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INGRATITUDf? 

Last month I appealed to readers for contributions: for problems 
from beginners, and for crumbs of w:sdom from more sophisticated 
programme rs. Unfortunately the response has consisted mainly of 
problems - unanswerable - from those who know more t han I do , and 
crumbs of wisdom from beginners. But 'Thank You! ' a ll the same 
to those who hav.e written in: and equally to those who intend to, 
but have not yet got round to it. The se lection of correspondance. 
overleaf does not quite exactly represent t he actual texts of 
letters received . 

-.': -.·: * 
Any machine can go wrong . Last month my pr;nter failed. It needed 
a minor repair. I made every effort to get this done. even journeying 
to SHARP's headquarters in Manchester: and individuals at SHARP, 
realising the urgency, made all the effor ts they were capable of. 
Nevertheless I was without the use of the machine for over a month . 
I t wou ld seem that PC 1500s are not done by the Computer Service 
Department , but by the Calculator Service Department; a PC 1500 
arriving at SHARP wi 11 take 6 \o1orki ng days before it even reaches 

th is department - who will t hen send it out to be repaired. 
I am therefore of the opinion t hat SHARP are just no t organ i sed 
to be ab le to give us the service to which we are entitled . 
It may be that my unfortunate experience is unique. So that I can 
form a more unbiased opinion, I wou'd be very gratefu l indeed if 
readers,1o1ho have had to have repairs done, would virite and give 
details of how they fared, whether wel I or badly. (You r letters 
on this subject will be treoted os ~trictly confidential). 

A number of readers have written in because they could not RUN 
programs f rom this magazine. In every case, it was because they 
had copied t hem incorrectly. I am a'ways happy to debug your programs 
for you: but you MUST enclose a li st ing of what you have been trying 
to RUN: I cannot do this by remote control. , 
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LETTERS TO THE ~D I TOR 

Dea r Si r, 
The prog ram you print ed in t~e last issue di d no t look 

as i f i t wou ld work , so I altered it. I t sti l 1 di d not work , 
so I a l te red i t some more. No1·i it i s no good at al l. Please put it 
r igh t . I have not enc losed a li st i ng. 

You r s 

Dear Si r, 
I enc lose my e n.t ry for your compet1 t 1on, which I conf ident ly 

expect to wi n . I did not 1 i ke t he Rules, so I have changed them . 
Please send my prize immediate ly . 

Yours 

7~-~ 
Dea r Si r, 

He rewith a lit t le program for tes t ing whe ther 2 and 2 
make 4 . 

Dear Si r, 

10: INPUT "DO YOU WISH TO SEE IF 2 AND 2 MAKE 4? 
ANSWER YES (Y) OR NO (N)"; A$ 

20 IF AS = "Y" GOTO SO 
30 IF A$ = " N" GOTO 110 
so x - 2 
60 y = 2 
70 Z =- X+Y 
80 IF Z = 2 PRINT " YES" 

110 END 

Please publ ish t he enclosed prog ram fo r demodu l at ing infur iants, 
together 1~ i th the accompanyi ng exp 1 ana t ion o f ho1·i i t works , consisting 
o f 33 pages o f has ti ly handwr i tten notes . 

45007: READ P,Q , R 
4S008: P: p!, INT (P/LN (S IN ( 0./ INT (p1,R) - ABS EXP (P* 

1/LOG (et - Q!0 P) )) ) ) ) ) 
45009 : DATA 1 ,1 , 1 

Yours 

Dea r Sir , ~ 
I f i nd your magazine abso lu t el y fasc inating , and only wish 

t hat I cou ld understand some of i t . Pl ease ,what is "BAS IC"? 
You rs 

Dea r Sir, 
I do not t hink much of the prog rams i n your magazine. They 

are not nearly as good as t he ones I have wr i t t en myself, but I am 
not go ing to send them to you because I hope to marke t them myse 1 f .· 
Anyway, they are bet t e r than your · ones . 

