ON PRECONDITIONING SCHUR COMPLEMENT AND SCHUR COMPLEMENT PRECONDITIONING^∗

JUN ZHANG^†

Abstract. We study two implementation strategies to utilize Schur complement technique in multilevel recursive incomplete LU preconditioning techniques (RILUM) for solving general sparse matrices. The first strategy constructs a RILUM to precondition the original matrix. The second strategy solves the first Schur complement matrix using the lower level parts of the RILUM as the preconditioner. We discuss computational and memory costs of both strategies and the potential effect on grid independent convergence rate of RILUM with different implementation strategies.

Key words. sparse matrices, Schur complement, RILUM, preconditioning techniques.

AMS subject classifications. 65F10, 65N06.

∗Received May 25, 1999. Accepted for publication February 1, 2000. Recommended by S. Parter. This research was supported in part by the U.S. National Science Foundation under grant CCR-9902022 and in part by the University of Kentucky Center for Computational Sciences.

†Department of Computer Science, University of Kentucky, 773 Anderson Hall, Lexington, KY 40506-0046, USA (E-mail:jzhang@cs.uky.edu. URL:http://www.cs.uky.edu/∼jzhang).