
a

no s/n,

ela

e;

ation

n

J. Math. Anal. Appl. 281 (2003) 724–738

www.elsevier.com/locate/jma

Population systems with nonlinear discrete
diffusion terms

Manuel Gameza and Antonio Tineob,∗

a Departamento de Estadística y Matemática Aplicada, Universidad de Almería, La Cañada de San Urba
Spain

b Departamento de Matematicas, Facultad de Ciencias, Universidad de Los Andes, Merida, Venezu

Received 13 February 2001

Submitted by T.C. Gard

Keywords:Population systems; Nonlinear diffusion; Predator–prey; Competitive system; Brouwer’s degre
Fixed point index; Iterative schemes

0. Introduction

In this paper, we study the asymptotic behaviour of the following periodic popul
system, with nonlinear discrete diffusion terms:

x ′
i =Di(t, x1, . . . , xn)+ xifi(t, xi, yi),

y ′
i =Ei(t, y1, . . . , yn)+ yigi(t, xi, yi), 1 � i � n, (0.1)

wherefi, gi :R × R
2+ → R are continuous functions which areT -periodic int and locally

Lipschitz continuous in(xi, yi) andD = (D1, . . . ,Dn), E = (E1, . . . ,En) areT -periodic
nonlinear diffusion functions in the sense of [9]. That is,D(t, x), E(t, x) are positive ho-
mogeneous inx, cooperative and irreducible [9]. As usual,xi, yi represent the populatio
density of the species at the patchi. We will assume that

(H1) fi(t, x, y) is strictly decreasing inx and decreasing iny.
(H2) gi(t, x, y) is strictly decreasing iny.
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