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Abstract

Firstly, we discuss two results on integral equation methods associated to the solution of scattering
wave equations. One is the new regularization formulation of the hypersingular boundary integral
operators resulting from several elastic wave equations, and another is the well-posedness result of
the approximated reduced boundary value problems corresponding to the original scattering
transmission problems. Secondly, we present two results on applying integral equation methods to
solve Laplace equations. One is on the change of order of integral operators so that some
preconditioner of domain discretization methods could be applied to improve the efficiency of surface
discretization methods, and another is a new coupling technique, i.e. the Dirichlet-to-Dirichlet or the
Dirichlet-to-Neumann mapping defined on two different artificial boundaries, which could preserve
the accuracy of the coupling scheme even as the mesh size tends to zero. The application of these
theoretical results in numerics will be presented.
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