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Complete quenching for a quasilinear
and singular parabolic equation

Abstract:

We present here some results extracted from [1]. where the following quasilinear and parabolic problem
is investigated:
dyu — Agu + l{m;,.:,-}u._-‘g = flr,u) in(0.T) x 1,
(P) u = | on (0. T) = a1,
w0, -) g in 2.

In this problem, T > 0, 12 is a smooth and bounded domain of RY with d > 1, Aju et div(|Vu|P~*Vu)
iz the p-Laplacian operator and 1yy~p} is the indicator function of the set

{{t.x) € (0,T) = Q. ult,x) =0},

with the natural convention that l{u}u}u—-ﬂ = 0 as u = 0. The exponent 7 is fixed in (0, 1) and the
initial datum satisfies

ug € WoF () NL=(2) and ug =0 ae. in fL
In the right-hand side of the first equation, f : {1 x B — R is a Carathéodory function which is locally
Lipschitz continuous with respect to the second variable and satisfies an appropriate growth condition.

First, we prove the existence of a solution of a such problem. For this, we start by introducing and study-
ing a regularized problem (P.), where the singular absorption term 1y,~gpu™" is suitably approached.
By using a semi-discretization in time, we prove the existence, the uniqueness as well as some useful
energy estimates for the solution of (P.). Thanks to a monotonicity argument, we prove the existence of
a =olution of (P) passing to the limit as £ — 0 in the regularized problem (P.).

In a second time, we focus on the asvmptotic behaviour of the solutions of problem (F). More precisely.
we prove that the solutions of (P) vanish in a finite time in the whole domain €2: and this even if the
initial datum is positive in €2, For this. we prove that the mapping t — ||u(t)||L2(0) (where u is a
solution of (P)) satisfies a differential inequality, deriving from an energy estimate on u together with a
(agliardo-Nirenberg-type inequality.
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