST. 

300 REI • IMDI rT IJE 'TD PR lHT Y£Mtl LIST 
:no a.a 
320 PRINT •Y£MS L.t9T• 1 MINT • ... • 

._lT I }- ~topri111 out the 330 '1JR J•l TO 121 PRINT VEMU) I ..., ,.__ .. 

~ PRINT 

aJ 



410 1..-ul' .... FPBE TVP£ IN THE NNE OF nE }-n. name olatMrnor the word 
T£M, OR TYPE tEM.1 TD 8E£ THE LI ST WIN • 1 z• ""mlaU• ii ltOred in 7.1. 

415 IF Z._'•tENJ• THEN RETURN ]1--------- UZl•MENUcamp.ll•nlCUIZl8 
to line 130 and hum~ IOliM 
110 IO print tM menu. 

(
420 FOR l•I TO 10 ] Looptocompue'Zlwtlh..cb 
425 IF Z ... TENW CU THEN BOTO 440 .._ _____ MIMin TEA.JG. Whenil Inda& 

430 NEXT I name which 9qUall ZI ii goet IO 
line440. 

4" PRINT I PRINT • T£M NOT FIJlllm - Pi EASE }-Thil tine 11aA.fegmrd in cue 
TRY WJN•1 PfUNTt GOTO 4&0 )'OU.mmp.nlhenameof&IMm. 

or type in a name noc m the 
dat•ht•. 

440 PRINT 
44~ PAINT 

..,_ ____________ Prinlslhe name of tbetam. 

4~ FOR ~·l TD 12 

fb 
~ 

4= IF "U,J)•l THEN f'RINT •t«JN THE llCMLD 
1CUP JN ., IYEM<J> aPRIN"f 

460 IF "U,,J>•2 THEN PRINT •.a " FINM.IBT 
IN •1V£MCJ>1 PRINT 
465 •XT .1 

Loop to mak• CDmp\Ur 6nd 
deWll for your team in lhl 
matrix. I la lhe row number. Thi! 
va1Ull for I ii• by the loop ll 
linel Q)..430 and ii la the 
IUblcript (the numbw whicll 
9bow'I ill polition in lhe array) 
for your team in TE.AMI. J is the 
oolmnn number and ..eh time 
tM loop repelll the c:ornpRr 
k>ob Ill U.Mld ·ooUM along 
rowL 

470 PRINT 
480 1..-uT ·PRE:aa ~ P1lft 11ENJ•1x• ]1-----s.m.ulineMO. 

G) 
490 .. TIJNlt]t-------------~ 

SOO REt 8.JIRDUTINE TD I~ YEM 
:1():5 a..• 
510 1..-uT •PIE'= TYPE IN ~ YEM, DR }-SameuW..410,bullhlltime 
TYPE ..... TO IEE THE L 18T MAIN •I ze J'Olll'JWlll' ii held in Z$. 

515 IF z • ..,.... THEN ~ Loop lo compare ZI with Nd\ of 

( 

520 ll'1JR l•I TD 12 }----the "911 in YE.Al. YoucaMOI 
S2S IP' WL C Ze > •YEM C I) nEN 80TO MO campue a ming nriable with a 
530 •XT I nmnberftriable. though. IO JOU 

nMd the BASIC command VAL. 

SJS MINT1 MINT •YEM NOT lllUC) - T1'V 
II All"JN•1 PRINT1 BDTD ~UO 

This ..0. the COCllP'i* IO tre9I 
the cbanden in ZI •a rmnlbm. 



540 PAINTa PRINT •JN •1 :z•1 PRINT 
SSO FOR J•l TO 10 
~IF "CJ,l>•I THEN PRINT TEMeCJ>a• 

~ PRINT 

570 1-.T "l"IEBB ~ FOR -·1H 5'.0_•• 
90 AETURN ]1-----------~ 

[ 

600 AEtt a I A OUT INE TO END PRDEIRNI ••o 1.-uT ·END - 8UR£ CYIN>•1x• 
1192() IF x•<>·v· TIEN~ ELSE END 

[ 

I OOO FOR I• I "JO 121 A£AD YEM Cl J ' NEI T I ]1o--- Loop IO reed the dala ildo YEAJl. 
1010 DATA 1930,1934,1938,19SO 
1020 DATA 1"54, 199, 1962, 19._. 
1030 DATA 1970, 1974, 1978, 1982 

[ 

1100 FOR 1•1 TO lOa READ TENMUh NEXT I )-LooptonedtMdmla&lllO 
1110 DATA URtBJAV, Al BENT I NA T'£AllS. 
lllS DATA ITALY, CZEDtDa..OYAKJA, HlWJRY 
1120 DATA ST OERltANY, WZIL 
11~ DATA DEN, DELAND, HOU.AND 

1200 Fm:t l•I TO 101 FOR J•I TO 12 
120S A£AO "l I, JI) 

1210 XT J1 XT I 

1215 AET'UAN -------------

1220 DATA 1,0,0,1,o,o,o,o,o,o,o,o 
1230 DATA 2,0,0,o,o,o,o,o,o,o,1,o 
1240 DATA 0,1,1,0,0,o,o,o,2,o,o,1 
1~ DATA o,2,o,o,o,o,2,0,01 0,0,0 
12ji() DATA o,o,2,o,2,o,o,o,0,01 0,0 
1270 DATA 0,0,0,o,1,o,o,2,o,1,o,2 
12&0 DATA o,o,0,0,01 1,1,0,1,o,o,o 
121'<> IMTA 0,0,o,o,o,2,o,o,o,o,o,o 
1300 DATA 0,0,o,o,o,o,o,1,o,o,o,o 
1310 DATA o,o,o,o,o,o,o,0,0,2,2,o 

t------ Tbil•thtdatalarM. 



