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The aim of this study is to develop new algorithms for matrix computations
based on non-orthogonal transformations and analyze their convergence properties and accuracy
theoretically. We chose the time-dependent eigenvalue problem and preconditioning methods for
iterative solution of linear systems as examples. For the former, we developed an algorithm based on

matrix multiplications, which is suited for next-generation microprocessors. For the latter, we
developed a highly parallel algorithm based on the modified incomplete Cholesky factorization and

the block red-block ordering.
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