HARMONIC RAYLEIGH–RITZ EXTRACTION FOR THE MULTIPARAMETER EIGENVALUE PROBLEM^∗

MICHIEL E. HOCHSTENBACH^† AND BOR PLESTENJAK^‡

Abstract. We study harmonic and refined extraction methods for the multiparameter eigenvalue problem. These techniques are generalizations of their counterparts for the standard and generalized eigenvalue problem. The methods aim to approximate interior eigenpairs, generally more accurately than the standard extraction does. We study their properties and give Saad-type theorems. The processes can be combined with any subspace expansion approach, for instance a Jacobi–Davidson type technique, to form a subspace method for multiparameter eigenproblems of high dimension.

Key words. multiparameter eigenvalue problem, two-parameter eigenvalue problem, harmonic extraction, refined extraction, Rayleigh–Ritz, subspace method, Saad’s theorem, Jacobi–Davidson

AMS subject classifications. 65F15, 65F50, 15A18, 15A69

∗Received October 30, 2006. Accepted for publication June 30, 2007. Published online April 29, 2008. Recommended by M. Hochbruck.

†Department of Mathematics and Computing Science, Eindhoven University of Technology, PO Box 513, 5600 MB, The Netherlands (www.win.tue.nl/∼hochsten/). The research of this author was supported in part by NSF grant DMS-0405387.

‡Department of Mathematics, University of Ljubljana, Jadranska 19, SI-1000 Ljubljana, Slovenia (www-lp.fmf.uni-lj.si/plestenjak/bor.htm).