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Application of Multiple Precision Computing
to an FSM Approximation Method

for Reduced Wave Problems in a Domain Exterior to a Disc
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Abstract

Katsurada and Okamoto[3] studied the mathematical analysis of the charge simula-
tion method applied to the Dirichlet boundary value problem of Laplace equation in
a disc. We show the extension of this method to semi analytic approximate method
(Fundamental Solution Method, FSM) for the reduced wave problems in a domain
exterior to a disc with Dirichlet or Neumann boundary condition. The corresponding
numerical tasks are not necessarily well conditioned. We show that the discrete Fourier
transform technique with multiple precision arithmetic is effective for certain cases of

the problems obtained by FSM.
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‘Fig.1. (1) The domain () exterior to the

disc and other symbols (The figure on the
left). (2) The equi-distant equally phased ar-
rangement of source points (p(8) = p - e¥)
and collocation points (a(8) = a - €) (The
figure on the right).
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Fig.3. Behavior of errors on the circle of collocation points for Dirichlet boundary
value problem with boundary data f(6) = cos 160 in 2 < N < 1024 for various k,
~ and precision. The left column of graphs shows 30 digit precision computation case, the
middle column shows 200 digit precision computation case, and the right column shows 800
digit precision computation case. In each column, graphs fall into rank in order of size of &.
In each graph, each polygonal line corresponds to each v as the above table of 7. The error
estimation method (6.1) is employed. The abscissa axis means the number of collocation points
(N), and the ordinate axis means the common logarithm of errors (logyg EM),
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Fig.4. Behavior of errors on the circle of collocation points for Dirichlet boundary
value problem with boundary data f(8) = €*°°*¢ in 2 < N < 1024 for various k,
~ and precision. The left column of graphs shows 30 digit precision computation case, the
middle column shows 200 digit precision computation case, and the right column shows 800
digit precision computation case. In each column, graphs fall into rank in order of size of .
In each graph, each polygonal line corresponds to each y as the above table of v. The error
estimation method (6.1) is employed. The abscissa axis means the number of collocation points
(N), and the ordinate axis means the common logarithm of errors (log;y E™).
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Fig.5. Behavior of errors on the circle of collocation points with 100 digit precision
computation in 2 < N < 8192 for various « and ~. The left column of graphs shows
Dirichlet problem case with boundary data f(8) = e**°°*6. The right column shows Neumann
problem case with boundary data —1,;11)(0) = i cos0e* %% In each column, graphs fall into
rank in order of size of x. In each graph, each polygonal line corresponds to each -y as the above
table of y. The error estimation method (6.1) is employed in Dirichlet problem case, and (6.2) is
employed in Neumann problem case. The abscissa axis means the number of collocation points
(N), and the ordinate axis means the common logarithm of errors (log,o E M) or log,y EM).



