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THE PAST .YEAR 

For me 1983 has been a very happy year. Editing t:hi.s newsletter has at times 
been a hair-raising effort:; but it has alwags been great fun. I have 
learnt so much about the PC 1500 . I have even learnt - most of the tioe -
to keep Ill!/ temper. Host importantly , I have made so many good :friends, even 
though most o:f them are only known through correspondence - occasionally 
as voices on the telephone. I am always amused by readers who presume that 
all other reader s have t:be same knowledge and interes1s as the1119elves. 
In fact subscribers are drawn from an incredibly wide variety o:f professions 
and backgrounds. Arm!J, navy, air:for ce, t:1e church, the law; pilots in the air 
and divers under t:be sea; professors &Jld schoolboys; doctors, scientists, 
.managers and engineers; sales ,archi tectJ.zre, .insurance, surveying ,banking and 
oil all make their contribution to a subscription list which at the last 
count: e~ded to 23 count:.r.icc. Xmtlc ic t:he sca:;on of goodwill to a.1J, 
and i t would be mean and petty to excl ude evm those who tear their newsletter 
up into little pieces and post t:bem to me, ask questions which have 
already been answered, haggle over the sum o:f their subscriptions, send 
in programs which have not been debugged, or change their address with 
bewildering frequency. It i s possible e.ven to :feel benevolent towards those 
who disagree with me on technical points, or whose sense of humour is not 
quite identical with 111!1 own. Nor must I :for get all those 'lfhose contribution 
has been less active - the silent 11111jor i t y - who t end to be merely names on. 
a list, a label on an envelope. Glraging your unspok~ reactions has been not 
the least part o:f the :fun . To each of you, known and unknown ,where~r you 
11111y be, let me take t:hi.s opportunity to wish you 

A VERY HAPPY XMAS AND NEW YEARJ 
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SIGNALS 

IAN TRAYNOR has discovered the use of SHIFT/CLEAR. If you BREAK during 
the running of a program, turn to PRO mode , and then press ei ther of 
the vertica l cursor keys, you return normally to the line in which tre 
BREAK occurred; in order to get the first or last line you have had to 
LIST them by li ne number. However, if you press SH IFT and then CLEAR, 
the use of these cursors reverts to norma l . 

This is useful information. I had always wondered about the meaning of 
t he letters CA above the CLEAR key. Thanks . 

L.E.SIMONS has difficulty with page 130 of the Technical Reference Manual. 
OB corresponds to no li sted mnemonic. And there is no li sted op-code 
for &FA. 

DB could possibly be an abbreviatior. for "Double- Byte" - i.e . 2 bytes 
of data. &FA has me completely fo xec. Nor can I make any sense of the 
subsequen~mment: 

Returns to the address that data plus one is added to the-data wrinen address" artcr 

storing the error code is stored in UH. 

Yo~ could try writing to SHARP (UK) in Manchester, but are not likely 
to get a useful reply . 

JAMES LOTHIAN suggests that it is possible to increase t he avai lable memory 
of the unexpanded PC 1500 by 'key ing POKE 30821, 64,0 and then NEW, at 
the expense of the RESERVE area, giving an extra 197 bytes of program. 

Of course this would also wipe out the 7 bytes of ROM 'information at the 
beginning of the Reserve area; though I have not yet discovered the real 
reason for the necessity for these. But surely you also need to POKE 
30823, 64,0 and the same for 30825. ~~ 

FRANK ODDS tells me I am wrong in my reply to CHRISTOPHER LEOSAM last month . 
There DOES exist a book whi ch deals with Assemb ly Language in general, 
without reference to a specific chip. I t is: 

"MICROPROCESSORS & MI CROCOMPUTERS - Their Use and Programmi ng" 
by Eric Huggins, Macmillan, paperback, £4.95,(1 979) 

I now have this book, and find i t as helpful as you describe. Only par t 
of the book deals with Assembly Language , for a "Typical Comp uter". 
The rest relates language to microprocessor. It is not a.n easy s ubject, 
and needs intensive study; but tie book is as clearly written as is 
humanly possible. Highly recommended to anyone who will t ake the time 
to study it. 

DAVID RIHOY hopes to convert me to his dislike of Hex, wonders why our programs 
do not make greater use of Labels (other than DEF labels). He points out 
that the renumbering of GOTOs and GOSUBs will no longer present a problem. 
Even if the GOTO i s direct ed to an expression , GOTO STRS (expression) 
would still find the Label. I.e., instead of 

10: GOTO ASC INKEYS 
then if INKEY$ is A 

65: line arrived at by GOTO~ 
you could have: 

10: GOTO STR$(ASC INKEYS) 
. and 65: "65"(1 ine arr ived at by GOTO} 

and this would not be affected by renumbering li ne 65.The label would 
s t i 11 be found . 

You are right about labels: although I prefer to keep the same line 
nuni:>er as the label, for sake of readability . As far as Rex is concerned, 
I do not like it either, but regard this as·a.faul t in myself to be 
corrected by effort. The chart on page 61, for instance, would become 
absolute nonsense in decimal . 
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3 ENTERTAINMENTS by C.J .NORTH 

"AMAZE" draws an infinite series of mazes , a new one each time. 
"THE VISITOR" - no comment. 
"TEASER" is a dot -changing problem: it e xplains itself when run . 

10 RDI ~'2£. . . • O>r h North 1963 
20 GOTO 100 
30 REM next oe 11 
10 M<l,Jl =M<l,J )-l:J=J+l:H<l,Jl=1:Q=O:RETUl<N 
50 J=J-1 : M< l,J )•3:Q::O: RETURN 
60 M(l,J) =M<l,J >-2:l=l+l:M<l ,J l•4:Q=O:RETURN 
70 l=l - 1 : H< I ,Jl:Z:Q=O:RETIJRN 

100 REM .. i n loop 
llOX::O : !EEP 1,1,1 
120 I F H(l,J-l)<>OL.ET X:X+e 
130 IF H<l-1 ,J l<>OL.ET X:X+'I 
110 IF H<I+l ,J)<>OLET X:X+2 
150 IF M<l,J+ll<>Ol.£1' X:X+I 
160 GDSUe 21lO+X :GOTO 110 
a? I ON RM> 3G05lB !50 ,60, 70:RETU!N 
202 ON RM> 3G05lB 40,50,70:RET\RN 
203 ON Ill() ZGOSLe 50 ,70:RETURN 
201 ON Ill() 3GOSU! 40,50,60:RETLRN 
a?S ON Ill() ZGOSt.e 50,SO:RETURN 
206 ON RM> 3GlEll! 40 ,50:RETURN 
a?7 GOSUll 50:RETURN 
208 ON RM> 3GOSU! 40 ,60, 70: RET\RN 
209 ON AK> ZGOSUI 60, 70 :RET\AI 
210 ON Ill() 2GOS\.6 40, 70 :RETURN 
211 GtQ.lll 70:RET\.l!N 
21 2 ON Ill() ZGOSlll 40,60:RETU1"N 
ZI 3 GOSUll 60: RETU!N 
2 14 GOSUll 40:RE1\JRN 
2 15 If' 8<>11..ET B=8+Q :6010 Z70 
220 LINE <O.Ol-<O,-i«>>.o.o 
Z30 FOR J=ITO W:lf CM(A,J>=2>+<M<A.J)=-4)L£T T=J~:LINE <T ,O>-<T.~>.o.o 
210 NEXT J :GLcus:ll co.~> :SORGN : IF -.;QTQ 300 
250 FOR J= JTO W:IF HCA,J»ZL.ET T=.l<tl«l :LllE <T-W0,01- <T,O> ,0,0 
260 NEXT J :B=l :11=~+1 
270 l=A:J=B:Q=I :~ 
300 REM f ini s h 
310 X=$1NO (~2>+1 :Lll£ co.o>-<IOHX-1) ,0) :LINE ( l«)*l( ,0)-(WO*W, 0 ) :TEXT :LF 6 :ENO 
4'00 REM in i t i e l ise 
41 0 CLEAR :R.l\NJIJ1 :W::ZO:W:ZO:H0=2C5/H:W0-"'205IW:OIH HO++l , W+I >:TEXT :(RAPH :SOl!Q<I 
420 FOR l=OTO w+J:M<O, ll= l:H<H+l ,l>=I :IEEP 1 , 1 ,l:NEXT I 
430 FOR l •OTO H+l :MCl,O )•l:H<l,W+l>= l :!EEP 1,1,l:NEXT l 
440 X:$lNO <W-21+l :LINE CO,O>-<WO.CX- 11,0>:LINE <WO.X,O>-<WO<>W,O l 
'.'50 l =I,= J=I :A=I :B=l : Q=O :M< I ,J>=4 : GOTO 100 

