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Qur classifieds

.. are faster.

Do you want to sell your computer and
buy a bigger and better one?

Have you ever thought of trying to
make some money out of selling tapes of
your own programs?

Whatever it is you want to buy or sell
why not use our classified pages?

It has to be better than waiting for up to
nine weeks to get into one of the old
monthly magazines.

Not only that, but our rates are very
reasonable.

For private individuals it only costs 20p
per word, with a minimum of 10 words.

We can make it so cheap because we
charge companies using the classified
columns 40p per word.

The classified pages can be used for
semi-display advertising.

The cost for this is £10 per single
column centimetre, with a minimum
charge of £30.

All copy for the classified pages must
be pre-paid. (You'll find a handy form on
page 22).

Cheques and postal orders should be
made out to Popular Computing Weekly.
Your advertisement should arrive at least
two weeks before the publication date.

If you have any queries regarding
Classified or semi-display
advertising please call
Alastair Macintosh on
01-930 3840

Popular Computing Weekly.

The fast one.
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How to submit articles
Articles which ara submilied for pubdication
should not be more than 1000 words long
All suBmissions should be typed &nd a doubla
spaca should be leM batween aach ling,
Frograms  should, whanaver possible, be
compadar prinfed.
Al presen we chnnol guaranies o AMum
@dary submitled artice, 50 pleasa Keep a copy

Accuracy

Poputar Compialing Weekly cannot accepl any
responsibiity lor amy Brrors 0 programs: we
publish, although we will always iry our besi o
maEke sUre Programs work

Cover lilusiraiion by lan Creig
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ICL strike hits Beab.
Letters

Brass anvelops on Vic 20
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A 16K game for ZX81.
Club Reports

The Sinclalr amateur radio group.

Reviews

Charsel-20 and Speach pack.
Open Forum

13

Seven pages of programs.
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21

Win a ZX Spactrum.
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Basic re-numbenng.

Spectrum

Maore graphics routines.

Sound & Vislon

24

Two lunes 1o play.
Peak & poke

Your guasiions answersed,
Competitions

Puzzle, crossword.

4
Editorial
The phenomenal growth in the num-
ber of home microcomputers over the
past two years has given nse tp a
similar growth in the number of dil-
ferent computer languages.

The ZX81, Vic20, Spectrum, BBC
micro and TRSB0, all have their own
versions of Basic — the most com-
monly used microcomputer lan-
guage. Unfortunately, most of these
variations of Basic are mutually exclu-
sive. A program writien for a Vic20 will
not run on a ZXB1 or a BBC micro.

It is usually possible to convert
programs from one version of Basic to
another, but it s ima consuming and a
waste of elforl that could batter be put
o writing original programs.

However, the chances of a standard
version ol Basic baing voluntarily
adopted throughoul the industry are
S0 remole as 1o be hardly worthy of
consideration. No manufacturer is
going to promote another company’s
products at his own expansa.

The solution to this problem lies in
the hands of the users. An organised
users lobby could put pressure on the
manufacturers 10 agree lo a common
form of Basic. They will not do it on
thair own.

Next Week

You're lost In time
with @ rogue space frigate
hot on your vapour trail. Have

you gol the skill to be a Time Traveller?

1 JULY 1882
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Classified

e in ANY Breeon uruTinstush) &
e oty ANY oharscier Buok-
e wermk]. R ol

20 SIMPLE ELECTRONIC '
PROJECTS FOR THE ZX81
and other compfers

,f@ﬂannmﬁ IS ot

BELIEVING

il ElAGERGS The Tolsloum] B
randy bul, coeepleds N program e
mmm.mraﬁrﬂﬁ
COMPUSOUND
32 gy Closa,
Reddlich, Worca BS8 0ET

CLASSIFIED
ADVERTISING
RATES:

by line: For privale indis
20p per word, minimum
0 .

or panies, fraders, and all
commercial bodies; 40p par wond,
minimum 20 words
Sami-display: £10 par single col-
umn conlimatre, minimum length

i

:

Cheques and posial onders should
arrive gt least two weeks before
the publication dats,

i you wish lo discuss your ad,
plaase ring Alastair Macintosh 01-

FANCY A CHAT

WITH YOUR ZX81
Than vou wam TESS, a remarksbis
:Elm which, v keysoard and

1L} nﬂliﬁllnhuﬂu mﬁr

. . about Yo o 5.
E lcreditile exampds of wolicial i
rummnrmtzm Only £4.50
ATy,

AQUARIUS SOFTWARE

ZXB1 * BBC * ZXB2
Educaional programs for marming
in schoal and Af home
OUR TR SOFTWARE HAS
BEEN WELL RECEIVED BY
CUSTOMERS AND BY
REVIEWERS. WE WNOW HAVE
PROGRAME FOR BBO ‘A AND
THE SINCLAIR SPECTRUM

Pefts Wood, Kenl BRS 1PH PD Boz 415
10 sad BAE Ko7 e camiogad) BIRMINGHAM 817 'r

3

’ 1K Z¥81 CHESS

. RSy REyThTEeE mec o SSiTeine

gievryy B mEabons of e TXEY 16

rﬂl:.ﬂﬂm.pmdmml

5 Deacimmics and {peputing Joy 6
£S5

Aty Som:
0. A Homs 126 Sauthrisgs Nies
Crewhursugh, E. Sussex

MIZBOK FRIEND wanted, hove sof-
warn lor axchangs, wilkng 1o share
cost of raw softwane, Wriks G Loyt
Onkmore School, Durley, Soulh-
ampion

P-E-P, the Program Enhancemand
Fackage lor e 2301 (18K], 7 fanias-
e raw footures for youe Basic pro-
grams. Only £5.85 fom A A A Soff-
wafe, 34 Bourlon Road, Ghoucesher

THH, Safvemra, 16X fangman — -
callam graphics, T3.95; 1K supar-iape
— includiss masisming £3.05, echo

sheich-draw and save 12 shMches on
mpa, £3.85; 38K on 15K notbpad —
séve 40 (20 weath 168} pages of data oo
tapa, £ OF: specily mamary pirm when
ohering; 18K language detionary —
maks your own dcfionany, bad v it
on inpe, C395; Send saw for fusthis
datnils b T, Meakin, 25 Spnnry Fiss,
Tolon, Motingham KGE Gk

ZXB 18K Full-ses bypewrier-styie
hgytaarl, @l in one cass. Specia] ks
o gares. With 12 tepes, books, cas-
safin player incudard, RS, Walton-on-
Thamrms 21308,

Ix Brand now, urwanied
g, Tol; Loods (0532 6BEZES (after B
Pmj

MEW FULLER MICROS ZXE1
kpytmanl, case; fied mothanboard,
PS5 .U, phis bocks, software., E35. Maw
inviiders cassefls, £ Telsphohs
0443 FOHNTA avanings.

ZXE1 16K [Sinclair), boa, lpads, sz, 2
manihs- oid, E7S ono. Telephona
Liticiadnr E7I0E,

B.B.C. MODEL A, b'w tv &nd cmssailo
reoordar, EMI0, Telsphonn Yobsley 857
47285

FRUIT MACHINE arnd warp mars ior
ur-a wic's, £4 80 (inc, p+p).
Talephore Stoud 5508 (ewenings),

¥iC 30, & programes for £5 inclusha, full
mipur ond sound, emertaining and
odlcational, MEDS, Sups SIrOLNG,
siringey thingy, menafaid. aanh asinck.
magc squans, J. Mann 474 Poriand
Sareol, Lincain

PEASOMAL TUITIOM on usng “'II.
BBLC. micrg. Telpphone Pudisy
SE06ET

ZXB1 18K, bowsd larps keyboard, aijht
tmpars, £100. Talophone Fiotn (D708
525913

IXB1 16K keyooardcesn wory good
conoign, E80 worth ol boows and
tapms, £80 35 Spring Stréel, Fahion
Hymioirn, Lancs,

VIC 20, plus “averger” cirtridge, bid-
Gain £150 ono, Ingrebourme 48576

SHARP PC1211 pockst compadsr with
casseita imedace, 50 Teilephane
041-887 F119 [evanings),

AT 18K, hoe soltwose woeth B2,
offars arcund 80, Telpphons (72T
ATAES

TAR1 1K, complein. as s, E50, no
oifars. BOT-4T00 [evenings)

ViC-20, cassafip unst, over 20 pof-
ware and £10 books, worth £270, will
nooopd E220. Tel: O21-858 Th8Z

VIC whors, Add o your softwars by
. Wi Bor sl to Mek TG0
Wondsiock Fload, N4,

BAC GAMES, Sis for detpils o 105
135 The Fyve, Halfsid, Hers, ALD
S0P,

ZZE1 16K + SOFTWARE. Vilue owar
£90, civas, invadens ok, £120 oo
Tl Masdsione DE2Z-H1017,

BBC MICRD OGAMES. Cassobo A
(Modats A & Bl Space Invaders
tmaching ooce) Dodgemns Broakoul —
£5 finck Cossabie B (Model B ondy)
Pacmen {maching oxbe) 30 Mazes —
EE jinc). Boih cossefies lor £5 (inc),
From B, Gridiand, B Bowniss Avenun,
Fleatwood, Lencs. FYT BFA.

r'--------------------------1

Please cut oul and send this form lo; Classified Department, Popular Computing Weaekly,
Hobhouse Courl, 19 Whitcomb Sireel, London WC2
EEEE S S S S S SEEEEEDNEDNDDNND &=

y
. Here’s my classified ad. B
: (Please write your copy in capital letters on the lines below.) :
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| |
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| [ |
| i [ |
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B Imakathis..........words, @l ... .... perwordsolowsyouE... |
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News Des k

21-93@ 3271

ICL strike ends hopes of
early Micro B delivery

The grembing which have sofar
pushed delivery of the BRC
Micro B back o six months,
have struck again with 2 stnike
at ICL. the mum supplier.

The production stoppage &t
ICL"s Kidsgrove plant has
brought all deliveries of the B
maching {0 a halt, J

Acorn’s John Coll admits
that ICL's production, at /{0
units per week, was alpeady
500 per week below tafget,
Mow the company s faking
SIPENUOLE Steps O inspire con-
fidence in its ability (o supply
the B machine.

Two other manufaciurers,
ppart from ICL, will shortiy

begin prodoction of the model
B. They are AB Electronic
Systems — formerly Cleartone
— who begin production im-
medialely. and Race Electro-
nics 7 Llantrisant, who
commence production in the
middle of this month.

With: three compames pro-
ducing the B maching, Acorn
expects 0 quickly reduce s
six-month backlog, Meanwhile
John Coll wld PCW: “1I'm
saddened and frustrated by the
whole ICL situation. The posi-
tion i acutely embarrassing,
We thooght we would be af
the [our-week order [urn-
round stage ages apo.”

Although no cheques are
now being cashed and no cre-
dit-card orders have been
drawn, ithere are sill long-
standing orders for which
cheques have been cashed.

John Coll explained that
Acorn will give a refund 1o
customers who reploce ther
cashed-cheque orders \with a
credit-card order, This offer
will not prejucice the puechas-
er's position in: the queoe of
ofdérs. The credit-card
account will then not be drawn
until the micro is disparched.

Delveries of the model A
have been unaffected by pro-
duction difficultices.

Spectrum get
to the customer

Delivery of the first produc-
tion min Spectrums has oow
taken place.

The batch forms part of the
delivery of machines returned
to Timex for further work.
This followed the discovery of
a design flaw, reported in
FPopular Computing Weekly,
June 17,

Ta correct the reporied
data-bus clash, each of the
miicros dispatched has been
modified by hand,

Pins 36 and 37 of the ULA
chip have been cut away from
the printed-circuit board and u
MAND gate inseried between
the ULA and the board, This
means that Pins 36 and 37 ane
inhibited when the input/out-
put request lines from the
MUCTOPrOCESSOr Gre operuting.

This gives pnority to the
CPU over the ULA when bath
dre rying w o use the same
data.

The design modification has
now been incorporated into
the production line at Timex
and at the fime of going to
press the second batch had left
the factory.

Mest funclional Bnes . ., the Amber 2400 printer.

Amber unveils low-
cost matrix printer

A new dol matnx printer 18 to
be muinufactured by Amber
Contrids L,

To be priced ot just, under
£70, the Amber 2400 printer is
infended for use with BRC,
Vic2( or Tangerine micros. A
version for the ZX81 will also
be produced.

The text print width is 34
characters. The machine was
designed for use with ordinary
paper to reduce running costs.

Japanese link-up for IBM

IBM i currently negotinting
with Japanese [irm Matsushita
Electric Industnal 1o develop
joint business ties.

COine  possible venture may

involve the joint development
nnd distnbution of a new per-
sonal computer.

Matsushita already supplies
1BM components.

The Amber 2400 5 of the
inked ribbon type. It uses four
print solenoids which each
cover one-guarter of the paper
width. The paper is in-
cremented by one dot-height
doring the return scan of the
print heads.

The printer is supplicd with
its own buili-in operuting sys-
tem and power supply.

Avalable from the end of
August, the Amber 2400 will
be priced at £69.95 plus VAT,
Five 90ft rolls of paper and
ome fked fibbon will eost ab-
out £2.50,

For further details eontact:
Amber Controls Lid, Central
Way, Walworth Industrial
Extare, Andover, Hants.

Ground Condroirs 16K 10 boand

Latest 1/O port
for ZX81

A new combined 6K Ham
and 10 board for the ZXKI
has been lsunched by Crrpund
Corntrol,

The board plugs into the
expansion conmector ol the
rear of the AXE].

The 1/D intérface is memary
mapped and uses the K255
PP10 chip. The 'O has two
14-pin DIL socketis.

