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The Filter Diagonalization Method
for the Unsymmetric Matrix Eigenproblem

Murakami Hiroshi
Dep. of Math. and Information Sci., Tokyo Metropolitan University.

For a given unsymmetric matrix eigenproblem, the filter diagonalization method based on the Rayleigh-
Ritz procedure is used to solve those eigenpairs whose eigenvalues are in the specified region in the
complex plane. The filter is a linear combination of resolvents and is designed to pass well those
components of eigenvectors whose eigenvalues are in the specified region but block strongly the others.
An approximation of the invariant subspace spanned by those eigenvectors whose eigenvalues are in
the region is constructed by the SVD analysis from enough many filtered vectors. The Rayleigh-Ritz
procedure is applied to it and gives the well approximated eigenpairs. The obtained pairs can be improved
by the use of the Rayleigh quotient iteration or the simultaneous iteration.
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