10 REM 'lho Vis i tor ••• Chr is North 1983 
20 Cl.EAR :A:S :B=4 :C=8:01H A• <A. I >•B0, 8<B>.O<Bl , O.<Clt90:C1.S :WAIT O:PRI NT " 'lho U is itor 
30 FOR N=OTO l:FOR H=OTO A:READ M <H, Nl :BEEP 1,1,l : NEXT M:NEXT N 
40 FOR N= ITO 13:REl\0 X:FOR Pf=OTO C- 1 :X= INT <xt2>:Y:INT (X/16>:Z:X-V•l8:BEEP 1 ,1,1 
50 x .. sTRt V+HIO. ("0 1 Z3456~" , Z+l, ll :C• <?-+o=x .. c • <7-Hl+X• : NEXT M:NEXT N:REAO C• <C) 
60 FOR N=OTO 8:REJ.o 8 <N> ,O<Nl :BEEP I, I. I :NEXT N:l!EEP I 
70 CLS :GCLl!SIJR 89:FOR N=OTO 86:9'AlNT IZ7; :!IEEP I, I ,I :NEXT N: a::u!SOR 83 
BO FOR N= ITO IO:REllO X:V---4FCX>0+5tX :FOR L=OTO 4 : Cl'RINT 1Z7-PEEIC <v+t.>; :NEXT L:EPRINT IZ7; :NEXT N 
90 GOSU8 IBO:PNJS£ :WlllT IS:FOR N=OTO C-1 :ECLRSOR O:CPRINT C. t N>:NEXT N: OOSJB 180 

100 WAIT 20:60.IRSOR Z3 : Cl'RINT C. CC> :WAIT O:P=25 : Pl\l.6E 
110 FOR N=ITO A:P=Ptl :GaeOR P:GPRINT A•<N.Ol :NEXT N:IF P<BOGOTO 11 0 
120 P"62:GQJRSOR P:GPRlNT "OOOO"; M <O) :PAUSE 
130 FOR N= ITO l\:P=P-1 :GOJRSOR P:Gl'RINT A•<N,I >; : If' P<79<PRINT "IEIEOO"; 
140 NEXT N: IF P>271DTO 130 
150 GQJRSOR 27:CPRINT "000000000000000" 
160 WAIT 20:6C1Rillli O:GPRINT ~<C-1 > . 
170 GOSUB IBO:Wl\IT 15: FOR N=C- lTO OSTEP -I :OCl.RSOR O:Cl'RlNT C.<N> :NEXT N: liOSUB ll!O:PAL6E :EXO 
180 PMJSE :F~ N=010 B :!EEP 1,B<N>.O<N>:l£XT N: RETLRN 
200 OAT II "037F43" 
210 DATA "CXl000003lFS33020" 
220 OAT II "000000633F 131018" 
Z30 Dl\TA "003010131Fl3101B" 
240 CATA "003010131Fl33020" 
250 01\TA "<X>003013lF43()000" 
260 DATA .. _.37F0300" 
270 CATA "2030537F03000000" 
280 OAT A " 18 l Ol 33F63000000" 
Z90 CATA " 1810131Fl3103000'' 
3X> DATA " 2030131Fl3103000'' 
310 OAT.II "~37Flnl0000'' 
320 01\TA &7E,&7C, &7C,678,&78, &f'8,aFB, &7B, &7B, &70 ,670,&60.&10 
330 01\TI\ " 3F212100000000000000000" 
340 DATA 135,250, 120,ZS0, 155,200 ,255, 140, IB0, 250 
350 DATA 77 ,97,99 ,68,111,110 ,97,IOB , 100 ,115 

Do not sell this PDF !!! 

104 



100 ~ TEl6ER .•. Chr i-s. Nur· t ti l&m 
110 GOTO "A" 
120 REM get i npllt 
130 CILL &E213:M=INKEY• :REl\Ri 
150 REM • in P'"'OSl. 
160 6CEUB 370:MAIT O:QJRSCR .. :PRJNT "Cheng• •• . RCW "; 
170 Cl.RSCR IB :PRINT ''?" :GC6UB 130:Cl.RSCR IB:PRINT At; :M:\11\L M 
IBO CIRS!R ZI :PRINT "CO~ ?" :OOSUB ISO: ClJRSOR 25 : F'RINT A•; :N=llAI. Ac 
190 IF <H< ll+<M>3 >+CN< I >+<N>3>GllSL.e SSO:GlllO 160 
200 IF ACM,H><OGDSlll 340:aJTO 160 
210 A<M,N>=-1 :K:t<+I :OCURS(R O:G'RINT TI (I l; ' 'FFfl'FF"; TI <2>; ' 'FFfl'FF00

; TI <3> :0010 STRS <ll*lo+Nl 
Z20 Rat revs,.._ Is 
230 00 I I 00 :AO .2>=-A< I ,2) :A<2 , I l=-A<2, I l :A<2 ,2>=-A<2 ,2> :GOTO 160 
240 00 12 " :A<l,l>"-A<l,l>:ll<i, 3 >=-ll<l ,3>:GOTO 160 
250 00 1300 :11<1, 2>=-11< I ,2) :A<Z, 3 >=-A<Z,3> :1112 ,2> =-A<2,2l :GCJTD 160 
260 "2100 :All, ll=-A<I , I l :A<3 , l l"-1\13,1 l :GCJTO 160 
270 "22" :A Cl, 2)"-A (I ,2 > :A<2, 1> =-A<Z, I > :A<2 , 3>=-11<2,3) 
2BO AC3, 2l=-A<3,2>:GCJTO 160 
290 "23" :A<l ,3l=-AC 1,3) :Al3,3>=-Al3,3) :GCJTO 160 
SOO "3100 :A<Z, I >=-AC2, I> :A<3 , 2 l=-A<3,2l :A<2,2>=-A<2,2> :GOTO 160 
310 "32" :A<J, I >=-A13,I l :1113,3>=-A<3,3> :GOTO 160 
320 003300 :AIZ,3>=-A<2,3> :A<3,2l=-A<3,Z> :Al2,2l=-A(2,Zl :GOTO 160 
no REM ....... ,.s 
3'10 ClS :BEEP 2 :PAUSE "Olongo dot to b Ionic only" :CLS :RETUllN 
350 CLS :BEEP 2:PAUSE "Gi w P.-oPor pol lt ion• 1-3 " :CLS :1£il.RN 
360 REM check fo,. so tu t ion o,. f'e i lure 
370 T:O:FllR "'°I T'D 3:F'OR N=ITO 3:T"'l'+llCl1, N> :1£XT N:1£><T M 
380 IF <T=7: • CA<2,2>=-1 >CLS :6CJSUB ~O:BEEP 2 :CURSCR 3:Wll lT 200:PRINT "Got It ln"; K;" goH ":BEEP Z:GCJTO 600 
390 IF l =-9CLS :BEEP 2:WA IT 200:P~ ' 'Hord luck !":PRINT "You c ont • ol w i t noM'':BEEP 2: GDTO 600 
410 REM d i~loy .. tr lx 
420 FCR N= ITO 3:T<N>:O:Tl<Nl=127:FOR M=ITO 3:1F AIH,N>LET T<Nl=T<Nl+lll M,O>:Tl< N>=127- T<Nl 
130 NEXT H:llEXT N:~ O:IJ'RINT T<ll;O;O;O;T<2>;0;0;0;T<3>:RETl.RN 
440 REH in IH o llH 
450 "A"Cl.EAR :R~ : WAIT O:DIH A<3,3l, T<3l, TI <3 > 
455 fCR M=ITO 3:ACH,0>=2"'<3*'4-3):fOR N=ITO 3:A<H,N >=2iRNl 2-3:NEXT N:NEXT H 
<ISO C\J!SOR C: F'RINT " Ins truct ions ?":GOSUB ISO: If At="N''CLS : EiOTO 160 
470 IF A~ >' Y''BEEP 2 :GOTO 460 
4BO WAIT : Rll NT "Pr H• ENTER to •top tlw'u" 
190 PRINT ''So Iva • 3x3 • tr i x'" :PRINT " or r ondo• doh 6 b looks" 
500 WAIT O:GPRINT "190000001800000019" :CUISIR 3:111\ JT :PRINT 'l.ook ing I iko thi•" 
510 PRJ HT 0 '10 thet dot5 e ppar i n e ll .. :PRJNT •• positi on1 e>0e.ept cent,..•• 
515 WAIT O:GPRINT ''190000001100000019":QRS(R 3:111\IT :Pl!l~T 'l.i~ t his" 
520 PRINT "Position referred to ":PRI NT" by roN & colUWI . • . " :PRINT " e.g. t op r ight= I 3" 
530 PRINi "You cl>onge dot to blonk":PRINT " NOT b lonk to dot" 
5'40 PRINT "When 1 Oot is b I ankerl" :PS>T NT " its n• ighbo""'• ....verse" 
560 PRINT" i.e . dot to b lonk":PR INT " end b lank t o dot ":F'RINT "Ch11nging • corner" 
!!60 PRINT " cti.ngn 3 n oigllbour.":PRINT "Chongi n g • iddlo slde":F'RINT "chongH 2 comers '" 
570 PRI NT "Chenging c:entre'':PRJNT " chenges 4' • iddla sidt1" 
5BO PRINT .. Try It a Me - t lulppon•! " 
590 WAIT O:F'RIN'T "Aopoo t " ; :C:7:GOTO 160 
600 Wiiii O:F'RINT "M other go ?":GOSUl 130: If M="Y''CLS :GOTO 110 
610 If ll~ >"N''BEEP 2:GOTO 600 
620 ENO 

AN INTERESTING ERROR 

Line 21 0 of ANYBASE CONVERSION by GEORGE COOK (page 98) should be changed to: 

210: IF PEEK 40960(,, ) 192 GOTO 300 

Fi rst ly let me say that the mistake i s not t he fault of t he author, but 
of the editor, who was unab le to resist the t emptation to el aborate what was 
orig inally e perfectly viable program. In any case, there may not be an e·ror 
in the line, depending on where you were when you keyed it in! I f the PC 1500 
was a ttached to the CE 150 at the time of keyi ng in, and subsequently you 
detached it, t he program runs OK: t he error produced by having no pr int e r is 
coped wi th by the ON ERROR GOTO statement. But i f you keyed in t he' prog ram 
when computer was not connected to printer, you wi ll have produced a synt ax 
error , which is not coped with. A ' graphic' ins truction which is keyed in 
when writing a program , if the computer is not connected to the ·printer, 
does not appear as a 2-byte 'Reserved Word', but as separate letters, thus 
givi ng ERROR l , as here. 
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QUIZ - HOW WELL DO YOU KNOW YOUR COMPUTER? 