The modale 15 avmiable,
with power supply, eilber
complete for £33 or in Kit-form
fior £10.75

Informmtion  from
Control, Alfreda
Hullbridge, Essex

Ciroumnd
AveEnue

Software debut
for the ZX82

Two companies have pro-
duced the first software for the
Sinclair Spectruim.

AYC Software has pro-
duced Forfune, o coloursound
version of thelr Madam S8

Bug-Byte Software has
launched Spectral Invaders —
the first Invaders game for the
Spectrum,.

Fortune costs £3 from AV
Software, PO Hox 415, Birm-
ingham.

Specirpl Invaders costs £5 |

from Bug-Byte Sofiware,
Freepost, Liverpool L3'AB

Spectrum tapes
Microfest '82

In i comparison of home com-

puters in Popular Computing |
Weekly, June 24, we mis- |

takenly stated that the Spec-
trum cassette system did not
work.

The X Spectrum loads,

saves and venfies programs at |
1500 baud. We have had no |

problems wath the system,

1 JULY 1882
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Whether yol are a BBC Microcomputer owner, have
limited access or are merely interested, then LASERBUG
has something to offer yvou

LASERBUG s an independant users group dedicated o
thit support and enhancement of tho BRC AT T T

LASERBUG = o contral pont lor sdeas Fod nlorrmston
we want 10 hear fram yvou and pass on youf ideas and
dwscovieries. Wiite to us af the address below — but please
enclose 3 SAE if you want a rephy’

LASERBUG newsietter 1§ distnbuted 1o members each
moarth and s fulf of news, reéviews, lefters, articles,
programs, contscis and classilieds (rates on appbeaton)
Our regular mestingg-also 4o 4 long way to help you get the
best out of your BEC Microcomputer

Youi vl to Jamsforn C12.00 you get 8 yaar's subscapton
10 LASERBUG, 12 =msues of the newshaiter and free gntry
toall LASERBUG s meetings and shows or aend £ and
a large SAE 12" « 8] for a sample copy of the LASER-
BUG niressiEiter and all the latest information

Wirire ro
LASERBUG

4 Station Bridge, Woodgrange Road.
Forest Gate, London E7 ONF.

The addition of our fully-compatible,

games and programs

ORDER YOURS TODAY FROM:

Phoenix Marketing Services
Dept. P.C.W., Oaklands House
Solartron Road, Farnborough
Hants GU14 9QL

assembled, tested and guaranteed 16K
Ram Pack means more memory for better |ame

- £25,00 ~-

KEMPSTON (MICRO)
AN < ELECTRONICS

introducing the

ZX81
KLIK-KEYBOARD

Thas &5 a full, forty key moving

keyboand with manl koys ihak

Mz in the recess lefl alier

peaiing off ihe exising 'touch

sgnsilive’ mambrang Eeypac
It offers the following advantages

@ Fits onto the ZXB1

® Positive feedback from keys

@ No trailing wires

@ No special case needed

@ Elegant design with two colour legends

This B a mosl atbraciive woéybeand which will ennance he
appaarance and mgrove the periormancd of your JA81 . Yhy
odly Mo for an oversagsd 'Ir!ul-.'J-::n':lﬂ'-’

Cheques'FPostnl orders made payable to:
KEMPSTON ELECTROMICS, G0 ADAMSON COURT,
HILLGROUNDS ROAD, KEMPSTON,

BEDFORD ME42 BOE.

Cther ZX81 producis mclude keyboard two-lone Blaepar £8 85
b, keyboard rapaal oy &1 £2.95 + postags on bath iems

ZXB1 klik-keyboand kit &t £22.50, (ulty built &t £26.00, Pleasa add
T0p hor postage, Delivery 14 days from recaipt of onder, SAE
in all correspondance please. Proprelor A, Pandaal B S¢
PECE

16K RAM PACK

PUSH-ON PLUG-COMPATIBLE MEMORY

| Puigss s9ed ma my Byg Byte 10H Ham Pads | @ncioss oo
| postal orddr er ERSO0 sl YAT, Pomings & Packong) |

POPLILAR COMPUTING WEEKLY



Let’s put the

record straight

¢ your Spectrum Review,
May 6, 1 would, hke 1o
point out that the maximum
number of calours you can put
on the screen on the BBC
Micro, at any one fime, 15 not
four but eight, Here 5 jghe
program:;
10 C=0 i
20 MODE 7
30 FORA A=126TD 138
8 C=C+1
5 VDU A
60 PRINT “COLOUR", O
TO MA

In the now famous ZX Spec-
trum catalogue, Sinclair have a
table. In the table, they say the
BBC Micro has no oser-
definable graphics. Well ot has,
YDU 23 allows this. Hove a
look at Neil and Pat Cryer's
ook Basic Programming on
the BBC Microcomputer.

Sinclair also say the BBC
Micro has no VERIFY com-
mand, If has — «CAT will not
only catalogue, it will also
show SAVE errors,

Sinclair do not point oot
that the BBC Micro has
A20%x 256 hi-res graphics, Nor
do they mention that the BBC
Micro has 42 different plot
commands, The only thing the
BBC does not have that the
Spectrum does have is
“BRIGHT™. I am sure that it
is better to have a highly ex-
pandable system, with the
most powerful Basic and (he
highest-res graphics for under
£60, than a ZX Spectrum
which can only play one note
at a time compared with the
BBC's four.

Robert Lober
Rivendel]

13 Pwil-y-min Crescent
Cardiff CF5 6LR

A Harrowing
view of PCW

lar Computing Weekly

has made o promising start
and 1 hope you can maintain
the momentum. It is an unfor-
tunate fact that 90 percent of
program listings contain sub-
mitted andior typographical
errors in & magnzines (ot
present I am buying eight

Letters

iy
monthly l;*g::z'im:!. and your
Weekly miagazine),

Not having had time to en-
ter and fun any of the prog-
rams 'in  Popolar Computing
Weekly (msues 1-5); 1 am not
in A position 0 comment on
the pemeentage of errors con-
tained within them, However,
an I 4, Barry Combhill's
feature on Chaining ZXE]
programs together omits the
six mentioned programs
altogether. Any chance of
printing them in a fulure
tasue

Lastly, please scrap “Citizen
Pain" — if 15 @ total non-event
conteni-wise. It would be bet-
ter to leave that section of the
page blank, for competition
doodlings efc, The thought of
Messes Ireland and Macdonald
being paid for that drivel
makes my eyes water.

G O'Brien
105 Roxborough Road
Harrow HA1 INT

Playing the
RAND game

tip for people with

ZX81s and Tom Baker's

m/c code book — enter

“RAND 640" before running

“Life”. You will be in for a

surprise, o say the |e=asi.

Other interesting RANDs

are 440, 480 and 510. Any

offers for more, as they de-
finively exist? i

Paul F Tolson

16 Thirlmere Road

Dewsbury

West Yorkshire WFI2 7ED

GOTO this
VAL function

n the first sue of Popular

Computing Weekly (it
abbresiates to PCW) Graham
Charlton described # method
of converting the ON...GO-
TO facility for use in ZXE1L
programs using the AND
logical conpective.

The method T use may be of
interest to repders. It has the
advantage that it does not in-
wolve re-numbering, as GOTO
100«] may, and it also looks
more like the conventional
ON...GOTO, Simply use the
VAL function along with the
string sticing properties of ZX

basic, For example, to trans-
late:

0N J GOTO 1:200,2423, 10040, 25

for the 22X, write:
GOTO WAL 12000420 T 0000HEs"
{ded=3TO 4=y
Clearly, if the line numbers
were no more than three char-
acters long then the t&rm in
brackets could be written
(3=]=2 TO 3=J), b
Alexander Macphee
26 Glenburn Gardens
Whitburn
Wess Lothian EH47 ENL

Manpower helps
the ZX printer

oger Bexley may find that
& answer to his problem
of faint printing on the ZX81
(Peek & Poke, April 23) is to
pull the paper gently as it feeds
through. The ZX81 printer is
like a car with & flat battery —
s0 much current is taken by
the motor that there is nothing
left for the spark. Easing the
load on the motor in this way
may give a darker print.
Tim Goldingham
11 Furze Platt Road
Maidenhead SL&6 TND

Please look
Sharp about it!

Cs:lgﬂmlu.rinm on an ex-
lent magazine. 1 have
found only one snag with it —
I have recently ocutgrown my
£LXEl and expanded to a
Sharp MZR0K. Please, please,
please coold you cater for the
MZBIK as well as the LXE],
Vic and BBC Micro. 1 am
looking forward to the next
imspe of Popoler Computing
Weelkly and hope you feature
the MZB0K. Nigel Nock

Cwmifort House

Bowils Lane

Caerphilly

Cilamorgan

South Wales CF8 2TW

Catering for the
wm“lll

n reply to your Sound and
Vizion article n your Moy
27 issue, please find enclosed a
subroutine for producing a
brass envelope on a Vic-20.

This should work on any
music producing micro. You
would only need to alter the
volume address 'V (36878 on
the Vic) and the limits of this
{0 to 15) on the Vic), You may
also like to amend the quanti-
ties in the delay (FOR-NEXT)
loops to take into account the
different counting speeds of
ETos.

Once you have set up a
series. of pitch pokes to make
your tune in the normal
fashion — you only need to
enter GOSUR 1000 after each
poke,

The volume starts and drops

back to one. This is to elimin-
ate the annoying click which is
heard when the volume V" is
poked on and off. The volume
should be poked off at the end
of the tune to avoid a constant
drone in the rest of the prog-
Titm.
O course, this is not a true
brass synthesis, as there is
neither sawtooth wave nor én-
velope filter, but it gives more
realism than the drainpipe on/
off sound, with which micros
seem (0 be lumbered.

Although I would not play
my Vic during a live perform-
ance, | do use it to produce a
repeating melody and a dis-
play on & monitor, prior to oor
band's venture on stape at
Bigs.

1 V=38878
10080 REM BRASS EMNVELOPE
1002 REM (AJDSA
1004 FOR A=1TD 15
1008 PORE WA
1008 FORT=1TD2

1010 WNEST T.A
1108 REM A(D)SA
1192 FOR D=15TO 4 STEP=1
1104 POKEV.D
1108 NEXT D
1208 REM AD[S}A
1202 FORS=1TO39
1204 NEXT 5
1309 REM ADS(R}
1302 FOR R=4 TO 1 STEF-1
1304 POMEV.A
T30 FORT=1TO4
1308 NEXT TR
1310 RETUAN
D Whittaker
2 Poplar Court

Salford 6

If you have an opinion you
wanl fo express, or have spol-
ted an error tha! needs cor-
recting, write to: Lerters,
Popular Computing Weekly,
Hobhouse Court, 19 Whit-
comb Street, London W2,

1JULY 1862
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You are living in 8 world dominated by
robots. All the work is done by robots,
while humans follow a hedonistic ifestyle
deviolaed 10 idle plaasuns.

In & society similar to ancient Homa, life
has lost its meaning and its value. Plea-
sura has become the ullimate goal and
bloodiuat the ultimate pleasure.

To satisly this growing desire for blood,
a world-widae loitery has been instiluted.
Everybody’s name is fed into the central
computer. You are one of ihe unlucky few
who has bean chosan 1o compaia in Tha
Fames.

A miniature radio fransmitter has baan
surgically implanted in your body and you
have been relegsed in an arena. A robot,
atiuned to the transmitter in your body, is
pursuing you relentlessly. The only way
you can escape is by forcing the robot 1o
slep onto & mine. H you position yoursal
&0 the mina Bes in the robot's path, it will
slep onlo it and be destroyed,

But, your respite will be brial. I you
succead In evading the firsl mobol, two
more will be released in the arana, If you
manage o avoid these two robots, thres
more will take their place, and S0 an.

Machine code

This program runs on &8 16K ZX81 and
makes judicious use of machine code. But,
the program must be entered exactly as
shown in tha fsting 0 ensure that the
ocormect addresses are used. Particular
altention should be paid o lines 100-137,
a5 they coniain the hex code for the
maching code. Ling 1 should consist of
exaclly 450 dols.

Aftar antering the program, You should
save it onto lape immediately, This will

save you from typing In the entire program
again if the computer should crash.

¥When the program is run, the screan will
go blank for a few seconds while the
maching code is poked into lina 1, I you
have made any misiakes in enlering the
hex code, the following message will
appear on the sgraen; “PARITY ERROR
AT LINE N". You should then cormact any
mistakas on that line bafore atlempling 1o
run the program again.

If you have enterad the program cornact-
Iy, tha arena will appear on the screéen.
You will be represented by an H in the top
lefi-hand cormer. A robol will appaar in ihe
form of an inverse quotation mark and a
mine will appear as & grey squara.

To move the H around the screen, use
the keys in a square around the 5 key.
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POPULAR COMPUTING WEEKLY/READ-OUT BOOK SERVICE

For the BBC Micro:
If you own a,BBC Micro, the Practical Frograms
for the BEBC Computer by David Johnson-Davies,
is the hook for you! It contains over twanty
practical programs ranging from maths and
graphics to language manipulation and games.
The programs have been tested and they work!
Mow that Auntie Beab is actually delivering its
micros to dustomers, BASIC Programming on the
BBC Micracomputer by Neil and Pat Cryer will
provide an excellent introduction on how to
program in BASIC specifically for the BEBC Micro.
Every program has been tested on a production
modael.

For the ZX81:

Byteing Deeper into Your ZX81 by Mark Harrison
is the bestseller which tells you how to get to
grips with your ZX81 and with 39 programs to
match!

The ZX81 Pocker Book by Trevor Toms covers
the use of the ZX81 in detail and leads the reader
into a clear understanding of programming.

