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Topology optimisation is now widely extended to various engineering fields. We have been
investigating a topology optimisation for wave problems with the level set method and
the boundary element method (BEM). In the topology optimisation, it is not efficient
to use a naive BEM since its computational complexity is at best O(N?) where N is
the degrees of freedom. As one of the most accepted acceleration techniques, the fast
multipole boundary element method (FMBEM) in which the matrix-vector products in
iterative solvers are carried out by the fast multipole method (FMM) is often used. It is,
however, preferable to use a fast direct solver for topology optimisation since the sensitivity
analysis is often reduced to solve two algebraic equations with the same coefficient matrix.
In this study, we utilise a direct-solver-based FMBEM, in which the coefficient matrix A
is further compressed with an algebraic manner.
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