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NB. geometrical graphics in OOP

NB. revised Parsing PARA by parse_PA 2007/10/17
NB. revised Clear, newed display_point 2007/11/19
NB. parabola 2007/12/2

corequire ~user¥Classes¥pgeomgraph. ijs’

run =: 3 © 0
ins =: '’ conew  pgeomgraph’
run__ins ’

reset =: 3 1 0
coerase conl 1

)

NB. Parabola

parabola =: 3 : 0

A_A =: AA_ ins

C_C=: C_C__ins

DD =: DD _ins

"m n ran int eps’ =: parse COMMAND _ins
PP= 00

PP =: (int, ran) range P_P

AP =: parab L:0 PP

(> eps > L:0 ,AP) # ,PP

)

parab =: 3 : 0

PP = .

"P.x Py = PP

C_x Cy =:CC

'D_x Dy =: DD

M= Oy - Cy)%D_x - C_x)

N= Cy-Cxx(Dy -Cy%Dx - Cx)

d_CD =: | ((-MxP_x)+ P_y +(-N))%(%: 1 + (-M) "2) NB.

d_A =: dis A_A - y.
| d_CD - d_A
)

distance of P and CD

NB. Ellipse and Hyperbola

ellipse =1 3 : 0
AA=: A A ins NB. global point data
BB =: BB__ins NB. ,,



"m n ran int eps’ =: parse COMMAND ins
PP=:0 0

PP =: (int, ran) range P_P

AP =: elip L:0 PP

(> eps > L:0 ,AP) # ,PP

)

elip =: 3 : 0

' 'm - (dis ALA - y.) + (dis B.B - y.)
)

hyperbola =: 3 : 0

AA=: A A ins NB. global point data
B_.B=: BB ins NB. ,,

'm n ran int eps’ =: parse COMMAND__ins
PP=:0 0

PP =: (int, ran) range P_P

AP =: hyp L:0 PP

(> eps > L:0 ,AP) # ,PP

)

hyp =: 3 : 0

''m - ((dis ALA - y.) - (dis B.B - v.))
)

dis =: %:@(+/@:%:)

NB. (4, 2) range (2, 3) => 5 x b values centered at (2, 3)
NB. 4 intervals of total width 2
NB. revised 2007/9/27

range =: 3 : 0

ra =: (((-@-:) +i.@0:)) % 1) ({.x.)
px =0 ({iy.) + ({tx.)*ra

py =t ({ty.) + ({:x.)*ra

[0 (<7(0) px) (L:0)/7(0 1) (K"(0) py)



NB. Parse Command String

NB. parse COMMAND__ ins

parse

PAO =.

m =.

n =.
if. ”’

do.
ran
if.
int

=3 :0

y.
7. C (3 7)) extract PAO
7. C:37)) extract PAO
=" e. PAO

= 7. C=3",") extract PAO
ran = 0 do. ran =. 8 end.

= 7. C,” /) extract PAO
int = 0 do. int =. 64 end.
= 7. C/ ) extract PAO

=0 do. eps =. 0.1 end.

= 8

= 128

= 0.1

ran, int, eps

=> m, n, ran, int,

eps

NB. range

NB. point of intervals

NB. epsilon

NB. (from;till) extract string => extracted string

(C x0’
y0 =.
vyl
y2
)

e.g. PARA = “ABC,P=R(circum)’
(”;’, ) extract PARA => ABC
(C,’3’=") extract PARA => P
(C="3"(C) extract PARA => R
Ccc ,’)’) extract PARA => circum

ct =3 :0

;x17)=1 x
y.

(y0 i. x1){.y0
Oyl i. x0)}.yl



NB. geometrical graphics in OOP

NB.

class program

coclass’ pgeomgraph’

create=:3 : 0

proc

)

= y.

destroy=:codestroy

wr=:

1!:2&2

require ' trig numeric’
. b )
require gl2

GEOM=: 0 : O
pc geom closeok;pn “Digital Geometry”;
menupop “File”;

menu new ~&New” 77 77 77,

menu open “&Open” 7”7 77 77,

menusep ;

menu exit “&Exit” 77 7" 77,

menupopz;

xywh 206 171 34 12;cc cancel button;cn “Exit”;

xywh 15 44 160 138;cc geomgr isigraph;

xywh 205 7 34 12;cc Clear button;

xywh 207 79 34 12;cc Circle button;

xywh 206 25 34 12;cc Connect button;

xywh 14 8 50 10;cc labelO static;cn “Parameters:”;

xywh 64 8 80 11;cc Param edit ws_border es_autohscroll;
xywh 206 44 34 12;cc Perpend button;

xywh 64 32 114 11;cc Result edit ws_border es_autohscroll;
xywh 15 32 50 10;cc labell static;en “Results:”;

xywh 206 114 34 12;cc Proc button;

xywh 207 62 34 12;cc Midpoint button;

xywh 206 130 34 11;cc Procl button;

xywh
xywh

64 20 113 11;cc Calc edit ws_border es_autohscroll;
15 20 43 10;cc calu static;en “Command/J:”;

pas 6 6;pcenter;
rem form end;