20 Simple Electronic Projects for the ZX81 by
Stephen Adams can really put your ZX81 to
practical use in a number of electronic projects —
thermometer, burglar alarm, voltmeter alc.

e L

READ-OUT PUBLISHING COMPANY LTD

B Camp Road, Farnborough, Hampshire, GU24 BEW

2 CAMP ROAD, FARNBOROUGH, HAMPSHIRE GU24 GEW.
24 hour answaring service. Telephone: 0252 51033172

Mame

34 Amazing Games for the ZX81 by Alistair
Gourlay, shows you what you can do with only 1K
of mamory.

For the PET: -

An excellent introduction for beginnars and an
invaluable aid for enthusiasts is The Personal
Computer Book 2nd Edition by Robin Bradbeer
which tells you all you need to know about
microcomputers.

* . sets out in &' very entertaining and readable
form the facts on owning a computer ..."
Computing Today

*Robin Bradbeer's book provides all the
infarmation in one place, in a sensible order and
in a caonsistent, clear style.” Practical Computing

For the Beginner:

Learning to Use the PET Computer by Garry
Marzshall is the first in a series of books that
intraduces popular micros (others to follow are
ZXB1, ZX Spectrum, VIC-20 and BBC
Microcomputer). It eases the reader into a clear
understanding of his computer.

Programming the PET/CBM by Raeto West is
quite simply the best book on the PET ever
published. It contains everthing you'll ever need
to know about the PET and its workings.
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Club Reports

Why ham and

chips means

David Kelly talks to Paul New:

man, founder of the S;'ncﬁaif
Amateur Radio User Group.

Paul Mewman's house indalstdn is dis-
tinguished from its neighbours by the 24
fooi, 16-elament, antennawhich extends
upwards into the sky from his chimnay

During the day he s a computer
programmer for 8 softwara housa, but by
night ha is 1o ba found at his “old pump
handla”.

He Is an amateur radio ham, call-sign
G4INP.

In 1281 he formed SARUG, the Binc-
lair Amateur Radio User Group, which
now has upwards of 175 mambars.

How did ha bscome Invalved with

amateur radio in the first place? Paul
explaing: | was aboul 10 years old.
Wandening round the eslale whera |
lived, | saw this guy with funny bits of
wire in his garden. | asked him what thay
ware — he explained — and I've bean
fascinated ever since.”

With the advent of the ZX80 ha be-
came sarously interasted In the possible
applications of microcompulers for
amataur radio users.

The most obvious such use of a micro
iz for the encoding and decoding of radio
messages. Nearly all amateur radio an-
thusiasts use either Morse code or radio
teletype for transmission, Very litlle
speach i sent or rocelved, mainly ba-
cause amateur radio messages are sent
all over the world, Where a voice would
be unintelligible, a sequance ol shor
and long sound pulses can still be dis-
finguished,

Both Morse and radio feletype lend
themselves o auviomaled microcompues-
ter control,

Paul first conlacied & like-minded
radio user on-air — Steve Gibbs, who
broadcasis from Guernsey, They corras-
ponded for some lime and then placed
an advartisameant, asking to haar lrom
other radio’micro users, in the American
magazina, 73. Seventy Three |s ham
radio slang for ‘grestings’.

As a resull of the advertisement, Paul
heard from Marty lrons, who runs the
American Sinclair Amateur Radio User
Group (ASARUG), Paul joined ASAR-
UG, bacoming the first Brilish mamber.
But ha also bagan 1o think of forming a
similar LUK group.

Computar radio fham

Earfy in 1981 he wrole lo Radio Com-
munication asking for interesied micro
usars to contact him. 'l thought we could
exchange ideas, programs and ganerally
kepp each olher in fouch.” he says. “I
thought | might get about 20 fo 30
replies.

“"Had | known what | know now | might
have thought twice about doing it."

In tha following two weaks Paul re-
ceived over 200 replias. Tha responsa
caused him unexpected problems: "It
zoon became obvious ihat | could not
organise a LK group like ASARUG. Over
thera it ig informal — thay kaap in louch
on-gir, That would not be possible with
200 mambers.”

a0 the first issue of a regular naws
lettar was written. Called SARUG News
the 10 photocopied shesls were pro-
duced and funded by Paul himsalf, The
nawsletler confained several programs,

We want to hear
from you!

Whether you are starting a new
club, holding a special meeting,
or just changing the venue,
we want to hear from you.

Write to David Kelly,
Club News, Popular Computing
Weekly, Hobhousea Court, 19
Whitcomb Street, London WC2
THF or call him on 01-930 3271.

naews and views from the US and in-
formation on the use of the ZXBD in
amateur radio.

In the following months the mem-
barship settied down to an anthusiastic
group of about BO. In November 1881,
with the ZKB1 widely available, Paul
formed the present group — SARUG UK.
Ha charged 8 £5 subscription fee to
cover prinling cosis.

Issue 5 of the newsletler has now
been sent outl. SARUG UK currently has
about 180 members in 14 countries.

Intertace chip

With a one-chip interface, 1/O port and &
small 350 byte machine-code program, a
ZXB81 can be copnected to a radio, A
simple algorithm allows the words 1o be
keyed in and converied into Morse.
Similarly, Morse can be decoded inlo
English.

One problem with tha usa of the ZX81
i5 that its clock timer has a harmanic that
is within the amateur bands. For this
reason ihe ZXB1 has to be shielded from
the transceiver.

A microcompuler 15, howavar, not only
of use in sanding Or receiving radio
signals. It can also be used to assist in
circuil or antenna design, sateliite track-
ing, logging of contacts and continuous
raceiver maniloring.

SARUG UK broadcast ZX programs in
the 450 to 28 MHz band range. In the
nexi few weeks a lransatlantic ZX prog-
ram axchangea natwark will be sat up with
ASARUG.

One ol SARUG UK'= members is
working on a real-time satellite lelemean-
Iry and tracking syslem.

Paul's own interest is in the link be-
iween radio conditions and the weather,
Littie is known about the way radio
waves travel through the air, but freak
atmospharic conditions do result in re-
caption anomalies,

Paul described an incident when ha
picked up a radio station In Norway whila
trying 1o contact Holland. Such effects
are caused by atmospheric “'ducting’.
Layers of air of different dansities can
act as a tunnel, called a8 wave-guide,
down which tha radio signal is chanmnel-
lad.

He reckons thal such conditions are
predictable and would like 1o 58t up a
continuous monitaring station 1o record
radio conditions, waather and wind-

speed,

Membership of SARUG UK is open 1o
all amateur radio licence holdars or
anyona with a praven interest in amataur
radic.

For further information contact: Paul
MNewman (G4INP), 3 Red House Lane,
Leiston, Suffolk.
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Banking system

J P. Gibbons, 14 Avalon Road, Orpinglon,
Kent.

Zxa1, 16K

Price £8.00.

The ZXB1 is now supported by a compre-

hensive catalogus of software. vas!
majority of this software com mes
of one kind or a r but; as the ZXB1

malures, an area that is baing increasingly
developed s theygbusiness/parsonal
finance program.

| fiest saw J. P Gibbons' Parsonal
Banking System (FBS) al the 1981 ZX
Micratair, and thought it rather over-priced
at the time, at £10. A year and several
refinements later, together with a drop in
price, makes it look a lot more attractive,

And this program s atiractive. It comes
with a detalled handbook, and an amusing
demonstration program, on one side of the
tape. This demonstration explains how the
Systam works, and also how Sinciair mace
his fortune!

Tha System takes a litle time 10 58l up,
and carelul reading of the excelleént manu-
al is necessary whilst doing s0. Once this
fs done Ihe program runs well,

The account name, togather with the
curront year, date and balance brought
forward, is typed in, and then datails ol
your standing orders. The standing order
file will recognise between 10 and 24
monthly, guarterly, annual and sami-
annual payments. In the accompanying
(highly fictional) Hlustration, | am paying
Sinclalr £100.00 every six monihs. Popular
Compuling Weskly are rocelving my
£10.95 annual subscripion on tha Bth
August, Standing order No 3 is a very
mysterious payment of £250 evary month
from one F. Fawcetl. The rest is sell-
explanatory, and pure fantasy.

Mow the data from yolr cheque-book
can be added to the System. Cheque
number, date of cheque, details (payee
ato) and amount are all inputied, and the
PBS will than chack through the standing
ordars, posting any that are due on that
date, The program then prints the informa-
lion, logather with the up-dated batance,
for each Input. Ten pages of 12 lines each
can be hald in the PBS. As you can see
from the next (Mustration, the standing
orders have been accounted for automat-
caly.

Cormactions of past dala, or additions to
the fils, are easily made al any tima. The
program will, however, make certain thal
the user is sure of the correcfion belore It
proceeds with axacution.

Ore mare facility is offered by the Menu
— Entry Search. Using this, one can find a
certain paymenl, described by chequa
numbser, payes, or amount and display the

Reyiews

ilem. The program will find all occurrences
ol that descriplion, 5o that one can, for
example, find out how much has been paid
to the local supermarkel over the year (if
you are sure you wish lo knowl).

As with any program of this nature, a
printer is almast a necassily, and all the
pages of the account, with either cheque
numbers of payee details displayed, can
be printed. The standing order file, and the
Entry Searches, can also De printad.

Back-up maintenance is provided for th
PBS, This s, unfortunately, a rarity for th
ZXa1, and other manufacturers should
follow Gibbons' example in this. He will
supply the purchaser with up-dales as they
are Implemented. Fulure developments
will includa a financial analysis routing,
and a 32K version giving a statistical
break-down using histograms.

An interasting detail of the presant prog-
rarm & a small machine-code roufing for
high-speed saving and loading of data, the
whole process laking only some 45
seconds, The lpading procadure over-
writas any data presantly held by the PBS,
so multiple accounts can easily be hand-
ied, withou! the need for langthy re-loading
of the mashar program.

Summary

The unique fast-joad leaturs, the sftar-
sales suppor, and the flexibility and user-
friendliness of this program make il a joy 1o
usa, Of greatest use in conjunction with a
printer, J. P, Gibbons' Parsonal Banking
System is a very successiul program, and
can be recommandad. T8
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Charset-20

Rabbit Software, 380 Station Aoad, Har- |
row, Middlesex.

Vic-2(, 3K

Price £4.59,

Vic ownars miust be relieved thal some
cassalte software is, af last, coming on o
thia market a1 reasonable prices. We have
had many calls complaining about the cost
ol some of the Commodore cariridges.

Charssl-20 allows you 1o design your
own characiers for the Vic and is one of
the more sefious packages pul oul by
Rabbit Software, a division of Cream
Computers. Al £4.99 the price is compeli-
live, even in comparison with Sinclakr
software. ,

The documentation for Charset-20 is |
non-estent. The enclosed small dol-
matrix printer strip of paper simply Says
Charsal-20. As seams 1o be usual with
Vic-20 programs the instructions ars
lnaded first, belore tha main program. Al
this point you learn that you need the 3K
Ram pack to use the program.

Thers are seven screen-worths of in-
structions with the program. Reading
through and trying to memorise the whole
1;1 first time through is well-nigh impossi-

&,

For the uninitiated and new Vic ownars
the instructions will mean vary litthe. For
example, tha opeaning words in the Instruc-
tions are “When tha m is ren it will
display several POKE'S which initialise
various pointers in the Vic chip. Com-
mands are also given 1o copy the charac-
tar sel which nomally is at 32768 info
Ram.” Cast your mind back a few months
and ask how much Ihose instructions
would have meanl

The techniqua used to design your own

characters is quite simple, You select a
character you will not need 1o use. Using
the program the Vie will display tha charac-
ter as an B by B dot matrix. Each dol in the
matrix can then be edited using the BLK
and WHT keys 1o set and reset the paints.
You use the cursor keys 1o move from
point io point.
* We gather from Rabbit that there have
besn some complaints from users abold
the lack of instructions and the need [0
keep referring back to the instruclions
program. The company says that an i
struction leallet is now included with each
cassette.

Summary

This is a retatively simple bul usefu
program for the Vie-20. If you are in
terested in leaming more aboul how you
Vic works we would recommend it. The
price of £4.89 Is al the sort of level Wi
would lika to see all Vic programs, Dt
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TE l/o port

Thurnal Electronics, 95 Livespool Road,
Cadishead, Manchesler.

Price £17.85 assambled and £14.95 a5 a
kit withoul case. -

This is not a memory-mapped por, ;T}'
many olhers, so you cannot usa PEEK
POKE 1o get information out of it. Instead
Thurnall have provided a REM statemant
containing a machine-codd routine which
does the same job. i

The port is based on a ZEDA Programm-
able Input'Ouipul devica (P10} addrassad
by having the address ling A7 low (ie any
number below 128 will give accass 1o the
por). The configuration ol the port neads
iz be sel belore use.

