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Fast direct solvers for the boundary element method in 3D and their applications to
optimal design problems
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This study aims at developing fast direct solvers for boundary element method and
efficient topology optimisations with the direct solvers. We have studied three types of the fast direct
solvers; an interpolative-decomposition (ID)-based method, adaptive cross approximations with the
H-matrix algebra, and the fast multipole (FMM) combined with a multifraontal solver for algebraic
equations. With the proposed solvers, we have developed topology optimisations for wave devices. We have
confirmed that an optimal design problem for sound-proof device, which is one of the important issues in
engineering, can efficiently be solved by the proposed optimisation method.
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