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IDR(s) method [4] and extended variants of IDR(s) method [3] based on the IDR Theorem have
been proposed one after another. The authors also proposed IDR(s)-based iterative method
with iteration matrix of SOR (Successive Over-Relaxation) method in order to accelerate its
convergence [2]. In my talk, we propose an algorithm of IDR(s)-based Residual Reduction
method using precondition with Eisenstat trick [1]. We refer to IDR(s)-R2 method. We present
summary of performance of IDR(s)-R2 method using some preconditions with Eisenstat trick in
Table 1. We realize that preconditioned IDR(s)-R2 method outperforms with the conventional
iterative methods.

Table 1: Summary of performance of preconditioned IDR(s)-R2 method.

method precond. no. of no. of no. of total
convergence nonconvergence fastest case (%)

none 11/18 7/18 0/18 0
Gauss-Seidel-L 18 0 8

IDR(s)-R2 Eisenstat-L 17 1 1 14(61%)
Eisenstat–UL 17 1 5

BiCGStab ILU(0) 15 3 5 5(22%)

BiCGSafe ILU(0) 15 3 4 4(17%)

References

[1] Eisenstat, S. C.: Efficient implementation of a class of preconditioned conjugate gradient methods,
SIAM J. Sci. Stat. Compute., 2(1981), 1-4.

[2] Fujino, S., Sonneveld, P. and van Gijzen, M.B. and Onoue, Y., Application of the IDR Theorem
to Stationary Iterative Methods and their Performance Evaluation, The Abstract of SIAM LA09,
Monterey (2009).

[3] Kusakabe, Y., Fujino, S., A proposal of Jacobi method based on extended Induced Dimension
Reduction Theorem aimed at high convergence rate, The Proc. of EMAC2009, Adelaide (2009).

[4] Sonneveld, P., van Gijzen, M.B., IDR(s): a family of simple and fast algorithms for solving large
nonsymmetric linear systems, SIAM J. Sci. Comput., 31(2008), 1035–1062.

1Research Institute for Information Technology, Kyushu University
2Graduate School of Information Science and Electrical Engineering, Kyushu University

1