_..~.(_.:_:::!;<...i~~Yo~u-r';(s ~V... 
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HOW THE PC 1500 HEL PS 
PRODUCE STATUS 1500 

I have been vnwe l I , and ex iled from m'::I t'::lpewr i ter, which accounts for 
the possible latenes s of t he magazine, ar">d for- t h e deve l opment of th e 
TEXT-HANDLING pros ram w; th the a id of wh i eh this art i c I e is written. 
It is st i 11 ra. ther verminous, but a.s soon J can ge t r id of t he bugs 
] w i I I Pr i nt i t • 

There a.re a. number of wa.'::ls in which th e PC 1500 he l ps to oroduce thi s 
news letter. as indeed it shcvld do . l wi 1 1 leave o ut for the mome:"lt 

o 11 those program's and subroutines des i-sned to e x amine t h e MEMORY MAP 
and other work i ngs of the computer i tse l f . S i nce these t~nd to alter 
the mat ei- ial · the'::I ar e int ended to e xamine, us i ns them i s rather I ik e 
tr'::li ng to perform bra. i n - surse r'::I on ones own hea~, wit hout a. mirror! 

The MAlLlNG-LlST is ful l'::I compute,- i sed, or>d l prefe r i t to most 
commercia l Databa.se &'::i&tems. Freedom from Menu-dr iven t'::lrann '::I leaves 
o lot mor e space for data: ond if : need a. part i cu l ar a.po! i cat ion it 
o n l '::I takes a. few minvtes to pr-ogro.m i t in, and de l ete afterwards. 
We have of course o rathe r e l ementO.r'::I ACCOUNTS program, and a. STAT!STl CS 

PrOQram wh i ch i~d i cates that b~ :he midd l e or 1987 th e ent i re ooou l at ion 
of the uni;,e!"'se w i 11 !::>e reading t hi s news l et1.er-, - i ndeed some of them 

111 i l! be o'::l !iged to read 2 cop i es~ ii. cou l d o~ course b e Pos sible that 
the!"'e i s a.n error in the pro9r o.m, o~ i n m'::J data. <Wh; l e o n ·,he subject 
of errors, iet me take this OPPO!"'tv'1 i t '::J to o.polo9 ise f o,.. some unevenness 
in the mar 9 ins o{ this a.rt icle - a'lother bug no t ':let sorted ovt ) . 

Ther e i s o.n l NDEX progrcm, wh i ch h as worked ver'::I smooth ! ':! o n -other 
o.pp! icat i ons, a nd whi ch w i I I be u se d for an i ndex to each vo l ume. And 
of course 1. h ere i s t h e TiT L E p !"'og r am wh i c h i s updated eac h mont h to 
orodvce the h e ad ins on t h e :rant pas e . A ! I t h ese l h o p e to '::l!"' i ng ':IOU i n due 
course . >: ; rst. t h e T JTLE.\Jc.!"'v. th e le «e!"' i -nc; '::lv. ch anc; inc; the i ncreme,~ts 

to X & Y. 

3 : "U"CLEAR : 
GRAPH 

5: ROTATE J: COLOR 
0 : X=l00:Y=0 

6:GOSUB 40l3: 
GLCURSOR <0,0) 
: SORGN 

7:TEXT :CS JZE J : 
LF J4 :X=0:Y=0: 
GRAPH 

10: FOR K= JTO 5 
20: ROTATE J 
30:LJNE (X, Y> - <X+ 

180, Y-480), 0, 0 

'3 
35:X= X+5 : Y=Y-5 
40:NEXT K 
49:CSJ ZE '? . 
50:X= 105:Y=- J25 
60: FOR K= JTO 9 
65: GLCURSOR <X, Y) 
70: LPRJNT ''STA TUS 

80:X=X- J:Y=Y-! 
90:NEXT K 

J00:X=35:Y=- 165 
1J0:FQR K=J TO 9 
lJ S:GLCURSOR <X, Y> 

120 : LPRJN T ; , 1se0 ·~ 
!30 : X=X+J: Y=Y- l 
1'i0:NEXT K 
150:TEXT : LF JJ: 

GRAPH 
J60:ROTATE l 
J/0 :X=J 00 : Y=0 
300 : FOR F=l TO 4 
305:GLCURSOR (X, Y) 
306:CS JZE 3 
3J0:LPRJN T '' APR 

l L" 
3JJ:GL CURSOR <X-4 0 

) y) 

3J2 : L ?RJNT " 198 
3" 

