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Several student-authored computer programs are

presented which do advanced plot routines. They are remarkable in
that they are able to plot a function expressed in polar coordinates
on a teletype. Some plot routtines developed by the Project Solo staff
are also presented. They are designed to be used with a Hewlett
Packard 7200 A plotter connected to a teletype. (JY)
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Advanced Plotting Routines

7

We just received (courtesy of Miss Kavanagh) some examples
of student-authored plot routines that are nothing short of in-
genious. They were written by John Ernsberger of Fox-Chapel
High School, and have solved the almost unsolvable problem of
plotting a function expressed in polar coordinates on a teletype.
When you realize that the teletype cannot backspace, and that
the paper only moves forward, you get some idea of the hurdles
that John had to conquer. We're still not quite sure how he did
it! John also wrote /SINESJE/ and /POLTU/.

ED056532

The Hewlett—-Packard Plotter

'or those of us with not quite the talent that John has
demonstrated (including Project Solo Staff), there is hope.
By using a more flexible plotting device which can move back
and forth in both the X and Y directions, and which can
plot hundreds of points {or lines) in a small space, a whole
new range of possibilities is opened up. (We don't even dare
contemplate what Mr. Ernsberger would do with this tool at his
disposal.)

Two examples are attached to illustrate the performance of
the HP 7200 A Plotter which can be connected to any teletype.
The first example illustrates use of the plotter to draw a
cardioid in "point" mode, which means that the pen only makes a
"dot" at each (X, Y) position. The angle T (measured in radians)
goes from 0 to 6.28 (2m) in steps of 0.05 radians. Thus 6.28/.05
or ahout 125 points of the cardioid are plotted.

In the second example, the plotter is in line mode, which
means that the pen draws lines from one (X, Y) coordinate position
to the next. In the example shown (a five leaved rose), we delib-
erately used a large increment in T so that long line segments
are drawn from one point to the next, producing an interesting

(r) artistic result.
o-—
O
O
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Since the HP 7200 A is an X-Y plotter, the transformations
X=R¥COS (T) and Y=R*SIN(T) had to be used in both those examples,
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10 DIM YC480):X2460),2(45,25),BC480),EC480)
20 FOR I=1 T¢ 389

30 LET A=I%0%/280¢%3.1415926535

40 LET R=C0S(2%4) .
50 LET Y(I>=(SINCA))I*R A listing of /POLAR/
60 LET X(I)=(COS(CA)I*R

70 IF I=1 THEN 99

80 IF ABSCY(I)=Y(13)<G+G00010000 AND ABS(X(I)=X(13)<0.900010700 THEN 1
00

90 NEXT I

100 LET I=I-l

110 LET B(C)=ABS(X(C)> FOR C=1 TO I
120 G0SUB 670

130 LET U=B(I)

140 LET B(C)=Y(C) FOR C=1 TO I

{150 GOSUB 670 :

160 LET V=B(1)

170 LET #=B(I)

180 LET P=U/20.

190 FOR G=/ TO W STEP P

200 LET D=INT((G=V)/P+145)

210 LET L=1

220 LET Z(D»1)=0

230 FOR Ke=1 TO I

240 IF ABS(G-Y(K))>U/39.9 THEN 270
250 LET L=L+1

260 LET Z(D,L)=X(K)

270 NEXT K

280 IF L=1 THEN 380

290 LET B(C)=Z(D»C) FOR C=1 TO L
300 GOSUB 670

310 LET Z(D»C)>=B(C) FOR C=1 TO L
320 FOR Q=1 TO L

330 IF Z(D»Q+1)-2(D»Q)>U/68. THEN 370
340 FOR Al1=Q+2 TO 25

350 LET Z(D»Al=1)=2Z(DsAl)

360 NEXT Al

370 NEXT A

380 NEXT G

390 FOR F=d 10 U STEP =P

400 LET J=INTC((F=U)/P+1.5)

410 IF ABS(F)<U/39.9 THEV 570

420 IF ABS(F=U)<iJ/39.9 THEN 600

430 IF ABS(F+U)<U/39.9 THEN 620
440 LET H=1

450 IF Z(J>H)=0 THEN 480

460 PR. TAB(35+ZCJsH)/Jx34) 3" %"
470 GO TO 510 |

480 IF N>1 THEN 530

490 LET N=2

500 PRe TAB(35)8"Y"3

510 LET H=H+1

520 GO TO 450

530 LET N=1

5S40 PRINT

550 NEXT F

550 G0 TO 640

Q S70 PRe " X"3:TAB(3)2=-1%UtTAB(19)2"X X X X X X X X 0 X X X X X X ¥ X"
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70 LET R=3IN(3%A/2)
>SAVE

ON: /POLAR/

OLD FILE?

