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Z?hi)‘ﬁﬂﬁjj%f&’) D 2Rt 3 RTEDPEDIMNBEAI RS, X 5ILZDREL

LTI )N b= 7/13?3 ii%ﬁ% %Ehnwétf\r‘:_fﬁﬁo)jj?i o7z,
iﬁ%‘i@ﬂ%ﬂi%ﬂ COEIIZUTHLS Z R T, 2 22 Bessel BB &S T 5,
(1] PEIIRISE [ % (8> 72RO & Bessel BIS JAPLA W2 F0RL 2014/1/18
E%EJ)G??SI/— 7o v, HEMEER THERYHES A p. 180-191, &EIE

(3] MEE TXORsmn2WE 1, 2, 3 ##4(2003).



2. AEOEREOEE AERN L XY IV

Vﬁ%@%?%@@ﬁﬁﬁfﬁﬁﬂttﬁﬁ MiEAE r, 0 TRUZEX, DEDLD
YA

li( ) 1 9°u _iazu

ror. or  r?o6* v? ol
:@a%\ﬁmﬁﬁ%

u = R(rO(O)T (1)
EgBL. BEOHNTITHS Z RS, TLUTRIZDON ’Eiﬁ(r%’;xﬂ:%
%@Z‘Dbﬁﬁﬁéﬁét O*@“/th@wﬁﬁﬁﬁt&

1d

Ly ra-"yr=0

dx(xdx)+( xz)

Z DL

R =constx J, (x)
ROy VB LTRbh,
UZedioTC, JEOIRENIRD L DI85,
u=A(t)-J,(r) cos(m8)
ZE. NYRIVEBITRTIRIOHRE1IZEH D IS ITRORNESHFHTRDOLND,
3. JTRYIVEKDIEEZ KD D

Ny R IVEBIE, ATV YBBEEAEZIHARAOAE LT, WAWAGHFEEIC
RDEDIZHEZHENT VD, [1]

I = ()Z(l)(z/2)

snll'(v+n+1)

Z TC. ﬁ/vﬁﬁiJ®7U: 4 T LUTALBNT WS, ULIzW>T, JTIHE
ODJSJ: ‘) ZIENIHWBONE LT, BEbIZROOENE, DF ) JOEETERY IV
B OBEREEIIEOT B LD EOND,

IZE DNV RIVBEBDEREZ R,

Jn=: 3 :07(0)

N = x.

R =. i. 60

J= (CD™R) % (I R)*(! <: N+R+ 1))

x= (0.5 *y.)"(N+ 2 %R)

Jx =, J xx

J)r/Jx

FITLUTAHLD, ‘

X}%lt%.“,9 2R 2 0 RDAY ZIVBIEODME Jo()IEDEFD LS I24 D,
n i

1 0.765198 0.223891 0.260052 0.39715 0.177597 0.150645 0.300079 0.171651

- 0.0903336

x=0,1, 2, ... ,9 IZXTD1IXORYLIVEEOME I ()IEOTDXDIIRD,
1 Jn 1.10

0 0.440051 0.576725 0.339059 0.0660433 0.327579 0.276684 0.00468282

0.234636 0.245312



4. J-0penGLIZ&B3DTS5S74 VI A 7 TS5V 7
J o Windows ¢ OpenGL @%iﬁ@%é&ﬁ(ﬁ WTIE, BIIZEREN L TRA14],
[4] VEJIF]5 TJ-OpenGL 12 &% 3D &' 4 7 %0)10

AT ADHE AT T — JOwML%tﬁE%TébJJMMEF /qummﬂ5
TSIV noTH, OpenGLODH%iOk%iU o> THEEZEZNIZ IV,
IEE?:L/C@Q FzL., XOEBY THhd,
- require ' gl3’ J OpenGL 54 75V 2650233
- Windows % parent a U C, /77 v I8 child g& 957+ —LDAERK

. 7°D 75 A@ﬁ@g a_run

55 5 S 1 g size

- BIE DA a_g paint

US> T, EEOTOT T AL, EORIEOMEK a g paint DHIZH T, Fir
42 RO 72 8 O TE fUBRE (X, Y, Z)%f’ﬁﬁk@(m’é‘él MIDTATZ IV TDER
e 25, %Z@%mm@iﬁfﬁﬁﬁ%L‘LD%O&<tﬁfiw
4 SH LD RDBERAT — &% D

.1
E9. FHODSHPAD R Z MR THEOM (r, th) & UTHEKT S,
EVDHAT. ROEDBINI BT —ATROTHAD,
=: 0+ 0.5 =*1i,10 NB. Radius 0, 0.5, .. 4.5

