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Evolution equations with variable coefficients and their applications to
Kirchhoff equation
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We study the global solvability to the Cauchy problem of nonlinear wave
equation of Kirchhoff type in a certain class of ultradifferentiable functions, which is not
included real-analytic class. We also study linear evolution equations with time dependent
coefficients in particular the linear wave equation with time dependent propagation speed and the
Klein-Gordon equation with time dependent mass. The former equation is a linearized model of
Kirchhoff equation, and the analysis of it will be expected to apply the problem of Kirchhoff
equation; indeed, our main result for Kirchhoff equation is due to a precise estimate for the linear
wave equation. For the latter equation, we derive some energy estimates with oscillating mass
around 0, which are not really trivial from the previous results. Both estimates for linear
evolution equations are derived by precise analysis in the time-frequency space which is developed
in the research of this project.
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