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In this research, our aim is to expand of diffusion equations with a
dynamical boundary condition in half-space to nonlinear problems, and we studied related issues. For
diffusion equations with a dynamical boundary condition, although only when the initial data on the
boundary is zero, we extended solvability of solutions, which was previously obtained only for
bounded initial data, for a wider class of internal initial data belongs to an appropriate weighted
space. Furthermore, we also obtained related results as the solvability and structure of fractional
Hardy-Henon equations, the solvability and asymptotic behavior of the heat equation with an
exponential nonlinear boundary condition, the solvability of higher-order parabolic equations, and
refined asymptotic expansions for fractional diffusion equations.
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