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Tuning of Iterative Solvers by Using Schur Complement
HIKARU SAMUKAWA'

In iterative solvers applied for five/seven-points finite difference discretization in two/three-
dimensional problems, it is sometimes faster to solve a set of equations of the reduced-system
obtained through reordering to red-black sequence and reducing red-set than of the full-system
with natural ordering. This method was reported to be effective for symmetric coefficient ma-
trices in two-dimensional problems, however an unpremeditated application of the method
often results in large operation-increase in three-dimensional problems. This paper proposes
an implementation of “odd number adjustment” to guard this operation-increase. Several
numerical experiments show that the method is also effective in three-dimensional problems.
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Fig.1 Position of nonzero-elements in coefficient matrix
by 5-points scheme.
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Fig.3 Submatrix of 5-points scheme (odd and even).
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scheme.
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Table 1 Number of iterations and condition number of symmetric coefficient matrix.
K —& K %t
Number CG % ICCG MICCG # ICCG &
of Meshes Full Reduced Full Reduced Full Reduced Full Reduced
413 135 (714) 68 (179) | 52 (73.6) 30 (22.4) | 20 (17.8) 19 (5.5) | 81 (237) 45 (62.9)
603 196 (1505) 98 (377) | 73 (155) 42 (46.6) | 38 (35.8) 22 (9.2) | 110 (274) 61 (76.4)
803 259 (2656) 130 (665) | 96 (272) 54 (81.8) | 49 (62) 27 (15) | 145 (864) 80 (247)
No. of iterartions (Condition number)
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Fig.5 Distribution of diffusion coefficients.
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