A FETI-DP PRECONDITIONER FOR MORTAR METHODS IN THREE DIMENSIONS^∗

HYEA HYUN KIM^†

Abstract. A FETI-DP method is developed for three dimensional elliptic problems with mortar discretization. Mortar matching conditions are considered as the continuity constraints in the FETI-DP formulation. Among them, face average constraints are selected as primal constraints in our FETI-DP formulation to achieve an algorithm as scalable as two dimensional problems. A Neumann-Dirichlet preconditioner is used in the FETI-DP formulation and it gives the condition number bound

C max i=1,··· ,N { (1 + log (H_i/h_i))^2 } , where H_i and h_i are sizes of domain and mesh for each subdomain, respectively. When the subdomain with the smaller coefficient is chosen as the nonmortar side across the interface, the constant C is independent of H_i, h_i, and the coefficients of the elliptic problem. The proposed algorithm can be applied to two dimensional elliptic problems with edge average constraints only as primal constraints and it can be generalized to geometrically nonconforming subdomain partitions. Numerical results present the performance of the algorithm for elliptic problems with discontinuous coefficients.

Key words. FETI-DP, non-matching grids, mortar methods, preconditioner

AMS subject classifications. 65N30, 65N55

∗Received November 11, 2005. Accepted for publication November 22, 2006. Recommended by Y. Kuznetsov. This work was supported by BK21 Project.

†National Institute for Mathematical Sciences, 385-16, Doryong-dong, Yuseong-gu, Daejeon 305-340, South Korea (hhk@nims.re.kr).