>=NBS

VERe DEC 18 12:17
>aUN /POLAR/

%k *
%
%*
X =1
*
%
¥ *
*

C'EST FINIt!II!L

S80
590
600
610
620
630
640
650
660
670

£ /N
Y1)

690
700
710
720
73C
740
750

PRe TAB(54):UsTAB(H69):"X"
GO TO 550

PR. TAB(35)3U

GO TO 550

PRe TAB(35)$~-1%U

GO TO 550

PRe. _

PR« "C'EST FINIIIII!"™
END

FOR S=1 TO C~-1

FOR M=S+1 TG C

IF B(S)<B(M) THEN 730
LET T=B(S)

LET B(S)>=B(M)

LET B(M)=T

NEXT M

NEXT S

RETJRN

A B T A S
* *

*
*<'<.‘O'<"<:§"<'<'<"<*'\"<

**k

e 1o T T e T Tl e e T

%*

< € KN
*
*
*
*

3



S A T T AT T AL T e T 2

>40 LET R=8.~120%(1=-C0S(A+1.2))

>SAJVE

ONs/POLAR/

OLD FILE?

>=NBS

VERe. DEC 18 10817
>RUN /POLAR/

i
!

!

X =11.56833856

C'EST FINIIII

Y
Y
k Yk
XXXXXXXXO0
%* * Y
Y
& ¥ Y
* * Y
Y
* Y
* Y
Y
* Y
* Y
* Y
%*
Y
Y
Y
Y
Y
* Y
Y
-1
Y
* Y
* Y
Y
* *
Y

40 LET R212e¢=10e%(t=C0S(A+12))

»SAVE

ONs/PQLAR/

OLD FILE?