: 0 30 60 90 NB. Angles 0 to 90



4. 2 Ryv)IVEREDREA
AROY: 71%‘—& RA TH N B DB, BEEE r 12530 L TR 2IVEEEJ0 Ol %
RDOT, ;M%% W ANDRBEOEZL L CEMULTINE zDfEE T 5,

LROEHETITS,
enterfJO =2 3:0
‘r th’ =,

g, th, (O&Jn r)
enter JO L:0 RA TH

T o e +
001 |O 30 1 |0 60 1 10 90 1

e e e e +
[0.5 0 0.93847 0.5 30 0.93847  |0.5 60 0.93847 0.5 90 0.93847 |
oo fom T — fom +
[100.765198 |1 30 0.765198 |1 60 0.765198 |1 90 0.765198 |
o o e o +
[1.5 0 0.511828 [1.5 30 0.511828 |1.5 60 0.511828 [1.5 90 0.511828 |
o o e e +
|2 0 0.223891 |2 30 0.223891 |2 60 0.223891 |2 90 0.223891 |
oo fom S — fom +
[2.5 0 _0.0483838|2.5 30 0. O483838|2 5 60 0.0483838(2.5 90 _0.0483838]
o e S e +
|3 0 _0.260052 |3 30 _0.260052 |3 60 0.260052 |3 90 _0.260052 |
o IS e +
3.5 0 0.380128 [3.5 30 _0.380128 |3 560 0.380128 [3.5 90 _0.380128 |
e e fom e +
[4 0 0.39715 |4 30 _0.39715 [4 60 0.39715 |4 90 0.39715 |
o e e e +
[4.5 0 _0.320543 [4.5 30 _0.320543 |4.5 60 _0.320543 [4.5 90 _0.320543 |
o o o o +

4. 3 E@ﬂ?iﬁiﬁlbﬁifiﬂéiﬁf\‘ B i

OpenCL "CIRHRMARISE LA (x, y, 2) THDNS, TOOMPA(r, th, z)
b)bﬁ;&ﬁﬁc(x Y, DNDEBMPKRETHD, M FDEHKRTH D,
polaery : 0

r th z’
(r * cosd th) (r * sind th), z

)
EITRERITATID R Y 7 ABHNZ BB 03, mEDOHRY 7 ZI3HIRU 72,
(1) polaery L:0 enter JO L:0 RA TH

T T e +
001 |O 01 10 01 |
o o o +
[0.5 0 0.93847  |0.433013 0.25 0.93847 ]0.25 0.433013 0.93847 |
oo o o +
[100.765198 |0.866025 0.5 0.765198 0.5 0.866025 0.765198 |
fomm e o +
[1.5 0 0.511828 [1.29904 0.75 0.511828 [0.75 1.29904 0.511828 |
o o o +
[2 0 0.223891 |1.73205 1 0.223891 |1 1.73205 0.223891

oo o S +
[2.5 0 0.0483838/|2.16506 1.25 0.0483838|1.25 2.16506 0.0483838]
e o e +
[3 0 _0.260052 [2.59808 1.5 0.260052 |1.5 2.59808 _0.260052 |
o o o +
[3.5 0 0.380128 |3.03109 1.75 0.380128 |1.75 3.03109 0.380128 |
e o o +
[4 0 0.39715 |3.4641 2 0.39715 |2 3.4641 0.39715 |
fom o o +
[4.5 0 _0.320543 [3.89711 2.25 0.320543 [2.25 3.89711 _0.320543 |
o o e +



THRZRXY IVENSTEREEVI0 2/E5,
<OD(r, thfEIZDOWTir> 7=,

VXYJO =: enter JOR T
V]J0 = polar2xy L:0 VXYJO
;Mb@ﬁﬁﬁ%ﬁof OpenGL 4 TR Y LIVERBED X IE % #i <,

dColor =: 1001;0.9101;0101;0011;0111;0.7011

drawSurface =: 3 : 0
i=.0
while. 1 < }. $ v.
do.
glBegin GL LINE STRIP
glColor > (6]i){dColor
glVertex (L:0) 1 {"(1) y.
glEnd ”’
i=.1+1
end.

