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A Systematic Scheme of Numerical Conformal Mappings of
Unbounded Multiply-connected Domains by the Charge
Simulation Method

KANAME AMANO," DAI OKANO,! HIDENORI OGATA,t
HiroMI SHIMOHIRATT and MASAAKI SUGIHARAtT

The parallel, circular and radial slit domains are the entire planes with parallel rectilinear
slits, circular slits concentric to the origin and radial slits pointing at the origin, respec-
tively. We here present a simple method of numerical conformal mappings of an unbounded
multiply-connected domain exterior to closed Jordan curves onto the parallel, circular and
radial slit domains. These conformal mappings are familiar in science and engineering, and
especially important in problems of two-dimensional potential flows around obstacles with
vortices and point-sources or sinks together with a uniform flow. But, no systematic method
of computation has been established. We reduce the problems of conformal mapping to
the Dirichlet problem with a pair of conjugate harmonic functions and employ the charge
simulation method, where the conjugate harmonic functions are approximated by a linear
combination of complex logarithmic potentials. The problems are finally reduced to a set
of linear equations with a same coefficient matrix. The approximate mapping functions are
continuous and analytic using the principal value of logarithmic function, and invariant to
the scaling of the coordinate system. The numerical method for simple, accurate approxi-
mate mapping functions was a missing link between theory and applications of the conformal
mappings.
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Fig.1 Numerical conformal mappings onto the parallel,
circular and radial slit domains by the charge sim-
ulation method.
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Table 2 Numerical results of F,, (2), Fy(z), Fc(z) and F,.(z) for the exterior of a

disk (Example 2, ¢ = 0.5).
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Fig.4 Typical flows obtained by superposition of the
basic flows around a cylindrical object.
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