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A comﬁrehensive research to develop a stable and high accurate numerical method
for the problems of coefficient identification in linear wave equations
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In this research, we considered about the numerical method for the
coefficient identification problem in the wave type partial differential equations. We adopted the
adjoint method to find the unknown coefficients. In order to identify the unknown coefficients, we
applied the H1 type method proposed for the SIMP type topology optimization to our problem. By the
numerical experiments, we showed the effectiveness and future works of our algorithm. Moreover, we
studied about the numerical method to solve the initial-boundary value problem in scalar wave
equation. We applied the finite difference type method and the spectral collocation method to the
discretization in space and time direction, respectively. We introduced the matrix equation which is

equivalent to the discretized equation. The stabilized GPBiCG method for the Kronecker type
coefficient matrix was proposed to solve numerically the matrix equation. We showed the
effectiveness of our method by the numerical experiments.
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60x60x60 | 20 X - - 986 9.3409 | 6.061X102
70X70X70 | 20 X - - 1051 | 15.0726 | 4.454X 10
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