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In this study, we analyzed preconditioned bi-Lanczos iterative algorithms,
which assume the existence of a dual system. Various iterative methods are often used in conjunction
with preconditioning that improve the properties of linear equations; such typical algorithms are
preconditioned CGS (PCGS) or preconditioned BiCG (PBiCG). Especially, we discussed a variety of PCGS
algorithms including improved PCGS, by comparing two typical PCGS, and we analyzed the structure of

the solution vector for each Krylov subspace. Further, we analyzed the structures on the
polynomials of the PBiCG algorithms that correspond to the above PCGS. The improved PCGS has been
verified as a coordinative to the left-PCGS, and it has the advantages of both the conventional and
the left-PCGS. And, we showed that the direction of the preconditioned system of the bi-Lanczos
algorithms can be switched by the construction and setting of the initial residual vector of the
dual system.
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