It contains 16 lines which can form two
8-bit ports or one 16-bit port for input or
outpul. In fact, sach bit of the 16 avallable
lines can be individually assigned as sither
an input or an output. Onca this s dona the
user can make use of two other connec-
fions from the por, the sirobe and raady
lings. These alerd an external device that
data s ready for it and walls lor a reply
bafore clearing the port for a new input or
output. This is often called "“handshaking™.
Being an input/output port the full amount
of RAM can be used, but care must be
taken with addressing as tha Sinclair's
poor addressing also occurs on the input!
oufpul map,

The instructions have been simplified
and should be easy enough 1o use by a
Basic programmer or @ maching-code
user, The port has dimensions of 4 » 3 x
2V inches and plugs on {o the edga of the
ZXB1, with an edge conneclor at the back
for RAM, printer alc. Thers ara many olhar
boxes which can connecl to this por
containing relays, LED=s and joysticks
mada by lhe same company. The PIO is
easy o use and the poris appear on a poh
edge on the right-hand side so no solder-
ing Is necessany. SA

S-pack

DCP Microdevelopmeanis, 2 Stallon Closs,
Lingwood, Nomich,

Prica £49.95; exira ROMs £14.95,

This unit connects to the back ol a ZX81 1o
provide if with a compuier generated
speech facility. The black box contains a
special processor and a ROM containing
the words o be spoken. It also contains
threa other sockets so0 (hat other word
ROMs can be plugged in. The unit does
nol obsiruct any other exiension of the
ZX81 as there is a8 pnnted circuit-board
adge on the back of the box so that a RAM
pack, printer etc. can still be plugged in.
The 5-Pack is driven from the ZX81°s own

Reviews
hardware

Tha 16-line input'output povt now avaimble from Thuerall Elsctronics,

power supply and requires no external
amplifier since & volurme control and loud-
speaker are built-in, If, howeaver, you want
to connect it Up o an extemal amplifier a
4.5mm |[ack-plug socket has been pro-
vidad (it is the same size as the tape leads,
50 the words can even be recorded on
tape).

The S-Fack is memory-mapped inlo two
locations in RAM (49148 and 49148) and
is gimply POKEd with the numbear of the
word required, A pause of some sort musi
ba included Delora the naxt word ks spoken
in order that the processor has time to put
out the word. Tha word may be any one of
the 72 included in the first ROM (which is
provided with the S-Pack) or if all the
avaiiable AOMs are fitted the iotal voca-
bulary is 245 words. Most of these words
are measuremenls such as a complele sat
ol numbars in the first ROM from 2erc 1o a8
rillicn.

Thie first ROM also containg the whole
glphabet, This Includes Zes for £ as
thiz is am American-produced ROM! One
gan, howevar, make soma words out of the
other words, by shoraning thea words
spoken. This can be done as the proces-
sor stops talking as soon as another word
is POKEd in. Onty the beginning of the
words can be used in this way though.

Summary

The DCP pack has a clear, bul definitaly
ransatlantic voice ol sufficient volume for
the single usar. It s vary aasy o use and
there is much entertainment in trying 1o
find how many olher words you can maka
yoursall, The price Is well below anything
yal available. SA

The Electronic office

By Dennis Jarrafl.

Gower Philips, 165 pages.

Price £12.50.

To move inlo the age ol the electronic
office is castly — those inteiligent copiers,
teletex transceivers, satellite communica-
tions systermns and S0 on do not come
cheap. Bul come ihey will, and indeed they
ara hera.

This book also is nof cheap but it is a
readable, well-illusiraled account of the
fiaid, written by a specialist journallsi.

Many usars of personal compulers ane
becoming involved with computlerised
accounting, data-base systems, Prastel,
and even word-processing. Thess applica-
tions form the beginnings of a personal
electronic office — an exciling concepl
regquiring subsiantial investmenlt and
changes of altitude.

i yaur family is lukawarm about ihe tima
you spend poking around & Keyboand, you
mmight consider it worthwhile to am your-
salf with this book. It presenis a Iascinaling
naw world,

Jamett 5 nght 1o sist thal we must
move fairty siowly 1o the new world of
aviomaled office activity. Whether vested
interests will allow us to do that is another
matiar. Certainly, thess advances will
affect us all,

Summary

This is ona of the best “person-in-the-
street” accounis ol progress, problems
and potential in the field of office auloma-
tion. If that interests you, then read it. KJ
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ZX81 KEYBOARD
£25.95 (fully built)

A NEW 45-KEY KEYBOARD FOR THE ZX81

+ 45 Keys, including single keys for RUBOUT,
EDIT and FUNCTION.

+ 2 Shift keys (left and right).

ABERSOF 1

7 MAESAFALLEN, BOW 3T, DYFED, SY24 58A

ZX81 & Spectrum

Games * Full repeat on all keys, including single-function
Keys,
= * Large space key, and in the proper placel
Now NEW Lﬂw pﬂﬂ.‘E.E”” * Typewriter switches, with full movemeant — not
: louch sensitive type.
PROGRAM oo NEW 81 SPECTRUM + All symbals, graphics elc shown in Iwo colours,
¥
Chass 1.4 10.00 B.95 * Simply plugs into the ZXB81 (HRAM elc operabion
10 levels mic , nol impaired), Will fit a ZXB0 but requires 13
Adventure ' 1000 ’ B.95 9.85" Soider jogits,

Kit vaersion available £22.85.

Sand stamped addressed envelope for jllustrated
catalogue and data sheel for keyboard.

140 locations‘pased on the original
(At £10.00 weall worth the money
Sinclair User fssue 2 review)

Invaders S0 440 HARRIS & LOCKYER ASSOCIATES
Fast mic arcade action DEPT PCW. 33 PEDMORE CLOSE
Mazeman 5.00 4.45 4.95 WOODROW SOUTH, REDDITCH

WORCS.
Tel: (0527) 24452

Pricas include VAT and postage. Overseas aod
£1.80

Cash with order or now CQOD. Phone oroers
Welcome

All the features of the original
arcade vaersion m/c

*requires 48k Specirum

All prices are inclusive
Aeturn of post service

From Dreams 10
RealiftVy.uu::

GAMES PACK INCLUDES:
CTARWARS — ALACKIACK = ALIEN
ivaSiON — SIMON FORTUNE.

B B C Mmrocomputer s
Puck 2 S Trek-Puck Chase- ?-ﬂ::ﬁgfc ?ﬂaﬂ,ﬁ}fh |
hew o Beebtrek :H?i; s e e gl - [
Cassette ReCOIders |/ sac Micro soomiod wineos  528.5C

for further information send large S.A.E. 00 Ei it var

(omputers for All

72 NORTH STREET, ROMFORD, ESSEX. TEL 0708 752862
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Open Forum

Crpen Fortm is for you to publish your programs and ideas.
It is impaortant thiat your programs are bug free before you send them in. We cannot test all of them.
Contributions should be sent to; Popular {_umpuurll., Weekly, Hobhouse Court,

19 Whitcomb Street, London WC2H THF,

" How to mnfflhu.ta

Each week the editor goes through all
the programs that you send 1o Open
Forum in order to find the Program of
the Week.

The author of that program will gualify
for DOUBLE the ususl fee we pay for
published programs.

{The usual fee is £10.)

FPresentation hinis
Programs which are most likely to be
considered for the Program of the Week
will be computer printed and
accompanied by a cassette.

The program will be well documented,
the documentation belng typed with a
double spacing between each line.

The documantation should start with a
general description of the program and

]
1 = Qe Y | e e Cad = 80
= & DeleOs 18820060 = B

I=

o OefedesdueibeBeguical] = 188

then give some detail of how the
program has been constructed and of
its special features.

Listings taken from a ZX Printer should
be cut into convenient lengths and
carefully stuck down on to white paper,
avolding any creasing.

Please enclose a stamped,
self-addressed envelope.

Character pl-nt
on Vie-20

To design your own charactars for the
Vie-20, I iz usually necessary {0 draw
them on an B x 8 gnd, and then convert
each fine of tha grid inlo a decimal valua as
in Figure 1.

The resulting values are then placed in
data lines to be read by the program and
poked into Ram memory locations to form
the new character genarator, This can be a
tedious task, especially i there are many
charactiers to be delined,

Program A allows you o design Your
characiars on the scraan, and on compha-
ton saves them on o laps ready for
inclusion into any program,

Program noles

30-40 Checks whem Bosic progam stads Pesok
(44} =18 with &1 lpast 5K mamary expansion.

to next page

d @ Cietepelislbefialalel = B0
LImA
= LUBstdsdls 10eBadailasl = ESO
& w Defde 1l Deleds Led = 08
T » LEGeBdsBelteBadeie]l = UGS
B r LESeDadednleQinde] = 190
""" - Character plot
e ! by John Ireland
- T Program A
@ Theick.7) - z
- =1z
i o e el *
s C i '.-'..:T =
£ T e e Tiaedi: =S = T
= FETiesFREe®*T-EHEE '
- =r
y | 7L 45 e b W=
v = e o 5
-. - - - - -
250 Ti=T- 507
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from previous page ﬁ

Dependent on value found hers, 5 ard 25

:twmqmuuﬁm
120-150 ﬁw f
185200 Movamant of eursar around grid, ploffing o
320-810 Compuiss vakis of each poid on gnd and

miores sama noarEy AL &
450-500 Saves charactens o taps.

In Line 480 A is given the value Eormas-
ponding 1o the curmegt array A(K.J) value.
Variable A is then saved.

This avoids the negassity of dimension-
ing an array in the which is to use
the new characters. On running the pro-
gram a grid ol + signs is displayed. each
comesponding to a point on the charactar.
Use the cursor conirol keys to move
around the grd.

Type M to move without plofling, P to
plot a point, F when character is finished.
Should the display be ruined, for instance
by hitting the stop key by mistake, typing A
will redraw the grid and allow you lo starl
over with the current character.

Program B can be inserled inlo your
program to input the new characters from
tape, poking tham into memeory locations
detarmined by variable P.

Saturn

on BBC Micro
The following program draws a spactacu-
lar view of m, viewed approgimatedy

200,000 miles away from its surface and
hiy at latitude 30°

Al the start 150 stars of different colours
ara ploftad while the planet begins fo be
drawn throughout the program. They are
constantly changing colour but not posk-
tion.

Accompanying the program as the
drawing is taking place two sound chan-
nels are used. One increasas in pitch whils
the other decreases at the same time
giving a weird affect.

After the sixth and linal ring has been
drawn there is a shorl climax as the pitch
steadily rises up to is highest value.
Euu:ﬂdwmﬂmtl]n&nﬁ.;hhhn

fiashing of the planat ngs
ﬂ .'b*ﬂfhahummmnnah
a French alien from Mars drops out of the
iop of the screen and plants a flag at the
MNorth Pole, pronouncing the planet his.

The program lasts for five minutes.

Al the start the allen shape is defined
together with the shape of the Flag.

Next comes star position daetermination,
whare 150 stars are put In the aray
A(2,150), A(1,7) being x co-ordinate and
A(2,7) being Y co-ordinate.

As the program in the middle
of the loop at line 110 two of the stars
colours are changed — nol more than this

4

i

Character plot
Program B
HEW CHRRARCTERS" : IHFLTHF

PRINT"BSTARTING LOCATION CF

T
(e |

>@ PRINT"READY TRPE OF SAVED  CHARACTERSY
30 OFENL,1:B -
49 INFPUT#1.N
=@ FORK=0TONNE-1
&0 INFUT#1:8
78 POREP+K.A
B0 HEATE .
s@ CLOSEY
SATLTN M n‘ m‘ “H
0 H=(O00 (MeS00:DIFA{ 2,150 ) iM0DE 2 Saturn
4 by Peter Donn

20 VDU23, 2oh, 1,303, 31,037,339 8,10
Y0 VDDZ3,22%,0,124, 06,80, 72,200,392, 10
50 VDUZY . 206, 268,240 248, 258, 1208, 128, 128, 138
50 FOR A=D TO 150
B0 LePND{1250 ) tPaRNDII020 ) cALL, A )aLAL3, A )= PREXT A
70 Ee0:Hs 360 MOVEN, M
B0 E=E+l
oG IF E=8 THEN 300
100 HREAD B,C:FOR A=0 TO 160 :GCOLO, HNDIT )
{10 FOR g=0 TO 2:R=RND{i500:PLOTGY, A(L, B) A2 R) (NEXT GCOLO, E
120 PROCSaLErn
130 SOUNDY, 23, A, 1 1 S0DZ, 22, H=p , 1 INEXT 2G0TO I
140 JEF PROCsatarn
150 DwRAD(A) :X=B*CUS{D} ¥ Cr*SINID} :H=X4N fdaY 4™
go0 IF POTNTIH, k=1 AND A<=180 THEN 180
170 PLOTGO M, J:IF De=2230 DRAWGOO, 500
180 MOVEN , M:ENDPROC
150 ur-.'r.:.z:.'_u,a:ln.hrm,ml.'r.'-'.n,-;m,ﬁt_‘ln.ﬂ-l:l."-hui}'n."k:LJJ,F-H.'IIJ'J.'EIr
o) FOR A=Q TO 255:500(%[1, 22, A, 1 :NEXT A:VDULS, 1, 0,0,0,0:*Fx 9,32
gi0 *FX 10,2
an0 FOR Z=23 TO 37:50UND0,2,100,10 :NEXT:FOR A=10 TO 15:vDU19, -8,

AyO,0,0:FOR 20 TO 500 NEXNT L:NEXT A
8230 ¥DUS
aho VDULRS Tl 0, 0,0,159,0,0,0,0,0
ann PO A= 1024 TO 735 STEP-15
) GCOLO, T
0 MOVE 560, A
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ptherwise the program will be slowed.
down loo much. Overall this gives a
winkling eflect throughout tha program.

The point command is used'in line 160
1o maks sure the rings go round the back
of Saturm. At the heari of the program is
the formula thal draws the plane! and its
rings: X = angle x cos (length), ¥ = angle,
sine (length) — line 150, not forgatting
from degrees io radians.

There is only one procedure. in |
program — PROCsaturn, Which doas all
the drawing and sound & o

In order to achieve the flashing at
the end of the program twa *FX commands
are usad, "FX § and *FX 10 Apart from tha
featuras mentioned the program is fairly
simple.

That is all except that in the near future |
hope many people will be able 1o sit back
on an evening with their lights off in their
dining room admiring their computer's
spectacular graphics, and a beautitul view
of our most interesting planet!

