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The main results in this project concern the following three problems
related to the global solvability of Kirchhoff-type nonlinear wave equations and the asymptotic
stability of initial values of wave equations with variable coefficients: (i) Energy estimates of
semi-discrete wave equations with time dependent coefficients; (ii) Energy estimates of Klein-Gordon

type equations with time-dependent mass term; (iii) Global solvability of semi-discrete Kirchhoff
type equations. All of the research results were obtained by applying Fourier analysis to equations
in which there are additional time-dependent effects on the ordinary wave equation, and furthermore,
these effects cannot essentially be regarded as perturbations, and by performing original precise
analyses in time-frequency space.
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