)

drawBes =: 3 : 0

glClearColor 1 111

glClear GL COLOR BUFFER BIT + GL DEPTH BUFFER BIT
glColor 0 0 1 1

glMatrixMode GL MODELVIEW NB. enable rotate
glLoadldentity’’ NB. enable rotate
glRotate R ,. 33 $ 1000 NB. enable rotate
glLineWidth 2

drawSurface VJO NB. draw JO curve

glLineWidth 1

drawScaledCircle SJO NB. draw scaled circle

7027 A drawBes B OHiE 21T\, 7075 AL LT drawSurface % I8,
= MMMC&%@%%%?OTwé BE. MEEMERED A Y Y 2 TRY /-
O, BB U TEY \H%?&S<ﬁ%draw8caledmrcle HW -,
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NB. OpGLN Bessel.ijs 2013/2/12

NB. imported from opengl¥opgl surface.ijs

NB. imported from Bessel.ijs

NB. Bessel Function by T.N 2014/1/3 ===============

. s e
require trig

NB. e.g.

NB. JO i. 5 =>1 0.765198 0.223891 0.260052 0.39715
JO =: 3 :07(0)

r = 1. 60

J= (CD7r) % (! r)

x = (0.5 % y.) (2%r)

Jx =. J * X

+/ Jx

)

J1 =: 3 :07(0)

r = i. 60

J= (CD7r) % (! r)x(! >:1))
x =. (0.5 *y)™(1 + 2*r)
Jx=.]*x

+/Jx

)

NB. e.g. 0&Jn i.5 => 1 0.765198 0.223891 0.260052 0.39715
Jn =:3:0"(0)

o &
*U‘ICO

>

A~ e
—~

~1) % (0 T)*(! <: N + 1 + 1))
*y)~(N + 2 *1)

~~
— O

|l
e

— 4 5 .
iNN "Sz

In =: 3 : 07(0)

N = x
M= i. 100

J=.1% (! M)*(! <:N+M + 1))
x =. (0.5*y) (N + 2 * M)

Jx =.J

+

X = k X

/ Jx

)
NB. Bessel Calculation / Revised 2013/2/10
RAO =: 0 + 0.5 = 1,10 NB. Radius 0, 0.5, .. 4.5
THO =: 0 30 60 90 120 150 NB. Angles 0 to 150
R TO =: { RAO ; THO
RA=:0+0.1x*1.120 NB. Radius 0, 0.1, .. 11.9
TH =: 30 % i.12 NB. Angles 0 to 330

RT=: {RA; TH



NB. Bessel JO values calculated, then enter as Z values
enter JO =: 3 : 0

‘r th® = y.

r, th, (JO r)

)

NB. VJ0 = (X, Y, 2)
VXYJO =: enter JOL:OR T NB. Radius, Angle, JO

NB. Bessel JO values calculated, then enter as Z values 2013/2/16
enter JI =: 3 : 0

‘r th” =. y.

r, th, (cosd th)*(JI r)

)

VXYJ1 =: enter J1 L:OR T

NB. convert polar 'r th Z° to rectangular "X Y 7’ ===================

polarZxy =: 3 : 0

‘r th z’ = y.

(r = cosd th), (r = sind th), =z
)

NB. Bessel Values: X, Y, Z(=]0)

V]J0 =: polar2xy L:0 VXY]JO NB. X, Y, Z(=]0)
NB. OpenGL Graphics => testV]0 V]JO

V]J1 =: polar2xy L:0 VXY]J1

NB. Bessel Curve Z values upward
swapYZ =: 3 : " ((_1, D=*(1,2){y.) (2,1) } y.’

WJO =: swapYZ L:0 VJO

WJ1 =: swapYZ L:0 VJI

NB. Scaled Circle 2013/2/16 =====================================
RA1 =: 1 + 1. 10

THI =: 10 = i.37

S RT =: { RAl ; THI

SXYJO =: enter JO L:0 S RT NB. for JO
SJO =: polar2xy L:0 SXYJO

TJO =: swapYZ L:0 SJO

NB. RAl =: 1 + i. 10

NB. THI =: 10 = i,37

NB. S RT =: { RAl ; THI

SXYJ1 =: enter J1 L:0 S RT NB. for Jl
SJ1 =: polar2xy L:0 SXYJI

TJ1 =: swapYZ L:0 SJI

NB. OpGL Graphics =======================================s=s====s====
SIZE =: 0.5



require 'gl3’

A=: noun define

pc a closeok;

menupop “&Help”;

menu help ”&Help" 2”9 29 ”7’;

mMenupopz;

xywh 0 0 300 270;cc g isigraph ws clipchildren ws clipsiblings rightmove
bottommove;

pas 0 0;

rem form end;

)

NB. run 0 => JOB = 0, VP1, plane = X-Z frame, height = Z-axis
NB. run 1 => JOB =1, VPO, plane = X-Y frame, height = Y-axis

NB. run 2 => OpenGL 72 2 I V74 A K p.448, J-Studio/Demo/surface &I[& U
NB. key command s => fine, a = > coarse

run =: a_run

a run=: verb define

wd A

JOB =: .
if = # JOB do. JOB =: 0 end.

