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In this study, we analyzed preconditioned bi-Lanczos iterative algorithms,
which assume the existence of a dual system. By comparing the logical structures of these
algorithms, we show that the direction of the preconditioned system can be switched by the
construction and setting of the initial shadow residual vector. And we propose a changing over
stopping criterion for the improved PCGS, that results in a higher accuracy than the conventional
and the left-PCGS. Further, we proposed improved algorithms for preconditioned bi-Lanczos-type
methods with residual norm minimization for the stable solution of systems of linear equations. In
particular, preconditioned algorithms pertaining to the bi-conjugate gradient stabilized method
(BiCGStab) and the generalized product-type method based on the BiCG (GPBiCG) have been improved.
Numerical results showed the improvements with respect to the preconditioned BiCGStab, the
preconditioned GPBiCG, and stopping criterion changeover.
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3.26 (739) -13.07 (39) 3.26 (739) -13.51 (37)
0lm2000 7.04 BD -9.00 7.04 BD -11.38
56.35 (Max) -13.17 (38) 56.35 (Max) -13.18 (30)
0lm5000 60.75 -10.02 60.75 -9.36
21217 (118) | -14.97 (172) | -15.09 (204) -15.11 (180)
raefsky3 -4.50 -11.30 -11.08 -10.84
-12.43 (682) 9.94 (518) -12.43 (682) -12.23 (666)
viscoplasticl -8.88 -6.32 -8.88 -8.64
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(mx=2500) | -12.07 (1583) | -9.16 (1132) | -12.07 (1583) | -12.14(1155)
young3c -10.49 -8.04 -10.49 -10.54
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