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BiCGSafe Method with Crout Version of ILU Decomposition
Giving Triple Safe Keys for Convergence

MakI FUJIWARA,t MASAHIRO YOSHIDA' and SEIJI FUJINOt

In this paper, we study the performance of BiCGStab, GPBi-CG and BiCGSafe methods
preconditioned with ILU decomposition. The robustness of such methods depends on the
following three keys: (1) stability of preconditioning, (2) robustness of iterative method, and
(3) initial choice of shadow residual vector for iterative solutions, f. Good combination of
these three keys typically leverages the performance. For the first key, we develop a Crout
version of drop-threshold ILU (ILUC) with diagonal magnification parameter for robust and
efficient preconditioning. The effectivenesses of these three keys are investigated through
the experiments of a suite of sparse matrices from real applications including a modeling
of electromagnetic-mechanical applications. Our preliminary results demonstrate that our
ILUC-BiCGSafe scheme with random vector for 7 is very robust and efficient, indicating the

best triple keys.
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Fig.1 Diagram of Crout version ILU decomposition.
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Fig.2 Eddy current analytic model (1/8 region).
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Table 1 Comparison of convergence of the iterative meth-
ods at tolerance of 0.005 for 82 cases with param-
eters v included in the interval [1.018, 1.180].
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