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To know _the characteristics of our ambient space or physical system by
observing the wave propagation is the most fundamental problem in our recognition of the world. In
this research, we studied the mathematical properties of various spectral quantities related to the
waves on these manifolds and the associated inverse problems to recover the system in question. Our
scope ranges over not only continuous manifolds but also on discrete manifolds, i.e. discrete
graphs. We solved the inverse scattering problem on non-compact Riemannnian manifolds with general
metric, the stationary scattering theory on the elastic equation in the half-space, the inverse
problem for Laplacians on discrete graphs, as well as the inverse scattering problem on locally
perturbed periodic lattices. We also obtained the asymﬁtotic expansion of solutions to the
stationary elastic wave equation in the 3-dimensional half-space and derived the Rayleigh wave
propagating only along the surface.
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