>=NBS

VERe. DEC 18 10117
>RUN /POLAR/

X =8.485581595

C*EST FINIIILS

*
XX XXXXXX

*
»
KGO

*
*
*
*

* * 5
Y
* Y
Y
* Y
Y
* Y
* Y
Y
* Y
* Y

*
Y
* Y
-8
L Y
Y
* Y
* Y
* Y

*
Y

*
*

o
>
>
* X
* X
E
>
b

*x &k %k k%Y

156833856

*Y

€x * * x
*

X XXXXXXX
*

*
*
*
*
*
* % %Y
* *
« 485581595
*Y

*
*

1156833855
*
*

8485581595
*

X

X



S DIM "{(6),Y(6) -

10" FOR X==4 TO 4.01 STEP 0.l

20 IF &4BS(X)>0.01 THEN 50 ‘ .

30 PRINT " =2 Y Y Y Y VYY «1YYYVYYVYYNY VY T VYV 7y
Y T Y Y +2%

40 309 TO 210

45 60573 500 GO TO 150

50 LET Y(1)=2%SINCX) Program listing
60 LET YC2)=2e%C(SINCX))13
70 LET Y(3)=2.%CSINCX))>t24 of /SINESJE/

80 LET YC4)=SINCX)+SINC2%X)
90 LET Y(S5)=SINCX)
100 LET Y(6)=0
119 LET ACI)=Y(I) FO’ I=1 TO 6
120 FOR Q=i TO 5
130 FOR J=2+1 TO 5
140 IF ACAI>ACJI) THEN 45
1530 NEXT J
150 NEXT 0
170 FOR K=1 T0 4
175 FOR I=1 T0O &
147 IF ACKI=Y¥CI) THREY 1943
182 NEXT I
185 ON I GOSUB A07,51N,630,465,5705535
3910 NEXT K
305 PRINT
310 NEXT X
320 PRINT " (*)=2%(SINCLI)t 3"
330 PRINT "C#3=SIMCX)+SINC2%>)*"
340 PRINT "€8)=SIV¢X)"
342 PRINT "C€&)=2:u:C¢SINCX))t 24
344 PRINT "($I)=2x3TNCX)I"
350 PRINT
360 PRINT "FINISHIDII
379 ®ND
500 LET T=A(R)
510 LET ACQ)I=ACJI)
520 LET ACJ>=T
530 RET IRV
535 FOR R==4 TO =}
540 IF ABS(X=R)<DeN1 THTN 33
542 NEXT R
S48 FOR S=1 TO 4
550 IT ABS(X=S$)<0eNi THEM 3579
535 NIKT S
560 30 TN 590
570 PIINT TAB(35)s! 1we
580 30 TO 700
583 PRINT TABC3S) ¢
587 GO TO 700
590 PRINT TAB(35):''4''s
599 30 TO 700
610 PRINT TABCYCId*17+35) 2" %"
520 G0 TO 709
530 PAINT TARBCYCI)x1T7+33)e:'2ms
640 30 TD 799
650 PRANT TABCYCI)H1T7T+35) 2" #"s
660 GO TO 779
670 PRINT TABCY(ID#17+335)s"30:
580 59 TN 790 |
o 690 PIAINT TABCYC(IX*]T7+35)2a"s ~
FRICTD0 RITUYRN J




B\

3
¥

Y
gy
I
e
b
¥
&

A run of /SINESJE/
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(k)=2%(SINCX))*3
(#)=SIN(XI+SIN(2%X)
(@)=SIN(XD
(%)=2%x(SIN(X))124
($5I=2%SINCX)

FINISHED!!1



>RUN /POLTU/

Y * x &
Y * % x %
Y * *
This program is an initial Y '
attempt at a "graphic" Y = *
tutorial by high school Y * *
senior, Jchn Ernsberger. Y
Y* *
Y *
: Y
X =) XX KXKXXXXXO0OXXXXXXXX i X
Y
Y *
Y*x *
y |
Y * *
Y * *
Y
Y * *
Y x X x %
Y %x Xk x
TYPE THE EQUATION THAT Y0U THINK HAS JUST BEEN GRAPHED.
7R2COSCA)
G00D o
C'EST FINIEINY
| 0.769751131
* Y *
CIRCLE DRAWN ON THE SRR
‘ N
H-P PLOTTER USING .!5%::222@%\‘
LINE MEDE AND A LARGE (/777 e e L T
INCREMENT FOR T I S SNtw
AT NS
. 122 .4 S\
. LAY
P A e ) N
& NS
ssv \Neey
Weri WA
7% “’6"' / \\%\."
oo NS
X { \:

e T S A
- < L
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CARDIOID DRAWN ON THE HP
PLOTTER USING POINT MODE.

)
. ‘0..
’ ..
B o
. l :

10 PRINT "PLTP"

15T =0

30 R = A%¢l. - C2S(T))

40 X = R¥CAS(T)

50 Y = R+¥SINCT) |

60 PR. INTC (2./3.)% X*¥500 + 5000)3 INTC Y*500 + 50001

70 T =T + .05

RO IF T > 6.28 GAT@ 99

90 GATA 30

99 PRINT "PLTL®

100 PR. 00005 50002*t"

105 PR. 500035000

110 PR. 99993 S000

115 PR. 50003 9999:"t"

120 PR. 50003 5000

125 PR. 50005 0000 8

130 END
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125
130

FIVE-LEA¥ ROSE DRAWN ON THE
HP PLOTTER USING LINE MODE.

PRINT "PLTL"

Hnuwnn

WX XU D

b ¢
.

0

4o

SIN(S«*T/3.)
R¥CBSCT)

R¥SINCT)

INTC (Pe/3)«X%2500+
T + 5

IF T > 75 G2@T® 99

GATO

30

PRINT "PLTL"

PR.
PRe.
PR.
PR.
PR.
PR.
END

00003 5000:'¢"
500035500
929993 5000
50003 9$999s'"s"
50003 5000
S0003 0000

SG00)3

INTC Y+*2500+ 5000)
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