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a b s t r a c t

This paper deals with the general periodic Lotka–Volterra type competition systems with
feedback controls and deviating arguments. By employing fixed point index theory on
cone, an explicit necessary and sufficient condition for the global existence of the positive
periodic solution of the systems is proved. By constructing a suitable Lyapunov functional, a
set of easily verifiable sufficient conditions for the global asymptotic stability of the positive
periodic solution of the systems is given.
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1. Introduction

Consider the following general nonautonomous Lotka–Volterra n-species competition system (1.1)((1.1a)–(1.1b))with
feedback controls and deviating arguments

ẏi(t) = bi(yi(t))


ri(t)−

n−
j=1

aij(t)yj(t)−

n−
j=1

m−
k=1

bijk(t)yj(t − τijk(t))

−

n−
j=1

m−
k=1

∫ t

−∞

cijk(t, τ )yj(τ )dτ − di(t)ui(t)− ei(t)ui(t − σi(t))


, (1.1a)

u̇i(t) = −αi(t)ui(t)+ βi(t)yi(t)+ γi(t)yi(t − δi(t)), (1.1b)

where ui, 1 ≤ i ≤ n, denote indirect feedback control variables [1]. Throughout this paper, we use i, j = 1, 2, . . . , n, k =

1, 2, . . . ,m unless otherwise stated. Let R = (−∞,∞), R+ = [0,∞). For system (1.1), we introduce the following
hypotheses:

(H1) ri, αi ∈ C(R, R), aij, bijk, di, ei, βi, γi ∈ C(R, R+) are ω-periodic functions with
 ω
0 ri(t)dt > 0 and

 ω
0 αi(t)dt > 0,

ω > 0;
(H2) cijk(t+ω, s+ω) = cijk(t, s) ≥ 0 and

 t
−∞

cijk(t, τ )dτ is continuouswith respect to t and


∞

0

 0
−u cijk(s+u, s)dsdu < ∞;
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