'QUESTIONS 

1) So what IXJES i t say on the back of 
your PC 1500? 

2) What are the locations of the 
SYSTEM POINTERS? 

4) And how do you wind back into 
the computer paper unlimited? 

5) Does it make any d i fference whether 
you start executing a program by RUN, 
DEF, or GOTO? 

6) How do you draw a circle? 

7) What is STATUS 5? 

8) When you key TI ME, whc:t is di sp 1 ayed 
on the left - month/year/day/hour? 

9) The 2- byte codes for Reserved Words 
all start with 230 or 240 or 241, 
with one exception . What is it? 

10) Your lst byte of program is 

11) How many bytes of Reserve are ava i lab 1 e? 

12) And of Reserve Temp 1 ;ite Area? 

13) Do you know the ASC I I code for A ? 

14) And for the 6 "software keys"? 

15) And the cursor keys - up, down, left, 

16) (A=l)=O What does this mean? 

17) What are ERROR 4, ERROR 44, ERROR 6, 
ERROR 80, ERROR 11 ? 

right? 

18) Will the following line give SYNTAX ERROR? 
10: A=l2 • • 34 •• 56 . . 

19) ON (expression) GOTO'// ON ERROR GOTO // 
ON (expression) GOSUB // ON ERROR GOSUB. 
3 of these 4 statements a re legal. 1 is not. 
Which? 

20) What is the max i mum possible character size? 

ANSWERS 

Look and see. 

page 33. 

page 24 

page 135 of SHARP's 
Instruction Manual 

page 14 (this newsletter) 

page 3 

try it and see . 

page 28 

your computer will tell you. 

page 3 of SHARP's 
Instruc tion Manual. 

[as above/ 

10: WAIT 0: A$=INKEYS: 
PRINT ASC A$: GOTO 10 

(as above) 

page 68 

SHARP~s Instruction Manual, 
page 145 

try it. 

Instruction Manual page 83 
or try it and see. 

page 42 of this, newsletter. 

IF YOU SCORE 100% on this quiz you know your computer bgtter 
than I do! 
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HANGMAN 

The traditional game of guessing a word, a letter at a time, before the 
executioner triumphs. A vocabulary of 350 words is possible with BK, or 
about 100 with 4K. Fill in lines 5002 to 5349 with your own words. If 
less than 350 words, , lli_ in line 65 must be altered accordingly. 

t:TEXT 
2:LF l2:CLEAR 

49:0N ERROR GOTO 
50 

50:DJM A$(l5):0JM 
8$(]5) 

60:RANOOM 
65:GOSUB <5000+ · 

RND 350) 
70: Z=3-CLEN W$>)0 

) 

l30:CS 1ZE Z 
!3J:ZZ=3-Z 
139:LF -5 
140:COLOR 3:LPR!NT 

LEN W$ 
14J:LF 5:GRA?H : 

CSIZE Z 
142:GLCURSOR <17-4 

i:ZZ, -15+ZZ): 
l=QR f::: 1 TO LC:N 
Ws: LPR1NT 11

-
1
·; 

143:NEXT F 
150:FQR N=!TO LEN 

..is 
160:QS(N>=Ml0S CW$ 

, N, 1 ) 
l80:8S(NJ=" " 
200:NEXT N 
300:BEEP 2+3gK,30, 

'3 I 
304:GLCURSOR <0, -3 

0J . 
305: ! NPU T '' LETTER. 

.";1$ 
306:GLCURSOR (0,0> 
'310:K=l 
320:1=QR N=lTO LEN 

..is 
3'l0: lF ]S=A$ ( N) 

GOSUB 1000:R=R 
+J:K=0:8S(N)=] 
.s: As (N) = '"i: '' : 
GOTO 390 

390: lF R=LEN WS 
GOTO 4000 

400:NEXT N 
410:C=C+K 
420: JF K>0GOSUB <2 

000+100:t:C> 
430:JF C=7GOTO 300 

0 
450:GQTO 300 

!000:GLCURSOR <2, 
0>:TEXT 

1005:COLOR 2 
1015:CS1ZE Z 
!020:LCURSOR N 
1030: LPRJ.NT J$ 
1035:LF -1 

1040:GRAPH 
l045:COLOR l 
l050:RETURN 
2!00:LlNE C0, -10) 

-(215, 30), 0, 
l+2i:{C=0>, B 

2105:GLCURSOR C0, 
0) 

21!0:RETURN 
2200:L!NE <10,30) 

- (30, .70) 
22 l 0: L 1 NE < 15, 30 > 

-<30, 60) 
2220:LJNE <40, 50> 

-(50,30) 
2230:LlNE <40, 70> 

-(70, 30) 
2240:RETURN 
23e0: LJNE <30, 30> 

·-(40, 190), 0, 
I , B 

2310:RETURN 
. 2400: LJNE <40, !50 

)- ( 60, 180)- (' 
70, l 80)-(40, 
140) 

24!0 :RETURN 
2500 : L l NE (<10, ! 80 

)-( 140, 190), 
· 0, 1, B 

2510:RETURN 
2600: L l NE (J 33, 18 

0>-C133, ! 40) 
2620:GLCURSOR Cl2 

3, 11 g) 
2630: OS="O" 
2540:CS!ZE 4 
2650: LPR1NT OS . 
2560:CS!ZE 3 
2670:RETURN 
2700:COLOR 3 
2705:BEEP 2, 180,2 

00 
2706:8EEP l, 240,2 

00 
2710:SS="i:" 
2/20: T$="<" 
2730:CS1ZE 1 
2/35:FOR F=lTO 3 
2/40: LlNE ( 125, 13 

2)-(12/, 134) 
, 11 3, B 

2750: LINE < 135, 13 
2)-()3/, 134) 
, 1, 3, 8 

2J60: L l NE <130, I 3 
1 )-()30, 127) 

2765:NEXT F 

f ';TATUS 1 
- 1548 
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27/0:ROTATE 1: 
GLCURSOR <12 
8, 124)! 
LPRJNT T$ 

2780:ROTATE 0 
2/g0:COLOR ! 
2800: L !NE < 1241 11 

8)-(124, 60)
(114, 60) 

2810: LINE < 136, Ii 
8)-Ci36, 60)
(146, 60) 

2820:L!NE <12~, /5 
)-( 136,/5) 

2830: LI NE < l 24, ! 1 
0 )-( i!0, li 0) 

2840:L!NE (J36, 11 
e>-c.1s0, il 0> 

2850:GLCURSOR Cl! 
0, ! 07) 

2852:LPRINT $$ 
2860:GLCURSOR <15 

0, 10.?> 
2862:LPRJNT SS 
28/0:CSIZE Z 
2880:RETURN 
~000:GLCURSDR C0, 

2) 
.3005: CDLOR 3 
.30J0:TEXT 
3015:CSIZE Z 
.3020: FOR N= ! TG 

LEN WS 
3030: !F BSCN)=" " 

LCURSOR f\: 
LPRlNi AS(N) 
:LF -l 

3040: NEXT N 
3060:GOTO 1 
40a0:CQR F=!TO <7 

-C> 
4010:8EEP J, 243/F 

, 50*F 
4040: BEEP F, 120/F 

, 150*F 
4050:NEXT F 
4060:LINE <S, -5>

C.210, 25), 2, 3 
'8 

4065: IF C=0GDSU8 
2100 

4080:GOTO l 
500l:WS=''DIFFICUL 

T":RETURN 
5002 TO 5349 :W$='' 

,, ? ,, • . . . . . . . 
RETURN 

5350:WS=''IMPOSS!B 
LE":RETURN 
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. "PASS '. THE PC" by Frank Odds 

[rules on next page] 
18:RAHDOM 

.28: Z=STATUS 3-148 
:Q=Z+27:Y=JNT 
<Z/256>: Z=Z-25 
6fY 

38 : 1J=STATUS 3-904 
:v:JNT <IJ,256> 
:IJ=ll-256fU 

48:GOSUB 1938 
58:8=STATUS 2-66' 
68: FOR L=l TO 22 
78:POKE 8, 141:8=8 _,, 
88:RESTORE 
98: FOR K" ITO 4 

INl:REAO NS 
IJ0:FOR J=JTO l l 

STEP 5 
l2B:C•ASC <MlO• CN 

t , J, I)): GOSU8 
195 

125: 0=16t C:C=ASC < 
MIO• <~. J+J, I 
»:GOSU8 195 

138:0•0-.C:GOSUB 19 
B 

l35:C•ASC <MlD• (N 
. , J+2, l >): 
GOSU8 195 

l 4B:O•C: GQSUB 190 
l 45:C•ASC <MIOS <N 

., J+3, J >) : 
GOSUB 195 

158:D•l6tC:C=ASC C 
nJ 01 <NI, J•4, l 
»: GOSUB J 95 

ISS:O•O+C:GOSUB I~ 
8 

168: NEXT J 
178 :NEXT K 
J80 iNEXT L 
l85:D JM M•<10>i 12: 

ENO 
198:POKE A,O:A=A-1 

:RETURN 
J95:C=C-48:JF C>9 

LET C=C-7 
J96: RETUR~ 
288: "A"'T=TIME 

INPUT ""tiOU MAN 
Y PLA~ERS? "'; X 

218< 1JAI T e:POKE 17 
788,R~O 158: 
PRJ NT "PASS ~ 

ROUNO"' 
228:CALL l775B 
238 :U..58BtCTIME -T 

>:CLS 
248:8E£P 5:WAIT 28 

&:PRINT "GET R 
EADY •.. • 

. 258:K-cRNO 4 
2~B:GOTO 3B8+J88fH 
48B:WAIT 128:PRJNT 

'"Mt:•or i 2t: \hrt: 
t m.Mtbt rs .. 