2000 

2010 CL8 

TO PRINf 

2020 l'ltlNf • 

2030 ""'"' • 
] 

L9awabr:ialllll*lll .... IO 
•------c1 ueci.ward-abolecM 

• ..of~ 

2040 l'mt l•I TO 61 PRINT1 T I ].,.---- -LoaplO._..ltl__,llMI.. 
2080 MINT •TO - TMK Ll8T al' 99

•..- TYPS 1• 

2060 PRINT 

2070 Ml •TO Ll9T GI' ftM8 nN 2• 

2.-o PRINT 

2100 PRI 

2120 PRINT 

2130 PRI •TO ~ s• 

2140 l'RINT 

21.0 1..uT ·THIN .. ,.. MTURN •1c ] .,. _ ____ n. .... ~o1,....._• 
llendlDC. 

2170 11' C<I aR C>e PRINf ~ DiiA ,,. .............. cme 
" ,,,... 1 s• • mTD 21so yaatJpelD....-t 1 gadlilr 

............. 1-.sa.rar 
21eo .... .a..oa-below. 

AND,, OH1 and ELSE* Puzzle 

IF 3 N D+1 

' )lOO 

PRI •y.....a• 
·DL.D· 



Co nverting the datab,ase 

IMagazinedataba e 

'• 

BlRDS 

Food and vitamins,d _ tab e 

FOODS 
't1us d nabie you to , d ou 
cc:mtam cenain vitamin, or which 

MATRIX p t m • pUticular foocL Another ld 
foods l!l1d calene , so you could how 'I 
calcm th.er u ma pamcular food. or which (oods 
ha more than a ceJt&m nwnber of ori . 



2 

l1nstant graphics 
ThlSpro amdra ss1m I sh son lh scr n nd llsch m. ilh cnss-cross 
gnd of lines Gnds are o en used m computer aph1cs to help ma ' sha look 

r lhr ~1 ion I or iv th m s ce-a e loo 
Theprogramuseslhegra h1cscor m n · PLOTX, Y or plo tm apomtand 

ORA W X. Y for dra"•.rm lin The co-01dinates X and Y e e u from th 
1ed e or the screen You ll have 10 conv rt h rnstrucuons !o:r your oom ute:r. 
and dd any special graphics commands that your corn u l r n .. 

Th e r 'IO fJerenl ·.ra sofwnlm graphics programs. You n l II h 
compuler to cakwale and plo 1 all the po• ls wl s a Ion and build up the 
PlC re adu lly on lhe screen Or you can m It do all hecalculallo s rst, 
store them m arrays, t en plol th complel p1clu1e almosl mstanlly Th rollo m 
p1 r m uses the 'instant graphics ' pproach 

Storing all th 

360) works ou_t the co-ordinates fer ah gnd 
lines and the third part (lin 00-SSO) dra 
th tin . 

the cl.at for lh , ber.Jiinning of 
the program. CX(l) d CYO)connun the 
~rdinaJ for finrt comer of grid, 
CX(2) and CY(2) lo_r Hi second, d so cm. 

corn e.g. S ud the Oric. lh X and Y co-o.rdina.te9 for• lin are m ed 
po1n1 plan TO eoll9i rt the program lo th ccmpurers 



100 INPUT ·MON ID L m S ] Try 20 fo oompUte hi· 
DD YOO • 1 ........ .......,.....,.. ____ r ;oraphial dl5 for ·I 

J 101 DJ" C>t C4> .cv C-1) ] bD b co 
IL~ Di" LXC4,Nt 1 LY<•,N~ 

120 CLS 

I• 1 TD 4 

l~e D C•<I>, CYCI) 
:l::SO llT I 

190 FOR E 1 Til t 
1B:I 
~90 

ex < 1 J , c::v r 1l • 

T I 

tor 



200 R CALCULATI CIJ DRD I l'ES OR ID Lll 

2~0 FOR l•ll 1'01 ]1--------------

2:10 L T v c L. I> -cv cl>+ CCV (2) -CV< 1l ' • I I N ]1---- Worka outYco-orclinar for 
1 a mm:LY 

2 40 XJ I 

carculating the1 co-ordinate 
y 

~ FOR l•l TD N 

260 ET 

0 :JCT I 

3 10 J LY C2, u - cv C2>. u:vc:n-c'r C2)) . J I 

28 320 JI T I 

colwnnt l to . 

ultiply bv 11 . 



330 1 lTQ 

Loop to ork au co-ordinat ror lid . 

4 00 REP! ID 

410 IR:OW-i I SOO] 
4 0 L l 21 ~ 

•30 il'OP] 
~ REl1 TI 

~10 FOR I•& TD N 
rorLX 

.u] ... --........ --

!140 I IT l 

5:1.0 RET ]~--------_........._ __ mit'llYnlrml'l 

Drawing the grid lin 

you on 

computer 
ce 
140 DR f!!!!!I TD 4 

ISO PIUINT ·~T 1AIF£ T 1CO- OA INA 
UT ICX U ) ., CV C I) 

•T I 

3. To co oured grid lin , insert your c:ompwefs colour co 
COSUB in lin 410 and 420. Ri mber to put co 011 to separate 
oomm.and from COSUB. 

