AN ITERATIVE SUBSTRUCTURING ALGORITHM FOR A C^0 INTERIOR PENALTY METHOD^∗

SUSANNE C. BRENNER^† AND KENING WANG^‡

Abstract. We study an iterative substructuring algorithm for a C^0 interior penalty method for the biharmonic problem. This algorithm is based on a Bramble-Pasciak-Schatz preconditioner. The condition number of the pre-

conditioned Schur complement operator is shown to be bounded by C ( 1 + ln(^H_h )

)_2 , where h is the mesh size of the triangulation, H represents the typical diameter of the nonoverlapping subdomains, and the positive constant C is independent of h, H, and the number of subdomains. Corroborating numerical results are also presented.

Key words. biharmonic problem, iterative substructuring, domain decomposition, C^0 interior penalty methods, discontinuous Galerkin methods

AMS subject classification. 65N55, 65N30

∗ Received April 16, 2011. Accepted July 20, 2012. Published online on October 15, 2012. Recommended by U. Langer. This work was supported in part by the National Science Foundation under Grant No. DMS-10-16332 and by the Institute for Mathematics and its Applications with funds provided by the National Science Foundation.

†Department of Mathematics and Center for Computation and Technology, Louisiana State University, Baton Rouge, LA 70803 (brenner@math.lsu.edu).

‡Department of Mathematics and Statistics, University of North Florida, Jacksonville, FL 32224 (kening.wang@unf.edu).