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Numerical Conformal Mapping onto the Unit Disk with
Concentric Circular Slits by the Charge Simulation Method

KANAME AMANO," DAI OKANO' and HIDENORI OGATAf

We present a method of numerical conformal mapping of multiply-connected domains with
closed boundary Jordan curves onto the unit disk with concentric circular slits. It is a basic
problem of conformal mapping of multiply-connected domains. If the domain is bounded
by a single closed Jordan curve, the problem is identified as Riemann’s mapping theorem.
We reduce the mapping problem to a Dirichlet problem with a pair of conjugate harmonic
functions and apply the charge simulation method, where the conjugate harmonic functions
are approximated by a linear combination of complex logarithmic potentials. We here give an
explicit form of approximate mapping function which is continuous using the principal value
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of logarithmic function.

1. 0 Oo0Oao

Riemann 00 0000000000000 200
goboobooooooooboobooooooobooo
gobooooooobooooooooooooooon
gboooooooboooooooboooooooooonoo
0000oo00oooooooboooooooooooon
gooobooooooooooboboobooooooDoon
gooooooooobooboooooooooobooobo
goooboooooooobobooooooooboa
gboboooooooooboobooooooooa
gbbocotbooooobboooooooooooooo
O00On(>3)000000 3n—6000000
boooboooodoooooooboooobooooooo
gooboboooooooooooooooooooon

t0o0o0O0o0oDoo0ooooon
Department of Computer Science, Faculty of Engineer-
ing, Ehime University

998

0000000000000 D0000D0000000
00000000 Nehari?? 00D OO
0000000000000000D0000000
0000000000 O00000000000000
000000000000000000000000
0000000000 00000000000000
OO00ONehariDOOOO0OO0OOO0O000D0O(a)00
0000000 (M)0D00000000()00000
0000(d)0000000000000000d(e) O
00000000000 0D00000000000 1M
0000000000000 00000000000
00000000O0000000000000000
00000()O0D0000000((b) 000000
000()0000000000DO0O00000O00n
000000000000 000000000000
0000000 (x)000000000000000
0000 I0000000000000000d (c)
0000000000000 00000000000



Vol. 41 No. 4

IORE

01 ooboooooooooo
Fig.1 Standard domains with slits from Nehari (1952).
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Fig.2 Conformal mapping onto the unit disk with

circular slits by the charge simulation method.
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Table 1 Numerical results for Example 1 (¢ = 0.5). N™ shows the case of ill-
conditioning. The second lines of Cs and C3 (N = 64) are from compari-
son with N = 128,¢ = 0.8.
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circular boundary curves.
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Table 2 Numerical results for Example 2 (¢ = 0.5).

N* shows the case of ill-

conditioning. The second lines of Cs and C3 (N = 64) are from compari-
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