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Abstract

Abstract

Based on the orthogonal projection principle and a second-order Arnoldi procedure,
the second-order Arnoldi (SOAR) method has been proposed for the quadratic eigenvalue
problem. It can be uesd to computer some eigenpairs of the quadratic eigenvalue problem
by working on it directly, and preserve physical structures of the original problem.
However, the SOAR method cannot be restarted effectively. To correct this serious
deficiency, we instead use a generalized second-order Arnoldi (GSOAR) procedure
starting with a general vector, and based on the refined projection technique, we propose
a refined generalized second-order Arnoldi method for attaining more exact eigenvectors.
By using the connections between GSOAR procedure and the Arnoldi process, two
generic restaring techniques can be applied to the RGSOAR procedure, and we would
discuss them. Then we propose a new restarting method based on the property of the
subspace generalized by Sorensen’s method, it can computer some eigenvalues efficiently
which are not well-separated. Numerical examples illustrate the efficiency and superiority

of the new methods.

Key words: quadratic eigenvalue problem; generalized second-order Arnoldi subspace;

refined Ritz vector; Sorensen’s method; restarting.
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