29 
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P1rog1rams for so1rt'i1ng data 
Sornellmes you need to sort d ta mto alphabetical 01 num tacal order I fonnstance, 
to auangea magaz e md x oranalyze dala aollectedahour. say, the weather or 
i.vildJife Sl htmgs. or a locaJ history SUIVey. Short lis a1e qwte asy to son by hand 
bu · wnh lots of data, a compu1er is a:r quicker and more accurate 

Special pro ams or sortmg data are called "'sorts". There are lots of eren1 
sott p1ograms already wntlen in BASlC- you m y come across some in 

ma azmes 'I'he dlflerenl pr -ams use dif1erent programmmg techniC,JUes and are 
useful rot d erenl 'tasks 

On the next few pa s lh re are 10 different kinds or sort program One IS 

called.a ubble son"( you can find out why beiow)and he other isa Sh llsotm 
(named after the person who 1 ole u). A bubbl sort is on of the slo iest kindsof 
sort and as ori 1y ful for small amounts of data A Shell sor IS much, m eh quic 'er. 
On page 35 there are some lmes you c n a d to lhe rograms 10compa1e1.hemand 
see ho-. fas your comp ter 1s 

Bubble s,ort 

To oruhese numb rs 
witnou 11 computer you 
would prob bly cned: 

c numb r gain 1111 
the others nd E~ p 
l"luffling tn order. 

compiwceru sa imilar 
method, bLJt il ~s much 
quicker and more 
metnodical. 

ln a bubble GO:rl tho computtu star1s t lhe bevinninu ,or lh Wl.SOlted list and. oo.uu.i .... 111:~ 
fir1 0 lteMS. U thoy DB in lh.a wrong Older ll swap tl\emArOWld and lbJ ll\ C:O:nlpiUl 
next items. lt carrie on lik this all through lhe list so lke larger numbers gradually 
"bubbl "' toth endof1h · 

Tb foll g prognm · bubble rt le 11umbe -Over th pa.qi tllera as _ a er 
vemo:n 1or the program for soning' Olds. 

1715 '-------------- X eowtter. 



CR C•J TO - 1 ]t-------------

19 T B N (l:+-U ]~-----

200 [ 

220 iL 'Iii CC:> CC l> 

2 0 T CC JI• 

XT C: 

l • I TD MAX 
PAIN (I> 

IC m 

Y.Uil&UHJISl and S2 areror 
h ,J)4LI or .nwnben 

Number m (C l) 
position (C) i.:n 

Ad.di co o how ap 
hulU nplaca. 

3l 
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Word bubble ort 

The next pr m a bubble sort for · iords lt as the same as the number bubble 
so r, xc pt that lhe vanable lo holding lhe data (N. Sl. S2., and TEMP) arestrm 
variables ~ 

The comput ruses the same method o compa l tters as It does numbers 
Ins de the computer letters and symbols are represented by numbers so111h n 
you give the co . uter characters o compare, u compares h l[ number codes To 
compar NO ~ords, i checks the first le te or ach ~"ord and if they are the same 11 

compares hesecondand lhenthelhirdandsoon. Youcanputnumbersas ell s 
lei ers mlo stnng vanables, so you can us h !/Old bubbl sort for dala '1h1ch 
con1am words and numbers eh addresses or the entnes for an mdex 

The program 
100 T F '10RIDS 

IJV 1 P15 TO s TI D? •1 T Se 
120 

l 0 l•l TD 1 
140 INiT •Jf ·;1 
l r llJT • u. 
Jb >tT J ~ . ' 

170 LET 
"· l 

17 L x 0 

180 I OR c J TO - l 

19' Ftm lt iwe pm in 51S 
2 andlS2S. 
210 L_ Compar _ s.11 
220 u s Clift.he fim 
2 0 
240 T l•I ll 

2:50 T C ux 0, IUblraas ] fro t 

2'60 J X>O TiHE LET l 1 - 111 17 I ] 
u.d,goa i:ko~ol 

270 P INT •THE SORT- I Ll91 
oop 10 check through Ull 

DR l•L TiO lll 

PAINT c I> 

XT I 

•f:o:L ortlle 



Shell sort 
H you want to son locs: of 11ems me bubble IS v rv slow. It I - - - nunute lO 
sort fif1y 11ems on some computem. Th , rneX1! pn:igram is Sh lJI son: for nurnbem d 11 m 
about Lhr runes filler than a bubbl sort. 

ln SJ1 U sort, lh computer clivid lhe list o nems to be sortod m half. and c.hecks Um 
1te one g: lh Lit th other half. Th 1ut divid 1h - Ut _ f g . d d 

lot more co~ movm lhe r numb up lh · the 
techruque as 111 m bubbl 

Theprogr m 
100 REl1 

U 0 ~ T ..,....,.., ft I' Th linesi like lhe bubb 
sa:tTED7 • Ii ll' so T a.s ah total n:wnbftr of nwnbe 

L20 ,DH'I N (T) 

130 OR 1•1 TO 

lo be soned d lin l20 to 160 
.----- VOUJ rot the numbo . and star lh m ll1 

am IN . 
' 40 l~ I. .. ; I 

150 l 1f NI ( U 

:KT 1 

170 LET C T ]...,_-----------

lSO I C•l~T CCl2> ]~----------

200 L ID-T-C ]1-------------
lis. 

210 

220 
230 

LET IE•I ]1------ -iiiiiiiooo----- - E 

l!JET •E ]t-- ................ ......_ _______ _ 
LET F''l'C 

0\1' TH£PACE 

ooun1sr. 