320 : X=X+J : Y=Y-l 
330 :NEXT F 
33J :RE TURN 
400:FOR F=JTO 4 
40J :GLCURSOR <X, Y ) 
"06 :CS JZE 3 
4 1 0: L PR l NT "\JOL . I '' 
4JJ:GLCURSOR (X- 40 

, Y) 

4 12: L PR JN T " NO . 3 " 
620:X=X+l: Y= Y-J 
430:NEXT F 
<l36 : RE TURN 
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DISTRESS SIGNALS 

E.NACNILLAN i s deve loping a program f or f orecasting Football Pool s. 
Aft er s e t t ing up a s e t of arrays, A(l 2), 8 (12) .. .. .. Z(l2), 
he has difficul ty in addressi n g them indirectly. 

The problem is not quite clear, but 
by using 2- dimensional arrays, i.e. -
Try this: 

10: DIM A(26, 12): WA IT 0: CLS 
20: FOR J = 1 TO 26 
30: FORK= l TO 12 
40 : CURSOR 2 : PRINT J; K 
50 : CURSOR~: INPUT A(J,K) 
60: CLS 
70 : NEXT K 
80: NEXT J 

imag ine i t can be solved 
DIM A(26, 12) 

L.P. GOODHEW (see Distres s S.i gnals las t mo.nth ) says "Of course I knew 
all the time how to dr aw a ci rcle! I just wanted to see 
i f you knew! But how do you draw a spi ral?" 

See 'MINDBOGGLE CORNER' 

Dr.A.NI CHOLSON asks "What e xactly i s a CHECKSUN ERROR? (ERROR 44)" 

This is a safeguard which prevents a program from being CLOADed 
incorrec t ly. Every so o f ten, when. you CSAVE, probab ly every 256 
byt es, an ext ra byte is inserted wh ich conta i ns the sum of the va l ues 
of the previous 256 bytes . I f a byte is cor rup t ed on CLOADing, the 
sum CLOAOed 'wi ll not correspond t o the sum CSAVEd , and CLOADing 
wil l be halted.A precaution to prevent . two ,.,rongs maki ng a right, i s 
normal ly to multi ply · each succe<.sive by te val ue by a successive 
pr ime be fo re summing . To circumvent t his safeguard see'SALVAGE~ 
on page 2 ?" . In f orma tion supplie d by T IN LANDON, who asks ..... . 

"It seems when you NERGE 2 programs, you cannot edi t the first, nor 
RUN the second, exce pt by DEF (label) . Is there a. way round 
thi s?" 

You may somet imes be able to GOTO (label) in t he second program 
after you have sc ro l led down to t h is prog ram. To edit t he f irst 
program, execute POKE 30825, PEEK 30821, PEEK 30822 
However you will not now probab ly be able to edit t he second 
program . To make two sepa ra t e MERGEd prog rams into a single 
con t inuous program, see 'SUPERMERGE ' on page 25 . 

CHRISTOPHER LEDSAN asks "How can you do 3-dimensional drawings with 
PC 1500?" 

Presumab l y you wou ld make use of t he program in the Applications 
Manual for converting Polar coo rd ina t es to Rectangular ones , and 
vice versa. It al l depends what exac t ly you want to do. A, good 
book on Computer /l.ided Desi gn 1·Jould be helpful: but i t is 
heavy go ing, and programs occupy a lot of space in memory . 
I recommend 

"PRINCIPLES OF INTERACT IVE COMPUTER GRAPHICS" by 
\.l.M.Newman & R. F. Sp roull, (McGra\•-Hil l , £7.95) 

particu lar ly chapters 20 to 25. also 

"CREATIVE PERSPECT IVE" b'f Robert Gil 1 (Thames and Hudson, £2.50) 
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PEEK, POKE & MEMORY - III 

There is one more feature to be exarrined before we leave the program 
area for a while. Last month we saw h0\-1 the first two bytes of each 
1 ine con tain the Line Number. The address immediate ly fol lo1·iing 
these contai ns the number of bytes in the line ( inc luding itself, 
but not i nclud i ng t he two byt es ho ldi ng the Li ne Number , nor the 
13 at the end). I f you a l ter this, you 1•i l l normally tie your prog ram 
Tnto knots: l i ne numbers 1·ii l I appear as text, and vice versa. 

