NEUMANN–NEUMANN METHODS FOR VECTOR FIELD PROBLEMS^∗

ANDREA TOSELLI^†

Abstract. In this paper, we study some Schwarz methods of Neumann–Neumann type for some vector field problems, discretized with the lowest order Raviart–Thomas and Nédélec finite elements. We consider a hybrid Schwarz preconditioner consisting of a coarse component, which involves the solution of the original problem on a coarse mesh, and local ones, which involve the solution of Neumann problems on the elements of the coarse triangulation, also called substructures. We show that the condition number of the corresponding method is independent of the number of substructures and grows logarithmically with the number of unknowns associated with an individual substructure. It is also independent of the jumps of both the coefficients of the original problem. The numerical results presented validate our theoretical bound.

Key words. edge elements, Raviart–Thomas elements, domain decomposition, iterative substructuring, preconditioners, heterogeneous coefficients

AMS subject classifications. 65F10, 65N22, 65N30, 65N55.

∗ Received June 1, 1999. Accepted March 15, 2000. Recommended by S.C. Brenner. This work was supported in part by the National Science Foundation under Grants NSF-CCR-9503408 and NSF-ECS-9527169, and in part by the U.S. Department of Energy under Contract DE-FG02-92ER25127.

†Courant Institute of Mathematical Sciences, 251 Mercer Street, New York, N.Y. 10012. E-mail:

mailto:toselli@cims.nyu.edu. URL: http://www.math.nyu.edu/~toselli.