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Fig. 6.1. CPU times for applying the Laplace kernel in various cases using LAPACK/ATLAS
(LP), the FMM, and recursive skeletonization (RS) as a function of the matrix size N . For LP
and RS, the computation is split into two parts: precomputation (pc), for LP consisting of matrix
formation and for RS of matrix compression, and matrix-vector multiplication (mv). The precision
of the FMM and RS was set at ε = 10−9. Dotted lines indicate extrapolated data.

Table 6.1
Numerical results for applying the Laplace kernel in the 2D surface case at precision ε = 10−9:

N , uncompressed matrix dimension; Kr, row skeleton dimension; Kc, column skeleton dimension;
Tcm, matrix compression time (s); Tmv, matrix-vector multiplication time (s); E, relative error; M ,
required storage for compressed matrix (MB).

N Kr Kc Tcm Tmv E M
1024 94 94 6.7E−2 1.0E−3 3.1E−8 8.5E−1
2048 105 104 1.4E−1 1.0E−3 4.5E−8 1.7E+0
4096 113 114 3.1E−1 1.0E−3 1.1E−7 3.4E+0
8192 123 123 6.7E−1 3.0E−3 4.4E−7 6.4E+0

16384 133 134 1.4E+0 7.0E−3 4.0E−7 1.3E+1
32768 142 142 2.7E+0 1.4E−2 4.7E−7 2.5E+1
65536 150 149 5.4E+0 2.8E−2 9.4E−7 5.0E+1

131072 159 158 1.1E+1 5.7E−2 9.8E−7 1.0E+2

Table 6.2
Numerical results for applying the Laplace kernel in the 2D volume case at precision ε = 10−9;

notation is as in Table 6.1.

N Kr Kc Tcm Tmv E M
1024 299 298 3.3E−1 1.0E−3 3.6E−10 2.9E+0
2048 403 405 8.9E−1 1.0E−3 3.7E−10 7.1E+0
4096 570 570 2.7E+0 5.0E−3 1.0E−09 1.8E+1
8192 795 793 6.8E+0 1.0E−2 8.8E−10 4.3E+1

16384 1092 1091 1.8E+1 2.3E−2 7.7E−10 1.0E+2
32768 1506 1505 4.4E+1 4.5E−2 1.0E−09 2.3E+2
65536 2099 2101 1.3E+2 1.1E−1 1.1E−09 5.3E+2

131072 2904 2903 3.4E+2 2.7E−1 1.1E−09 1.2E+3