There is one exception to this. If in this address you POKE a fi gure 
which is the sum of : a) its contents b) the contents of the· 
corresponding add ress in the next I i ne c) and 3 , then you w i 11 
find t hat the second line has disappeared! Try this:-

10 REM A 
20 BEEP 5 
30 END 

Now POKE 14535 (or 8391, or 16583), 11 and you will find that 
Line 20 has 'd isappeared, and cannot be listed. But when you RUN 
the program it is executed just the same! However it is important 
to remember that it wi 11 only be executed in sequence fol lowing the 
previous line: you cannot GOTO or RETURN to , a 1 ine concealed 
in this way . Nor should it form the begi nni ng or end of a FOR-NEXT 
loop. 

You can in fact conceal a number of lines sequent ial ly in this way. 
Add the contents of the 3.rd b'y te of ~ach I i ne you wish to hi de; 
add t he sum to the third byte in the 1 ine · preceding the lines to 
be hidden; add 3 for each line to be hidden; POKE the sum (maximum 
255: but maximum 80 is safer) into the 3rd byte of the line preceding 
the lines to be hidden : and your program is no1, protected against 
pry ing eyes. To remove t h is protection, just restore the origi n&\ 
quanti ty in to the address into wh ich you have POKEd . You will 
fi nd t hat much of the sof tware you buy commerc ial ly makes use 
of t his method of protection: Next month we shal 1 print a p rogram 
for st ripping this protecti on. 

Outside the program area, between addresses 28672 and 32767, are 
many counters and pointers. Here is a useful one:-

As you have probably discovered,there is a I imi t to how far 
you can Linefeed in reverse. The maxima are: 
in TEXT mode, CS IZE 2, LF-24 

CSIZE 1, LF-50 
in GRAPH mode. . . . . · Y : 510 

Try th is , from the keyboard 
1) TEXT 
2) CSIZE 2 
3) LF 48 
4) LF -2li 
5) POKE 31204, 0, 1 
6) LF- 24 

and you wi 11 f ind you have wound back your whol e LF i.8 into t he 
machine. This can be use f ul in programs which are inhibited by t he 
1 imi t on winding back. The ~ddresses 3120li and 31205 hold up 
to 510 (in 256ary) - maxima 1 in 31204, and 255 in 31205: and you have 
deceived the machine into thinking that no reverse linefeed has been 
performed. Use this facility with care , so as not to get amass of 
paper tangled up inside. And note that al l the· addresses from 28672 
onwards are outs ide t he program area, and are ~changed · by 1·1hat 
m~mory add-on you may have inserted. 

(t o be continued) 
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SALVAGE 

This process is for the purpose of salvag ing a program which has pa r ti a l ly 
CLOADed, and t hen has sho"m ERROR 4!i shortly before t he end . I t is no use 
for a program which has not recognised a File-Name , since under this condit ion 
it has not begun to CLOAD. 

The process takes about 5 or 10 mi nu tes to execu te: bu t this is sti ll quicker 
than re-"iriting 5 or 10K. It is qu i t e safe, as 'long as instruct ions are 
fol lowed exactly . It must of course be executed fr om the keyboard: t o 
ente r i t in program fo rm wou ld be to dest roy the program you have pa rt ly 
CLOADed . 

KEY MODE 

1} POKE 30823, 25~. 254 RUN 

2) Scrol l through from sta rt of program PRO 
to inspect wha t is in memory. 

3) Find by PEEKing*the address of the 13 a t RUN 
the end of the last uncorrupted 1 ine-which 
you wish to preserve. Call this add•ess Z 

4) POK.E 30823, PEEK 30821, PEEK 30822 RUN 

5) POK.E (PEEK 30822 + 256 * PEE K 30821) ,0 RUN 

6) POK.E Z+ l, 255 RUN 

7) POK.E 30823 , INT ( ( 2+2)/256) RUN 

8) POK.E 30824, Z+2 - 256*PEEK 30823 RUN 

This prog r_am , as far as i t goes , is no" pe rfe.ctly restored, and may be 
edite~ or added to in t he norma l way . It can a l so be used instead of 
RE SCUE OPERATION. {p;ige 5), for '~hi ch purpose step 6) can be om i tted:". 

