SOLVING LARGE-SCALE QUADRATIC EIGENVALUE PROBLEMS WITH HAMILTONIAN EIGENSTRUCTURE USING A STRUCTURE-PRESERVING KRYLOV SUBSPACE METHOD^∗

PETER BENNER^†, HEIKE FASSBENDER^‡, AND MARTIN STOLL^§

Abstract. We consider the numerical solution of quadratic eigenproblems with spectra that exhibit Hamiltonian symmetry. We propose to solve such problems by applying a Krylov-Schur-type method based on the symplectic Lanczos process to a structured linearization of the quadratic matrix polynomial. In order to compute interior eigenvalues, we discuss several shift-and-invert operators with Hamiltonian structure. Our approach is tested for several examples from structural analysis and gyroscopic systems.

Key words. quadratic eigenvalue problem, Hamiltonian symmetry, Krylov subspace method, symplectic Lanczos process, gyroscopic systems

AMS subject classifications. 65F15, 15A24, 47A75, 47H60

∗Received October 31, 2006. Accepted for publication December 19, 2008. Published online on February 24, 2009. Recommended by B. Lang.

†TU Chemnitz, Fakultät für Mathematik, Mathematik in Industrie und Technik, 09107 Chemnitz, Germany (benner@mathematik.tu-chemnitz.de).

‡AG Numerik, Institut Computational Mathematics, TU Braunschweig, D-38023 Braunschweig, Germany (h.fassbender@tu-bs.de).

§Mathematical Institute, 24-29 St Giles’, Oxford, OX1 3LB, England (stoll@maths.ox.ac.uk).