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Abstrakt prednasky:

Minimum residual Krylov subspace methods form a popular class of iterative methods for solv-
ing large and sparse nonsymmetric systems of linear algebraic equations. Besides the GMRES
method [5], other mathematically equivalent implementations like Simpler GMRES [6] and
namely GCR [1] are used in computational practice. As shown in [6, 4, 3] their numerical behav-
iour depends strongly on the conditioning of the basis of the Krylov subspace, which appears to
be directly linked to the convergence of the residual norms. While the condition number of the
basis used in Simpler GMRES is growing with decreasing relative residual norms, fast conver-
gence of the residual norms results in the well-conditioned residual basis of GCR. We propose a
stable variant of Simpler GMRES and GCR [2], which is based on the adaptive choice of the
Krylov subspace basis at a given iteration step using the intermediate residual norm decrease
criterion. The new direction vector is chosen as in the original implementation of Simpler
GMRES or it is equal the normalized residual vector as in the GCR method. Such an adaptive
stratégy leads to a well-conditioned basis of the Krylov subspace, which provides a numerically
stable and more robust variant of Simpler GMRES or GCR.
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