A GENERALIZATION OF THE STEEPEST DESCENT METHOD FOR MATRIX FUNCTIONS^∗

M. AFANASJEW^†, M. EIERMANN^†, O. G. ERNST^†, AND S. GÜTTEL^†

In memory of Gene Golub

Abstract. We consider the special case of the restarted Arnoldi method for approximating the product of a function of a Hermitian matrix with a vector which results when the restart length is set to one. When applied to the solution of a linear system of equations, this approach coincides with the method of steepest descent. We show that the method is equivalent to an interpolation process in which the node sequence has at most two points of accumulation. This knowledge is used to quantify the asymptotic convergence rate.

Key words. Matrix function, Krylov subspace approximation, restarted Krylov subspace method, restarted Arnoldi/Lanczos method, linear system of equations, steepest descent, polynomial interpolation

AMS subject classifications. 65F10, 65F99, 65M20

∗Received October 16, 2007. Accepted for publication April 22, 2008. Recommended by D. Szyld. This work was supported by the Deutsche Forschungsgemeinschaft.

†Institut für Numerische Mathematik und Optimierung, Technische Universität Bergakademie Freiberg, D-09596 Freiberg, Germany ({martin.afanasjew,eiermann,ernst}@math.tu-freiberg.de,

guettel@googlemail.com).