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Innovations in the smoothing technique for linear iterative solvers and its
application to optimization algorithms
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Krﬁlov subspace methods are effective iterative solvers for large linear
systems of equations. In this study, we have improved the smoothing technique for obtaining a smooth
convergence behavior of the iterative methods. This new smoothing scheme enables the accuracy of
the approximate solutions to be improved. We have also proposed a new framework named GPBiCGstab(L)
which unifies several algorithms of the hybrid BiCG methods. Furthermore, we have studied on
Riemannian optimization. We have developed an efficient Newton’ s method, where Newton' s equation

is solved efficiently using the Krylov subspace methods, and also designed a new retraction scheme
based on the matrix decomposition.
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