R E X % B A £ (JASCOME)

JASCOME
BEM:77/ay— a7 7L v 2BREB4E Proc. of BTEC-94
(19944£ 6 A) : June 1994

REEBE O BB BIETR D & & ORREMAT

B B, Bk R, BE ES?

AUTOMATIC NUMERICAL INTEGRATION USING VARIABLE
TRANSFORMATION AND ITS ERROR ANALYSIS

Noboru KUNIHIRO, Ken HAYAMI and Masaaki SUGIHARA

Numerical integration governs the accuracy of the Boundary Element Method (BEM). When
the source point is near the boundary element, the boundary element integrals cannot be com-
puted accurately using ordinary methods such as the Gauss~Legendre rule, because of the near
singularity of the integrand.

To overcome this problem , the PART method was introduced , where the numerical integra-
tion is performed after weakening the nearly singularity using an adaptive variable transforma-
tion. However, it is not easy to apply automatic numerical integration to the previous PART
method, since it is based on the Gauss-Legendre rule.

In this paper we propose the log L,-DE transformation in combination with the truncated
trapezium rule for the radial variable integration in the PART method.

Numerical experiments on model integrals for 2D and 3D potential problems show that the
log Lo-DE transformation is superior to the DE (double exponential) transformation, and is
almost as good as previous transformations based on the Gauss-Legendre rule. The proposed
method is easily applied to automatic numerical integration, since it is based on the trapezium
rule. Also, theoretical error analysis using complex function theory is performed which agrees
well with the numerical results and explains the effectiveness of the proposed transformation.
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