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Time domain boundary integral equation method (TD-BIEM) for 2-D scalar wave prob-

lems is considered. In scalar wave problems in 2-D, the coefficient matrices of the dis-

cretized boundary integral equation are initially sparse but they become dense with time

step since the waves from the source elements propagete with the certain wave veloc-

ity. In this study, TD-BIEM with H-matrix is considered. The boundary of the domain

is divided into clusters using a binary tree. We approximate the dense submatrices of

the hierarchical matrices as low-rank matrices using adaptive cross approximate (ACA).

We solve some numerical examples and confirm the reduction of CPU time and required
memoey for 2-D TD-BIEM witn H-matrix and ACA.
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Fig. 1 The wave scattering problem in 2D.
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Fig. 2 The distance r between x’ and S;.
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Fig. 5 The size and distance of clusters.
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Fig. 6 The division of the sub-matrix.
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Fig. 7 The wave scattering problem with two scatter-

ers.
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Table 1 The comparison of the required memory and

CPU time.
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N At Nt mem | time err
(MB) | (sec)
500 0.025 179 179 25.2 | 1.4 x 1073
1000 | 0.013 358 1432 | 322.7 | 3.8 x 1074
1500 | 0.0084 | 537 || 4833 | 1699 | 1.6 x 10~*
2000 | 0.0062 | 716 11456 | 5805 | 9.7 x 107°

3000 | 0.0042 | 1074 || 38664 | 33061 | 4.3 x 107°

H-mat and ACA

N At Nt mem | time err
(MB) | (sec)
500 0.025 179 72.0 274 | 1.4x1073
1000 | 0.013 | 358 || 406.9 | 188.2 | 3.8 x 1074
1500 | 0.0084 | 537 1130 | 625.5 | 1.6 x 1074
2000 | 0.0062 | 716 2089 1359 | 9.7 x 1075
3000 | 0.0042 | 1074 || 5330 | 4388 | 4.3 x 107°

4000 | 0.0031 | 1432 || 10042 | 11303 | 2.3 x 10~°
6000 | 0.0021 | 2148 || 25150 | 38377 | 1.0 x 107
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