)

run =:

geom_run

geom_run=: 3 : 0
wd GEOM



NB. initialize form here
grid ”’

wd ~setfocus Param’
glshow ’’

wd ~ pshow;’

)

NB. Input Parameters
geom_Param_button=: 3 : 0
PARA =. Param

PARA =: PARA —. °

NB. To run base program, enter e.g. pr=circum

NB. if. 1 e. 'pr=" E. PARA do. pr =: (>:PARA i. ’=")}.PARA end.

)

NB. (from;till) extract string => extracted string

NB. PARA = " ABC, P=R(circum)’

NB. (C,’;’=") extract PARA => P

NB. (37,7 ) extract PARA => ABC

NB. C (C37) ) extract PARA => circum
extract =: 3 : 0

Cx0 ;’x1’)=: x.

yO =. .

yl = (y0 i. x1){. y0

y2 Oyl i. x0)}.v1
)

NB. if small character, then large character
small_char =: 3 : 0
if. (96&< *. 123&>)@(a.&i.) .
do.
((L32&+) & (a.&i.)) v.
else. vy.
end.

)

smallchk =: ((96&< *. 123&>)@(a.&i.))” (0)

small2large =: (] ((_L32&+) & (a.&i.))@. ((96&< *.

123&>) @ (a. &i.)))” (0)

NB. Proc_Button = execute myproc_base_ , point result ========

NB. Format: eg. ABC,P=Q(circum) in PARA edit box

NB. any name enable for point name 2007/10/2

NB. Formerly Larson = Maximiz Product of Distances of Perpendicular Foot

geom_Proc_button=: 3 : 0

_10_



NB. parsing by extract routine
Pl =. (C, ;=) extract PARA NB. initial point
NB. in case small character as 'p’, then erase initial point ' P’
NB. eg. ABC, p=Q(circum) 2007/10/22
if. (96&< *. 123&>)@(a.&i.) P1 NB. small check
do.
ix =. PARA i. P1
P11 = ((_32&+) & (a.&i.)) P1 NB. small to large
PARA =: P11 ix } PARA
NB. erase point & name as follows
PPO =. P11,” ’, P11
"PX0 PYO =. val2pixel ”. PPO
glrgb 255 255 255
glpen 1 0
glncircle PX0, PYO, 20
glbrush ’’
glflood PX0, PYO, 255, 255, 255
gltextxy (PX0+20), (PY0+40)

gltext ’ ’
gltextxy (PX0+20), (PY0+20)
gltext ’ ’
end.
PO =. (’;’,’) extract PARA NB. triangle
P2 =. (=3 () extract PARA NB. result point
P3 =. C () ) extract PARA NB. procedure in base locale
NB. execute proc from locale base_ , Ret = return values

NB. enter base program name in edit box Param
NB. P1 = small_char”(0) P1

pr =. P3
Ret =: ”. pr,” _base’, = 777"’
RT =. 2{. Ret

RMax =. 2}. Ret

glrgb 255 0 0

glpen 1 0

red_dot (val2pixel RT), 10
glrgh 0 0 0

glpen 1 0

gltextxy 20 + val2pixel RT NB. write point name
gltext P2

glshow ’’

wd ~setfocus Param’

wd ’set Result ’, (”: RMax)

NB. 7. CRT’), ’ =:’, ":RT
//. (PZ,’;,PZ), ’ = ’, //: RT
)

_11_



red_dots =: 3 : 0
red_dot y. , 10
)

NB. For Apollonius’s Circle, plot points RT
geom_Procl_button=: 3 : 0

pr =: PARA

Ret =: 7. pr,’ _base’, > 777"’
NB. Ret =: apollo_base_ ’’

RT =: Ret

NB. RT =: 2{. Ret

NB. RMax =: 2}. Ret

NB. RT =: (0, 1);(1, 2);(2, 2)
glrgb 255 0 0

glpen 1 0

RR =: val2pixel L:0 RT
red_dots L:0 RR

glshow '’

wd * setfocus Param’

)

NB. Command and J-Calculator
patix =: (1: i.~ ([ E. 1))
geom_Calc_button=: 3 : 0
Calc =. Calc -. "’
if. 1 e. 'J E. Calc
do.
COMMAND =: ( J:” patix Cale) {. Calc
JCALC =: (O: >: 7 J: patix Cale)}. Calce
wd ’set Result %, (”: 7. JCALC)
else.
COMMAND =: Calc
end.

