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We developed the arguments in geometric analysis and asymptotic analysis,
and studied power concavity properties of solutions and singular phenomena such as blow-up
phenomena. Furthermore, we established a new method to study asymptotic analysis which is applicable

to fractional heat equations. More precisely, we studied the following topics:

(1) Power concavity of solutions; (2) Solvability of nonlinear elliptic equations with dynamical
boundary conditions; (3) Initial trace of solutions to nonlinear diffusion equations; (4) Blow-up
set for systems of nonlinear heat equations; (5) Asymptotic analysis for the heat equation with a
potential and its applications; (6) Higher order asymptotic analysis for fractional heat equations.
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