* Not as ha rd as i t s ounds. Once you h;ne hi t a 13 in an address less 
than the one you are searching for, call t his ~-. PEEK (A+3) . Thi s gives 
the n vmber o f bytes in t he l ine . PEEK (A+3+(PEEK (A+3)) ) . Th i s will be 
1 3 again - and so on . 

SUPERMERGE 

To MERGE 2 programs , so that t hey become a single continuous prog ram: -

Pa rt 1 a) CLOAD t he first program. 
b) add t o it a las t li ne---- 65279: REM 
c) find STATUS 2. Ca l l this S 

Part 2 a) MERG E the 2nd program 
b) POKE S-1 , 13 
c) POKE S-2, 33 
d) POKE 30825, PEEK 30821, PEEK 30822 
e ) PO KE. S-5, 4 

Pa rt 3 a) Unless every line number in the f i rs t program is smaller. 
than any 1 i ne number in the 2nd program, MERGE "RENUMBER" (page 17) 

b} RUN " RENUMBE R" 
c} delete 1 ine 65279, which now reads REM : (but 1~i 11 have a new 1 ine no.) 

You.now have one ordinary continuous program. 
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fl=>l..tllU/o\N I::, 

Of course you do not believe in ast rology. The fact that you happen to know 
the sign under which you 1-1e re born (your ' Sun Si gn') i s entire ly accidental. 
If you g lance at your horoscope in t he papers, this is purely fo r amusement. 
Yet although most people know their Birth-Sign, very few know their 
Ascendant, or 'Rising Sign' . This is the sign rising on the Eastern horizon 
at the t ime of bi rth. Astro logers believe that this is very near ly as 
important as the Birth-Sign·. , and some times more so. Indeed, you may well 
f ind on occasion that the forecast in the papers for your Ascendant is more 
relevant than the one for your Birth- Sign. 

This program will find your Ascendant in a few seconds . Dates should be 
entered in figures: times by 24-hour clock, ih ' the form hh.mm 
All times in GREENl-lICH MEAN TIME:. you must correct for summer Time, Zone 
Time, etc. Latitudes and Longtitudes are entered in degrees and minutes -
dd.mm .Lcr1gtitude. west is entered as plus, and Longtitude East a_s minus . 
(Onl y valid for Northern Hemisphere, not North of Arctic Circle) 

Note: Since the sign of the Ascendant changes every 2 hours, if your 
Ascendant is very near the beginning o r end of a Sign, and you are not quite 
sure of the t ime of birth, the Ascendant cou ld poss ibly be i n the ne ighbouri ng 
sign. There are 30 degrees in a sign, and 1 degree equal s 4 minutes of time. 

TEST: for a birt h in West London ( 51° 32' North, 00° 07' Wes t ) at 12 . 15 pm 
on April 15, 1923 , .The Ascendant is 15° LEO · 

{program on next page) 

MlNDBOGGLE CORNER 

Drawing a spiral is only tnn P.asy. But an ell iptic"l :;piral? 
A multi-coloured elliptical sp ira l? A small prize for the shor test 
program which draws th is. Each program must start ARUN, and be 
en tirely se l f - contained . There must be INPUTs to COri"'trol the 
size of the major axis - INPUT "rl",.and the minor axis - INPUT "r2". 
Also the density of convolutions must be control led by INPUT "d". 
The very shortest program which does not tran sg res s thise rules 
wi l l be the winner - closing date 17 th Apri 1. 

