ON ALGEBRAIC MULTILEVEL METHODS FOR NON-SYMMETRIC SYSTEMS - CONVERGENCE RESULTS^∗

CHRISTIAN MENSE^† AND REINHARD NABBEN^†

Abstract. We analyze algebraic multilevel methods applied to non-symmetric M-matrices. Two types of multilevel approximate block factorizations are considered. The first one is related to the AMLI method. The second method is the multiplicative counterpart of the AMLI approach which we call the multiplicative algebraic multilevel (MAMLI) method. The MAMLI method is closely related to certain geometric and algebraic multigrid methods, such as the AMGr method. Although these multilevel methods work very well in practice for many problems, not much is known about theoretical convergence properties for non-symmetric problems. Here, we establish convergence results and comparison results between AMLI and MAMLI multilevel methods applied to non-symmetric M-matrices.

Key words. algebraic multilevel methods, multilevel approximate block factorizations, algebraic multigrid methods, AMLI method

AMS subject classifications. 65F10, 65F50, 65N22

∗Received June 21, 2007. Accepted for publication July 9, 2008. Published online on December 8, 2008. Recommended by Y. Saad.

† Institut für Mathematik, MA 3-3, Technische Universität Berlin, Strasse des 17. Juni 136, D-10623 Berlin, Germany ({mense,nabben}@math.tu-berlin.de).