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Abstract Consider in this paper the existence, uniqueness and asymptotic be-
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1. Introduction

Let ) C E" be a bounded domain with the boundary 80 € 1. Consider the
non-negative solutions of the problem

wy — L¥(w) = ﬂ(z_]ffw}: (2,t) € D x (0,¢)
@ = ¥, (2,t) € 8D x [0, T) (P)
w = 1wy, (z,t) € D x {0}

where L = 8;(a* 8;) with a¥ = a*(2) = a¥*(z) € (D) is a uniformly elliptic operator,
le., there are constants A, A such that A > A > 0, and for any £ € R" it holds that
AE]* > a'i€;¢; > A|€]®. Here and throughout the notation & is used for e and the
summation convention over twice repeated indices is often used. Suppose that

(H1) € € €'[0,00) is a monotonically increasing function satisfying that &(0) =
$'(0) = 0 and ! is Hélder continuous;

(H2) f € C'[0, 00) is an increasing function with f(0) = 0;

(H3) @ € C°(D),wq € L*®(D),x € C(8D % (0,T)) and x = wp on 8D x {0}.
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Problems of this type arise in population dynamics and in reaction-diffusion pro-
cesses. The investigation of this paper was motivated by the special case of that (see
[1] and [2])

U = A%(u) + (A u), N € Rjuy = Ad(u) = uf(z,t),(z,t) € D x (0,c0)

On the former equation, the authors have proved a uniqueness and existence theo-
rem for its mixed problem. Moreover, the asymptotic behaviour of the solution when
.t — co has been discussed for some values of A, For the mixed problem of the later
equation, the authors have given a good discription for the solution and the correspond-
ing stationary solution. In this paper, based on above two works, we consider, for more
general degenerate quasilinear parabolic equations, the properties of the solution of the
problem (P) as well as the corresponding stationary solution.

Definition 1.1 We ecall w ¢ L=(D) ts an equilibrium solution of problem (P) if
for any 5 € C*(D) with zero value on 3D, it holds that :

On
- | #(w)Inde+ [ @ sads = [ 2)d 11
Jp ®w)indz + [ #()3ds = [ afe)s(wpn(e)ds (11)
dn .. O : , il 55 |
where e & B cos(n, z;) is the obligue derivative of . By an upper (lower) solution
v i

w e L=(D)(w € L=(D)) of (1.1) (i.e., by an equilibrium upper (lower) solution of
(P)) we mean that w(w) satisfies (1.1) with the inequality sign > (<), for any positive
71 as above.

Because of Hélder continuity of %, we know from [2] that any solution of (1.1) is

a classical solution, and u = &(w) € C?%(D) is a classical solution of the problem
Lu+ a(z)g(u) =0, in D (P.)
u = ¢, on 30D '

where g = fo @~ o = &[x(.)]. We call such u as a stationary solution of problem (P).
u is called as an upper (lower) solution of (P,) if it satisfies

Lu+ a(z)g(u) < (Z)0in D,u > ()¢ on 6D

Definition 1.2 w ¢ C([0,T]; L} (D)) n L=(Q7) is called as a solution of (P)
provided that for any t € [0,T] and non-negative { € C%(Q,) with { = 0 on 8D x (0,T)
it holds that :

t ac¢
j;} w(z, t)((z, t)de — Lr[wg‘c + $(w)L(]dzdt +£ - ];.u:r @(xjaﬂdﬁ (1.2)

= [ wol(2,0)do + |, a@)fw)i(z, tdea

where @, = D x (0,t) and % is as the one as in Definition 1.1. Instead of sign “="
in (1.2) by “> (£)”, then w is called as an upper (lower) solution of (P).




