ON THE CONVERGENCE OF A NEW RAYLEIGH QUOTIENT METHOD WITH APPLICATIONS TO LARGE EIGENPROBLEMS^�

D. P. OLEARY^† AND G. W. STEWART^‡

Abstract. In this paper we propose a variant of the Rayleigh quotient method to compute an eigenvalue and corresponding eigenvectors of a matrix. It is based on the observation that eigenvectors of a matrix with eigenvalue zero are also singular vectors corresponding to zero singular values. Instead of computing eigenvector approximations by the inverse power method, we take them to be the singular vectors corresponding to the smallest singular value of the shifted matrix. If these singular vectors are computed exactly the method is quadratically convergent. However, exact singular vectors are not required for convergence, and the resulting method combined with Golub–Kahan–Krylov bidiagonalization looks promising for enhancement/refinement methods for large eigenvalue problems.

Key words. Rayleigh quotient method, singular value decomposition, large eigenproblem.

AMS subject classifications. 15A42, 65F15, 65H15.

∗Received October 12, 1997. Accepted for publication July 6, 1998. Recommended by R. Lehoucq. This work was supported by the National Science Foundation under grant CCR-95-03126.

†Department of Computer Science and Institute for Advanced Computer Studies, University of Maryland, College Park, MD 20742.

‡Department of Computer Science and Institute for Advanced Computer Studies, University of Maryland, College Park, MD 20742, (stewart@cs.umd.edu).