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Abstract.In this paper persistence, nonnegativeness and asymptotic decay towards the
trivial solution are investigated for all the solutions of a class of nonlinear delay differential
systems related to population dynamics. A general existence theorem for delay differential
systems with boundary conditions in noncompact intervals is also presented.
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1 Introduction

In this paper we consider a nonlinear delay differential system of the form
&1 = —a1(t)zr — e1(t) g1 (1, @2) + ba(t) fr(za(t — 1), z2(t — 1))
T2 = —aa(t)z2 — c2(t)g2(z1, B2) + ba(t) fa2(z1(t — 1), 32(t — 1))

where the delay r is assumed to be a given positive constant and the following
set of assumptions are supposed:

(1)

1. a4, b;, ¢;, @ = 1,2, are nonnegative continuous functions defined on the
real halfline [0, c0),

2. g;, 1 = 1,2, is a nonnegative, locally Lipschitz continuous function
defined in the set [0, 00) X [0, 00), such that ¢;(0,0) = 0; in addition the
functions g1(z1,z2)/z1 and g2(x1,z2)/z2 are upper bounded in every
compact @ = [0,L] x [0, L], that is, for every L > 0 there exist ¢1(L)
and £»(L) such that

@ < ¢y (L) for every (z1,z5) € [0, L] (2)

1

M < £y(L) for every (z1,22) € [0, L] (3)
2

3. fi, i = 1,2, is a nonnegative, continuous function defined in [0, c0) X
[0,00), such that f;(0,0) =0, and

fi(a,") <a Va€[0,00), fi(-,b) <b VYbe[0,00). (4)