4J8:L•5:U•l00-U:JF 
U<58LET U•SB 

438:1JAIT U: M•RHD ( 
18"L>:JS.:STRS 
M:BEEP 2: PRIHT 
n 

H0: INPUT ""IJhCLt "'" 
I it? ";KS 

45B< IF KS=J•PAUSE 
"RIGNT! ":L=L+ l 
:IF L<BLET U"U 
- I 0: COTO 430 

468:1F L=8GOTO 888 
4?8:PAUS£ "IJRONG: 

IT llAS";M:GOTO 
858 

SBB:U•lNT <2B-U>: 
IF U< 4LET U• 4 

5J8:1JAIT 128:PRINT 
• vou ha.vit: •;u; 
.. ttC'Ondl •• .,; 
PRJNT .. ,o do a. 

. .... ! .. :8[£P 2 
52B:P•RHO 2B:O•RNO 

IB:R•RHO 15 
53e:uAIT 8:M•Tln£ 

•GOTO <53B•18f 
RHO 3> 

548:S• P+O· R: IF 5=8 
. GOTO 528 

S4S<PRINT STRS P+" 
+"+STR• 0+ ''-"+ 
STRS R;: GOTO S 
78 

550:S•PtP: IF 5•0 
GOTO 528 

555:PRJHT STR• P+ " 
1 qua.red"'; : GOTO 
578 

56B:S• P•O:IF S=B 
GOTO 528 

565:PRINT STRS P;: 
GPRIHT "221488 
1422";:PRIHT 
STR• Q; 

578:PRIHT "•?• ;:Js 
• STR• S 

S75:K• • IHKEYs : JF 
KS•" '"IF <TIME 
·M>•IE4<UGOTO 
5,5 

see:JF K•• ""PAUSE 
"TIME UP .. •·: 
COTO 595 

598:PRI NT Ks ;: 
INPUT Lf :JF LS 
<> .. "LET K• #K.S+ 
LS 

591:1F K••J• CLS : 
COT.I> see 

592:PAUSE "IJROH6~· 
59S•rAu~c "' JT WA~ 

" ;S: GOTO 850 
608:1JAIT J28:PRIHT 

"T YPING TEST" 
6J8:PRIWT "T~P• th 

t l t: '\\t:r tha.t. 
. ":PRI NT "ClPPt 
Or"J on \he 1 cr 
... ,.. .. .. :PRINT " 

. FAST!!• 
6211: _,AJT 30• R .. 3 
630:P•RNO 99<1F P< 

65GOTO 638 
640:CLS :GCURSDR 

RHO l49:8EEP 2 
:PRINT CHR• P: 
D•TIME 

65e:K• •INKEY• :IF 
Ka•" " IF <T IME 
-O>•IE4<R60TO 
658 

66B:IF K••""PAUSE 
" TOO SLOIJ!": 
GOTO 858 

665:1F ASC K•<>P 
PRINT "WRONG!• 
:GOTO 858 

678:R•R•.25: IF R>J 
• 9GOTO 1530 

6891GOTO see 
788:1JAIT 128:PRI NT 

.. WO.\Ch C I Ol t IV .. 
718:U•IHT <J28·U>: 

I<• •"'" 
715:D•8:P•RNO 8 
72B:FOR J •ITO 18 
725:F .. RHO 8 
73B: Ms<J>•l•<F> 
735: IF F•PLET D•D• 

I 
·748 :N£XT J 

75ll:Ja .. STR• O:llAIT 
U: CLS 

768:GCUl!SOR RHO 94 
: FOR J=JTO 9: 
CPRIHT N <J>;: 
'IEXT J 

n0:1JAIT 12e: 
CPRINT Ms (l8) 

788:CLS :UAIT e: 
PR I NT "tiOIJ MAN 
Y • ; : GPRJNT 8S 
<P>; 

799: INPUT Ka 
795:CLS : IF Ks<>Js 

"AUSE "LlRONG! 
THRE !JERE"; D1 
GOTO 858 

800:PAUS< "!JELL 00 
HE!" 

BJB:GOTO 218 
858:CALL l 779B: CLS 

:CURSOR II: 
PRJNT '"OUT! ! .. 

869:FOR J=ITO 28: 
CALL "7A2: FOR 
K•ITO S:NEXT K 
: NEXT J 

87e:X•X-l:IF X<I 
GOTO 998 

889:60TO 21 0 
988:BEEP S: WAIT 12 

&:PRINT "GAME 
OVCR ! ! " :£HO 

1eee:REM "03140BF 
451481SC'", "8 
8267FF 143C4 I 
51 "• "C·A2SIC4 
ISJC41SJ ", "C 
A25JC4JSJC41 
SI" 

1818:REn "C4151AI 
J5CAJ 1sc·. · c 
41SISE1515EJ 
51 .. , "" C1J!>JC'1 
JSJ0314D", "0 
31 1003140031 
40" 

!02B:REn •101sce0 
267FF 143'", "C 
4151CA2SJC41 
51 "• "C415JCA 
251C41Sl", "C 
4151873437A2 
sc· 

J038:R£M "FF143FF 
113sr1s1 "• ··s 
ElSJC4JSJ C~J 
51 ... "0314003 
11003140·-. ·o 
314DD3l408F4 
51. 

IB4B:REM '"DBJ33A5 
13A7253A", "6 
B233BC229ECJ 
47", "8513Al5B 
23.~85J3A ", "C 
2Al57AI JSC03J 
401• 

1ese: REM "7253Al58 
23393220", "C 
41518AJ43392 
3A", "8Al43C8 
620BC229","3 
823AD9133A51 
'3~·· 

11!168: REM '"BC229EC 
l 47B5l3A", "6 
8233BSJ3n2A:S 
1 7"', "6823338 
23A08J33", " A 
513AD8133AS1 
'3A"' . 
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11!178:REM "8AJ433B 
23ABAl43", •c 
8620BC229382 
3A", "08133AS 
13A08133", "A 
513A7253A682 
33• 

1880:'!EM "6023312 
?29EB/.2S", "3 
023A08133A51 
3A", '"OBJ33AS 
I 3~77.S3A", "5 
0233~322DC4J 
51 ,. 

10.90: REM ''C415J2A 
547FF 143", '"3 
023A60233FFJ 
~3", "4233AEC 
1473823A", "6 
0233BC2296B2 
33• 

1188:REn "FF14330 
131160233" , "9 
l220BC229BC2 
29· , · oe32093 
22093220", "3 
02333023AECJ 
47" 

I J 10: REM "00J33AS 
13AOBJ33", "A 
5 I 3A/253A602 
33", "BC229EC 
I ~7B513A", "'6 
B233B513AB42 
51" 

I 120: REM "08133AS 
13A7253A", "'6 
023393220C4 1 
51 " , "8Al1338 
23A8AJ43", "'C 
06208C229382 
3A" 

I J38:~EM • 3023AFF 
11303140 .. , .. F 
>J433023AA9J 
36" , "Bl32FJ2 
829t:8225", " 3 
023A08133A51 
3A" 

IJ40:REM "A913681 
321'06240", "C 
4151 03J 405AJ 
+3·-, "3833A6n 
1 43~2136'', "A 
'JJ3A5AJ 43031 
40" 

l JSB:REM "61114338 
33A6AJ43", "S 
2136A013A5Al 
43•, "0314030 
23AFF 1~3", "0 
3140FFJ43302 
3A" 

1160: REM . ,5J3AFF 
1438l22F", "A 
'31355533AFFI 
43'", "5123695 
131109343·, ·o 
524llC415 JD31 
40 .. 