2 .. 0 

2:K) 

2AO 

270 

IF IN IFJ < Nun T N 100TO 300 ]-------

ILE'T 
TI <F> ] 

CF>•Ntl I ~[ ------....----....... -- U 

( G > • TElll'IP 

0 LET F F-C: ] 
2~0 I _ ) 0 T N GOTO 230 ~ ....... !!!!!!!!!!! ____________ ..,.... 
'300 T 1 

JO IF >D GOTD I ]a..........-------------
OOTO 220 ]1-----!!!!!!!!!!!----------.............. ..., 320 

DO 

0 

PAI II TED LIST IS"' 

DR E•1 TIJ T } 
I CJ> "----....... ..._..,__,. ______ _,..._,,,,, 

I T I 



How does it work 1 
T10 g ta bett :r id or ho lh Sh 11 son orks you could insert Lheso ema lin s. They 
pnnt cu~ I.be values afilie vanables so yow can see which numbers lhs computer 
companng. 

233 
~ 

237 
2 4 :5 PIU NfT • NIC •;. ; "') 

274 .m NIT •t. l'S1'•., ; 

subscri al 
•obecoms:iw 

N C • ; G' l"' 
N ~ • " G" • 1 "' ]...._- T [JS JOU the subscriptg of I 

DW11\lle11! 10 pped. 

27S OR J•I TO ~ ] 
270 PlllNIT PH.JJ I 11 • ; ----------- All'l"Alllt'lft 

277 Jl'T J 
270 PRINT 
279 I .. SS I 

Comparing -or1 -

G nerating the1 numbers 

~"110 LET NU> •I 
l SQ IN1T N CI) 

TD [ I "'I Z 

To tb progH.ms generaJe their own Line l n t random numbers 
of nwnbem to sort you need 1011 p 

linJ 140 and l 50 in bolll progr, d 
insert new Jin 165 so you can oontrcl 
whenth rt · 

Running the test 
Ch pl'()lg1 yOU 

to so • HJ numbers, 
diH'e:rent speeds d so 
speeds cm an App n. 

1n.A1'UlR!llen l and 200 sto:r lhem in uray 
N. Line ~SO prints Ille numbers on I.he 
sa n and linJ ]165 mak program ·i 
until vo1i1 p_ _ RETURN. 

Sorts test 

Na1.of 
numben 10 20 JO 40 so 
soned 

Bubb.I sor1 2sec 5 11 ec 18s c 29 c 

Shelllsott 
I 

ls 2s c 4tte 6 c 8s c 



Draw·ng graphs 
Results from computer l much easier to re d nd un rsl r d l you r . l 
th m t an mletestmg •ray. sm ph•cs ll as ords Below 1he1e isa 
program for r char to show U1 difference between h b 1 and S llsor 
On lh oppostte pa e you can nd our how 10 coov n th bar c 
m ea line graph 

The pr ms t qu11 s at htfo 
1 y ~ er nt mformallon You could 

commands fo yow cornput r lod a v lh 

Bar chart program 
100 DUi c:n I ' " S•S• ]--........ ~-----........ ~ 
l lO T -0 
120 FIJR 1• 10 
~30 LET N "'l 
~ 40 PRINT 
1 

a 50 STEP 110 

2LO REM DR AlE9 

220 PLOT I I HI - ~.II 

230 

2 40 

36 ~ LET V•C J 0. 7 :U /:S 

O. 7:U /lB (:i) 

DID 

T? •; 5 C _l 

w 1 1 ... 
1 

............... --, 

19 up arrays Band S to hold 
a I and Shell SOIU 



2b0 FOR h• L TO 

:no arr nn u u, 1 

280 IDR 

:Plc:U a pouu J '* X-4 poan along. L • 
- 4po lo · of bufo1 

bUhb san. 

300 a . 10S(l)111:Y. 

____________ .............. - ......... Goesb.&ctto 

If ya ur cc m puter ai:n print I xl et pixel 
pO ilio syou can ddl lin lo label1 e 
graph . Fodnst nee. todo'lhi on 1he BBC 
microyouwoull!il need the Ii e given 
below. 

:SOS vmu ':5::PIJVE Cl • U, 11NT £ ~ U • Vt "'501 PR I NT 

ocp1oplot 

30S VDU :h l'IDVE Cl • lU - 701 INT ISU »•Y~•!S0::11 IP:IUN1f •s• 

Line graph 1program 

For a lil1e graph you need 10 plot the first point cf th gra__ph, it.hen draw lin to 
ong the graph_ To do ULis you :n loops loreach n. To conv th 

chanpfOGfQm tom lil\e pl\:r ce lin 270on ds 'thl'h followmglmes: 

JlT 

3i0 PLOT IN\11'~1>.IN~CSCl) •VI ]~----_....-

:aon. 

37 
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rogram on the next re r s m s t com uter ap ar 0 h vea 
con 1ersa ion . Uh you. Of course, lhe computer is only as cl v r s lh 
you iv u and all the rds and p ron plies are h Id ' stn 
the program • 

epro ram'smamtask1Stom elh computerchoose1h u ht\•Jor so 
reply ro you 1 contamssom BASICst an hand1an ou 1 swh1ch make•ts 
rephes seem lmost · teU1 ent11 at umes The success of such a p1ogram lies not 
only t n the s rue ure of lhe p1og1am bur 1.so ITT th 'Ords and ras s you b ild 1 n 
to 11 You could try chan m the compuler's vocabulary to make• ea ' b:nJt 

rent s b1ects or make ns replies more iendl . . or mp . 