)

NB. eg. dis A_B
dis =1 %:@(+/@:%:)

NB. eg. ang  ABC

ang =: 3 : 0
"ABC =:y.

_12_



ab = (". A ,A) - (". B ,B)

be =. (. B,”_,B) - (". ¢,”_,0)

atab =. 180p_1 * 3&o.@({: % {.) ab

atbe =. 180p_1 * _3&o0.@({: % {.) bc

if. atbc < 0 do. ANG =: 180 — (atab — atbc) end.
if. atbc > 0 do. ANG =: atbc — atab end.

if. atab > 0 do. ANG =: 180 — (atab — atbc) end.
if. atab < 0 do. ANG =: atbc — atab end.

)

NB. Proc & J-Calc

NB. PPs 0 to 2, 5x5 values
NB. PX =: —-: 1.5

NB. 8 intervals at center 1 i.e. 0, 0.25,, 1.75, 2

PX =0 1 + -1 -1 ((-@:) +1i.@(:)) 8
PP =: |: (<”(0) PX) (,L:0)/7(0 1) (<"(0) PX)

geom_cancel_button=: 3 : 0
wd " pclose;’

)

NB. Draw Circle by T.Nishikawa
NB. glncircle x, y, r
glncircle =: 3 © 0

Xy r = vy.

glellipse (x-r), (y-r), (2%r), (2%r)
glshow ’’

)

red_dot =: 3 : 0

xyr o= y.

glellipse (x-r), (y-r), (2%r), (2%r)
glrgb 255 0 0

glbrush ’’

glflood x, y, 255, 0, O

glshow ’’

)

grid =: 3 : 0

glrgb 0 0 0

glpen 1 0

gllines 0, 500, 1000, 500 NB. x-axis
gllines 500, 0, 500, 1000 NB. y-axis

_13_



gllines L:0 <" (1) ((100 * >: i.9),.490) ,. ((100 * >: i.9),.510) NB. x—grid
gllines L:0 <" (1) (490,. (100 * >: i.9)) ,. (510,. (100 * >: i.9)) NB. y-grid
)

NB. Revised Using display_point / 2007-11-19
geom_Clear_button=: 3 : 0
glclear ’’

grid ’’

display_point L:0 point_list
glshow '’

NB. ER =. erase >(>"_" e. L:0nl 0) # nl 0
)

LI

display_point =: 3 : 0

PP =: 7. y.

glrgbh 0 0 255

glpen 1 0

glncircle (val2pixel PP), 10 NB. draw point
glbrush >’

glflood (val2pixel PP), 0, 0, 255

gltextxy 20 + val2pixel PP

gltext {. v.

glshow *’

)

NB. polar to cartesian in complex number
po2de =: {. * (2,1)&o.@{:

NB. e.g. *. 3j4 => 5 0.927295

NB. e.g. po2de 5 0.927295 => 3 4

val2pixel =: 3 : 7500 + 100%y.’
pix2val =: 3 : 7100 %~ y. - 500’

NB. Point Move by Mouse_Left Down/Move/Up =============
NB. Connected Points (=Line) Move 2007/9/14
geom_geomgr_mbldown=: 3 : 0

d=. 7. sysdata

X0=: (0{d) * 1000 % (2{d)

YO=: (1{d) * 1000 % (3{d)

NB. pick up point

grid ’’

glrgb 255 0 0
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glpen 1 0

glncircle X0, YO0, 12

glrgb 0 0 255

glpen 1 0

XA =: pix2val XO

YA =: pix2val YO

testPOIX =: */7(1) (XA, YA) in_test” (1) 7. Dpoint_list ’’

testPOI =: , > testPOIX # point_list ’> NB. pick point_name
testP =: {. testPOI

glshow '’