I 170: REM 'TF J 4330 
23AA9J 36'', "8 
132FA632FBC2 
29'", "EB22SB5 
32229225", ··2 
02297 I 22F83l 
'36" 

JJ88:Rt:n "C415J03 
1406AJ43"', ''3 
0~3A5AJ43S21 
36", "A013A6A 
14303140", "3 
023AFFJ43031 
40" 

[ cont:inued • ••••• 
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11g0:REM "9213£80 
t365033E'", "'B 
0!5?76160801 
57'", "5914065 
1479213E", "E 
024790162062 
40"' 

1200:~En "8015725 
26280157", '"E 
Cl178513E991 
36", "Bl3133E0 
. 33603140", "9 
016203140601 
4;.t•· 

1210:REM "0000000 
'30000000", "0 
'300000000000 
00", "00001100 
'30000000'', "E 
C247D3140192 
3E" 

lS30 :POKE &7750,& 
AS; &77, &86, & 
18, &AS,&77,& 
87,&IA,&55,& 
2A,&55,&08,& 
SS,&0A,&AS,& 
77 

1940:POKE &7760,& 
89, &00, &87, & 
FF,&89,&06,& 
58,U,&5A,~,& 
85,&00,&AE,& 
77,&89,&91 

1950:POKE &7770,& 
AE, &/7, &86, & 
14,&AE,&/7,& 
87,&8E, &E6,& 
6F, &AS, &77, & 
88,&0F, &AE,& 
77 

1960:POKE &7780, & 
00, &87, &00, & 
99, &35, &SA, U 
, I.I, 255, 0 

JS70;POKC &/7~0,& 
48, &0J, &4A, & 
FF, &6i:i, &as, & 
8E,&E6, &SF,& 
4 A,&02,&8E,& 
E6, &6F, &60, & 
~9 

10:·· "CLEAR :DIM 
QS<0H:80, A$(0) 
1'80:WAIT 100 

20:PRINT " *** 
20 QUESTIONS * 
** 30:X=RNO <3> 

40:PAUSE "The obj 
PCt i s "j 

50:0N XGOTO 60,70 
, 80 

60:PRINT "ANIMl'lL" 
: GOTO 85 

70 : PR!NT "UEGETA8 
LE":GOTO 85 

80: PR IHT "MINERAL 

85: FOR K= I TO 20 
90: INPUT "Wht1t ; s 

'=='0\.11"' ques t ion 
? ", (l$ (0) 

This ia a PC 15"" version of •pa as the parcel•. Once the 
program has been initiated (by the RON comaand) the computer is 
ready to play. There ia no limit to the nwaber of players. 
Preas OSP' A and the music starts. Pass the PC from person to 
person. Whoever ia holdin9 it when the music atopa will be con
fronted with one of four teats of memory, reaction times or both. 
If they fail the test, they're outl The winner la the pl4yer who 
is still 'in' at the end. Beware; the teete qet faster a s the 
qame 9oea on • 

Instructions, hints and warnings 

The game waa developed on a machine with an Bk memory expan
sion. It cannot be run on an unexpanded PC lSGll, but it can be 
run with 41c extra memory aa deacribed below. Lines 19-196 and 
1911110'-2111 are involved in aettin9 up machine code routines to 
provide the melodi es. The rfillaininq lines are concerned vith the 
actual 9ame-playin9 and are written in baaic . 

Zt 1• -•eacl•J. Uat tae pEoqraa aboQld be CSAVBd •• SOOD •• 
it la written •Dd before it la nu. Check particularly the 
accuracy of lines 1931-1990' - any errors here are sure to lead to 
a crashl Once the initiation program is started (it takes about 
1-2 min to run) it alters the program. 

The author o f the program will acce pt no responsibility for 
PC 1599& that are dented or otherwise damaged by overexcited ec 
paaaecal 

To run the game with 4k memory expansion 

the game has to be set up in two sections, CSAVEd then 
CtOAOed. For the first section, copy lines 11-196 plus lines 
liGll to 291'1. CSAVE •PART i• at this stage. Nov copy lines 
219-999 and CSAV& •PART 2•. To opecate the game, CLOAO •PART i• 
and type RON. The program will set up the machine eode pa.rt. 
Now CLOAD the ac:ua l game-playing pact (PART 2) , which is started 
by OEP A a s foe ehe Bk version. 

1 ~80:POK( &771'l0,& 
'36,&SA,&68,& 
78, &6A, &'10, & 
FO, &62, &7.5, & 
eo, err., e2E, & 
88, &as, &~c, & 
/ 7 --··- - -

1990:POKE &7790,& 
93,&0E,&9A 

2000: As=·· I 86CSF]A 
1300"; 8$=" 10 
7.27022 I 000•: 
CS="08J422M 
0000" : O$=•ee 
i 12AH0000" 

"20 QUEST I ONS" . 

100:E$=RIGHT$ <OS( 
0), I) 

1 J0: !F E$=" E"OR £$ 
="L "OR E$=''S" 
GOSUB "C": GOTO 
125 

J20:8EEP l :PAUSE " 
!'-10" 

125:NEXT I( 

!26:PRINT "YOU HAU 
E Hl'lO 20 QUEST 
IONS" 

!27:"RINT " As you 
were 1...nabl e to 
... ":PRINT "9 

'-'ess the objec 
t":PRJNT "I RE 
FUSE TO TELL Y 
OU!" 

128: GOTO 10 
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2010:£•="08/83578 
<!800": Fh"7F 
'-149417F00": 
Cs="0F0E7860 
3C00 " : H.$.::" ,7F 
'F7F7F/F00": 
'1E TURN 

5HHUS 
4295 

bg Mike O'Regati 

l30: "C" JF LEFT$ (Q 
$(0),S>O"JS J 
T A "THEN 150 

135: IF K<3THEN 150 
J40:8£EP 5:PRJNT " 

RIGHT you took 
1' ;K ; " guesses'' 
: WAIT 5 

!41 :.PR !NT "J WQS t 
hi nk ing of " 

142:1'l$(0)=R!GHTS ( 
0$(0), LEN Qs<e 
)-5) 

143:FOR L=ITO LEN 
A$(0):PRJNT 
Ml0$ (A$<0), L, 
J); : NEXT L: 
PRJNT ; GOTO 10 

150: 8££p 2:PAUSE " 
YES" 

160: RETURN 

STATUS I 
642 

109 



TANDY "GAMES PACK" Software Review 

Whether playing BLACKJACK in the Yukon, or circling the moon in 
an eccentric orbit, this pack of 9 games is quite amusing, even if not 
quite as amusing as it sets out to be. Some games are too hard, others 
are too easy. Nevertheless it is St.ill good value, and good fun. 
Essentially A11erican, both in terminology and f.:.cetiousness, only 2 9amP.s 
(SKETCH and TICTACTOE) need the printer - though of course you will 
still need the CE 150 in order to load the cassette. 

TW ISTER was the least interesting, a game of rearranging digits 
logically. BLO.CKJACK worked wel 1, although I suspect the game is heavily 
CLOADED - sorry, loaded - in favour of the Bank. FOOTBALL of course 
is the American version: I did .not stay· with it long enough to find out 
what it was all about. It seemed quite clever: but the rules of American 
Football were not supplied. TASK FORCE is the equivalent of "BATTLESHIPS", 
played against the computer

0

.J Only 4 ships each: no ""vTs'uaTs~_~aiid "ra'ther slow. 

SOUNDOFF is more amusing than appears from its description. Each of 
the funct ion keys produces a different sound. First, symbols appear 
on the screen above a series of keys, withthe appropriate sound for the 
key: then the player has to match them. Not as easy as it seems, but 
not impossi ble. A good test of perception. 

HANGMAN is a quick game, for screen only. You may use the vocabulary of 
45 words, or test an opponent with your own words. Since insErtion of 
a letter already used does not produce a fault, I found it too easy. 
It is much less elaborate than my own HANGMAN game; less interesting, 
but snappier. 

SKETCH could produce smoother results than my own SUPERSKETCH (p. ~9 ) , 
and works on a different principle. You can move the pen from point A 
to point B, blank: when satisfied, another key draws a straight line between 
the chosen points. You can also draw an arc, or - with .diff iculty - a circle. 

HOON LANDING I found quite impossible. I never even acheived a 
Crash-Landing, let alone a decent one. Theoretically I am ~till in orbit, 
flying in ever-decreasing circles ••..... 

TICTACTOE is American for NOUGHTS-AND-CROSSES. This was disappointing. 
The program · has set responses: and an invariable first move. When the 
c.ompciter moved first, I drew every time: when I moved first , I inevitably 
won. Not a patch on the SIXPACK version of this game. I hope to borrow 
another PC 1500, and set the two programs playing against each other. 
We shall of course be the first (and only) publication to bring you 
our eyewitness reports of this incredibly exciting contest - perhaps the 
world's first NOUGHTS-AND-CROSSES OLYMPICS. 

PC 2 'GAMES PACK' is available from TANDY Computer centres at £6.95 
All games fit into ·unexpanded machine. 

STOP PRESS: There we~e angr~ scenes during the closing ,stages 
of the NOUGHTS & CROSSES POCKET COMPUTER OLYMPlCS as hundreds 
of ~ounted Pol ice tried to prevent a sol itar~ spectator from 
(al I ing a.s Jeep. Fina.I ists were TANDY. (lJSA>, SlXPACK <UK>, 
ond ~our EDlTOR <human> • FlNAL SCORES: 

SlXPACK drew 3-3 ago.inst EDITOR, . with 6 draws. 
TANDY lost 1-5 against ECJTOR, with 6 dr~ws. 
TANDY won 6-0 against SlXPACK, with 6 draws. 

