A BDDC ALGORITHM FOR FLOW IN POROUS MEDIA WITH A HYBRID FINITE ELEMENT DISCRETIZATION^∗

XUEMIN TU^†

Abstract. The BDDC (balancing domain decomposition by constraints) methods have been applied successfully to solve the large sparse linear algebraic systems arising from conforming finite element discretizations of elliptic boundary value problems. In this paper, the scalar elliptic problems for flow in porous media are discretized by a hybrid finite element method which is equivalent to a nonconforming finite element method. The BDDC algorithm is extended to these problems which originate as saddle point problems. Edge/face average constraints are enforced across the interface and the same rate of convergence is obtained as in conforming cases. The condition number of the preconditioned system is estimated and numerical experiments are discussed.

Key words. BDDC, domain decomposition, saddle point problem, condition number, hybrid finite element method

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

∗Received June 26, 2005. Accepted for publication December 4, 2006. Recommended by S. Brenner. This work was supported in part by the US Department of Energy under Contracts DE-FG02-92ER25127 while the author was a student at Courant Institute of Mathematical Sciences, New York University.

†Department of Mathematics, University of California, Berkeley, 970 Evans Hall #3840, Berkeley, CA 94720 (xuemin@math.berkeley.edu).