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Acceleration of Computation for Electromagnetic Wave
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Abstract: In the computation of electromagnetic wave scattering problem, the most time-comsuming part is
that of solving a linear system of equations. This is largely caused by its dense coefficient matrix. This motivates
the reduction of amount of operations. In the previous paper, we reduced drastically the amount of operations
and necessary memory for matrix-vector product using a fast multipole algorithm. In this paper, we focus on
variants of preconditioner. Moreover the GMRES method is adopted as an iterative method. The matrices with a
natural block form often arise when the boundary element method is used. This situation is a key to improvement
of efficiency of computation. Numerical results show that our proposed two-step block Jacobi method is effective

for realizing a high-performance computation as well as standard block Jacobi preconditioner.
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# 1. BaE D% GMRES #OWHRE TOREEE, HERMBIUNLER L (Nopre) D& L DOLLE
(PR - 17 x 17, EEY . RIEEE, SHERR (B0 $), T : kb (BT 1 %))

HERRER er
2.0 4.0 8.0 16.0 32.0 64.0

iTALPHE Iter. Time Iter. Time Iter. Time Iter. Time Iter. Time Iter. Time
Nopre 1088 9400.4 | 1691 15247.3 | 1479 13182.1 | 1047 9069.3 836 7136.6 | 1538 13734.5
100 100 100 100 100 100 100 100 100 100 100 100

BJ 1747 15829.3 | 1023 8859.6 | 1386 12276.1 373 3099.8 323 2674.8 422 3519.0
160.6 168.4 | 60.5 58.1 93.7 93.1 | 35.6 34.2 | 38.6 375 | 274 25.6

Prel 1482 13112.3 | 1359 11932.2 | 1495 13225.3 954 8166.4 | 1418 12479.1 919 7846.1
136.2 139.5 | 80.4 78.3 | 101.1 100.3 | 91.1 90.0 | 169.6 1749 | 59.8 57.1

Pre2 1215 10250.6 | 1064 8930.1 1353 11471.6 718 5958.2 | 1004 8414.0 634 5244.7
111.7 109.0 | 62.9 58.6 91.5 87.0 | 68.6 65.7 | 120.1 117.9 | 41.2 38.2

Pre3 749 6287.1 414 3419.4 821 6922.2 429 3545.9 | 1129 9675.0 | 341 2805.9
68.8 66.9 | 24.5 22.4 | 55.5 52.5 | 41.0 39.1 | 135.1 135.6 | 22.2 20.4
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ratio[%] | BJ Prel Pre2 Pre3 | Total
75 ~ 100 0 0 0 0 0
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0~25 73 0 0 183 256
Total 112 0 3 200 315

ratio[%)] BJ Prel Pre2 Pre3 | Total
75 ~ 100 1 0 5 1 7
50 ~ 75 10 0 0 5 15
25 ~ 50 47 0 0 18 65
0~ 25 125 0 0 102 227
Total 183 0 5 126 314
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