PROD =: 1

)

geom_geomgr_mmove=: 3 : 0
d=.”. sysdata

if. —.4{d do. return. end
X1=. (0{d) * 1000 % (2{d)
Yi=. (1{d) * 1000 % (3{d)
glrgh 0 0 255

glpen 1 0

NB. gllines X0, YO, Y1, Y2
glshow’’

)

geom_geomgr_mblup=: 3 : 0
d=.”. sysdata

NB. if. —.4{d do. return. end.
X2=. (0{d) * 1000 % (2{d)

Y2=. (1{d) * 1000 % (3{d)

NB. glclear ”’

grid ’

NB. erase previous point / paint in white
glrgbh 255 255 255

glpen 1 0

glncircle X0, YO0, 20

glbrush *’

glflood X0, YO, 255, 255, 255
gltextxy (X0+20), (Y0+40)

gltext ’ ’

gltextxy (X0+20), (Y0+20)

gltext ’ ’

NB. erase connected line

testlix =: testP e. L:0 line_list
testLIN (Otestlix) # line_list ’

y

testOTH =: * " -." testP rem , >testLIN

b

’
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lin_or_circ =: 97 > a.i. testOTH NB. test character large or small
if. lin_or_circ
do. NB. Line for large
gllines L:0 val2pixel L:0 7. L:0 testLIN
else. NB. Circle for small

“x vy o= 7. ({.,>testLIN), ", ({., >testLIN)
r =:”. testP,”’, testOTH
glarc (val2pixel (x-r), (y-r)), (100% 2% r, r), (val2pixel (x+r), y, (x*r),
y)
end.

NB. gllines val2pixel P_P, A_A
NB. reset the point at new position / paint in blue
glrgh 0 0 255
glpen 1 0
glncircle X2, Y2, 10 NB. draw point
glbrush ’’
glflood X2, Y2, 0, 0, 255
gltextxy (X2+20), (Y2+20) NB. write point name
gltext ({. testPOI)
NB. draw Line in red
if. lin_or_circ
do. NB. draw line in red
glrgb 255 0 0
glpen 1 0
gllines L:0 (X2, Y2), L:0 val2pixel L:0 7. L:0 <”(1)
(testOTH, " (0)" "), ” (1 0)testOTH
else. NB. draw circle in purple
glrgb 255 0 125
glpen 1 0
"x vy =: pix2val X2, Y2
r =7, testP,” ’, testOTH
glarc (val2pixel (x-v), (y-1)), (100% 2% r, r), (val2pixel (x+r), 7,
(x+1), y)
end.
grid ’’
NB. gltextxy (X2+20), (Y2+40)
NB. gltext DA
glshow’’
NB. renew point position values
XB =: pix2val X2
YB =: pix2val Y2
7. (testPOI), > =: 7, ”: XB, YB
if. —. lin_or_circ do. return. end. NB. if circle, then end
NB. renew connected lines OK 2007/9/14
LL =: 7: L:0 (XB, YB), L:0 7. L:0 <”(1) (testOTH,”(0)"_"),” (1 0)testOTH

_16_



LLL =1 7 =: 7 L:0 (2 1$LL)

”. L:0 (2 1$testLIN) ,” (1) L:0 LLL

NB. 7. (,>testLIN), > =: 7, ”: XB, VB, ”. testOTH,” ', testOTH
)

NB. get points as A_A, B_B,,, from nl 0
point_list =: 3 : 0

p=nlo

pl = (3 =>#1L:0 ptp

p2 = (' e. L:0 pl)#ipl

p3 = (2 =>#1L:0". L:0 p2)#p2

)

NB. get lines as A_B, B_C,,,
line_list =: 3 : 0

p= nlo

pl =. (3 =># L:0 p)#ip

p2 =. O e. L:0 pl)#ipl

p2 —. point_list

)

in_test =: (> =&0.1)*. (< +&0.1))"
NB. 2.5 in_test 2.4 => 0
NB. 2.5 in_test 2.49 => 1
NB. 2.5 in_test 2.59 => 1
NB. 2.5 in_test 2.6 => 0

NB. remainder *AC’ rem ~ABCDE’ => ’BDE’
rem =: (- @(e. ))#]

NB. Point Initial Set
NB. First Enter Point Name in Parameters Edit
NB. Then Mouse Right Down/Up in Graph Area
geom_geomgr_mbrdown=: 3 : 0

d=. 7. sysdata

X10=: (0{d) * 1000 % (2{d)
Y10=: (1{d) * 1000 % (3{d)
NB. glclear ™’

grid

glrgh 0 0 255

glpen 1 0

glncircle X10, Y10, 10
NB. gltextalign TA_BOTTOM
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XC =: pix2val X10

