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Construction of the Approximate Invariant Subspace

of a Symmetric Generalized Eigenproblem
by the Filter Operator

HiroSHI MURAKAMITL

By the filter diagonalization method, for a real symmetric definite general-
ized eigenproblem Av = ABv of large size, only those eigenpairs are solved
whose eigenvalues are in the interval [a,b]. The filter diagonalization method
applies the subspace method to the subspace which is spanned by the set of
filter’s output vectors to give approximations of eigenpairs. The filter we use is
a linear combination of resolvents with complex shifts. Since the set of filter’s
output vectors usually has many rank deficiencies, the direct application of the
subspace method to the set is not appropriate. Therefore, previously the set
of B-orthonormal basis for the subspace method has been constructed by the
use of SVD of the filter’s output vectors in B-metric with the cut-off of singu-
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lar values below a threshold. Our new method makes use both information of
input and output vectors of the filter and the property of the filter operator to
construct a set of B-orthonormal basis so that the set spans an approximation
of the invariant subspace whose eigenvalues are in the interval [a,b]. Some re-
sults of numerical experiments are shown which solved real symmetric definite
generalized eigenproblems for the cases both coefficient matrices are banded.
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Fig.1 Conceptual graph of the filter’s transfer function g(t).
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Fig.2 Exam-1, by the current method: Distribution of singular values (m = 150,
threshold = 107?).
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Fig.10 Exam-3, by the current method: Distribution of singular values (m = 200,
threshold = 1073).
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Fig.12 Exam-3, by the present method: Distribution of ¢ (m = 200, threshold = 0.25).
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Table 5 Exam-3, by the current method: The breakdown of elapsed times in seconds.
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