Atomlic regression
on Atom

ls & written in Atom
Basic which will caloulate and than plat the
baest fitting straight line through a given et
of points. Although mainly of a mathema-
tical mature the listing does include a
number of useful routines that the reader
with a non-mathamatical bent might atso
find Interesting.
It's applications are many fold. Imagine
able to impress your boss with
ﬁ:ﬁmﬂ of next month's sales figures.
ou could tabulale the display average
monthly sightings of the light-mantled Soo-
ty Albatros at the local Omithological
Society or even the mean numbar of
moves taken balore being delsated by
Rubiks® Cuba for the umpteenth timae,
Regrassion requires an expanded Alom
with the floating point Rom and a lull 6K of
screen mamaory. The listed length of slight-
by under 3K is intended mainly for clarity
and can readily be reduced to about 1.5K

T

Open Forum

PIINT CHRE(200h ) CHE 205 )
200 S0IMDT =158 8=1,1
103 PO Z=0 TO 00 NEXT
110 GCOLD O
MOV

REXT A&

FUR A=sD TO A

1T READ B,

SOUNDL ,-15,H,C"H
NEXT

END

SO0, A:PRINT CHURE( 224 ) CHEF] 225 )

GUOLD , TIMOVE Sb0, A : MEINT CHIRETRDY OHRY(E05 ]
r

MOVE B75,ArPRINT CHRI(226]) ¥ [H i

DATANY 1,81, .5,101,1,101,1,109,1,100,4,129, 2,117,

+ 5, 101 .1

by abbreviating commands and using mul-
ti-statament lines.

Linear regression, as it is more cormecily
known, exprasses (he relalionship be-
tween X and Y values in the form: ¥ = a x
+ B. The problem 5 10 deferming tha
constant a, called tha regression coeffi-
cient, and b, 50 that the straight line o ba
piotted can be conskdared as the best it 1o
the given set of values of X and Y.

Tha meihod is that of the least squares,
This lechnique sels aboul minimising the
errors Thal are bound 1o occur when
aftempling o obiain a best fit. The equa-
tions for the least square method can be
axprossed as:

naluy - Yxs Xy
i
mixt — [Lap

Iy - mis

"
=~ denoles "sum of . Thus XIx reads
“ihe sum of all the x values”, n is the
number of points. This will produce the
equation lor the line of ¥ regressing on X.
Thosa wishing further information on

this oparation should be able to oblaln it
from any reasonable statistics book.

On running, the screen will clear and
request you 1o input the number ol poinis
to be plotted. These should then be en-
fersd a5 X and ¥ values in responsa 1o tha
Atom’s prompts. Lines 210 and 250 call
subrouting k — fines 1060 1o 1090 — i the
number of points exceeds four, This
routing, which links to FEDA hex in the
Basic interpreter Rom, is included fo pre-
sant & more acceplable screen format and
can keep up 10 saven of the (Op screen
lings static whilsl scrolling the rast of the
SCreen up a single line.

The numbear ol unscralied lines is detar-
mined by the contenis of the ¥ index
ragister. As tha low order byles of Basic's
A, X and Y variables are transferred to
thair respactive 6502 regisiers when the
LINK command s exacuted, il is a simpla
matter to sead this value. The formula is
simply:

Y & [n=32) 4+ 02

n is the number of ines— 0107 — o be

left unscrollad.

A0 Hemesl (NEAY ROGHESS] 0N

200 DM G S0

30 w0w” §LAGAr FaNrEEE LN
A 07 Lo L 2

3 FR.NT =12 S0

il FLE.=d

o EwE el el mely [ =0

HO e S s

U ALreee kT CO-ORDEINATES
PR
w bt

«Pnd | NG OF CEUNTET

AfRess CALCLULATE REGRERSION COEFFICIENT

dgl PRINT XN INFUT £

P Ims TR s rf e ]
S0 FRLINT BYRTEYRTIYRYRTELL
=l iF mi= SolE W

=l FYLLN

T# iBs=liFeFsl

s b e | AP Rl

20 F Mirs (20300 K

2hil FRINT?

=7 0 EMe NT

bl

fmi ey f=1Emk |

Atomic regression
hy Brice Smith

¥ ohE iMELUT

130 LM AL e HEa 205 Ledai=q KeE)

a0 WL eET INFUT K Y COORDINATES: = Juy abkrmeds SHELL sURY &N COORDE

is0 i Fal mw

AR FCUNT T- 2=t LAk

E0 LNTIL I-'MTJ.': BF meiRsl) A3

Al Flet el TO A FhK A=m+s T of

" o next page
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Open Forum

':,;
i
430 FOR E=A TO MYy BTEF
a0 - ,',, +* "ﬁ [EREN] -'-,E.rlii-i \F NEET POINT GREATER
AT0  FAABTIAAL . & B Eveaa TeaMN 0.% FLIT ~OINT
B0 r=AADT AAETARLIT AapsT Hal BERess N BLTLEEN.
a9 L iRk nhk-hn.uilﬂﬁ-u REL g ) 4 FOR rew TO Wi BLOT Le dneals (reB) i NEXT
e NETT B BELG Far LE¥=Ujimg. 5 Yrial
wita ™WEET A e e
a0l GNTIL Awmi FLILE  mEly
=50 Ahwekd CALCULATE GRa fiu rlE;'.l'
sl wLHes®s OF ORA " B o GOTU a
ST RN GRaFm TO BESFLOTTED F':"" ._:r.p
gl Lhm{F=dfamk /" -.:-.-,. ALMess DISPLAY 07 COORDS
)0 AE=essEnD K« ¥ COORDE b ='--d_~IT L TRl T
Ay Eledasmigailp '.J:-E!I.i iHiINT Tl fl‘m'lll'"'ﬂ'lft_i ARE: "
wBil AL wLieas I -}HU uEn r
L0 mEM#+s SCHULL BCOREEM [EICEF 0 fhb wes TOFa
B4 Anress, T W0 LIMES s PFu SHINT AAN T, " BEN
52U Fmad i suag OF milu=g QOSUE n
30 FR mM=4 70 1+ J.":‘.l ML ET
Sl LAME LFE(W 050 GOTL w
RaD LT L0530 HEmsss SUADLL SCREEN OME
Loy PRiatll gt ,l_-|-|l_l wEmesd LINE UF ENCEFT TOH
570 FuNT "LAME L1ES BETWEEN %Y COORUS 4~ e Th L
B0 PR NT ARl s CIC AD  CAAJ". R[S Aol -.-._&q,;
= P NT "D B L5970 L NELFEOA
LIIIT"-: FF"L"-‘I;'].' u'l'-AD::Hr ?F GreAPH e S r'-'...ﬁ':: Wk
Bad F.F e GOTH < AUTD RETUHS
agl regh = e “TOWT AT dey 10 CONTLfE""
B3e FEsLnRT Al "_:If L.®Ek LFrkZd
- P AANT maD =0
n—_*'-r'l_-h-*-"' rrbES mna e To DIBPLAYT CRAHT _,_-|: .r,,:r,_.p'n
69 Sriut rdSL rast TU DiSFLAY CODROS™ st THilh PREGRAY CLOTS THE, BERT
sl i PLBGUGRL=0=0 GOTOF <450 FITVING LiNE BECWEEN A SET OF
Rt sail FOINES. ThE EGUAT.ON OF THE
Bl (onmeat COLD IR = A70 LoSE 15 GIVEN BYs
il ey Eeg adEiE
F .0 nEmews JF ARRAY ELERENT IS La%0 L P
720 WEmeds MEGATLVE MOVE ORIGIN waps
da LF RALE0 DR gl O BeFel Andd iddl wWlTH THE LINE OF ¥ RECHESING OM K.
Feis wEPGE | e ) p 0 LR e g 19D *‘_,"?.""
P MOWVELG L= i DRARL 28 (0sB} hgt: SridanAn AEGUTRERENTS:
fid pEnsss FLUT POINTS O = T
Sondf “Lr TDJ+I GinTS On GRAFS -.:':-'-:" % T4 FHESENT roRE THE
FHD  PLOTLE: (AAN+M s | Bkl LR P CEURY - A5 SR M U E
PR MEAT LIV RWEVER BY AERIVING WEM STATEMINTS
A0 Akmeas ORakW RECHRESELNG LINE J.-_.'L:L' -:-_P-I.: ABBREVIAT MG COPNANDS THIE
Ha FOu ARl TO Ak o 2Tl .J ¥ BE -'-EIJ-'\J[-E_J TO JNDER 1.3
dou  LYsEASH=kb - .|{._ FLOAT IMNG POINT AOM 15 REGUIAED
B30 weEv¥ mad L AR &k SoREEN HMEMIREY.
Jd20 G PAULE I+ S5MiTH FED.B2
Bridge deal Bridge deal
on Petb by Gordon Millington
p-lam can never have oo much 1 FREM BRIDGE DEAL BY GORDOH MI J
1 4 z . LR S LLIMGTOH
practice in bidding on diverse hands, but it 2 PRINT=O"
does get rather liresome confinually deal- : FRINTTRAECIZ>"BRIDOE DEAL" :FRINT :PRINT
out the cards for this purpose. I've 5 PRINTYHORTHY TREL 103 "S0UTHY TRE 20 ) "ERST “ TREC 307 *HESTY
bean madly keen on Pat graphics. & PRINI =
one thing they can do well is produce 12 DIN FLOS2) .0fcS2)
symbals for the suils of cands. 20 H=RNDC-RHD@ Y
columns of thifeen cards each are 30, FOR 1=1T052
on the screen, having been deall at 48 CheS2#RHDCL 0l
‘random by the use of tha AND function, S8 IF FLACH) @ GOTO 43
ace is quite properly numbered 1. The 68 DHCY d=CHFL(CH h=]
cards aré also left as numbers 11 &1 IF CHCl4 THEMPRINT CHPF< 1333 0007
12 {Queen) and 13 (King), since £2 IF CHS13 AMDCHCSFTHENPRINTCHR¥ (2115 :CH-13;
thay represent the points valua of each of &3 IF CHI 26 ANDCE <ABTHEH PRIHTCHRSLZLE plln=2521
o g T Lot ¥ -
hese cards and can thus be a useful 64 IF CH>25 THEMPRINTCHREC21E:20CH=390
reminder when fotalling the value of the 75 PRINT,
S HEST 1
The hands of each parner are printed 81 PRINTtPRINT :FRINT
adjacently, so thal il is easier 10 see how 22 PRINT 13=KING: 12=GLUEEH: 11=JACK: 1=ACE"
well they could support each other in play.
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Instant screen

on ZX81
| had a program which needed to use a
mixture of print and =croll statements,
giving a table of results, then a series of

mm:mﬂwnmupﬁrﬂ:ﬂ;

table of results,

This was all very slick except that it took
aboul 30 seconds to clear the scrgen after
the scroll and so spoiled Ahe efect.

My son was writing a space chage game
and wanted a black screed* This was also
spailt by the delay while the screen was
printed. "

Here is a routing which will solve the
problem. First b in;

1 AEM EIZFIngTIphIfr 1} E.‘-HFlI-lIIlpI'H:
Lmnmm Ti¥igraphic space)? i

Return and Let are both enlered by
using THEM, moving the cursor back and
arasing the THEN.

There are no spaces entered batwesn
characters. Thare are four instructions we
cannot enter from the keyboard. These are
reprasented by 7 in the listing. We must
@nter those one at a fime using tha
following instructions.

POKE 16521,126
POKE 18523118
POKE 18528116
POHRE 16530, 120

To call the routine type RAND USR
16514, You will then get a black screaen. To
clear the screan type POKE 16527.0.

To check that it works wrilte & shor
program o print samething to the screen.
Try, for example:
1BFOR | = 1 TD 3
20 PRINT "“32 of ary characies”

30 NEXT |
40 AAND UER 18514

You can fill the screen with any letier,
number or graphic character you wish
simply by using the command, sither
directly or as part of the program, POKE
16527 X, where X is the number repre-
senting the characler you want, as given in
the back of the Sinclair ZX81 manual.

To use this routine add the line LET XX
= USH 16514, You could usa RAND USR
18614 but if you ame using RAND in your
listing the same sequence of numbaers will
always ocour.

