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Optimal Charge Assignment for the Charge
Simulation Method

Towmouiro Suzukit and YosHiHIKO Suzukif

The charge simulation method (CSM) is used to obtain a numerical solution of the
Laplace equation. It is difficult to apply CSM to problems with a complicated boundaries.
This is because there is no convenient method for charge assignment. The purpose of
this paper is to present a method of obtaining the optimal set of charge values and their
positions. In order to find them, we introduce an estimating function expressing the
square error of a numerical solution on the boundary. Moreover, we show that the error
of CSM also depends on the position of the reference points where the numerical solu-
tion is supposed to take the prescribed boundary values precisely, that is, the error
becomes large when the position of the reference points is not suitable. To avoid this
disadvantage, we introduce an estimating function without the reference points. This
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gives us an improvement of the precision of the numerical solution.
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C is the boundary of domain D, f(-) is the
continuous function defined on C and p is
the point on C.
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Fig. 4 Equipotential line of o, N=6, M=20.
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Fig. 3 Equipotential line of a, N=6, M=18,
Fig. 5 Equipotential line of @, N=6, M=24.
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Fig. 6 Relationship between parameter ¢ and estimating function R.
M is the number of reference points.
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