S mpleruns 

ICL LO, 'lllHAT •ft Y(ll,R NAl1E' ..., JUDY 

Tntl"· 10 re. JUDY 

-,. L l 0 r.otlf"U l f- H 

WHAT 00 YOl.J THI ... AaOUY ft-1£ M(:llir.j '' 

'VtAT N£WS ..., 

1unr ·5 l'l GOOD QUE S TION 

•
1AkfM' I YOU OOlNG JU H ll l't[ -. 

I I "> H N JlJUY. I HU,. YUJ Af<[ J lr5 r 
n.~ rrn rNnL " r.ic; n• a,,.. H ,..E:. 'l•'t 1. 1 

1-fll"IVL I flL. I' L D JU 
., f Hnto:'S 

OON • T l'1f NT HIN l 1 

How it work, 

WHAT NEWS? 

. W-IA f 00 YOU WIANT f 0 flllt t AOOU I " 

Tfl l t1I- nll~•JT HU: 14· ATHFA, JUDY 

" IT '~ HAINlMlii 
11111 llA T ~ r-5 " Oll sn SUHI 

" ILAH!>CI If 
I ' VI- t• AND I 1-tt'I V YOU Af-cf ~.a. ,. I NU 

C-. W l T1 Y Citf N ll lS J UDY 

,,.,,..-i ,,.. !l vra•~ 

I f o nrSH'T MTTrH 

W ·IY 11«»<1 ' T VO! I N4!iY H HV Ul.1: 5 I I 01'6 ,, 

"" mev-i H~HW:D JLJ[IY. vr., llXlN ' I 

ni 1 ,.. I'll l ~•.v.tN~ ,N<rf r~ •Of on v nt r" 

,..,,.,"!Ill"' for producing the computer' r p . 10ne 
_ o tsncogen rator. 

Ii OOES •T MATTER 

· To co n pf0(1Ta.rn tot Sinclair u:) comput pawe47 . 



Ts 

[ Verb ] _I _____ 11 ...... ~Ad-jectJ_iV_e ~' [ Mono _I Words 0 1 &tart 

Th ar to hold 1h 011 for 

,.,-~~ ........ QS1----~~~~~~ ~~~~~~~____..., C __________ ....._ __ _ 

11 

Th 
1 0 

llO 

J20 

1.JO 

~~o 

150 

Kee record of hich 
repli the compute.r forcompm 

I O•] I Is ] f R i 
Your name r I Yourmpuc ][ ply 

program 

s 
lllH v• c 1 o, • il'ft c lo, ,. Ati < lo• ] ID [ T • C 10 > • S • C 10) 

11--------------Goe!ito dall 

11 

2 0 

210 I 

220 

T n:IJ unys. 

230 

'24·0 
250 

260 

T"'S Y~ I 

r Yourr9ply1oco 
I• J~_,,, ______ __._,,,..,_... __ ~~. 

S&fe;uud ID f )u.st 

IF m•-· • THEH 0010 220 ] .... --~--............ pr RE:rURH d lS mpty. 

I I t •• Yi "" THEN GOTO 9SO J l!you 8YEtllecompur r~ 
co 910toukilyou 

D · dm ~ 

IUNUIIQI pwgrun, 

LISTI "C: CON fN'IJtO 0 THE PACE 

39 



00 CotlPUT R"'S 

!O L T Y•Uft C 

20 Y ( b , T 

3 0 - -o 600 ] 

40 ~NT 

350 ffiINT ] 0 RlNllf 

p!y compmm: stcn 
II OP Kteen lin 350. 

00 I, OE ..... l'IANY N D 

:i.m- 4(10.410 ·check how many 1of 1h 
replies lh MS ve been eh time I.he 
cornguter finds on of lh OS in 
vcur mput, lf pulB li,gure l ke in 
co ndin;i po:sdien in an an y called 

405 LET T-0 
410 F •I TD 30 

420 111..Ellf T • T +CC > 
4'30 XT 
440 I i 1'< 12 IGOTO 460 

C ( ~-01 NEXT 

4b0 LET T ] 
•70 
490 DECKllNG RWTI 

!!500 I llR lf'Hl'lfl!iiE• :1 J'O :SO ]1------ !Lcop IO:rwtU many OS,. 

::uo 

::520 U 1 L:Z-LENCiti~ ]11o-1 
- ---........ ~ 

TEST 19 an od loop to nm u many tl.I'M$ 

:l3{) FOO T1 ST I TOI 2 ] ... _____ ~ U'& e~e.n in your i.rt_put. Each time lh 
loDp J1e tl Ute computer Iha 
clan.cl IP IS ~ U' in lh 10S phrase. [f 

MID•(l•,'fEST~Ll)•G match [t g to Ima 
HRl'6E > J 6010 :s.&O 

5:50 XT TEST11 
40 ~= 0011'0 600 

~T ]i------------



a 550 

570 LIET C~~A > 
t.ET 'tt•"t. CPHtitAS:E> 

~'10 GOTO 0 

How the phra e checker work 

700 

QOU 

L T •I < R _ U I II O• U 

I NTCI •ll • lO+U 

T INT(RNDl~t • 10+ 1t 

lh y e not equal JJ repeats lhe TE.ST loop. 
- - e TEST-2 sou ccrnpa: 

characters 2 to 8. d so on.. 11 lhe character.s 
in ~ S do1 not OS lh compute:r goes 

ck to the bevmning or PHRASE loop 
to loct the n ~ p - - from OS. 