O NB. opgl light, SEL =: 1 nmap
0

w2

g3
T
'7UIIOII

c1

STEPS =:4

glaFont "arial 30’
glaUseFontBitmaps 0 32 26 32
yd " pshow;ptop’

a g char =: verb define
k=. 0{sysdata

R=:360 | R+5*"xyz =k

=: 360 | R-5*"XYZ =Kk
SIZE =: ("1’=k) { SIZE, 1.5*S ZE
STEPS =: 100 <. STEPS + ’s’ k
STEPS =: 0 >. STEPS - "a’ = k

FILL =: (' f’=k) { FILL,-.FILL
JOB = (’j’=k) { JOB, 1+JOB
SEL =: ("n’=k) { SEL,-.SEL
§1pa1ntx”

a g size=:verb define
wh=. glqwh’’

glViewport 0 0,wh

glMatrixMode GLiPROJECTION
glLoadldentity’’

NB. glOrtho 5 5,( 5 5*///wh)
NB. glOrtho 55, 55 55
glOrtho 10 10, 10 10, 10 10
return,

if. </wh do.

glOrtho 5 5,( 5 5%%%/wh), 55
else.

glOrtho ( 5 5%%/wh), 55 55



end.

)
a g paint =: verb define
NB. nmap VPI
NB. testmap nmap VPI
NB. test VJ
if. SEL =0
do.
light’’
select. JOB
case. 0 do. STEPS =: 3
surface VPI
plotctript VPI
case. 1 do. STEPS =: 3
surface VPO
plotctript VPO
case. 2 do. surface b2dpts
plotctrlpt b2dpts
case. 3 do. nsurface nmap VPI
version
case. 4 do. test nmap VPI
case. 5 do. testmap nmap

NB. surface J original codes version

NB. surface T.N programmed codes

b2dpts
case. 10 do. nsurface , > VJ44A

case. 11 do. nsurface , > |.”(1) (2&*) L:0 ( 0.5&+) L:0 VJ44A

case. 12 do. nsurface , > JXYZ

case. 99 do. testVU "’
case. 101;102 do. drawBes ’’
case. 111;112 do. drawBes ’’

NB. case. 101 do. drawJO VJO NB. see onto X(right)-Y(up) plane
NB. case. 102 do. drawJO WJO NB. see onto X(right)-Z(up) plane, Y <- Z,

7 <-Y
end.
else.
select. 3 | JOB
case. 3 do. nmap VP1
case. 4 do. nmap VPO
case. 5 do. nmap b2dpts
end.
end.
NB. plotctrlpt bZdpts
drawtext ”’
glaSwapBuffers

)

)

NB. draw Bessel Curve ============

NB. drawJO VJO, drawJO WJO

NB. surface T.N programmed codes version

dColor =: 100 1;0.9101;0101;0011;0111;0.70T11

drawSurface =: 3 : 0

i=0

while. 1 < }. $ vy.
do.

_10_



glBegin GL LINE STRIP

glColor > (6]i){dColor
glVertex (L:0) i {"(1) y.

glEnd 7’
i=.1+1
end.

drawScaledCircle =: 3 : 0
i= 0
while. 1 < # y.
do.
glBegin GL LINE STRIP
glColor 0 0 0 1
glVertex (L:0) i{ y.
glEnd ”’
i=1+1
end.

)

NB. draw Bessel curve JO, Jl

NB. using “JOB’ as global parameter

drawBes =: 3 : 0
glClearColor 1 1 1 1

glClear GL COLOR BUFFER BIT + GL DEPTH BUFFER BIT

glColor 0 0 1 1
glMatrixMode GL MODELVIEW
glLoadldentity’’

glRotate R ,. 3331000

select. JOB

case. 101 do.
glLineWidth 2
drawSurface VJO
glLineWidth 1
drawScaledCircle SJO

case. 102 do.
glLineWidth 2
drawSurface WJO
glLineWidth 1
drawScaledCircle TJO

case. 111 do.
glLineWidth 2
drawSurface VJ1
glLineWidth 1
drawScaledCircle SJ1

case. 112 do.
glLineWidth 2
drawSurface WJI
glLineWidth 1

drawScaledCircle TJ1

end.

)

enable rotate
enable rotate
enable rotate

NB.
NB.

NB.
NB.

NB.

NB.

draw

draw

draw

draw

draw

draw
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JO curve

Scaled Circle

JO curve Bessel up

Scaled Circle

J1 curve

J1 curve Bessel up



