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PERMANENCE FOR NONAUTONOMOUS
N-SPECIES LOTKA-VOLTERRA COMPETITIVE
SYSTEMS WITH FEEDBACK CONTROLS

XIAOMEI FENG, ZHIDONG TENG AND LONG ZHANG

ABSTRACT. In this paper, the permanence of nonau-
tonomous n-species Lotka-Volterra competitive systems with
feedback controls is studied. Some new criteria on the per-
manence for all positive solutions are established. The corre-
sponding results given by Chen in [3] are improved.

1. Introduction. As we know, ecosystems in the real world are
continuously disturbed by unpredictable forces which can result in
changes in biological parameters such as survival rates. Of practical
interest in the ecosystem is the question of whether or not an ecosystem
can withstand those unpredictable forces which persist for a finite
period of time. In the language of control variables, we call the
disturbance functions control variables.

In recent years, population dynamic systems with feedback controls
have been studied in many articles, for example, see [2-6, 9-12] and
references cited therein. Some important subjects such as persistence,
permanence, global asymptotic stability and the existence of positive
periodic solutions and positive almost periodic solutions, etc., are
extensively investigated.

In [3], the author proposed the following n-species nonautonomous
Lotka-Volterra competition system with feedback controls

() = zi(t) (bi(t) — Z aij(t)z;(t) — di(t)ui(t)),

ui(t) = ri(t) — e;(O)ui(t) + fi(O)xi(t), i=1,2,...,n.
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