E scno 700, 720 , 7 40, 7 , J ... ----
1eo~ aoo. s:so. e50~ B70, 890 

" lllHA DO VDU IHI 
• +N* 4H> +•?• 

7 10 OOTO 0 

'"' s • CL, , .... •+ot•• VDU IJON• T 
•+A$ CG>+• DO VIJJl.J'?.., 

GOTO 0 0ho~ -
T ••1" 1£ARD THAT VW ~-• I 

O
·~A• CG> • •~• CH)+ •+D• 

7:so GCJT10 

730 

760 L -SS ( l +• •+D• •h , I THlt« VCJU ARE 
4'UST A ""'•A• ( > 

PAQ: 
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76 
770 
7 

7'Cf O 
BOO = 

A 

PRIN1' 

T 0 

INa 

"'S 

IP\ lfFLE I. ,, lll'ALKED TO· 

•+AtiC .... - .. 

iii • iii 9i • I M l TIU .. 
10 

20 
a~o 

840 
BSO 
B60 
070 
eeo 

TS 11 1"Y9: ( IF•+• ·+N•oo .. I '" +:1'11'1 U-t I + • 

.. 

L T R• '"DO YOU THI I Al"I •-11A• CG•1 +"'., •+D• 
GOTO 340 
L T 6 • 1 CF> • SE 

B'lO LET R••" 
900 6DTD 40 

SS T l M HI I 

910 " B ROUTll ]liiiiiiii--~~~~~~~~~~~ 
920 PR I NT •HAD ENOl.&-41 N..READV?'" 

""+A$• Gl 

930 '"if 11 T I I C _ TALK TD ••• ..,. 

940 I 2•; I 
9SO PR I NIT Ii PfU NT 
960 

0 2110 

1000 RDI AflASEB 
1010 F I•! TD 301 

n:.-~ I . -, Ro.Jl I . 

XT I 
I 020 DtQTA ...., 11, WHAT"' 7 ii , NHV" YOl.SI 
10'301 DAlA 
10"40 DA'IA 
110!50 DA'lll'A 

I 060 DI' 1f "1 
10710 DATA 

t .. OFF'" 

J •ii• IS • 

tU)O l'I J1ES TD PHRASES IN 
1110 
U20 
1130 DATA E 
GDDD STION 
1140 DATA I DCW~T 

READ "• rm>:: XT I 
A CDl'IPU'f 

~TTER, THAT 'S A1 

11 :50 DATA YD.n"' 
L J ,b<Ji DATA mi,, llMAT IXJES 

11 70 DATA 00 VDU 11'f liD SH..n UP, 
"fo.J• A I 

DATA YW TiEll -1180 
uw 
1200 
12101 

1220 

DATA "Y~"y ~, SC YDU AGREE 
DATA IDO'il;i; T 'ftW LI E 

V~ l'U!llD., 
N NOlHJ NG ViEl 

12~01 DATA IDON., T - I r 
1240 UATA tAND VDU, m lli>llN" 1 C .. 
S,TlJP '.ID SIT I ON 
1250 !DATA YOU"' VE GQIT A OW 

5 

T A 

U BISH 
l260 DATA ll!!IHAT S VDU i1 GO Ali!IA't 
1270 
1300 

DATA GET 11!...IDST 111 KflilDlllU 
REiii REIAll IN NOUNS 

IEl"i 

1310 FDR 1•1 TD ~01 READ ti Cl~ ,1 IT I 
1320 
1340 

I 5o 
1360 
I 70 

DATA FDUT L, BALLRC10t1 ~I 
11H!1 TA 1"1£ NEAT R., 

DATA t1V 1CP\J,., F 15H I 
M TA T LIE 
IM!TA 

IS .. +A$U3) 

NIWUllO in 
fll 



1400 

1•10 
l~20 

1430 

~ ••o 
ii .. 
i 4b01 W.TA ~ .. .L.&JO 

l " 
1~10 FDA l•S TO lOt 

t6S.0 
1620 
1630 

Dl'TA STI.FID. 
DATA lNTi LI 

STARTERS 

1b40 ID 
1~:50 

1660 DATA LOOk 11 

1lt70 
1 
1b90 
1700 II 

l 7H> DATA lfV DEAR 

1720 

Idea lor changing the progr -m1 
t Th 
check 

• 
I 

IT I 

X I 

ISO II • '*D· 
"'RQtl • ,1 GOTO 600 

LET D }=-

4 • • 1 GOTO 

F.a_ch p&Jl o! 
or. word ~01 st 

..--- d. noun. 

"'"""' f 0 

e th compU1er spo1i differenl 

lO 

cb 11 PM d put th 11 plie 
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4A 

Answering back routin 
On these two g 

co;nipU1 r eryou c u.singyouro 
conversation program U 

The conv rsmns [or Sincl -

1 :5 

130 

I 5 

9'Y n at the bottom of th op 

DU1 U• <9>, 

DIP1 :Z • f I 

SUB 2200 ] 

(9) 
Se1a up rh arrays for U nd 'Ill and i-------- anoth r array called ZS 1ohold t ] computer• rep 

32 IF REPLV•7 THEN BDTD 2000 ] ~- Telll IM cornpu1er whe:ri co th answenng 
baekwuJin . 

.. OJ • L 1' 'l 0 ]1----------- z · a count . 

tHJw.1 J-•------- i.e.t inwnbero1c aeramyourcn;p t 

203() FDR A L TO p ]1--------- .Loop lo nm many u 
charact Ln your inpUl .• 

204(• FOR B l TO 9 ].,......., ____ ......,.,.__ 

20SO L 1 ( )) ]1----------- Lt.m 

2 -"60 IF l'lliD• <I , A, , I •U• < > 
G01f0 2l40 

2070 I JC1 IF\ ].,. _____ _ 

IF Z•CI)•""' T GOTO b nt nee gi nemor if :no 

"If YCMJ u mg a UC rrucro, noc o:n page i\6. 



