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A Method for Numerical Conformal Mapping by Using

Padé Approximations

TETSUYA SAKURAIT and HIROSHI SUGIURAtt

In this paper a method to compute numerical conformal mappings by using Padé approxi-
mations is considered. This method computes new charge points using the results obtained by
the charge simulation method proposed by Amano, et al. Some numerical examples illustrate

the aspects of themethod.

1. 0o0o0oad

> 0000000 Jordan 000 COC O0ODO0O

000000 POODODOO wOOODOOOD
000 |w>1000000 w=f(2) 00000
=00 COD000D0000000f(z)0000
00 f(o0) = oo f/(c0) >0 0000

f(z) = gexp@(z) +ih(2)) (1)

DOoO00O0O0Ooo0?0000 yOOOOO0OO0O0O0
g(z) OO0 Dirichlet OO

V3g(z) =0, z€D
g(z) =logy —loglz|, z€C
g(o0) =0

000000A(;) 0000000000000
u(z) :=g(z) +ih(z) 0000000000000
000D0D0000?»000Cc 0000000 NOO

¢0j=1,...,NOOODDOOODO

fO000o0oooooooo
Institute of Information Sciences and Electronics, Uni-
versity of Tsukuba
ff 00o00ooooooooog
Graduate School of Engineering, Nagoya University

2959

U(z) := Zq]' log(z — ¢;)

0000 «000000
00 ¢0j=1,...,NOOO yO0OOO TQOOC
000000 z0j5=1,...,NOOOOOO

N
qu log |z —¢j| =logl'—log |z, l=1,...,N
j=1
000 3 ,¢,=000000000
00000000000000000000000
0000000000000 D000O00000000
oDoY¥»4Y000000000000000000
00000000000 D0000000000000
000000000000000000000000
0000000000000000O0Padé0On0n
000000000000000000000000
000000000000000000000000
0000000000000000000

2. Padé00O0DODODODOODODOOOOO




2960 goooooooo

oooOoooooooooooO0Uar,...,a, 0 C
Ooooooooooog;#£001<j<nbO000

o000 k=0,1,...0000
1 n
k k
e = 5 Cz Edz:Z;ﬁjaj (2)
=

0oooo
00000 n00000 ¢u(2)0 EODDODOO
00 Padé 00000000000

1 k

— wEdz =

omi [, ° P 0
0000%0nxn0 HankelDO H,O0HS O

k=0,...,n—1 (3)

n—1

Hy = [l‘j+k+1]j’k:0

n—1

Hy = [MjJrk]j,k:O»

obobooooooo e, obobobbooooboo

HSJ: = \H,x
00000Dooooo®®o0o0000
n(aj) =0, j=1,...,n

oooo

gobooobooobobooboooo

N

Bz =U'(z) =y 2 z (4)

O000000O0O0O0o0oO0ooooooooooooon
0000000 E0 E0DOO0DOOOOOOODOOD
ooooooo
BE(z) = fioz " +jnz "+
~ N k ~
ooooo ,uk:Zj:lqj(j Oooooo g, 00O
oo

n—1

Hy = [ﬁj+k+l]jyk:0

gn = [lljJrk];;;y
O0D00ED0OO0DOODODDO Padéd00 n DO
0000 ¥a(z) 000000000000 DOO0OOO
0021 000000 é>00000
ir = ur +0(0), k=0,...,2n—1
oooooooo

Yn(a;) =0(), j=1,...,n.
00 Ovn(z) O
Yn(z) i=po+p1z+ -+ pnz" (5)

ooooooo pp=10000000000

1 n
5 CzkwnEdz:Z;ﬂjwmaj)a?
=

00000000 (2)0()000000000000
k=0,...,n—10000

Sep. 2002

1 k R
i o 2" Edz = ijllkﬂ'

j=1
= ijﬂk+j +0(9)

j=1
0000y, 0 B0 Padé00000 Y7 pyjinss =
00000000

E:@wﬂ%wf=06%0§k§n—1 (6)

0000000 Vandermode 000 Vi, = [o) ']}y
00 0D, :=diag(fi,...,6,) 000000 (6)00

tn (1)
VaDn = 0(9)
Yn(an)
0000a,...,a, 00000000%3,...,8,0 0

ooooo v,0D, 00000000000D00O0
gooooooo a

O0O0O0O0O0O0OFED E0OOOOOOOOOOO
000004, 0000 ¢, 00000000000
000000000000 000000000000
ED000 Padé000000 EOOOOOOOO
000000000000000000000000
0oooOoOo
Algorithm

DN, i, s Ny 21,

2)00000000 q...

3) fioy -+, fizn—1 00000

4) 00000000 Afz=AH,200000

Yn(2)=0000 Ai,...,\, 00000

5) A1,...,A, 000000000000000CO

ooooo

,2nv,m O00O0O0O0O
,qy 0OGOD0O

3. Doooobooooo

O00Jormdan 00 COOOOO0ODOOO DO
Oo0pUOb0 wOOOOOOOODOOOOOO0O0O0O0
oo0ooooboooob =00 DOOOOOOOO

Bi 2
E(Z)—;Z_aj—00+612+022 4+
gooooooooooooo ag,..
coooopbooooo
gboooobooboooboobooogboo
0000000000 oY000000000000

L,a, 0000



Vol. 43 No. 9

—— Charge simulation | |
--- Padé approximation

error

20 40 60 80 100 120
number of charge points
01 000000O0Dooo 10

Fig.1 Error of numerical conformal mappings.
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Fig.2 Location of charge points.
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Fig.3 Error of numerical conformal mappings.
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Fig.4 Location of charge points.

000 —-10z=4£101/200000000000
obOoobobooooo
02 000000000000 3004000
2?/a*+y* =1 (a=05).
00000 n=180 N =12000000000
O00004000Padé000O000000O0OO
ooooooooooooboooo
03. 00b00obooooDsbbDembOn n=18



2962 goooooooo

! —— Charge simulation
1k --- Padé approximation ||

0 20 40 60 80 100 120
number of charge points
05 00000O0OODOOO 30
Fig.5 Error of numerical conformal mappings.
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Fig.6 Location of charge points.
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