Do riot sell this PDF !! ! 
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MINOBOGGLE CORNER 

Wrong again! Thi s program was mean t to produce (in a var iety of colors) 
the design· on the left. Owing to my usual care lessness in keying it in, 
the design on the right appeared instead. Find my simple mistake, and 
win the usual magnificent prize . Closing date January 15th. Don't hurry -
get it right this time! It is the first correct ent ry opened that wins, 
not the first entry received. 

D 
ODD 

DODOO 
ODD 

PROBLErD 

l :~EXT :LPRINT '' 
PROBLEM'' 

5:GRAPH : 
GLCURSOR (0, 10 
0):SORGN 

!0:X=0:Y=0;K=40: 
ON ERROR GOTO 
500 

20:FOR F=I TO 15 
30:LINE (~,Y> - CX+ 

25, Y+25), 0, RNO 
4-1, 8 

40:REAO A:REAO 8: 
X=X+A: Y=Y+B · 

50:NEXT F 
100:DATA K,0,0,K,K 

, 0, 0, K, 0, -K, K, 
0, 0, - K, K, 0 

11 0: DA TA -K,0,0, -K 
, -K, 0, -K, 0, K, 0 
, 0, - K 

500: GLCURSOR C0,-3 
00): ENO 

D 
ODD 

O D DO 
DO D 

i:>ROBLErD 

MARKETPLACE . •. • TANDY's "TRS 80 Ne ws" for September contains a very useful 
alphabetical list of machinecode mnemonics - together wi th a numerical listing 
both in Hex and in Decimal . The accompa.nyiftg arti cle on their use is less 
impressive •••••• •• sIMON COX is preparing a booklet on how to get 96K • • .• • • 
In Japan I hear that pens are available in a further 6 colours.[If any reader 
visits Japan, woul d he get me a couple of sets?J •••••• KUMA have a list of 
software for PC 1500. The cassettes seem expensive, and requests for further 
inforriation have met with no reply ••••.• TANDY ask~ to point out that the 
DMP 200 daisywheel printer mentioned in October is correctly known as 
the DWP 210 ••••• • • ATLANTIC NORTHEAST have an interesting range of program modules. 

l: l NPUT ·".h·a·• '"cui 

. \I ca.rds? "iS 
5:01M K<J5>, X<S0 

) 
Hl:FOR F=I TO S 
12:J=l:GOSUB 500 
IS:GRAPH : ROTATE 

I: CS! ZE 4 
20:COLOR RNO 4-1 
25:L JNE (0,0)-(21 

0, -350>., . a 
30:LJNE <70, 0>-C? 

0, -350> 
40:LJ NE Cl40,0>-< 

140, -350) 
S0:FQR V=ITO 4: 

LINE <0, -70•U> 
-C210,-70•U>: 
>IEXT V 

60:FQR A=0TO 4 
70: F'OR 8=2TO 0 

· sTEP -I 
B0:GLCURSOR C70tB 

•20, - 701'A) 
90:LPRINT KCJ> 

BINGO! 

95: J:J+I 
100:NEXT B 
I J0:NEXT A .. 
120:TEXT :LF J2: 

BEEP 7 
130: NEXT F 
13S: INPUT "ea.I I :ng 

SPt edCJ-10 ) " 
; T:T=<Jl-T>t l 0 

140: CS JZE 2:USING 
\I ....... ! 2$.='' *'' 

160:F'OR Y= ITO s0:x 
CY)=Y:NEXT Y 

170:C=S0 
180:R=RNO C 
ISS:BEEP l,RNO 255 

'50 
JS0:UAIT 110- C•T: 

PRll'T Z$;XCR>; 
Z$ 

200:LF - I 
210: LPRINT XCR>; 
220:LF I 
230:FOR F=R TO C- 1 
240:X<F>=X<F+J> 
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2S0:NEXT F 
260:X<C>=0 
·270: C=C- I . 
280: lF C=0END 
2:11!: GO TO I 60 
500:FOR G=I TO JS 
SJ0:KCG>=RNO 90 
520: NEXT G 
S30 :CC=0:8EEP 1,20 

'50 
S40 :F'OR H=ITO IS 
550: 1F K<H><K<H-1 > 

LET D=K<H):K(H 
>=KCH-l):KCH-1 
>=D:CC=I 

5e0:1F K<H> =K <H-1> 
LET KCH> =RNO S 
0:CC=I 

S70:NEXT H 
580:1F CC=IGOTO S3 

0 
5S0:RETURN 

STATUS 1 ~ns 

1 1 1 



GOLF the rules 

This fascinating game requires a keen eye, and steady nerve. RUil will 
des~gn the hole you must play, with all the usual hazards. For a new hole, 
key DEF N. For another player to play the same hole, key DEF A. The stroke 
is played by pressing the number key for the club (keep your finger on 
it for half a second until you hear the BEEP). Details and Rules:-

YOU MUST USE THE APPROPRIATE CLUB FOR THE TYPE OF GROUND WHERE YOUR BALL LIES. 

DRIVE OFF with 1 or 2 club. No. 1 is used also for PUTTING on the GREEN. 
The FAIRWAY is GREEN: use no.3 
WHITE is the ROUGH: use no.5 
VERY ROUGH is hatched GREEN, use no.7 
BLACK marks almost impenetrable WOODS or thickets: use no.8 
BLUE is for PONDS AND STREAMS: see "HAZARDS" below. 
RED is the color of BUNKERS and sandpits: no. 9 is required. 

NOTE WELL that the club you use alters the distance the ball travels, by 
5%, multiplied by the number of your club, of the distance you choose. 
Thus if you entered a force of "200" , with a no.3 club, you would lose 
3 x 5% of 200, and your ball would have a travel of 170 yards only. 300 is maximum. 

ANGLE of 0° is straight up tl"ecourse. Enter angles to the right as plus; 
angles to left as minus. If you go off the paper, you are still on the 
course: play from the imaginary point where you are~(use no.7) 

The vertical LENGTH of each hole is marked beside the hole. The direction 
of the WIND appears on the screen, and as a flag at the top riqht-hand 
corner of the GREEN. The force of the WIND is considerable. It varies 
from second to second, and is shown on the screen after you have entered 
FORCE and ANGLE. The upper and lower limits of its force vary also. 
As the wind-force goes up and down, pick your moment to key the club you are 
using (Don't forget the delay) . ~nd player cannot: profit: bg your mistakes: 
a new wind direction will be set for him ~ DEF A, after you finish playing the hole. 

HANDICAPS ranqe from 0 to 15. Your HANDICAP does not affect your score. 
It only affects the number of seconds ( from 15 to 45) which you have 
available in which to play, thus limiting your opportunity to pick a suitable 
wind-force. Since every hole is new, PAR for each hole cannot be given: 
but the averaqe is 4. Your editor has a handicap of 5, and has - very occasionally -
gone round in 72. Novices are advised to start with HANDICAP 15. 

HAZARDS and PENALTIES. - "FORCE" more than 300: excess is deducted from stroke. 
Using the wror.g club accidentally - PENALTY 2 strokes.(Opponents option: start again) 
using wrong club deliberately - barred for life! 
WATER: you must 'lift' the ball, (play it out with no.l) to the bank furthest 
from the hole. PENALTY: 2 strokes. 
BUNKERS: Built-in error of radius ·up to 10 from landing-point. (no.9) 
WOODS: l chance in 3 of accurate shot: otherwise random distance orrandom angle . 
Driving over woods: use no.2 instead of no.l. Otherwise 2 strokeS-penalty. 

EXCEEDING TIME LIMIT: penalty 2 strokes, but carry on. 
Decisions as to where a ball lies are entirely visual. In case of doubt or 
dispute the answer is simple: go by the wind, which is taken to blow it onwards 
or back the necessary fraction according to wind direction. Esti'mates of angle 
a~d distance must also be only visual. No rulers or protractors! 
[It .can very occasionally happen that a hole is too long for a 2nd player 
to return to the tee: in this case the hole must be abandoned. · 
About once in 20 holes] 

"HOLE IN ONE!" - send it in! The first received will win a small prize. 