10:DlM AS(99) 
20: FOR F=97TO 37 

STEP -3 
30:READ A$(F) 
40:NEXT F 
50:ZZ$=AS(9J)+AS( 

97)+A$( 'i 3)+ AS( 
99)+AS<43)+AS< 
85)+A$(40)+AS( 
37 )+ AS<85) 

60:LPR 1NT ''l CLAl 
M A ";ZZS 

70:LLlST 
80: DATA "A", "B" , " 

c··, ·· o·· , "E 11
, " F 1

' 

' "G II , JI H 11 , ., l ,, ' ll 

J II' tl K 1• ' If L "' ,. MI• 
, "N'', nO'', ••pu, n 
Q" 

90: DATA "R", "S"," 
T", uT ", ''U '', "U., 
) U w If) Jl x H) 11 y 11) 1< 

Z" 

MARCH MINDBOGGLER 

On the left is t he sol ution . A number 
of reeders me.naged to reconstruct the 
program, and then spoilt their chances 
by ~dking changes other than to xx or ·zu;, 
although this was clearly forbidden . 
The greatest difficulty was with line 70, 
even thoug.h the specification "the 
solution must include a correct listing" 
gives a pretty good hint. Several readers 
missed the duplic~t&d "T" and c'laimed 
a "CASSE'l'UE". The GPO will not accept these 
beasts, since their byte is poisonous. 

The •1inner is: JOHN MAC K 

Let me know. what memory you have, and I'll 
put a program or two on the cassette . 
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ASCENDANTS 

\:TEXT :CLEAR 
CSJZE 2 

30: E=23.45 
40 : JNPUT "NAME " ; 

NJS: LPRJNT Nl$ 
50: INPUT "LAT1 TUD 

E=" ; L J, "L ONG T l 
TUOE " ;L :L8=DEG 
L: LC=L8/l 5 

100:GOSUB 2480 
110:L2=DEG Ll+!E- 8 

: S2=DEG Sl : R2= 
lS*S2+1 E-4 

130: A2=ATN <<COS R 
2)/(-(( SlN E)t 
<TAN L2) +( CQS 
E)*<S JN R2)) )) 

140: A2=A2+180 
150: IF SJ>!2AND Si 

<J8AND A2<0LET 
A2=A2+180 

i50: IF <A2>=0)t(SJ 
>=J8)LET A2=A2 
-J80 

170 : IF A2< 0AND Sl> 
ISLET A2=A2+1 8 
0 

180:K=1NT <A2/30)+ 
J:A3=A2- 30t<K
I >: GOSUB 700+~< 

280:LPR!NT "LAT."; 
L l :LPRINT "LON 
G"; L 

300: A3=DMS A3: LF 1 
: US J NG """" " 

309 : LPR1NT .. ~~CEND 
ANT=":LF ! 

310:LCURSOR 4: 
LPRINT A3;: 
CSIZE J:LF - 1: 
LPRINT "o"; : LF 
1: CS I ZE 2 : 
LPR l NT " · " ; A$ 

320:LF 3 :WAJ T 0 
330: FQR F= lTO 333 
340 : PRINT "ASC=";A 

3; : GPRJNT "070 
507";: PRINT '' 
" ;A$ 

350:NEXT F:ENO 
70J : AS="ARlES" : 

RET URN 
702:A$=" TAURUS ": 

RET URN 
703:AS="GEM1 NJ": 

RETURN 
704:AS="CANCER": 

RETURN 
70S:AS="LEO" : 

RETURN 
705: AS=" UJ RGO" : 

RETURN 
707:AS=" LJBRA": 

RETURN 

- the progra m 

708: AS= "SCORP l O;. :· 
RETURN 

709: A$="SAGITAR1US 
" : RETURN 

7 10:A$= "CAPR ICORN" 
: RETURN 

7Jl:AS= '' AOUARJUS'' : 
RETURN 

7 l 2: AS="PISCES" : 
RETURN 

2480:A=3+56.56/50 
: AA=A/50 

24 90 : BT=6:4215: BT 
=DEG BT-AA/2 

2500 : RS= l 950 
25 J B : PAUS~ ''B IRTH 

DATE" 
2520: INPUT ''YEAR 

";U,"MONTH" 
: U, "DAY " ; W 

2530 : LPRINT W;U;U 
2540 : JF U<RSLET R 

5=1917 
2550 : H=RS : G= l: l=l 
2550 : GOSU8 2540 
2570 : J= J: H=U: G=U : 

l=W 
2 600 : GOSUB 2640 
26!0:XX=J-J:USJNG 

ua.:.uu.a.1 uu u 
t1f'tti':'. rt:r 

2630 : GOTO 2?20 
2540 : JF G-3>=0LE T 

.Z=- <G-3>*30 . 
5- . S: GOSUB 2 
710: != l-Z: 
GOTO 2670 

2550 : H=H-J : Z=<- <G 
-3)-12)*30. 5 
-.S:GOSUB 27 
J0: ! =1-Z 

2670 : Z=H*365.25: 
GOSUB 27J 0 : l 
·"'l+Z : Z=H/ 100 

2680:GOSUB 27J0: l 
·"'1-Z : Z=H/400 

2590 : GOSUB 27!0: I 
=l+Z- 307 

27.00 : RETURN 
2710:X=lNT ABS Z: 

