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Numerical Conformal Mapping onto a Circular Annulus with
Concentric Circular Slits by the Charge Simulation Method

Dar OkaNO,t NAOMASA MAKI,t HIDENORI OGATAt
and KANAME AMANO?

We present a method of numerical conformal mapping of a bounded multiply-connected
domain onto a circular annulus with concentric circular slits. In the method, we reduce the
mapping problem to a Dirichlet one for a pair of conjugate harmonic functions and solve it us-
ing the charge simulation method, which yields an approximate mapping function expressed
with a linear combination of complex logarithmic potentials. We also present continuous
schemes for practical computations in order to avoid the discontinuities due to using the prin-
cipal value of the complex logarithmic function. Numerical results for a typical problem show
the effectiveness of our method. This paper completes a series of our studies on the numerical
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conformal mappings onto the standard slit domains of Nehari (1952).

1. 0 Oo0Oao

0000000000000000 1000000
000000000000000000000 Jordan
000000000000000000000000
000000000000000000000000
000000000000000 ONehari'® O (a)
000000000 O000000000()000
000000 00000000000 (e)0O00
000000000000 0000 1MOo00o0oo
000000000000000000000000
000000000000000000000000
0000000000000 00000000000
000000000000000000 ONehariO O

t0o0o0O0o0oDoo0ooooon
Department of Computer Science, Faculty of Engineer-

ing, Ehime University

1382

00000000 1000000000000000
0000000@()000000000000000
00000G)00000000000000000
000000000000000000000000
500000000000000000000000
00000000000000

000 00000000000000()00d
0000000(( 000000000 (c)00000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000 100000000000
0030000000000000000 1000
00000000000000 3000000000
LU 000 1000000%00000000000



Vol. 43 No. 5

goooooooooooooooOoOoOOO0OOoOoOoOooDOoOn 1383

(d) (e)
0 1 Neharil 19520000000000
Fig.1 Standard slit domains of Nehari (1952).
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Fig.2 Conformal mapping onto the circular annulus with
concentric circular slits by the charge simulation
method.
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Fig.3 Starlike and non-starlike properties of a closed

Jordan curve.
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Fig.4 Numerical conformal mapping of the domain with an elliptic and two
circular boundary curves.
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Table 1 Numerical results for the example (¢ = 0.5). N™ shows the case of ill-
conditioning. The second lines of Cy, C2, C3 for N = 64 are from com-
parison with N = 128, ¢ = 0.8.
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