A catch is that you must resal the print

mand PRINT AT 0,0;, or any desired
position, or slsa you may gel an eror 5 —
full — code. even though the
Ban f2 emply,

This routine can also be used o il or
clear any numbar of lines on the screen,
Table 1 gives the numbers you will need to

i
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Eider
TABLE 1 by Hﬂg&i'_
LINES TO PRINTACLEAR 1 i 3 4 - L] T ]
POKE 16518 az 65 ] 1M tEd WT ¢ a
POKE 18518 ] 8 #s8 T a 1] a 1
LINES TO PRINT'CLEAR B 19 11 12 13 14 18
POKE 16518 1] T4 T M T ME ¥R
POKE 16510 i ] 1 | i 1 1
LINES TD PRINT/CLEAR 15 1w 18 19 m i |
POKE 16518 18 &8 ] 16 148 181
POKE 18519 z 2 2 3 F 2
LINES TO PRINT/CLEAR iz o= e |
POKE 18518 24 M7y =
POME 16815 2 " 3
TABLE 2
DECIMAL MC BASIC
ADDRESS HEXCDDE OPCODE BYTES BASIC EQUIVALENT BYTES
1651458 24 0C 40 LDHLIDFILE] 3 LET X=PEEK 182354+ 258°PEEK 18067 4
1BE17/A3 a1 0§ gz IDBC, oS 3 LET Y=7pE 11
16520 iNG HL 1 LET X=X+ 1
18521 TE LD A {HL) 1 LET Z=PEEK X 1]
185223 FE T8 CP.78 2 IF Zm118
185245 28 g4 JAL S+ Direay 2 THEN GOTD 15
185367 3E 8o LD A B2 2 LET F=128 "
18500 T LD {HL}A 1 PORE X.Z i
18610 o8 DEC BC 1 LET Y=¥-—1 11
18530 TH LD AR 1 LEY ¥Y=¥-1
18631 23] OR C 1 LET Y=¥=-Y%
168532 ca RET Z 1 iF Y=0 THEM RETURN 11
165234 18 F1 JA-10 (irms) 2 GO0 i
TOTAL MC BYTES=2T TOTAL BASIC BYTES=123
(INC LINE Mo AND REM) (NG LINE Hos)
Solitaire
D PINEREETS, 25

LA =E

£l
en
TEn
il
T
ad
]
i
Fie |
=

m TYPE"

-
ar

IRE

FRINT 2"

| PRIWTY

by Colin McCormick
DIPESE S  DIMMLSR)  DINT(Sa)

FOfEe | TOMS DCEy el HEXTE ' 0 2% iep

FoRG=1T043 BEADMIO Y. TOO HEXNTO
FPOKEZG8ES., M2 PRINTT  |HIS PROGRSET ALLOMS vOU T0 PLAY SOLITAIRE 0M THE Cove

AkD"
i LHELES THE WALIDITY OFYOUR AOVES. " :PRIMT® 05T PEOFLE FLAN WITH

PEINT® DIAGONALS. BUTIF vOU HANT DIAGOMAL MOVEE TVRE W' =

PEINT 1 PRINT : PRINT : PRIMNT

G TR - TFid=" " THEM24

IFES= ¥ ThErLIa |

PRINTY  —OLLOR THSTRUCTIOME 0N THE TOF OF VOUR SCREEH.. |G CORRECT

f‘ﬁ!'ﬂ‘ A’ 10 LEAYETHE PROGERAN TYPE 43 ASYOLE MOVE, “FESS AlY
"BETRS [FXEns " THENZE

PRINT=T"

r?:?'-:;rmf- W03 TeT{Rs (Tul " JFHD MO RTHENGOSUR ] (i

HEZTI

=i% Hed Tad:Cuid GOEUR | &0

Al ERAd

FEY FOR SOLITH

&Tl GISUBRES [INFUT=®OYE “ROR" |FS
.5_',‘5 FayAL (& |

[FREIOERD SSDERGD I HT (RS THEMG T

SED  IFR=4FTHENBI

629 JFH{E}*OTHENMMISUBARIS PRINTEA0 SUCH FOSITION" GBS GOTOSETD
Bl IFO{R»=]1THEMTZE

T8 SOSUBSA3S PRINT A0 SEG AT | F-COGUDSOBE GOTOSTN

T GOSUBGRET [MPUTHoOYE T0~ .58
Tos =L {EE)

TES<10RSRORSCH 1HT 5 THENSTE
TFE=d®THEHEE2Q
IFNLE N =@THENGDSUBEIEIS PRINT "2l SUCH BOSETIONY GOSURE GOTOE D

e IFOLS =2 THENTTO

T GOSURAGIE PRINTYMEG AT:5 SOSUBLOOE. GOTOSTO

1FzeE+ I THEML #Fe1 GOTOEEI0
+FE=R—d THEML =Ff=1 DOTOE30

2 IFEsRe ] 4 THENL =R - BOTOO30

3 1FEaR-1dTHEML=F-7 GOTOE20
IFLi= | THENTOOR

<1 GOSUE=QYE PRINTEAOT A SOLITRIRE MOVE" GOSUE40D : DOTOETO

REMFOPESG
[F@rL ye THERGOSUBAE2S PRINT S0 FEG T0 JUWP OVER
D= Cml T HSHCE) * TeTOE 0S| GOrELEH D00

GOGUDGeG . SOT0E TR

e GeF C=l MR T=TORY (O0R a2 [ GOSUE] 200
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lowed by the hex code, the op code, the
number of byles for each instruction

finally the aquivalent Basic com
the bytes that they would use.  ©
#ﬁ

Solitaire '
on Vic'a

There seem o be so many programs for
ehooting down little aliens. So, for a
change, hera is a program that suits an old

game, but with colour and sound, and no
chaating.

The game is written lor the Vic-20, but
as the positions are plotted using print
statements — lines 1010 lo 1030 — &
should be converied to other machines.

An array is used for sefling up which
pegs are and are nol present. A 1" s a
peg, & ‘2 |s no peg. The data is used 10
give the co-ordinaies of sach peg. The
zeros indicate that & position does not
axist. The pegs are arranged as shown
and are displayed this way on the scresn

345

19 11 12
15 16 17 18 19 20 21
72 23 94 25 26 27 28
20 30 31 32 13 M4 36

35 39 &0

45 45 47

Each position has a mathematical rela-
tionship with its neighbours. This allows
the calculation for checking the validity of
moves fo be quite simple — lines 770 o
800 and 7000 to T0O3.

Whan the game is run, it will ask you it
you want diagonal moves, If you reply Y
then it will go 1o Ene 7000 to check for
diagonal moves when the game is played.
R Is the position being moved from, S is
the position being moved 1o, and L is the
peg being taken.

Subroutine 4035 erases the 1op line for
the next instruction or message. A peg s
shown on the screen in red and is shown
removed in lighl yellow. Lines 2040 lo
2080 see il only one peg remains, and |f so
the game stops. I this last peg is the
centre one, 25, then a message of congra-
tulations is shown.

Snaky letters

on BBC Micro

This program contains adequate instruc-
tions. | advise you, however, to starl with

Gpen!'orum'

SO UEL Cml- POl s Tl (LR e L i
B T

| FRINT" .

L1 FORN=1TOM' PRINT "EeF . MESTE

1f3d IFCa] THEWFRIMTSAD Ted=227 . 2

100 IFC=ATHEWMETHTSFCL Ti=20 0. &

1040 FRINT S0 - FETLURM

WER PEINT AENT FUVE = FORK=] ST TE -1

1A POMEZSETS, 200 T
A POKEFSETE: K

SO0 HERTH

00 Wl FORGe ] TS

A=A TFHC F =0 THEN =D | GOTOCOTD

sl [FDG Fr=] THEMS 1 GETORE

DRSS i

ZOFE WelEd

207S HENTS

2080 [Fu= THEHERY
0En ETO0eTE

4000 FORE= | STORSTEF-.
4h1a POKEZSETSE: K
4ASy POVESSSTE, RelT

AF30 FEXTI

SO05 ':E:];q FINEERRNEEEOEEREREE

4340 i Lol
Soang DATRD, 8.8, ) fo B b ] Tl 00,00 00, 8002 502y 2 BB B B0, 3 1 B0l 3 3:3
L P -]

ol DATAZ. &, 3 7ods Lafa2ehi IR T Y e - AP i AL L B P i
]

R DRTAE. E.5, 48 T e PR L I - e Bt s Y TR
73 IFEsR=ioTHENLaR =6 BOTO25

) IFEaBe I XTHEMLaR 5 GOTOS3D

TR (PSR- | GTHEML=R=-5 GO T

saic IFE=f-iTHEML=R-G  GOTOE0

Told GOTCEED

Ea PEIMT-ERELL DONE"S

Soe 1IFGE ZEye] THENPR IHT 2 DU SUCEEDED! *

A8 FORM=]TO108° PIREJISETE. 15 EIMERSETS - 220 | HEXT FOME JRETE. &
BASD PRINTE —0 WO WANT FCTHER GREET (YRR T

sl GETES | TR #a" “THERIG4D

#0050 IFKE="¥" THEHEUN

BDED PRINT T SPL{E)"IVE!"

R0 POWNEIRGETS. 07 POKEIGESS . 24D

6VUUZ3 B02. 01918 Snaky letters
mnu:” INET by Alan Wood
=]
agcm1

L

GRFORM=HIMER TOHIMER-SEQSTEPAR | TH=LEE HERT
PRFORF=HIMEN+IITON INEN+FF3STERSA  TH=LFF HEXT
PRFTEASHIFEN TOHTHER=3S  TH=RFF | TUH=288 j=hFF ' HEXT
A FERE ]

12D TR=FD

11 B=RH0Y § R0 MHIREN=1 IFTEwRFF OR{ TIH7T AHDTIOND COTOLAIR
1 PETE=Ed+RNDC &3

{30 ] e [HEE TR B )

LADIFRND 90 3=3 TI=32-COTOLLR

ISRIF Iam G~ Ok E="g" Ca—dp

1EQIFIN=" W DR [B="w" =4l

iFRIFIsa 0 0] e="g" C==]

1“|.F]l-‘l"ﬂ'tll"ll" C=]

1 9aA=EFT
EpF ORKe] TOLE | Gt ] HEM=] «RHD] 1808 3 IFTR=33 TRuIZ HENT ELSE HEKT

ZIP1FTA=LFE QRTA=9% DR{TAMT AND TA(SE PROCDERD

FRAIFTRL ¥I2 EmE el TA=54 3 PRINTCHEST ) TRGC 20 24 18 EOTOLBE

FIETR=5%: COTOL

:*mﬂmm-mm.-u.n.u-n:lm-rrm-n-lmn-rtﬂ

ITOFR IHTEHEET § | KB [HEE Y S, 392 3 FROCHE - GOTIR

ZEREHDPROC

ZTBDEFFRTC [HET

TRACLS

ﬂlﬂ’lm_'{":m LETTERS"

JLBPRINT “The oblect of the Sa=e iz to hit ea marni letters 48 Possible With Wou
r andke.

AFEPRINT®IF Wou Bit Part of wour tail o the aldecd the irena sou i "

TIRPRIMT=Use the FoOliouind bevs'="

SAAPRIMT "'0¢ _ WP." " W" _ doun."

3@ PRINT "'D° - e, "r= P _ rithik. "

SEAPRIHT “Your tail w111 rendonly Secay leaving hales For you to St ThroUdn

FTBEEFEAT | JHFUTEnter sFaed [l=fast - Sg | e IFEP T [LEFL LR AHDSP 22 PND GPeINT
LGP

SERPRINTC TRBL LD ) “ANY EEY TO COMTIHUE"

IATEFK]IT 8

JeLe=0ETE  EMDFROC

APRCEFFRQCHE
A1BCLE PRINT®You scored *) ' SeIMTo iddwg- GP+1d03

4PEPRINTE
lmtl'l' mmﬁ use dilerani keys 1o ﬁﬁ?ﬁgﬁ&}mlnh"lm RECORD® | HE™E ELGE PRINT'* “The record la'. "iHE
to next page -
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from previous page

control mevement just changa tha latiars
In fnes 150-180.

The scoring in this game IS compilex, but
basically A scoras 1 and £ 26. Othar letlérs
scors according to their position in the
alphabet when you hit them. This score is
displayed @l the botiom of the screen. Al
the end of the game this score is scabed
according to the speed I-n' give an actual
SCOrg.

Currency
on Z.XB1L.

Currancy is for any ZXB1.Basic 1K unit. It
will convert currency A to currency B and
vice varsa,

When the program is first run it reguires
a conversion line which needs the amount
ol currency A per unit currancy B. The
progam assumes that the answer is
wanled to two decimal places. The signs
used to denote each cumency must be
only one character, placed bafore the
number.

If the currencies used are pounds and
Deutsche Marks we could use £ and D.
Supposing we know 4.2DM = £1, then
enter tha conversion line D4.2E.

Open Forum

Currency
by Nick Causton
CURREMCY " Ei' M. CAUSTON
18 PRIMT “"EMNTER (S2IGH CURRENLC
Y- BY [AHOUNT CURRENCY A FPER UNIT
CURRENCY Bl (SIGN CURREMCY BI ™
20 INHFUT HE
qE LET M=LUM=L RAFIZ TO LEN AS-13
48 CLS
=@ PRINT £T 1.8 8¢ TO LEM As-
e - nl £ S o | = s BEILEN AS)
G2 SCROLL
F8 PRIMNT RT 77,8:;"EMNTER 5IGHM,ARAM
oUMNT FOR CONUERSION®
80 INPUT WUE
gB PRINT AT 7.8
TAHRT F,aytlEs

— &

109688 IF WUsiii=RsILEMN A%) THEM FE
INT RAE L1 ; INT AL Wiz TO 1 FHsl
28 1500

1128 IF Wil =RA%{1) THEN PRINT &
FILEM PSS} INT [(URL WsIZ2Z TO F  ME
Al ~10B0

128 SURULL

1386 SCROLL

1deéd GOTO 7B

Win the great
new ZX Spectrum

Al you have to do to enter this eward schemae Is send us a program in
one of the following categories: (a) Games; (b] EducationalSclentific;
{c) Businass/Otica; (d) Ltility.

Programs for each calegory should be accompanied by o
cassette, 8 copy of the listing and full documentation. Points will be
mwarded for use of maching code, Innovation, siructure and eass of
[11.7_

. Closing dare kv enfrias is A 16, 1982

The owerall winner will recelve a ZX i n_umummm-ml; b announced in e
Spectrum and Printer. Individual category 3 sﬁfmmr_am;qﬂmcmw Waaaly
Jwinnars will be avarded £30 of software, and 5 No -"“'-"E'"'FI ""‘Hm'“"" e Publicaions LI, or their

24 runners-up wiil recelve programming
mefit awards,

A competition coupon will be publishedin [
sach issus of Popular Computing Weekly for |
competition you must send inyour program | POPUlar Computing
M'::H'Pﬂf!ﬂurdmlllﬂﬂhﬂld | Weekfy
coupons to:

Programming Award

Popular Computing Weekly, I

Programming Award Scheme, | Scheme

Hobhouss Court,

19 Whitcomb Street, | Finin this coupon. When you have collected

Londan WCL.