[program overleaf ---
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I: "N "GRAPH : 
CLCURSOR <l!I, -T 
T-21!1>: SORGN : 
GLCURSOR <a, -5 
1!11!1): SORGN 

2:CLEAR :U=64: 
qANOOf1 

J:PP• ""G":COSUB 
151!12 

'5: GRAPH : RAN00f1 
10: T=l0•RN0 180 
12: GOSUB 301 1 
21!1:Ll "RNO 180:RI= 

Ll•3S 
25: IF <Ll(2lOR <R 

1)208>GOTO 20 
26: IF (Ll>T>OR RI 

( TGOTO 21!1 
Jl!l:L2=RNO J81!1:R2= 

L2•3S 
35: IF <L2<2>0R <R 

2>208>GOTO 31!1 
36: IF L2>RIOR R2< 

LJGOTO 31!1 
41!1:L3• RNO IBl!l:R3= 

L3• 35 
4S:IF <L3(2)0R <R 

3>21!18lGOTO 41!1 
46: IF L3>R20R R3< 

L2GO TO 41!1 
51!1:Gl =RNO 181!1:G2= 

&1•41!1 
55: IF GI )R30R G2< 

L3GOTO 51!1 
91!1 : TTzRNO 31!1 
99:FOR Z•l TO 3 

ll!ll!l :LINE <T,-TT>- < 
T• .3, -T T•3>, 0, 3 
'8 

101.NE"XT Z 
115: GOSUB 998: 

cosu0 101•J2 
l JU:t:OLOR 2 
119:FOR ZZ=LITO RI 

STEP 4 
120:LlllE <ZZ, 10>-< 

ZZ,Ol>,6,2 
121 :NEXT ZZ 
125:02• 01•02 
129:FQR ZZ=L2TO R2 

STEP 4 
130:LINE <ZZ,OJ>-< 

ZZ,02>,4,2 
IJJ:NEXT ZZ 
135:03•02•03 
139:FOR ZZ=LJTO R3 

STEP 4 
140:LINE <ZZ,02>-< 

zz. 03), 2. 2 
141:NEXT ZZ 
147:G3=03•21!1•RllD 2 

S:G4=40•G3 
148lLINE <GI, 63)-( 

62, G~), 3, 3, B 
149:FOR ZZ•G3TO G4 

STEP S 
150:LINE <Gl,ZZl-< 

G2, ZZ>, 2, 2 
15 1 :llEXT ZZ 
J60:Hl•Gl•RNO 30:H 

2=G3•RNO 30 
164:FOR ZZ=I TO 5 
165!LINE (Hl ,H2>-< 

HJ•/, H2+7) , 0, 3 
, e 

· 166:NEXT ZZ 
168:GOSUB 5000 
169:DX•G2•19: IF Ox 

>151!1LET DX=0 
170: DD•H2• TT: 

CLCURSOR <OX,H 
2> 

171:LPRINT 00 
190:GOSU8 800 
200: GLCURSOR <T,-T 

Tl 
205:8EEP 2:..iAI T 20 

l!l:PRINT "UINO= 
" ;L.I 

GOLF the program 

111!1: INPUT "ANGLE " 
:x 

212:1F X<0LET ~=36 
8-ABS X 

228: INPUT "FORCE " 
:Y 

225: IF Y)299LET Y= 
600-Y 

230:Sl=Y*SIN X 
240:52=Y*COS X 
242: IF C=0GOTO 245 
244:RLINE <0,0>-<0 

'320), g 
246:USING "OOH• .. 
248:COSU8 1009 
249:.JSING 
259:R"IH£ (0L0l- <S 

1, 52), 9, H:C;C• 
I 

25J:FOR XX= JTO 7 
253:RLIHE <B, 0) - <

I, -1 >, e, a, a 
254:NEXT XX 
256:RLINE (0, a>-<0 

J -320), s 
269:GOTO 219 
S09: "A":GLCURSOR ( 

T,-TTl:C=0 
591:PL=PL+J:U=64:u 

2•35 
502:GOSU8 1502 
505:.1=3: K=20 
510:B=8•J: IF B>3 

LET B=0 . 
SJ 5: GOSUB 301 I 
517:COSUB 809 
s2e:GOTO 210 
788:01=25•RH0 110: 

02~2S•RHO J 1 B: 
03=2S•RN0 l J 0: 
R£TURN 

792: n1 ~40+RNO J4A: 
02=40+RNO 140: 
03=30+RNO 120: 
R£TURH 

see:GLCURSOR <G2,G 
4) 

818aJl=25'SSJN iJ 
812:U2=2S'SCOS U 
8J5:RLI HE <0,0)-<U 

l,1.12 l,l,B 
821 :RLINE <0,0 >-<l!I 

'-30), 9 
840:GLCURSOR (T, - T 

Tl 
850:R£TURN 
998:J2=2l<RNO 2>-3 

:RETURN 
999:Jl=<RNO 3>-z: 

RETURN 
1001!1:BB=J0:GOSUB 

998:M=J2 
1010:A$="0" 
1015:TIM£ =0 
1020:A=RNO U: TM= 

T Jr1E : TM= Tf1'S 
IE4 

10251BB=SB•<<RttO 
3)- J) 'Sf1 

1030:UAI T A 
1040:AC=INKEV$ 
1045:AA>UAL AO 
1046: AA=AA/2 
1055: PRINT HP;U;" 

''; BB: U2•U 
2•1: IF U2)35 
LET V2=0:u•V 
/2 

1060: IF AA>08E£P 
I: COSUB 2908 
:PRINT Y: 
GOTO 1080 

1052: IF <ABS 8B>K 
)LET f1=-I 

1063:1F ABS BB<J 
LET M=I 

l 864: 1~ l +RHO 8: I(• 

14+RNO JJ 
1066: IF TM>HCBEEI' 

;:GOTO l815 

1070 COTO 1020 
1080 RETURN 
1592 HC•l4:HP=0: 

INPUT "HANOI 
CAP=";HP:HC= 
HC•3TI<P: IF H 
!'>ISLET HC=I 
59 

1503:RETURH 
2000: lF AAl0LE T Y 

,,y_ ( Y*AA/ 10> 
2005; 1F ~• = "9'' 

GOSUB 6020 
2010: SI •HSIN X 
2021!1: 52•Y1'COS X 
2049:Sl•Sl•<SIN iJ 

.. BB•V.-100> 
2050:52=S2•<COS iJ 

•B8'SY/l01!1> 
2070: IF A0:!'"9"LET 

51~1-10•RNO 
19:52=52- 10• 
RNO 19 

2080:RETURN 
3011:1.lU=RHO 360 
30 I 2 :.J=MM• I 88 
3813: IF Ml360LET 

iJ=M-360 
3014:BEEP 2:wAIT 

J00:PRINT "M 
IMO=''i\oli'' ~ 
'1ANOI CAP=";H 
P:wAI T 

3024: RETURN 
5000:CL=<RNO 10>

J: IF CL>7 
GOTO 5030 

5001: IF CL>3L£T C 
L=3 

5009:FOR BU•BTO 9 
STEP 3 

50J0: ~1NE (Gl - BU, 
G3-8UJ-tb:l+i::f 
u, G'l+SU), l, C 
L, 3 

5920:NEXT SU 
5039:GOTO 5100 
5100:Ul=0:u2•61•1 

5: U3s64• 20-
RND l 1: U4 =G4 
+50 

5105: IF U2>l00L£T 
Ul=RNO 80 

Sl20: CL=<RNO 6>-1 
: IF CL>3GOTO 
5150 

5140: GOSUB 5908 
5JS0:Ul=G2- l 5:U2= 

21S: U3:G4•21!1 
-RNO 11 • 

5155: IF UICl00LET 
U2•U2- RNO 80 

5 J60:CL=<RH0 6l-1 
: IF CL>3GOTO 

. 5200 
5170:COSU8 5901!1 
S208:Ul=0•~2cGl-2 

0 ... Rt40 I I: lJ3"" 
C3-RN0 9:U4= 
G1•RNO 9 

5205: IF U2l80LET 
Ul=RNO 61! 

52J0:CL= <RNO 6l-1 
. : IF CL>3GOTO 

5250 
5230:GOSUB 5900 
5250:Ul=G2•20:u2= 

215:UJ.oG3-
RNO 9:U4=64-
5•RNO 14 

5255: IF Ul<l40L£T 
U2=U2-RNO 65 

5260:CL=CRN0 6>-J 
: IF C">3GOTO 
5300 

5270:GOSUB 5900 
5301!1 : UJ • 0:U2• GJ• J 

5:U3=03"5:U4 
=63- 12 
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5310:CL•<RNO 6J-I 
: IF cu:;GOTO 
'5350 

5340:CQSU8 5500 
5350:l11 r.62- IS:U2= 

215:U4=G3- 12 
5361!:CL« (RNO 6l-1 

: IF CL>3GOTO 
54A0 

5370: GOSUB 5900 
5400 : VI " ( 03· ·02 >~6 

e>: v2.~rn3-02 
<60> 

s410:u1 ~11Nn <.STL 
ll: U.7.~1..1-RND 
l:'l:U3=<03-68 
l 'l:Ul•n2t 'J2.U 
4"0.1 

542A:CL•(RNO 5>-1 
: IF CL>J•:;OTO 
545A 

5430:COSU8 5990 
5459 : Ul ~R3.,RNO JS 

: u2~215-RNO 
< !215-R3>,2> 

5160:CL~< Rt<ll 6> - 1 
: IF CL>3EOTO 
'5500 

S471! :COSV8 5980 
5599;q(TURN 
5900: IF U2-UI <=V4 

·U3LU C£= <U 
2- UI )/2: ~010 
593A 

5910: CE•<U4··UJ)/2 
5930:FOR F=0TO <C 

E-2>ST£P 3 
5932: IF CL• IL£T C 

N•B:COTO 594 
0 

5935: CH• RNO B 
5~40 ~L IN£ (U J4F,U 

3•F >- <U2·F, U 
it -F >1 CH, CL, 8 

5950: " EXT F 
5960: q(TURN 
6020:7• RNO 3 
6038: IF Z=ILEl x~ 

RHO 360 
6040: lF Z.02LCT Y• 

RNO <2lY> 
61!150:RfrTURN 

<;TATUS I 

I """ 

: : : ~ ~ i ~ 1~ 
11 : ::: ;:: 

~ : :::::: 
! ....... 

