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For the semilinear heat equation (a t%pical example of a nonlinear parabolic
partial differential equation), we constructed solutions with a time-dependent singularity and
specified the behavior of the solutions near the singular point. Moreover, in view of the loss of
singularity, we also studied initial value problems and initial boundary value problems. Then, we
obtained sharp conditions for the solvability of the problems.
For the fast diffusion equation (an example of a parabolic equation with nonlinear diffusion), we
constructed new types of singular solutions such as snaking singularity and anisotropic singularity.
Furthermore, we found a relation between the blow-down of singularity in the fast diffusion
equation and the disappearance of completeness in the corresponding geometric flow.
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