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In the time-domain BEM with the Haar wavelet-based space- and time discretization for 2-D dif-

fusion problems, we attempt to reduce the computational cost of the BE analysis by omitting an

unnecessary calculation and storage on the entries with the same value in the coefficient matrix. The

existence of the matrix entries with the same value depends on the kind and the arrangement of the

basis functions in the time-domain. The present reduction strategy enables us to reduce the matrix
entries of O(NZN?) to O(NZ - Nilog N¢) (IN,: the number of the basis functions on a boundary,

N:: the number of the basis in the time-domain) without matrix compression scheme.
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Fig.1 Two kinds of arrangement of two basis functions ) = ¢
and y) = ) in the time domain. The two matrix entries on
these two kinds of arrangement have the same absolute value.
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Fig.2 Two kinds of arrangement of two basis functions y(©) =
P8 and x(7) = A (A > A) in the time domain. The two
matrix entries on these two kinds of arrangement have the same

value.
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Fig.3 Two kinds of arrangement of two basis functions y(©) =
Pp™B) and x () = A (A < ) in the time domain. The two
matrix entries on these two kinds of arrangement have the same
value.
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Fig.4 Two kinds of arrangement of two basis functions y!) =
M8 and ) = M)A = X) in the time domain. The two
matrix entries on these two kinds of arrangement have the same
value.
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Tablel Compression rate p(%) of the coefficient matrix.

00d p(%)
ooooooo 000000 000000
1x1072 114.835 40.155
1x107*% 325,510 133.411
1x107° 677.328 290.872
1x1076 1161.874 500.333
1x10°7 1629.236 677.750
0 2053.125 809.375
ooo(@oo) < 100 —
Wavelet BEMO D OO DO DO O 45.197 —

Table2 CPU timefor generating the coefficient matrix.
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1x 1073 4032.81 3047.28
1x107* 5967.98 4414.77
1x107° 8067.91 5697.17
1x10°° 10109.26 6654.79
1% 1077 11515.93 7278.42
0 12249.58 7539.47
ooo(@oo) 0.81 —
Wavelet BEM (DO OO 0O) 15.23 —
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