A BDDC ALGORITHM FOR A MIXED FORMULATION OF FLOW IN POROUS MEDIA^∗

XUEMIN TU^†

Abstract. The BDDC (balancing domain decomposition by constraints) algorithms are similar to the balancing Neumann-Neumann methods, with a small number of continuity constraints enforced across the interface throughout the iterations. These constraints form a coarse, global component of the preconditioner. The BDDC methods are powerful for solving large sparse linear algebraic systems arising from discretizations of elliptic boundary value problems. In this paper, the BDDC algorithm is extended to saddle point problems generated from the mixed finite element methods used to approximate the scalar elliptic problems for flow in porous media. Edge/face average constraints are enforced and the same rate of convergence is obtained as for simple elliptic cases. The condition number bound is estimated and numerical experiments are discussed. In addition, a comparison of the BDDC method with an edge/face-based iterative substructuring method is provided.

Key words. BDDC, domain decomposition, saddle point problem, condition number, benign space, edge/facebased iterative substructuring method

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

∗Received May 12, 2005. Accepted for publication August 31, 2005. Recommended by Y. Kuznetsov. †Courant Institute of Mathematical Sciences, New York University, 251 Mercer Street, New York, NY 10012, USA. (xuemin@cims.nyu.edu). This work was supported in part by the US Department of Energy under Contract DE-FG02-92ER25127.