: ::::::: ' ...... , 
• !' ' ''" 
.i \f\i\;: 
11 111111 I 
II 111111 
II 111111 

uull 111111 

Hllll II 
111111 If 
111111 If 
111111 II 

:193 
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"PROCESSION" by John M.Kerr 

1,: REM RTLCO. OEMONSTRATION 
2P: POKE &7752,&48,&76, &4A,&4C,&58,&77,&5A,&51,&68,&77,&6A,&4C,&45,&53 
3-: POKE &776-,&65,&53,&,65,&53,&67,&53,&62,&f0,&62,&25,&43,&f0,&6-,&25 
4~: POKE &776E,&53,&88,&,A,&6A,&4E , &8E,&77,&76,&65,&f1,&431&65,&53,&9A 
Sft: Ai-n1rsc1c1c7F4E,C~C"• a~~"183P7P787E3~cpcn: C~·"4C2t1F18191F2t4C" 
6-: UAIT ': fOR N~1 TO 13: GPRINT ~(RND 3),ft,ft;: NEXT N 
7ft: If INKEYj="" COTO 7P . . 
81: CALL &7752: BEEP 1,5,d+RND 5ft,2ft: GOTO 7ft 
9-: REM PRESS ANY KEY WHEN THE DISPLAY APPEARS 

PC-1500 LCD ROTATE RIGHT • 

.!!!.!!! 
77S2 
7754 
7756 
7758 
775A 
775C 
775E 
775f 
7760 
7761 
7762 
7763 
7764 
7765 
7766 
7767 
7769 
776A 
7768 
7760 
776E 
776F 
7771 
7773 
7776 
7777 
7778 
7779 
777A 
7778 

op code 

48 76 
4A 4C 
SS 77 
SA 51 
68 77 
6A 4C 
45 
53 
65 
53 
OS 
53 
67 
53 
62 
ro 62 
25 
43 
ro 60 
25 
53. 
ea OA 
6A 4E 
BE 77 76 
65 
f1 
43 
65 
53 
9A 

Length: 42 bytes. 

label 

RT LCD 

AGAIN 

EXTRA 

instruction 

LOI XH ,&76 
LOI XL,&4C 
LOI YH,&77 
LOI YL,&S1 
LOI UH,&77 
LOI UL,&4C 
LIN X 
SOE Y 
LIN U 
SOE Y 
LOA (X) 
SOE Y 
LOE U 
SOE Y 
DEC UL 
DEC UH 
LOA (U) 
SOE X 
INC UH 
LOA (U) 
SOE Y 
LOP AGAIN 
LOI UL,&4E 
SJP EXTRA 
LIN U 
A£X 
SOE X 
LIN U 
SOE Y 
RTN 

c0atment 

; Set up pointers 
to display area . • 

; . • 
; . • 
; Use addresses 

774E to 7751 . • 
as temporary 
stares, for the 

; · last two bytes 
in each half' 
of' the display 

. • 
; 

. • . • . , 
; 
; Block transfer 
; . , 
; 

; . , 

of' display bytes 
in sections 1-3 
and 2-4 
(76 byte pairs) 

; Point to saved 
; bytes & 1110ve 

th.. into place 
; Two of' these must 

have hex digits 
exchanged, to 
11ove into other 
hel f' of display 

. • . • . • 
; 

Timing: 4221 cycles, or approx. Ji- milliseconds a 1•3MHz. 
As it stands, this routine is not.relocatable, and must be executed 
from address &7752. The four bytes preceding this address are used 
as working space by the progr1111. 

-RTLCD occupies the RAM area nol'll'lally reserved for fixed me•ories Pj, 
a~ and R~. 

{This program is worth serious study by anyone trying to learn 
about machine-code. However the demonstration program at the top 
of the page works whether you understand it or not, and will amuse 
children who are very young. Press any key to execute the program] 
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~~ PRESENTS ••• ll ~Q~ A REVOWTIONARY NEW 
'-. "":' ~ PROGRAM FOR THE S HARP 

~~ PC-1600 POCKET COMPUTER... . 

~~ WHAT XS EASX-ONE! 

fASl
ONEI 

Sill prOQr• •• r olled i n to ONE! Al - ys in your aachine and a l-Y• 
avail ab l • t o •ol ve hundr•ds o f problem• without t h • e f fort of h aving 
to load f roe tap• ••eh ti-! EAS J-oNE ! i ncorpora t .. • c a lendar/al &r• 
clock, an •le ctroni c n otepa d, a unit conversion fac ility, a s it1pl• , 
but p .,......fu l te><t editor, • t a t i stics and for.casting f aciliti .. - and 
an •l• ctroni c • Pr•&dsheet c a lcula tor. 

E•ch of th• pr09ra • '..odul••• is .. iect•d by • •ing l• key-pr .. s f ro. a 
oraphi cs~isplay ...,u - and ••eh can be c l eared ...,.,, you h a ve fi n ished 
Ni th it. AND YOU CAN HAVE AU.. SIX t10DULES SET UP IN YOUR 11ACHI NE AT 
THE SAl'IE Tll1E! ! 

ALA R M 
Cooblod 1ltb •• tn rtlt'f11d clod l 
Ul lftdlf I llliMatlcllly .iaph)'H • 

'°""""'', t ilt Al.Mll can • • 1tt for ap 
to '9 diftrtlll tlats. At tilt u t tl1t1, 
tllt &lira 1i11 -d llld I ""119' 
lprt-aol •1 youl •Ill •• di11phytd. 

:-::1- N OTEP AD 
i - -:- Usrd as a i11U1l 1cr1ldi Jld • a 
- addrtn/lt l tphoot l ldtx, lllt IO!!l'AD CH 

•old '' to n 11 ... tf 23 dwacton -
....,t 4CO .ns. llm1tJ Is ...,tlfltl 
•iU • 'fi•d' fldllt1 to loutt ooltlos 
npUJy, 

~~ TEX T 
::.· .·. ·.·.· .-:.. a ~lllCly tat tdi tor wi~ l i u 

iHtrt/dtlott fltili ti~•, _ , 
t ll't f'11¥tt' to Hit JiOI, Mloctlft 
printhg of Il l or part of doc-I aod 
otllor tnrt...,11 f1cllitit1. T£Jl CIA 
•andl t IO lion of J6 ckracttrs 1'9 
t !U Ot CE-161 161: oodtltl - 111rly :IOO 

"°'''· c.. lint I• .m llll!l'AI to 
tr1115flr llUTEPAD llaH to ttrT loun, 
addrou u otc. I UHi for - · 
hforw htltn otc. , 0 111 tu CE-l:SO 
orlntor. 

. rhat 19uip11nt '"'' USl-Dn! 111f? 
I Sllarp Pt-1!500 or Tandy PC-2 Poch t 
coop.tor. 
I f ithr II: or 161: bi! .... h . 
I CE·llll l'r l1t1rlt u a.ottt hltrf1t1. 
I toopatOlt c111ttlt rttordtr. 

hslSnd for l'och t tO.puttrs! 
illi-&ii: h ao Joot·ditt ,..,. .. •tld froa 
1tlltr •icrn . It is llttlflu lh ffl ip d fr t1'o 
,ocut canputtr rm I ts ablllty ll nlli• 
Jr09t1t1 and deb. for llM .i, appllt1tlau, 
you'll 1Ut to nt tlt ut•tr propru1 11 tllt 
W l-n119t - fASl-alt, USMREID1 W l-flL! Ind 
£ASl-cASH. ~t for 111 ~. cart0"111y · 
appll utlans, fASl-llllf! h tho DIE!, 

CON VERT 

' .. ·.· . t.· ... 

A IMAIJ nit canmsl • hclll ty allays 
at ,_. fl....U••· lliln to tllClftrtl, 
lollan to Jtn - tnltr JOllr '"" tbtl tn 
hap to '9 of thttl .. d COIMll 1111 
&IH J• h U•trt for h st lJlt ' " · 

STAT S 
·1tapffly u lailllts total , anraqt l 
st111d1rd dtriatlan for H ell of too 
<alH llS tf h U tb1t JOI! lftttr. Ulio9 
li11tar 'f91'•Hian t tdlloiquH, STITS n• 
ah o lltftllt to flOlll 1 n l atlanAip 
Ht- tllt h o Ith of Ota MU 
lioHr, np°""'t h l or root 
rohtioo1hlpsl lllicb uo tbtn It UHd 

for fortcnti114. 
! ! . 

! 

CALC 
Ao ol tctr• ic "'tusbtot ulculator -
idrd frlt solrinp tllt •1111t-if' IJPt of 
• robin . Up to 110 tolls anihblt lo¥tr 
40. •il' lllt 161: lllld<lhl . c.. u c.,1 
u 1plu forlQJu ., to 16 cllancttu 

... ••••• tsl 1~1121l. c.. lwwflt toolun l09lc ••uatlan1. ll'ln 11chl01 
todt rouUnu for " "'· Data froo 
t l!Hr , ... or colo .. 1 can h ...m ""' 
to STATS for wl)'lis. 

lttllor fut ... ,. 11 Htb aodule includ11- '•r-· 
hclllty, bard-topy printout, ,..,u ....... t to 
~tti ••i19 .,. eM of H4vlr l • • tf'ic rewadi ae of 
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