Z=SGN Z*X: 
RETURN 

2720: INPUT " GM T=" 
;GJ : G2=DEG G, 
J: LPRI NT "GM 
T= " ;GJ :LF 1 

2730 :ST=BT+XX*AA+ 
G2+G2/24*AA 

2740: CR=l.?/ 3500t 
<U-RS) : ST=S T 
-CR-LC 

2750 : SJ=DMS << ST/ 
24- l NT <ST/2 
4» *24): 
RE TURN 
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RESERVED WORDS [in numerical order of code] 

.... 
230 128 CS IZE 2'11 11 5 ACS 
230 129 GRAPH 241 117 ATN 
230 130 GLCURSOR 2'11 118 LN 
230 131 LCURSOR 24 l 1 l .9 LOG 
230 132 SORGN 241 120 EXP 
230 133 ROTATE 241 121 SGN 
230 134 TEX.T 241 122 LEFT$ 

241 123 MJO$ 
23J 159 RMT 241 12'1 RND 

241 125 SIN 
240 132 CURSOR 241 125 cos 
240 133 USING 241 127 TAN 
240 135 CLS 241 128 ARE AD 
240 137 CLOAD. 241 129 ARUN 
240 143 MERGE 241 130 BEEP 
240 144 LlST 24 1 l 3 j CONT 
240 145 INPUT 24 1 134 GRAD 
240 147 GCURSOR 24! 135 CLEAR · 
240 149 CS AVE 24 1 138 CALL 
240 151 PRJNT 2<U 139 DJM 
240 159 GPR INT 241 J40 DEGREE 
240 178 CHA JN 241 14 l DATA 
240 181 COL OR ?d' - • J 142 END 
240 182 LF 241 145 GOTO 
240 183 LJNE 241 148 GOSUB 
240 l 84 LL l ST· 241 150 l F 
240 l 85 ' LPR1 NT 241 152 LET 
2'10 186 RL!NE 2'1 l 153 RETURN 
240 187 TAB 241 l 54 NEX T ' 
240 188 TEST 241 155 NEW 

2'1 l 156 ON 
241 '80 AND 2'1 l 157 OPN 
24 1 ·81 OR 24 l 158 OFF 
241 ·SS MEM 241 160 POKE ii 
241 ·91 TJME 2<11 161 POKE 
241 92 lNKEY$ 241 162 PAUSE 
24 1 93 P l 241 163 p 
241 95 ASC 24 1 164 RUN 
24 1 97 STR$ 241 J 55 FOR 
2'1 l . 98 VAL 241 156 READ 
2<1 1 .99 CHR$ 241 167 RESTORE 
24 1 100 LEN 241 158 RANDOM 
241 101 DEG 24 1 1,70 RADlAN 
241 102 OMS 2d 1 .. 171 REM 
2'11 103 STATUS 241 . 172 STOP 
2'11 104 PO.JNT 241 173 STEP 
24 1 107 SQR 24 l . 174 THEN 
241 109 NO T 24] 1.75 TRON 
241 J 10 PEEK# 2'1 l 175 TROFF 
2'11 111 PEEK 24) 17.7 TO 
241 J J 2 ABS 24 J 179 WAJT 
241 113 l NT 241 180 ERROR 
2<11 J J 4 RlGHT$ 241 J 81 LOCK 
241 115 ASN 2'1 J ) 82 UNLOCK 

MAY will contain a r e view of' EASIFILE' - a n ew Database program .by 
Ian Traynor - also ..... . 

YET MORE PEEK & POKE - OUTLINE MENORY NAP -

GOLF - NAILING LIST - SAFECRACKER - and 
t he usual regular f eatures 
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