HIS program produces a graph of a function {expressible in

the form y={(x) using standard BASIC notation) for & range
of x vajues. It is self-scaling once it has been given the range of x,
finding the lowest and highest y values. It also draws the lines
x=0, and y=0, when they fali within the x or y values.

METHOD

On the UK 101, reasonable resolution can be obtained using
the graphics characters. The screen is 46 by 16 chars, but the
graphics include 8 horizontal bars.

These bars can increase the resolution to 46 by 128 allowing
a reasenable curve to be drawn.

The first problem encountered was how to change the func-
tion of x every time the program is run. The simplest answer is
this: :

100 PRINT “ Please type :
110 PRINT * 5800 Y=HfX) "
120 PRINT = GOTG 12347
130 STOP

1234 program

This is not ideal. The best answer is to make the program
alter itself. Microsoft BASIC is memory efficient for the reason
that the commands are abbreviated by the use of tokens.

What does a Basic line look like in memory? Consider this
fine:

10 Y=X

If the relevant section of memory is examined, the lne is

stored as follows:

4 3 10 0 8% 171 38 0

The “14 37 in the first and second byte means the next
BASIC line is stored at memory location 14 + 34256 (=782
decimal). The *10 07 in the next two bytes indicates that this is
BASIC line number 10 + O%256 (=10 decimal). 89 is the
ASCII code for Y, and 88 for X. So somehow 171 means “=",
and 0 means the end of the line.

Sofar:

14 3 i 0 89 1”171 818 0 )

e e e i
782 line 10 Y = X EMD of fine

A Tull list of tokens is given in Table 2 only those underlined

are useful for the function of x.

o e o
RS RN

AR

SOFTWARE IDEAL FOR MATHEMATICS

DEMONSTRATION.

taft: Graph of y = 1/x°. Note that

kio cRaPpLOT

CIETECBY TOBY WALSH o s

TABLE 2: Tokens. Those undarlined ara usad

128 END 151 PRINT 174 _INT.
129 FOR 152 CONT 175 ABS
130 NEXT 153 LIST 176 USR
131 DATA 154 CLEAR 177 FRE
132 INPUT 155 NEW 178 POS
113 DIM i5%6 TAB( 179 _SQR
i34 READ 157 TO 180 RND
138 LET 158 FN 181 LOG
136 GOTO 159  SPCY 182 EXP
137 RUN 160 THEN 183 COS
138 1F {61 NOT 184 SN
139 RESTORE 162 STEP 185 TAN
140 GOSUR 63 + : 186  ATN
tdl  RETURN i6d - 187 PEEK
142 REM 165 & 188 LEN
143 STOP 166+ 189 STRS
144 ON 167 ‘E 190 VAL
145 NULL 1683 AND 191 ASC
46 WAIT 69 OR 192 CHRS
147 LOAD 170 = 193 LEFTS
148 SAVE 17t > 194 RIGHTS
149 DEF 172 < 195 MIDS
130 POKE 173 SGN 9710 211 BASIC
error codes

Thus if we input the function of x. we can find the suitable line
m memory and poke into i the function, The line which we look
for is line S000:

5000 H H o H B HHE Hee

The H symbols are locked for in memory. When they are
found the function y==f{x)} 15 poked in (the function must be in
standard BASIC notation). The most convenient way to end a
line is to make it a multi-line statement, 50 the colon and REM
are both POKED in at the end of the line. We now have the
function of our graph in the form:

5000 y=fix): REM H H H b Hete.
5010 RETURN

Values of the range of x are then inputed, and the highest and
lowest vaiues of v are found for scaling purposes. The graph can
then be plotted using the graphic characters.

Some suggested graphs

D Y=ABS{X}for x=—1 101

N Y= hABSX)for X=—11t0 }

33 Y=SINI{X A2+ SIN(2k X) for X=0 10 2% Pi
DY=1-+(X"forx= 1102

the function must be Keyed into the
computor as if a BASIC statament in

itself.
>

Right: A more complax, cyclic fune-
tion. The Graph Plotter is seif-

secaling.
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oK
LIST

T OREM kA RRERR k& AR RkA R KT RR SN
20 REY wExx GRAPE PLOT Ak

30

REM ®kdk e Rk

40 REM AHRX PEEY
50 REM k&%% by T.Walsh  ¥R*E
60 REM #&%k% for a 8K Ak Rk
TO REN kEA& Compukit UKIQI*A*&

a0

108
110
320
130
140
150
160
179
180
150
00
210
226
230
240
258
160
270
28G
2584
300
3149
320
333
340
350
3640
370
380
%0
4080
30
w20
430
440
450
460
470

REM hk**k**i***i******k*******

FORA=LTOL6: PRINTINEXT

PRINT" GRAPH PLOTV
PRINT" s
PRINT" by T Walish"
PRINT{PRINT

INPUT® Type graph in form Yef (R} A8
TFLEN(A5)>37THENLS0
PORA=28007T03100
EFPEEK(A)MSSAﬁb?EﬁK(A+E}=35THR3210
REXT

PRINT"  Program error’:STOP
Q=LEN{AS) 1LP=A

AL=RIGHTS{AS,Q-2)

W=

POKELP, 891 POKELF+1,171
FORA=LTOLER{AS)

