HOMOGENEOUS JACOBI–DAVIDSON^∗

MICHIEL E. HOCHSTENBACH^† AND YVAN NOTAY^‡

Abstract. We study a homogeneous variant of the Jacobi–Davidson method for the generalized and polynomial eigenvalue problem. While a homogeneous form of these problems was previously considered for the subspace extraction phase, in this paper this form is also exploited for the subspace expansion phase and the projection present in the correction equation. The resulting method can deal with both finite and infinite eigenvalues in a natural and unified way. We show relations with the multihomogeneous Newton method, Rayleigh quotient iteration, and (standard) Jacobi–Davidson for polynomial eigenproblems.

Key words. homogeneous form, quadratic eigenvalue problem, generalized eigenvalue problem, polynomial eigenvalue problem, infinite eigenvalues, correction equation, subspace method, subspace expansion, large sparse matrices, bihomogeneous Newton, multihomogeneous Newton, Rayleigh quotient iteration, Jacobi–Davidson

AMS subject classifications. 65F15, 65F50

∗Received November 6, 2006. Accepted for publication June 11, 2007. Published online on December 13, 2007. Recommended by M. Hochbruck.

†Service de Métrologie Nucléaire, Université Libre de Bruxelles (C.P. 165-84), 50 Av. F.D. Roosevelt, B-1050 Brussels, Belgium. Research supported by the Belgian FNRS and NSF grant DMS-0405387. Current address: Department of Mathematics and Computing Science, Eindhoven University of Technology, PO Box 513, 5600 MB, The Netherlands (www.win.tue.nl/∼hochsten/).

‡Service de Métrologie Nucléaire, Université Libre de Bruxelles (C.P. 165-84), 50 Av. F.D. Roosevelt, B-1050 Brussels, Belgium (homepages.ulb.ac.be/∼ynotay/). Research supported by the Belgian FRNS, Maître de Recherches.