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AbstractIn this paper, we consider a biological community consisting of p com-
peting subcommunities, such that each subcommunity, in isolation, behaves as a
cooperative system. Assuming that the Jacobian matrix is ”uniformly stable”, we
prove that our system is globally asymptotically stable. We also prove a result
about persistence, if each subcommunity is globally asymptotically stable. Finally,
for p = 2, we use a comparison result by H. L. Smith to prove the existence of a
coexistence state.

1 Introduction

In this paper, we study the periodic Kolmogorov system

x′i = xifi(t, x1, · · · , xn); 1 ≤ i ≤ n; (1.1)

where f = (f1, · · · , fn) : IR× IRn
+ → IRn is a continuous function such that f(t, x)

is T -periodic in t and has partial derivative fx(t, x), defined and continuous in
IR× IRn

+.
We shall assume that there exists a ”decomposition” I1, · · · , Ip of I := {1, · · · , n}

such that,
∂fi

∂xj
≥ 0 if i 6= j and (i, j) ∈

p⋃
α=1

(Iα × Iα) (1.2)

∂fi

∂xj
≤ 0 if (i, j) ∈

⋃
α6=β

(Iα × Iβ).

The case p = 2, for autonomous systems, has been considered by several authors:
[5], [6], [4], [10], [11], etc.
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