GENERALIZATIONS OF HARMONIC AND REFINED RAYLEIGH–RITZ^∗

MICHIEL E. HOCHSTENBACH^†

Abstract. We investigate several generalizations of the harmonic and refined Rayleigh–Ritz method. These may be practical when one is interested in eigenvalues close to one of two targets (for instance, when the eigenproblem has Hamiltonian structure such that eigenvalues come in pairs or quadruples), or in rightmost eigenvalues close to (for instance) the imaginary axis. Our goal is to develop new methods to extract promising approximate eigenpairs from a search space, for instance one generated by the Arnoldi or Jacobi–Davidson method. We give theoretical as well as numerical results of the methods, and recommendations for their use.

AMS subject classifications. 65F15, 65F50

Key words. Rational harmonic Rayleigh–Ritz, rightmost eigenvalue, structured eigenproblem, Hamiltonian matrix, Rayleigh–Ritz, harmonic Rayleigh–Ritz, refined Rayleigh–Ritz, subspace method, subspace extraction, Jacobi– Davidson

∗Received September 15, 2004. Accepted for publication October 23, 2005. Recommended by R. Lehoucq. †Department of Mathematics, Case Western Reserve University, 10900 Euclid Avenue, Cleveland, OH 44106- 7058, USA (hochsten@case.edu, www.case.edu/artsci/math/hochstenbach). The research of this author was supported in part by NSF grant DMS-0405387.