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Abstract

Let Ω be a bounded domain of RN with smooth boundary ∂Ω. We are concerned
with the Cauchy-Dirichlet problem for fast diffusion equations of the form

∂t
(
|u|m−2u

)
= ∆u in Ω × (0,∞), (1)

u = 0 on ∂Ω × (0,∞), (2)

u(·, 0) = u0 in Ω, (3)

where ∂t = ∂/∂t, m ∈ (2, 2∗) with 2∗ := 2N/(N − 2)+ and u0 could be sign-changing.
It is well known that every solution u = u(x, t) of (1)–(3) vanishes in finite time at a
power rate, and moreover, asymptotic profiles of such vanishing solutions have been
studied by many authors.

This talk is concerned with stability analysis for asymptotic profiles of vanishing
solutions. We first formulate the notions of stability and instability of (possibly sign-
changing) asymptotic profiles and present some stability criteria by investigating fast
diffusion flows on an implicit surface in an energy space.

Furthermore, we also discuss annular domain cases, which do not fall within the
criteria, by developing some perturbation method for radial symmetric profiles.


