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NATURAL BOUNDARY REDUCTION AND
DOMAIN DECOMPOSITION

Abstract

The standard technology for solving boundary-value problem is the finite element
method. However,for complex problems involving infinite and/or cracked subdomains,
reentrant corners,intersecting interfaces,etc,the computing cost could be high.One may
conceive an integrated FEM system with coupled BEM. There are many different ways of
boundary reduction,the best one seems to be the natural boundary reduction:to delete a
troublesome subdomain by using Green function of first kind to get the artificial boundary
condition with hyper-singular kernel of Hadamard finite part divergence,seemingly
discouraging .The real merits are.1. The boundary reduction leaves the variational
functional invariant,so the coupling between the boundary elements and the remaining
well-behaved domain finite elements is direct and natural. 2. The hyper-singularity actually
improves stability and effective quadratures are available, Natural boundary reduction can be
dirc:ly used as a variant of domain decomposition plus deletion and indirectly applied to
preconditioning problems. '
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