YC =: pix2val Y10
NB. gltext ”: XC, YC
glshow ’’

)

geom_geomgr_mbrup=: 3 : 0

d=.”. sysdata

NB. if. —.4{d do. return. end.
X12=: (0{d) * 1000 % (2{d)
Y12=:(1{d) * 1000 % (3{d)

NB. glclear ’’

grid ’’

glrgb 0 0 255

glpen 1 0

NB. glncircle X10, Y10, 10
gllines X10, Y10, X12, Y12
glncircle X12, Y12, 10

glbrush >’

glflood (X12), (Y12), 0, 0, 255
gltextxy (X12+20), (Y12+20)
gltext PARA

grid ’’

XD =: pix2val X12

YD =: pix2val Y12

”. (PARA,” ’,PARA), 7 =: 7, ”: XD, YD
wd ’set Param ,’ ’
glshow’’

)

NB. Draw Line connecting A, B
NB. Make Polygon e.g. ABCA 2007/9/12
NB. PARA is "AB’ ,’BC’, ’ABCA’ for polygon
NB. register line names for more than 3 points 2007/9/15
geom_Connect_button=: 3 : 0
glrgh 255 0 0
glpen 1 0
if. (#PARA) > 3
do. NB. more than 3 points
points =: }: , (PARA,. ", ”(0)PARA), 7 (1),
gllines val2pixel ”. points
NB. register line names 2007/9/15
linep =: ex_asc L:0 (2<¥PARA)
lines =: ({., "_’& @{:) L:0 linep

_18_



Lif =2 (".e(({., "&e{)eetel.))) , (".e(({., & e{:)ae2te{:)))
linet =: 1if L:0 linep
7. (Olines),”(1) C =:7,7(1) (7: >linet))
else. NB. 2 points only
"AA BB® =: PARA
gllines val2pixel (7. AA,” ’,AA), (7. BB,” ’,BB)
NB. register line names in ASCII order
"AA BB’ =: ex_asc PARA
“. (AA,” 7,BB), T o=: 7, 7o (. AA AN, (. BB,”_’,BB)
end.
wd ’set Param ’,’
wd ~setfocus Param’
glshow ’’
NB. define function of connected line
NB. "A_x A_y B_x B_y =: PAXY

NB. fn0 = A _',B, 7 =13 :’

NB. fnl = 777 (" A_y) +(((".By) = (" AY))B((.Bx) — (L Ax)))*(y. -
(".Ax)"

NB. ”. fn0, fnl

)

NB. exchange character by ascii value
NB. ex_asc 'PA’ => "AP’
ex_asc =: 3 0
“a b’ y.
if. 0< (a.i.a) - (a.i.b)
do. = b

=. a

v ot oAl

= ¢
a,b
else.
a, b
end.

NB. Draw Circle at C_C with radius C_c

NB. eg. PARA =P, 2.5 or 'P, PQ" 2007/9/19

NB. revised C=>CE, R=>RA 2007/9/26

geom_Circle_button=: 3 : 0

CE = (,” i.” PARA) {. PARA

x = {. (". CE,’_,CE)

y = }. (“. CE,’_,CE)

RA = "7 =7 (O, i.” PARA)}. PARA

if. ((47&<) *. (58&>))@(a.&i.@{.) RA NB. test RA number or character?
do. NB. radius in number
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r=:".RA
else. NB. radius between PointNames
r0 = | (“. ({LRA), ", ({LRA) - (. ({:RA),’ ", ({:RA))
r =: %: +/ % 10
end.
glrgb 255 0 125
glpen 1 0

glarc (val2pixel (x-v), (y-1)), (100% 2% r, ), (val2pixel (x+r), 7,

y)

grid ’’

wd ’set Param ’,’
wd ~setfocus Param’

glshow ’’

ce = ((32&+)&. (a.&i.)) CE
"R e, =, (i)
)

subs=: [. & ((((e.&) ((# i.@H@)) (@])) })
NB. (,” subs’ ’) "ABC => ABC

ml49 =: #7(+. 1&].e0¢¥)eC &)

dexbl =: ml49

NB. delete extra blank from J Phrases p. 38
first =1 4 : " (x. i. vy { v.0

second =: 4 (O x. 1.7y oy

NB. Perpendicular Foot / Point_Draw, Foot_Draw & Set Point
geom_Perpend_button=: 3 : 0
NB. PARA should be P AB’ or 'P,AB’, not P, AB’
NB. in case 'P,AB = Q, set point as Q_Q
if. =" e. PARA
do.
PARAO =. (PARA i. ’=") {. PARA
PARA9 =. (>:PARA i. =) }. PARA

if. 7 7 = {. PARA9 do. PARA9 =: }. PARA9 end.
else.

