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Fast and accurate algorithms for solving eigenvalue problems
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We study numerical algorithms for solving eigenvalue problems.

(1) Large-scale eigenvalue problems arise in network analysis and are needed to be solved. We
develop a fast algorithm for solving the problems. Numerical results on a parallel computer show
that our algorithm can compute solutions of the problems faster compared to the existing algorithms.

(2) We analyze the convergence property of the existing fast algorithm for solving eigenvalue
problems. Our analysis clarifies the point that the algorithm is specialized for computing
particular solutions of the problems. This result suggests that the algorithm and the other existing

algorithms should be selectively used depending on target solutions. (3) We develop an iterative
algorithms for solving large-scale generalized Hermitian eigenvalue problems. Our algorithm shows
the faster convergence than the existing algorithms and thus requires lesser computational time.
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