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ASYMPTOTIC BEHAVIOR OF
PERIODIC COMPETITION DIFFUSION SYSTEM

YANBIN TANG AND LI ZHOU

ABSTRACT. In this paper, we consider the existence and
attraction of positive periodic solution of a competition dif-
fusion system. We first construct a pair of upper and lower
solutions, then use the periodic comparison existence theorem
to get a pair of T-periodic solutions (w,v) and (u,v). Finally
we give a sufficient condition of (@, v) = (u,7) to answer the
open question described by Ahmad and Lazer.

1. Introduction. The periodic competition diffusion system with
no-flux boundary conditions

(1.1)

uy = Au + ufa(z, t) — bz, t)u — c(x, t)v], (2.0) € 2 x [0, +00),
vy = Av 4+ vl[d(z,t) — e(z, )u — f(x,t)v],

ou Ov

%:%:0, (x,t)Ec’?Qx[O,—i—oo),
models the two species competition diffusion phenomena in a periodic
changing environment, the coefficients a(x,t),b(x,t),..., f(x,t) are
sufficiently smooth functions defined on a cylinder Q2 x [0, +00), where {2
is a smooth bounded domain in R™. We assume that a(x,t), ..., f(z,t)

are strictly positive and periodic in the time variable ¢t with period
T > 0, and set

ar, = min a(z,t), ay = max a(x,t),...,
Qx[0,T] Qx[0,7]

fL:_HliIl f(l‘,t), fM:_maX f(I,t)
Qx[0,T) Qx[0,T]
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