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Abstract - The aim of this paper is to introduce the dual primal boundary element
tearing and interconnecting (BETI-DP) method with Dirichlet and hypersingular
boundary integral operator preconditioners. In previous articles BETI and coupled
FETI/BETI methods were introduced. As a natural continuation we present here
the BETI-DP method and discuss few general choices of the dual spaces for the
three dimensional case. We show that the condition number of the system matrix
equipped with the Dirichlet and with the hypersingular boundary integral operator
preconditioner behaves in the same manner as the condition number of the system
matrix equipped with the Dirichlet preconditioner in the FETI-DP method.
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Schur complement, preconditioners, hypersingular boundary integral operator
Mathematics Subject Classification (2000) : 65N30, 78M30

1 Introduction

The classical finite element tearing and interconnecting (FETI) and its
boundary element counterpart boundary element tearing and interconnect-
ing (BETI) methods are domain decomposition methods of iterative sub-
structuring type. The local finite and boundary element spaces are given
on each substructure separately. The global continuity is enforced by us-
ing Lagrange multipliers, resulting a saddle point problem which can be
solved iteratively via its dual problem using a special type of preconditioned
conjugate gradient method. The dual primal finite element tearing inter-
connecting method (FETI-DP) was introduced in [2] by Farhat, Lesoinne,
Le Tallec, Pierson and Rixen. The term dual-primal refers to the idea of
enforcing some continuity constraints across the interface between the sub-
domains as in a primal method, while all the other constraints are enforced
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