Ruies
1. Thare i3no fmil on ihe number of aninas you can
ddnd i, Bul sach antry Mot b

| four differently numbered coupons, sand
them with your program to: Popilar

| Computing Weekly, Programming Award

| Scheme, Hobhouse Court, 19 Whitcomb

I Streel, London WC2,

—_-_———-*-—-—_-——————————

L L e
ADDRESS: ccicnicismsismmsssmnmmanmmsys me s

||||||||||||||||||||||||||

PROGRAM CATEGORY: e
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| of the routine, you

Programming

A numbering

program you
can count on’

David Lawrence isa
basic re-numberinig routine for
the ZX81. e J

For these of you who have nol lashed out
and bought a machink code re-number
lWWJWbﬁhmﬂwmﬂmmum
sidarable interest, Though by no Means as
fast as a machina code re-number prog-
ram — this routine takes around 30
spconds o re-number an average 1K
program — this ZXB1 basic re-numbesing
routing does the job. It requires just over
1K and includes the re-numbering of
GOTOs and GOSUBs.

The routing is intended to be loaded al
the beginning of a peogram, It should Da
saved ms part of the program during s
davelopment, though Yyou may wish to
delate it when the program is finalised.

The routing re-numbers all lines balora
6650, starfing al 1000 with a gap of 10
batween the hines. Il you wish 1o have
another base, or anolher gap, aler the
vanabia base in line 9976 or the increment
in ling 9887, Once familkar with the working
may also wish 10
shorten it by reducing the variabla names
lo single leiters. This saves ovar 100
tryles,

To use the routine, enter GOTO 8858.

ao58 TS |;Mt5=rn1nuudlamwlnum:1ulm
yanods 30OTOs pnd GOSUBs in e program.

GGS . Ling s simply Ma bng number of the fine
currarihy Heing BEamingdl

BEE4 Langeh in ths valus of s fao e which Siore
{Fve e af charachers in each line.

BETE AR error waeting will pocus whan the GOTO or
SOSUSA destinalion doas nat kave 4 Sgis, &g
GOTO 20 should bo aliered 1o BOTO 0320, B
kg GraF MESSA0N Hoours, Bhar ths ralesant
carumang and re-mn,

gafd Tha address ol the GOTOQOSUE s recaned
n T4 aiang with 1he destinabon

G0E7 Having recorded in TS all the GOTOVGOSUBS,
this inog axamnes TS on e second passy
Hhirpiph T program 1o see i the ling pbau 1o Do
re-numbeved has & GOTOGOSUE redering 1o
i

GO8E The ling 5 ee-numbered,

G9H7 Tha naed ling numiser bs crisabid

oEBE Thiy sl Eaisting lird numier s piched up.

gic GOTOVGOSUD castinalions fes ibboioad bacs
I & program B, ance sémply 88 charbclars,
and anc in Boasing point notaian, This lep
pokid M characiars of tha new (ing numbar e1g
v brytass holckng [Fe Rormsar

G043 Theso lings iransiorm any imegir fumbar in e
ringE 1<XETAT o B frsl Moea bybea of S
FaE s lnaling ol nataton.

*o0EE This e jiFmos past REM staternents. H you
vaish by Lsae & rar-standard GOTOVGOSUS Bk
GOTO X, senply insert & FEM at tho Begirming
o s firsn nng o willl parl run ¥ilo tha erfar
miesnpa 8 lirm 35972,

SosSSPLET T$=""

o8 LET X1=16589 .

agel LET X2=X1+2

QEEE]LET LIHE:EEE*FEEH ¥1 +PEEHK {
+1

23 TF LINE>=99859 THEN GOTO 397

p

3

964 LET LENGTH=PEEK N2 +2SE #PEEK
=

(X2+1)
85 IF PEEK iX2+2) =234 THEN GOT
S IT=X2+2 TO XS2+LEMGTH
987 IF PEEK I=236 OR PEER I=237
THEN GOSUB 9971

88 NEXT I

8 LET X1=X2+LENGTH+2
% G0TO 9961
=

WNoIn  DmIox

9
o9
g
9

gl

IF PEEK (I+S5)=126 THEN GOTO
;EDH—ETHHDHRD CoMMAND

o

I+CHR$ PEER
§+EHH$ PEEHK

=x1+2
NE=25&+PEEK N1 +FPEEEK §

E>=9959 THEN STOF
ENGTH=PEER X2+25&*FEER

T=1 TO LEN T& STEP 3
AL TH(I+5 TO TI+531 =LINE
E SS90

i
¥1 ,INT (BRSE/256}
(X1+1) ,BASE-256*INT

ASE=BASE+1@
=XZ2+LENGTH+Z

Q78

1 TO 4

AL T$L(I TO T+4F +4% . £
ASE) ()

BYTE1=128+INT (LN BRASE/S
LET BYTE2=BASE+#65536 - (2% (B

Z HRPDZ

L

VOZOHTETH
ﬂﬂmﬂmﬂ“ﬂﬂ
Iﬂﬁm D
mm-cc

(B

s
. XD

ZoomQrra
= m

1
=
=

i
B
J

m

X

TE1
a7 POKE HMEMORY +7 ., INT (BYTEZ2-2%5

1 -128

925 POKE HEHDR?+EJE?TEE-EEE*IHT
(BYTE2 2561}

agas RETURN
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Spectrum

In this new siot various contributors explore different aspects of the ZX Spectrum.

The rainbow
route to
rotating arcs 1

Nick Hampshire with more
programs dsmnnsfrﬁﬁng PLOT
and DRAW. .

In this series | have already gone info
some detail about how the Draw and Plot
commands can be used on the Spec-
trum. They are guile adequate for most
applications although the users of more
sophisticated computars may well find
them somewhat cumbearsoma.

With a bit of thought, however, we can
create some very inleresting effects.

Last weaek | Introduced the Circle
command as the basis for drawing a
piachart. In the first program, the com-
mand was used in @ program loop and
the radius from the centra of the disc was
varied on each step. The distance ba-
tween esach ol the set of concentric
circles could be altered but we disco-
verad that that was about all we could do
with the Circle command.

The drawbacks we found with the
Circle Command wara that: (a) the spac-
ing betwaan the dols in each concentric
circle could not ba variad, and (b) it was
impossible to draw a segment of a disc.

In Figure 1 you will find another prog-
ram lor drawing a circle, developed from
the one | presanied last week. XO and
¥0O are the co-ordinates for the canlre,
RA is the radius and DP is the angle
betwean the points. It iz only a short step
from using the circle program in Figure 1
to drawing arcs.

There is a listing for just such a
program in Figure 2. P1 Is the start angle
and P2 Is the end angle.

In Figura 3 | have taken the program
one stage lurther. The program draws a
series of arcs, within a loop, torming a
numbear of concentric arcs with the spac-
ing betwsen the arcs changing every
fourth run in the loop.

To add lo the effect the colour of the
points are changed on each step. The
rasull is an image of a rainbow. The
colour codas are held in the data state-
ment in line 400, read in line B0 and
acted on in lna B5,

Tha nex! stage is to add some move-
ment o tha graphic figures we have
created, Figure 4 is a program with
which 1o rotate the picture. All the prog-
ram does is rotate a point aboul the
cantre of tha circle, at co-ordinates X, Y

In a radius XA. To do this | have usaed a

matrix transform technique.

The malrix is slored in array c and is
loaded in inas 1200—1240. The rotation
is performed by lines 1000—1020. The
plotting is controlied in ines 100—210.
A1 is the incremented angle and XA |=
the radius.

Finally for this week is tha program in
Figure 5. Il is the same as Figura 4
excepl that it rolales a line instead of &
point. XA is the inside radius of the line,
starting ralative lo the centra, XE is the
outside radius of the line, relative to the
cantre and A1 is the incremented angle.

Naxt week | will develop some more
sophisticated rotating graphic programs
and, if there is space, start introducing
some ideas about three-dimensional
graphics.

In tha maantima | hope thal some of

you will soon have your Spectrums’

delivered. When you do let me know |
you can find simpler ways ol creating
any of the same effects.

THEUT Ao . g0

INPLUT ra

THIPLUT Jp

LET dpwdp #D. T4 IBE.F 100

LET rmea

FOR peld TO I3 14160 STHEP o
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LET WmF&= IR i)
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=

e R e e
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Fig. 1
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CREEMSLEEVES

FEMH EEEAEREERERRREE
REM * "

BY .

H. M. JAYAKUMAR®
.

S - R -
FEM WedRENRERESESAER

\ ___-_-_'_'"' }'.
POKEIAETE  10: A=36876 : FORB= 1 TOT2: READC : POKEA, C
EEADC: FORT=1T0C: NEXTT ; FOKEA .0+ REXTE END

ditiona

oy I DATAZ09 200,217, 400, 28 2 200
s i L] 1 L

with Pet sounds O T 100,209 200,

Eﬂ?,?ﬂﬂ',éﬁ,qm.m.m.ﬂﬁ
Greansieeves and The Yallow Rosa of . I-gTA-?‘-T.J*ME.EEhEEI; .ﬁ%ﬁﬁ.‘m éﬁ.
Taxas are both rams which pla 281 400,215,200, y
sangs on the Ch:ﬂun?udura Vic20. I?‘I‘I‘l: DAT;I.EW.}DEI.215.]&1:@9:211&:29?:3@.311.
heart of the Graansieeves program lies in ﬂﬂgﬂ?u‘ﬁlﬁﬂﬂﬁg S
line 20, which pokes ail the data into the, 70 DATAZ26, 100,225, 200,221,200,215,209, 203,205

_ 209,100, 215200, 217, 400,209,200, 209,300
Vic20, The data staternents, which tell the Bo DATAZO7 . 100209 ,200 215, 400,207 200,195,600,

Vic20 which nole 1o play, are contained in 200 £00, 229,300,228 ,100,225,200,221, 300
lines 30-100. 60 DATA215,200,203,300,209,100,< 15,200,217 ,300,
Simikarly, the core of The Yellow Rose of 215 100 209,200,207, 300,201, 100,207,200
Texas program lies in linas 10-80, These 100 DATA20G, 600,209 400
lings poke the dala statements from tha
program nto the Vic20. -
Bolh programs were printed on my ELLOM ROSE OF TEXRG
school's Pet printer. Vic programs on
cassatia will not normally koad onto the | ZEN eREERrAe

'ﬁ Eamm—dwmrwm—-

B8 .S

Pat, but this problem can be overcome B B -
with a machina code routine. The fallowing 3 I
routine should be useful for anyongé who L g

wants 10 oblain a listing of a Vic program * REH WIRYRUNTRS
from a Pat printer: ] ¥EH # .

& FER wRRaRHEEEEd
| SYE 1024 W0 FOKEJEET S, 1 S SETE
2 hagn 4407 13 FOEES 15
3 0400 OO 01 10 00 BF 00 00 o Soure
4 Prees RETURN a4y BEADA
& Prass X and AETLIAMN Jy EOETs]TOR MENTT
& POKET- 2
if your Pel cannol use machine coda, antes @ ;-_E-I;T:

thia |D"ﬂ'l'l'il'l'g llne; :.'_!r\-- BT
POKE 4396, 1:POKE 41,18CLR LEx il
Magaraj Jayakumar :

A, 167 10, 155 200, |95, 200, 195, 200 PSR TR 20 0 1. A, BT - 2
(4R S, 0, 200, T LD, 200, 219 200, 215, 200
209 S, ST S0 S L2 E . SN Sy L, 2 15, 600, 159, 100, 46T 10

e ———————— LS T L S - 20 L5, A0 15T, {25200, 195, 200, 209, 20

Eﬂntrihﬂtﬂl T LB 0 195 - e S SR 22 e 2 2, 22 TR 2R L. 200 10, 2006 215, 200
<3« ]
S, 100, 225 50 213,200,229, 50l
You can share your own 28 DATAZEL. 300,321 180, 221 200, IT1 , 206, 213, G061, 2609 (225 BN, =L 200, 7% 600

m“urita &u“‘dmwslnn -l".:'u '|-'u'.-|:l'.-'l:.._': pi T 7 R A L L Wl A 2 £ e 21, fold e =1, 15 LD N9
programs with other readers by L DATREAL, B 8L T, 201 4D, 201, 108, 195, 1Y, {91,206, 201, 200, 215, 200

150 DATAZZS, 00. 201, J60, 201 300, 223, 20, 2. <IN 279, D00 - 220 200, 2 1S, 408, 215,250
sending lists with explanations :
a9 TATHEES, SO 317 o 2 -1 L1 sag, ool (00 175, 180, 15] S0, 201 DR P LB AL

to us at Popular Computing e

e DATACEY, 389, 201,480, 199,200, 131 . 208, 361 , 200, 213,200,213, 190 =23, 600 . 201, 200
281,208
Weekly. o DATASIE.20R, 25, 00229, 200, 125, 200, 225. 200, 819 P, 4T 100, 219, 200,201 . 206

A0 DATAG 19, 10, 215 500, 223, 200, 329, 608, £23. 200 225, 500, 223. 250 229208, 225 100
WRITE TO: Sound & Vision, Popular FEm el _ . e _ TN, s i T
Computing Weekly, Hobhouse Courl, 15 i et S el L =27 304, 220, 300, 223, 700, 235, §00, 123, 200 325, 200225, 100
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WATCH THIS SPACE
BEFORE CHOOSING

J. R. Barratr of Shefffeld
Clase, [ittle Sutton, Cheshine,
Wrifes!

Could you tell me which

compater, if any, 1s best
sitited for my nesds, Bes
the usual features, it should be
able to file an index forigy
record collection which .
cludes 1,000 Singles, 500,
and 300 T8s. Cross-referénces
should mclude artists, titles,
first lines of songs and musical
groupings such as Classical,
Rock and Country. And, if
that is not encugh. 1 would
like o strong Chess plaver as
well,

A The most essential thing
that you need is storage
space, and in effect that means
o dis¢ unit, The one esséntial
piece of information that vou
leave out is price. The
cheapest solution would be g
ZXEl and n Monolith disc
drive, but that would leave
you little change out of £300.
A BBC Micro, or a Vie-2,
with dise drive would both be
up in the £600 range.