F J • ! TD l 

l INW l9i(J>; 

u lf lS(JJ • •• 

JCT J 

21..>CI L T Rt.•J•~ Ii] 0 :3 0 ] 

140 Z•Z+J } 

21 IF L ll.( l I 

Us.,A- J ~ •'" •• 

21ib0 i A<2 N T Z• C Z> •• , ... 
2170 L T I ll>S<llJ,,A ill ) ] 
2100 601TD 20~ 

2200 " DATA FOR Al 
22l0 

2220 (I> I Cl ')I 

22 0 I 

... 2•0 DAJA I ., YW ;o YOU ~ 

2Z D4=11TA J: .. ¥\CAJ I .. • \(ClJ 
" I 

22b0 DATA .. MY - -v • ·V0UR9 I • 
2270 DATA .. YOUR 

2290 

2290 

2~•0 

22'50 

DA1'A1 YOU 
T 

... 
DR l•I TD 

If IJ c JC 

IT I 

L T L 

L•~- 1 

22be:J DA l A • l'f't 
'2"Z 0 OAflR 

ro 

T 

- • ttV • 

I J <>·· -

ooro 2 

, OAlA •VUJ ••• ·~·C 

2290 RET 

.. .. .. 

70 ] 

• 

, .. 

••• .. 'it 

.. -• 

Primlout ths repli ma. 

n 

ut10ZS 

il the.re 

t 

I 

- "' .. This11 c:kt• ror us and w . , "fD!JlS 

•,•1 At1 '" 

45 
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Converting eprograms 
OU ho 10 conv r1 lh pr T ms lo run on lh zxe I nd 

S rrum nd h • o conuert th hies programs lo ru on computers •1h1ch 
rua •lines re Lau / 10 the I sl pom plo t ..... , 11 msertmg heh s iven 

.. r , ou also have to ma • h oth r eh n es necessa ror ·ow computer, e 
use your com ut r's aphtcs comman sand RND mstruclton '11 c n e 
v i le names 1f n ssa . 

Spectrum (Tim x 2000) D1rtab 
0111'1 Y 1C l 2> I 

tin 110 

.. l 
170 L 

ZXB 1 rn me:!( 1100) Database 

1. 0 Df1'1 T t. C 10, 14) ] 

l 2 Dl" YC 12) ........ iiiiiiii'-----------------------~ 
I 4 IH <I 0 , l 2) 

l 20 ........... '""" .... ]~----------------------------~ 
0 I.,.' T TO 440 ],..., ___ _ 

417 
4 2S 

1( l t JI.) •2 
"'~ V CJ> 

<J .I> • :L 

C>O 1AND C<6 

IQOQ I l TD 3 
1010 YCl>•:ll926+1 4 
1020 X11' I 

I 0 1'0 D 
LO•O T VCJ•4l • l 950•~ I 
10:50 :lrT J 

1100 0 ll3l 

N PRCNT • 

nn 'WAS A 

N fNT Ttil.J t •"' 

I 0 
., 1• 1•:11 

d Conversation 

T T't ( I > ,. • ....,,,.AA.,j..,V .. 4 I < 10 601TO 4 22 

Tfi (29 •"'ARfiEN 

lenmor LET 

~O T J-0 
22 
:so 

T II• l• I 
I < I 2 GOTO :!522 

ol 



Instant Gr phic;s and drawing graphi 

cotr\PUt 

Instant G1aptalc 
Ck•,t - C 141.CYCit CYC41 

J' I I'• m 4 

~AW CZCIJ 1•1 -~~ .cv·i•-cvc~ - ·) 

xn~Olf+2 . I) L•< ·'·· 
• I ) 

To Md lit co-ordinatm for lh nd ol 
lin oompm co-ortlinu 
of pomJ plotted. 

to• 'Po n& X. Y mNIUled hom lhe 
......-rH:11r"R th fa I.in I i,n lh 

Une Gr ph 

ce DRA and PLOT with your 

0 1 •Ii 
U:lilVI 
<I J •VI 

.. 0 

, no c ~ '", _ c1M 1 •' •n 
l H C 8 Cll'U - Ori- I J • W' • 

Specttum (limex2DOGJ Converaal1 o n pro11ram 

uoiinn:g _._ . .,,,,. ... far l Soectrum: 

110 I!) I " - ( I 0. II I • : D 111''1 N• 4 l 0 . 16 > I DI ftl A• • I 0 I l1 > 
120 Ul " T• C10~ 14 1 : DI" 5 $ C&O,l4 > 

ljO DIM n•~.J0.29t DIN U• t30,7> DI" CC O> 

•s PRlNl I • 
~ ORDI 030 

:uo 
~112 

Sl4 
l 

:Sib 

_ ..... 
Fl!JR II 1 TO I ( . ,,4 ) 

IF c• <O•<I 10 J> <> · MT 
UiU U 1'0 U 

30 FOO T• I 0 2 N CP'ti >+I 

O m l f. (1 TD T+llJEN l 1- J > • 
GOTO 
:i:IO Ill T1 '.Xl ~ GOTO 600i 

~:}Chana v r• 1 Pl9<A to Q. 

MO GOTO C • ( 7H1 Ut8 • 201 l ( ( 

lBl O• t - b) 20> > 

ZX.81 

1020 

10 0 

.g . 
r.h:INPUT 

3. Chino Jin 1720 lo ~ 

172v ST 

ar 

p:rogram 1.t1, 'I n t RUN 9® 
in 1 u cornpuJ r 

youforiL 

5. 
Dornot:p(l 
be 

prognmo 
c, .. .--..vs. rype COTO I 0010 

nm lbe program. 