PARAO =. PARA
end.

PARA1 =. dexbl PARAO
PARA1 =. (,” subs > ’) PARAIL

PPP =. ’,’ first PARAl
PAB =. ',  second PARA1
if. 7,7 = {.PAB do. PAB =: }.PAB end

"AAA BBB’ =. PAB
"P.x Py = 7. PPP,” ’,PPP
"Ax ALy =0 7. AAA,C L AAA
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"B_.x B.y’ = 7. BBB,’_’,BBB

M= By - Ay%B.x - Ax

N= Ay -AxxBy -Ay)%B.x - Ax)

D=t ((-M¥P_x)+ P_y +(-N))%%: 1 + (-M) "2)

7. (Cd’, PPP,” ’, PAB), =", (“:D)

wd ’set Result ’, (7:D)

if. —. 7= e. PARA do. return. end.

Z.x =t P.x+ (xMx*Dx* 1%%: 1+ (%M 2)

Z_y =t P_y + (* M)* D *x (-%W)%%: 1 + (-%M) "2)
glrgb 0 0 255

glpen 1 0

glncircle (val2pixel 7Z_x, Z_y), 10

gltextxy (10 + val2pixel Z x), (10 + val2pixel Z_y)
gltext PARA9

gllines val2pixel P x, P_y, Z.x, Z_y

wd ’set Param ’,’ ’

wd ~setfocus Param’

glshow *’

77 =: PARA9 -.

“oGzn, LGz, =20, (T 2x),,, (Tily)
NB. above revised 2007/9/29

)

NB. Larson’ s Problem
NB. Triangle A,B,C and Search Ponit P
NB. Larson One Point Test
geom_LarPoint_button=: 3 : 0

PARA =: P,AB = D’
geom_Perpend_button
DA =D

PARA =: "P,BC = F’
geom_Perpend_button ’’
DB =. D

PARA =: P,CA = F
geom_Perpend_button

D

LI

DC =. D
DD =. | DA*DB*DC

wd *set Result ’, (”:DD)
)

NB. AR TR~ hv) p. 92
NB. M =: 4r3, N =: 20r3, P.x =: _10, P_y =: 15, testP '~ => 13
testP =1 3 1 0
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D=1 ((MkP_x)+ Py +(-N))%(%: 1 + (M) "2)
)

PROD =: 1
geom_Result_button=: 3 : 0
PROD =: PROD * | D

wd *set Result ’, (”: PROD)
)

NB. Inner_ Point 2007/9/30
NB. PARA : "A,B(1:2)=P" => Inner divided 1:2

NB. PARA : ’A,B=P’ => Inner equally divided
geom_Midpoint_button=: 3 : 0

if. ’= e. PARA

do.

PARAO =. (PARA i. *=") {. PARA

PARA9 =. (>:PARA i. ’=") }. PARA
if. 77 = {. PARA9 do. PARA9 =. }. PARA9 end.
else.
PARAO =. PARA
end.

PARA1 =. dexbl PARAO
PARAL1 =: (,” subs > ’) PARAIL

aa =: ,  first PARAl
PARA2 =: ’,’ second PARA1
if. 7,” = { PARA2 do. PARA2 =: }.PARA2 end.
dd =: PARA9
if. 7 ( e. PARA2
do.
bb =: (PARA2 i. (") {. PARA2
cc =: (PARA2 i. " () }. PARA2
m= ". Oicci.7C) }. (cc i. 77) {. cc
n= 7. Cicci.”’?’) }. (cci. ’)’) {. cc
7o(dd,’ 0, dd),” = 0,7 ((nx”. aa,’ , aa)+(mk”. bb
else.
bb =: PARA2
7o(dd,” ,dd),” = 7,7 ((". aa,’_,aa) + (".
end.
glrgb 255 0 0
glpen 1 0

dx= { 7. dd,’ ’,dd
dy= {7 4dd,”_,dd
red_dot (val2pixel 7. dd,’_’,dd), 10
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gltextxy (10 + val2pixel d_x), (10 + val2pixel d_y)
gltext dd
glshow '’

)
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