You also il o say how
s00n you need your computer.
This year is going [0 sce o
great deal of activity in the
micro market, with both
Acorn and Commodore prom-
ising to bring out cheaper com-
puters to compete with the X
Spectrum.

More importanily. the new
ZX Microdrive iz on the hori-
ron. It is already causing a
greal deal of inferest as ot
looks set 1o cut the prce of
disc storage by at least half, if
not more. But, it will be some
months yet before the Microd-
nve comes onito the market. 11
is safe 1o assume that once 1
does come out, interfaces will
quickly be developed to allow
it 1o be used on other compu-
ters, in much the same way as
the ZX Prnter cin now be
used with a Vie-20, or a BBC
Micro.

My advice 15 to wait until the
autumn, by which ome vou
should find your options great-
Iy enhanced, Concentriate on
the main computers — the ZX

Peek & poke

Peek your problems to our address. lan Beardsmore will poke back an answer.

'

l'

Speﬂruu“- the proposed
Acorn Elgctron and the new
Vic-10 and Vie-30 — as they
are the best supported. Also
keep an eye on the develop-
ments of the Sinclair Micro-
dove disc unit. As for the
Chess #there are quite a few
prog to choose from. and
J am fure Anding one to suil
will not be much of a problem.

" FLASHER STRIKES IN

BORDER INCIDENT

P Masters of Thalin Grove,
London, SEN wrires:

I have n BBEC micro-

computer model B.
Please could you tell me if the
BBC Micro has an equivalent
command o the BORDER
command on the ZX Specirum
and the Vied)?

I would also like to know
how to alter the flash rates of
the colours, [s i possible o
alter the combinations of col-
our 1o get flashing red/black,
instead of the red/cyan?

A The answer (o your first

question is no. The BBC
Micto uses the 6845 chip,
which hat an uncommitted
logic array when it comes 0o
defining 8 BORDER. Unlike,
for example the Vic chip. the
6845 simply does not have a
BORDER function in its
urchifecture.

Changing the flash rates and
the colours is done by chang-
ing the numbers before or
affer the comma, These mum-
bers contral the calowr an the
screen and its duration:

«FX 9,25

Change the number before
the comma to change the col-
our and chonge the number
after the comma to change the
duration,

GAME, SET AND
MATCH—AT ONCE!

Stuart Fry of S5t Mary’s Way,
Walsall, West Midlands,

Writes:

| am writing a number of
pames for my BBC
Microcomputer in which it is
necessary o do a Kevboard
scan. so far [ have been using

the INKEY function. This -

works once, when the Key is
pressed, but there is o delay
before it works again as the
key is being held down. How
can | gel a smooth action

without this delay? r
A Before reading the
kevboard input the fol-
lowing two
FX 12,1
*FX 11,1

Thiz will cause the l‘.:‘_!.f bo
I'E[.E:“ S 200N as i i
Follow 1t with this fine, whlch
clears the buiffer. aftéer the
appropriate INKEY or GET
statement,

"FX 15,1

WHEN A COMPUTER
IS NOT A COMPUTER

C. R. James of The Grove,
Henley-on-Thames writes:

I am the owner of a

Phillips G7000 and am
greatly frustrated by the limit
of the computer’s programa-
bility. Please could you give
me some software. Vic, Afom
and Atari have a wide range of
software but the G700 has
nOne.

Is there anyway 10 expand
the GT000T I am tempted to
buy a computer from Digital,
as the storage 1s greater than
the G700 which anly has ab-
out 1K.

This cavsed me some

problems when [ first
read it. A Phillips G70007 It
Wils a4 new name o me.

The problem was soried out
after telephone conversations
with Phillips, Computer and
Video Games, and Carl
Bayer, all of whom were very
helpful, It turns out that the
Phillips G7000 is not a compu-
ter, il is a computerised video
TV games machine.

While you can use a compu-
ter to play games on your
television, you cannol use a
grmes machine as 4 computer,
Apart from a very simple
‘Teach yourself Basic’ car-
tridge, which has nothing like
the range or capacity of a real
computer, there is no way you
can use the G7000 os a home
based micro.

If you want to get & micro
than | would suggest that you
Inok at something like the Yic,

an Acom, or & ZX, all of
which are well supported. You
might find it worthwhile to
wail a few months as  new
releases are due from both
Pcom and Vie, which should
widen your choice,

If you decide not 1o sell your
Phillips to buy a better
machine, then there s a club
for Phillips owners, The
address =, G000 Video Game
Club, 3455 Station Road, Har-
row, Middlesex.

There is one more point to
make. Dhd you buy your
GO because you thought it
was a computer, or because
you went into a shop, asked
for o computer, and was sold &
GT00. In the first case I'm
afraid that it &5 just bad Juck.
In the second case, | suggest
thai you refurn the machine
and try and get your money

APOLOGY

Several people have written
and pointed oul that the
answer | gave 1o Simon Cray
in Issue 5 wis wrong, You can
EDIT even if your memory is
nearly Full.

The first method is 1o LIST
the line that bas o be
EDITed, and then press
SHIFT/EDIT. 1 already knew
about this method, but made
the mistake of assuming that
Simon had already tried it
However, this method does
nol always work, especially
when the memaory is very close
i being completely full.

Omne method that will work,
even when the previous one
fails, is the following:

1 Move the carser to the ling
you wani @ EDIT,

2 Enter CLS followed by
NEW LINE.

3 Press SHIFTVEDIT simul-
taneowsly,

This frees the computer
from having 0 maintain &
screen display. The line you
want 1o EDIT will be ready
and waiting at the boftom.

Send your guestions to Peek &
poke, Popular Computing
Weekly, Hobhouse Court, 19
Whitcomb Streef, London
WLZ 7HF,
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Puzzie No 11

Puzzie Mo 11 4

A bes hive siands-®l the end of a straight
ona-mile-tong wall on a country estate. Growing
giong the foot of the wall are some clover ;
The lirst plant is oné foot from the hive en i
The distance between the first plant the
gecond is threo feal, batween the second and
thire s five leat, and 5o dn. In other words, the
distance boatwien aach wa piant in-
creases by two feet sald lime.

A bes starts from the hive, flies to the first
plant, coflects the polién gnd retums o the hive.
It then fies to the second plant, collects iho
pollen, and returns to the hive. Il repeELs this
procedura 1o Bl the Mowers until it relums.
axhausiad. from tha plant at the end of the wall
furthest trarm the hive, Wil &5 the tolal distance
thal the bee has flown during its work?

Bolution to Puzzls Mo 7

For the ning discs thera are 9eBeTe6 = 3024
possible combinations. Each sel of four dighs
can be srranged into amy one of 24 diffarant
combinations, 50-1he number of diffterant drEws

combinations cannot be arranged, such that at
jaast ong of aach ol the 24 possible arrange-
mants s & multiple of sevan.

By running the prograum, il can be shown thal
fhisre ara only three possible sets: 1238, 1389
and 2468,

10 LETY=0
20 FOR A=1TO'E

30 FORB=(A+1)TOT
40 FORC={8+1)TO8
53 FORD={C+1)TO8

Competitions

BO LET M§=STRE (D= 1000+ Ca100+8+10+A4)

70 FORE=1TO#

Bl FORF=1T04

838 IFE=F THEMN GOTO 153
100 FORG=1 T4
110 IF G=E QR G=F THEN GOTC 150
120 LET H=19-(E+F+G)
130 LET M=\AL ME (E]« 1000 = VAL NS

{F1s 100+ VAL NE [G)e 10+ VAL NS [H)
140 IFRT=INT (MT) THEN GOTD 1680
180 HEXTG
188 MEXTF
17 NEXTE
188 LET ¥=%+1
185 PRINT N
150 MEXT L
200 MEXTO
219 NEXTH
230 KEXTA
% PRINT AT 18,0 "HUMBERS OF SUCCESSFLL
DRAWS Y

O tha 128 dilterent draws possitia, onnf threa
will produce winning numbars. So, 0 win a
pound for &8 10p stake the odds are rather
urfavouratle — 41 o 1 against!

Winner of Puzzis No T

The winnas 8 David Budd, Camalford Closa,
Hulma, Manchasier. who gets £10

Solution o Crossword No 7

Across: B Modes, 2 Process, 10 Edd, 11
Comgpiler, 13 Paging, 14 Nitric, 17 Exchange, 19
Call, 21 Expouls, 22 Wreck.

Down: 1 Interpreter, 2 Adding, 3 Ash, 4
EPROM, 5 Soup tin, & Cell, 7 Ostrich-fika, 12
Sneak up, 15 Feader, 16 Agres, 18 Crew, 18
P,

Winner of Croasword Na 7

The winnet is: Clom Penoy, Lelant. Comwall, who
racpives T10
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Eruulwnrd No 11
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AEross

B Ora mal's ever @ king X
B Davics 1 3 Uma for g,

By g |8y
10 Pards bom sarth, S wnd e wakar 1)
11 Lios i mid-lenson (4

1] Magh b o e |8

14 o abouy) P acund ol pun-fm i

17 L s ool Qeeicl (9]
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CIIZEN PAIN

BY DAVID IRELAND and JAMES MACDONALD

[CITIZEN FAIN HAD NELER UNDERSTDOD
THE HEADLINES

\l
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A BRILLIANT FUN' HE THIWGHT
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An exciting new Commodore

peripheral

Ownoruse a Petora Vie? advice on how to make the most of your
Fed up with being ignored by all the computer, whether you use a Petora Vic.
traditional monthly magazines? Each issue covers a host of applications
Fed up with listings, which are too simple — software, hardware, machine code, games,
or simply do not work? business use — whateverit is you'll find it in
You need Cormmodore Computing, the new Commodore Computing.
monthly magazine. Commodore Computing If you want to learn more about your
15 published by Nick Hampshire, author of computer, take out a subscription to
The Pet Revealed, Pet Graphics, A Library Commaodore Camputing.
Subroutines and The Vic Revealed That's the only way to getit, and get it
Each issue is packed with advanced straight.

Send £12.501or 1 year's subscription (10 issues) to:

Commodora Computing,
Magsub, Oakfield House, Perrymount Road, Haywards Heath, Sussex RH16 3DH
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Zx81l .. ...BBEGMCERO . ....ATOM ..... VIC
even more fun on

your VIC h*ox__n_
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VICMEN

Undoubtedly the best gomed
currently aveilable for the VIC-20
based on the populbor "Puckiftn
arcade game. High resolution oolowr
';"'-1F'|"-J"7'-" crre used, and the'gome -
may be plfl'..'F-ri using either the [l
keyboard or a joystick All \ #‘ T
the lectures of the real game, ; -, .Fl.l.r-n for :]'tn VIC: e
including sound eflects, high score, I| . 2oy / :H]t; !-;-!II'.]-. - F-L L
bonus man etc Wm'f-r* / ¥4 - VIC GAMMON £7.00
entirely in machine code 5o
os bo bt in the unexpanded

VIC-20. Described by Your

e eyt 2 £ MVADERS £400

I:‘.'|'_'|rr|,|_:|','.|4:l:|' {]'.:u:'.n lgE'E:l s 2 -II 2 : = [ _.‘-_IF!." j-;h_ t_::-l

bl _E500 DAMSEL & THE BEAST._____ {650
_ — 3 GER._— _ EB5 CONSTELLATION {800

£7 inclusive 500 FOGRAN PACKS 15 () 40

= MULTIFLE .

pd i ,p_? i E7 [Fvicro,

addictive arcade gome 'Space T & \ 7 SPACE WAHRP £11.50

Pamic’, this is yel another hall s J : BBE.C CHESS E11.50

feature machine code game
for the unexpanded VIC-20
Climb the lodders and dig
holes 1o trap the monsters. Full
use is made of high resalution
graphics and sound effects.

BEC MULTTLE £25.00
BEC BACEGAMMON E.04
BBEC GOLF £7.00

ATOM

VIC COSMIADS e

A superb fost-moving and very addictive version of the CHESS __ £900 FRUNT MACHINE £4.00
popular Galaxians game, for the unexpanded VIC-20. You 747 FLIGHT FINBALL £4.50
are continuously un nder attack fom the swooping SEAULATION ______ E800 LABYRINTH __£7.00
aliens. Shoot them el down ond o new wove af GALAXIANS E800 LUMNAR LANDER £5.50
even mote lerocious aliens appear Great BREAKOUT £400 GOLF E5 0D
sound ebects ALL PRICES INCLUDE POSTAGE
= :i = = = —_'—:__—-'_-'_-—' —3 - ;:III .:.T. e s e l
SDF I WARE' 'm. ¥ T ROERS WELOOME Of 24k Pop ©W7H |
H._H.- E :""E SOFTWARE, w i
e EP‘DET ea M Al _
100 The Albany, E}Id Hall Street, Lwerp:::nILB'?EF' ._.@P@D.JELH e T et el

7X81.....BB.C.MICRO .....ATOM .....VIC





