THE CONVERGENCE RATE OF THE CHEBYSHEV SEMIITERATIVE METHOD UNDER A PERTURBATION OF THE FOCI OF AN ELLIPTIC DOMAIN^∗

XIEZHANG LI^† AND FANGJUN ARROYO^‡

Abstract. The Chebyshev semiiterative method (CHSIM) is a powerful method for finding the iterative solution of a nonsymmetric real linear system Ax = b if an ellipse excluding the origin well fits the spectrum of A. The asymptotic rate of convergence of the CHSIM for solving the above system under a perturbation of the foci of the optimal ellipse is studied. Several formulae to approximate the asymptotic rates of convergence, up to the first order of a perturbation, are derived. These generalize the results about the sensitivity of the asymptotic rate of convergence to a perturbation of a real-line segment spectrum by Hageman and Young, and by the first author. A numerical example is given to illustrate the theoretical results.

Key words. Chebyshev semiiterative method, Asymptotic rate of convergence.

AMS subject classifications. 65F10

∗ Received by the editors on 23 April 2002. Final manuscript accepted on 25 April 2002. Handling Editor: Daniel Hershkowitz.

†Department of Mathematics and Computer Science, Georgia Southern University, Statesboro, GA 30460, USA (xli@gsu.cs.gasou.edu).

‡Mathematics Department, Coker College, Hartsville, SC 29550, USA (farroyo@pascal.coker.edu).