CROUT VERSIONS OF ILU FACTORIZATION WITH PIVOTING FOR SPARSE SYMMETRIC MATRICES^∗

NA LI^† AND YOUSEF SAAD^†

Abstract. The Crout variant of ILU preconditioner (ILUC) developed recently has been shown to be generally advantageous over ILU with Threshold (ILUT), a conventional row-based ILU preconditioner. This paper explores pivoting strategies for sparse symmetric matrices to improve the robustness of ILUC. We integrate two symmetrypreserving pivoting strategies, the diagonal pivoting and the Bunch-Kaufman pivoting, into ILUC without significant overheads. The performances of the pivoting methods are compared with ILUC and ILUTP ([20]) on a set of problems, including a few arising from saddle-point (KKT) problems.

Key words. incomplete LU factorization, ILU, ILUC, sparse Gaussian elimination, crout factorization, preconditioning, diagonal pivoting, Bunch-Kaufman pivoting, ILU with threshold, iterative methods, sparse symmetric matrices

AMS subject classifications. 65F10, 65F50

∗Received April 6, 2004. Accepted for publication January 19, 2005. Recommended by A. Frommer. This work was supported by the National Science Foundation under grant ACI-0305120, and by the Minnesota Supercomputer Institute.

†Department of Computer Science and Engineering, University of Minnesota, 200 Union Street S.E., Minneapolis, MN 55455. email: {nli,saad}@cs.umn.edu