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The analysis of the Kirchhoff equation requires the energy estimates for
linear hyperbolic equations with time-dependent coefficients. In this project we looked up the
previous known results, and investigated the behaviour of the coefficients. Then we succeeded to
make a convenient form. As an another project, we succeeded to define the Besov spaces on an open
set via spectral analysis. Aa an application of this result, bilinear estimates on Besov spaces are
obtained, which are a fundamental tool of the nonlinear partial differential equations.
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