W=+

D4=MIDS{AS,A, 1)
IFASC(DS)>A7A§BASC(D$)<58THENSOG
TFDS="Y"ORDS=" {"THERS00
1FD§=")"THENSO0

I¥DS=" TORDE=" I THERSGO
TFOS="+"THENE=163:6070510
1TDg="-"THERY =1 641 G0T0310
E?D$s"*”THEEZ=l65:60?0510
IFD$=”H"THEHZ’166:GOTOELD
IFDE="TMTHERZ=167:G0T0O310
DS=MIDS{AS, A, DY

1EN St SGRVTHENZ= 3731 G0TOST0
TFUSH INTTHERA=174160TO320
TFDS="ARCTHENZ=L1753:GOT0520
TERS="SORUTREN =172 :G0TO5R0
IFQ$="RHE“TEERZ-£86:GGTOEEG
1FDS="LOCT THENT= 18] 1 50TO520
IFDS="LX P THERZ=182:00T0520
1EnS="COSTTHENZ=183:160TO520
IFDS="SIRMTHENZ= 18410070520
TFDS="TANTTHERE=185:G0T0520
IFDS="ATHVTHERZ= 186 :GOTOSZ0
PRINTPError in funetion™:GOTOEBC
POKELPHML, ARC{BS) 1 20TOS 30
POKELP+WL, 230070530
PORELPHR+D £ 1 A=A+D
KEXT:POKELP+W42, 58

PORTLP+WHD, 162

Fe=ty="+A%

s PRINT:PRINT" Erter the range of x {low";

IKPUTY then Bigh)";LO,KI:PRINT:FRINT
1FLO>RITHENS60

) ¥=10:COSUBS000
} YH=Y i YL=Y

FORK=LOTOHISTEP (HI~L0) /46

0 GOSUBSO0G

IFYSYHTHERYH=Y
IFYCYLTHENYL=Y

FEXT

FORA=LT0O16: PRINTINEXT
FORA=1TOLS
POXES32614+64% (A=1),143
HEET
FOEA=S54222TO54285
FOKEA, 1352NEXT

Se (HI-LD) /46
1FE1>0ANDLOCOTHEN2000

L Ry RROANDYLDTHERIOON

&y It D Ox O

B G B b 2

FOREleCQ&:X-(Evi)*S+LO:GGS§ESOHD

F=f YY1} F(YR-YLY %1441

Y% Yall i GOSUBL D00 tHEXT

AS=F§

FORA=TTOLEN (4]
PG?2532?§+A—LE§{A$)f2.ASC€HIBS(5$,A,})}
EEAT

Am54771 tAS=STRE (LD} :COSTRED00
AE=STRS (YR} 1A=532551605URE000
AEeSTRE{YLI:A=54155 1 005URAD00

§50 AGSTRS(HI):A=54264~LEN(A§}:GOBUBSCN0
860 POKES3C,!:POKES7CER,0

870 IFPEEK(57088)=254THENSED

880 POKESIO,0:PORA= | TO39 1 POKELP+A-L, 35:NEXT
90 RUK

1000 E=54285:81=INT ({Y-IHTL{YI)IS7+.5)

1030 POKEZR~INT(Y)%64+X,128+5S1:RETURN

2000 An53262415%64+(ABS(LOYH46/ (RI-TLOMY
2010 POREA,48

2020 FORE=DTOLS

2030 POREA~{B+1) %64, 143

2060 NEXT:GOTO740

000 A=54228

010 AmA-INT(ABS (TL)*15/ (YH-YL)+.5)*64

3020 POKEA,48

3030 A=A+

040 FORB=OTOLS

3050 1PPEEK(A+R)=14ITHENPOREA+E, 208:G0TO3070
3060 TOKEA+E,128

3570 KEXT:G0TO750

5000 #F###F!é###ﬂ#ﬂéﬁ###@8##ﬂféﬁﬂ###E#P########6#?95?##########

5010 RETURN .
6000 FORE=TOLEN{AS) s%
£010 POKEA+R,ASC(MIDS{AS,3,13)
6020 NEXT :RETURN

LS

LINES

100to 160 Inputs function
170te 340 Einds iine 5000 in memory and pokes the
function of x in
500 650 Inputs the low and high values of x and from
these calculates the maximum and mini-
mum ¥ vaiues
570w 850 Plots graph
86010 £90  Waits for any key to be pressed and then
returns line SO00 to its original format
1000 1o 1050 Piots the hotizontal bar
2000 to 2040 Plots the line X=0 {if applicable}
000 o 3070 Plots the line Y=0[if applicable]
3000 to 3010 Function of graph in form Y=f{X}
6000 1o 6010 Pokes the contents of A¥ into a part of the
’ screen pointed to by the contents of A

IMPORTANT VARIABLES

Hl highest vaiue of X

LO Jowest vatue of X

Lp position of fing 5000 in memory
YH highest value of Y

YL lowest value of ¥

NOTES

14 line 5000 should be retyped if the prograsm is stopped haifway
through

~y the function of X must be in standard Basic notation, Any
error witl mean that you will have to relype fine 5000, and re-Tun
the program,

3) ail angles are in radians.

4) do not try to plot infinity [eg tanof & half of pi}




