INEXACT NEWTON PRECONDITIONING TECHNIQUES FOR

LARGE SYMMETRIC EIGENVALUE PROBLEMS^�

KESHENG WU^†, YOUSEF SAAD^‡, AND ANDREAS STATHOPOULOS^§

Abstract. This paper studies a number of Newton methods and use them to define new secondary linear systems of equations for the Davidson eigenvalue method. The new secondary equations avoid some common pitfalls of the existing ones such as the correction equation and the Jacobi-Davidson preconditioning. We will also demonstrate that the new schemes can be used efficiently in test problems.

Key words. sparse matrix eigenvalue problem, Newton method, preconditioning for eigenvalue method.

AMS subject classifications. 65F50, 65F15.

∗Received January 29, 1998. Accepted for publication August 24, 1998. Recommended by R. Lehoucq. Work supported by National Science Foundation under contract No. NSF/DMR-95 25885, NSF/ASC-95 04038, by the Minnesota Supercomputer Institute, and in part by the Director, Office of Energy Research, Office of Laboratory Policy and Infrastructure Management, of the U.S. Department of Energy under Contract No. DE-AC03-76SF00098.

†Lawrence Berkeley National Laboratory, Berkeley, CA. (kwu@lbl.gov).

‡Computer Science Department, University of Minnesota, Minneapolis, MN. (saad@cs.umn.edu). §Computer Science Department, College of William and Mary, Williamsburg, VA. (andreas@cs.wm.edu).