6 
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Books about prog1ramming 
Usbom Cu.id. to Benor IBASJC is 1 ello ·---- your BASIC by C. W en and .N. CUd r 

(U m , 1983) the Usbcme lru:rodUd.J.o:n to CompuLer 
~;- guide tot.he BASIC 
commands ror soJu bogiJm a. Other boo 

PRctic.E Thing 10 d.o wnh • croco111pur r by 

w eh yau 1m1ght find Jui are: 
J. Titch U . C tier (lf !bom , 1983) 

rnnstQ.1111g: BASIC by DoruLld Alcock 
BAmfeasf!J!P.1 for BASIC cioms;iurers by Gordon 
Le (Shiva, 1983) 

(Ca.mbnrlge l!Jruv m y .Pr , l977) 

Answers 
Robot runner puzz~e ip ge 24'' 
IQ 1'4PUI • 
:20 I ~T •HIJN 

JO U ' J l'IP< ) 60 THEN UE'f 
g 

•O IF ( 1 T N ~~NT •TCJCI CCL_D FOR l . ~ 

?ioO PRINT •AT •1TE 1• D S . Zll« C 
ILl;I • 1 D;"' Ym;s I • i'Si • SECONDS• 

Sh n son wa,ps (page 341 

" I f 11-0 
9~ l!...ET -0 
23!1J L. :JC•JC+ I 
27 l LET &WIP-'!5IJMP.o1o i 
363 PIRl:IHT 

'"II 

Index 
, 5 I 

AND. 24 
- nnu Back RMlllM. u 

i;on(i;Mur. 38 

Wider ba"' {page·31) 

2~ ~m:t J•1 TD D STCP 2 
2CIO PLOT JN~CJ • IT ~., 

Yourna,r. ~o 
cn&rlll'l lhe fi9ura 
•o llWli yow- CQll\puf r. 

JOO 1Hll' U .. i'•J) , ll: 1lBUH11\') 

. 23 
ENTER.I 
ESCAPE,1 
FOR .8 
COSU'B, l. 
001'0,7 

3JO ~ ~l C~ •l-4-Jl~l 

tNTiE • 1 -4-J) 1 FNT<SCl~ •il 

32:1 1 I J 

gnphica CClllllnanda 8, 11, 26 
Of• 
IF~.7. 10, ll,24 
~nriahln, 10 
INfUT.6. lO 
IN't'.8 
LEFTS.9. ll 
LEN. s, 14 
LET. fi.10 . 30. 33-:M, 39 
line php:mgnm. 36-37 

n'llDJ.b9m. 4, 8, 12 
.4 

laopl, B. It. 11. 2 '.17 
matru, 15, 21 
mama. lB, 20._ 24 

8. 14 
madula.12 
mul.li te:meru l I. IS. 18 
multi?1f1Jllil 9 
n looP1. 9. I~ 1J. 33 
NEWLINE..4 
awnber v.uW:i B. 10. 22 
0 ,20, 31, 41 
OR. 4 
Orie oa:mpute:r. l!, 17. :ze . .n 

l B. 3& 
PLOT. 26. 21, 
PRINT,5 
qwC&UQlli mu i I 
""'~"" nl$bert, e. 3.5 

.47 

9, 23 

7 

n1pnxl11Cad. 5Z«Dd m • mn&Ya.l l\'lil.-m or tRnam1JI 
y onn or by y "'...., __ 
p~. li rcl.in.ga ~ 
pnorpemuamon of tha pUblishe:r 
Prln~ In Spam b7 Printe1 lndusln& Crifii;a, S A 
Dapdaiio Legal S.21527119&3 



Other Usborne Books 
There are hundreds of colourful Usborne boo for all ages on wide range of 
subjects. Titles h:ich may be 1of panicula.r in~erest to you are~ 



.....-.-- Usborne Computer Books 
Usborne Computer Books are colourful. straightforward and easy-to
understand guides to the world of home computing for beginners of all ages 

UsborneGuideto Computers A colourful introduction to the world of 
computers. "Without question the best general introduction to computing I have 
ever seen. "Personal Computer World 

Understanding the Micro A beginner's guide to microcomputers, how to use 
them and how they work. " This introduction to the subject seems to get 
everything right. " Guardian 

Computer Programming A simple introduction to BASIC for absolute 
beginners. " ... lucid and entertaining ... " Guardian 

Computer and Video Games All about electronic games and how they work, 
with expert's tips on how to win. "The ideal book to convert the arcade games 
freak to real computing. " Computing Today 

Computer Spacegames, Computer Battlegames Listings to run on the ZX81 , 
Spectrum, BBC, TRS-80, Apple, VIC 20 and PET. "Highly recommended to 
anyone of any age. " Computing Today 

Practical Things to do with a M icrocomputer Lots of programs to run and a 
robot to build which will work with most micros. 

Computer Jargon An illustrated guide to all the jargon. 

Computer Graphics Superbly illustrated introduction to computer graphics 
w ith programs and a graphics conversion chart for most m icros. 

Write Your Own Adventure Programs Step-by-step gu ide to writing adventure 
games programs, with lots of expert's tips. 

Machine Code for Beginners A really simple introduction to machine code for 
the zao and 6502. 

Better BASIC A beginner's guide to writing programs in BASIC. , 

Inside the Chip A simple and colourful account of how the chip works and what 
it can do. 

+001 · 99 

I SBN 0-86020- 733 - 1 

00199 

ISBN 0 86020 733 1 £1.99 

--_., 


