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Development of numerical methods for solving large-scale ill-conditioned linear
system of equations and its applications
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The purpose of our study is to develop new numerical methods for solving
large-scale ill-conditioned linear system of equations. For dense matrices, numerical methods based on
the singular value decomposition (SVD) have been used. However, these methods need high computational
costs. To overcome such difficulties, we make use of numerical methods based on the QR decomposition

instead of the SVD. We propose a new algorithm for efficiently computing the QR factorization of a given
matrix. Our method uses a recursive blocked Gram-Schmidt orthogonalization and a recursive blocked

Chogegky factorization. Numerical experiments show that our method is better than the conventional
methods.
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