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Abstract

We revisit the stability property of an ecological system consisting of a
predator and stage structure prey which was proposed by Raid Kamel Naji
and Salam Jasim Majeed. By constructing some suitable Lyapunov function
and applying the differential inequality theory, we show that the conditions
which ensure the local stability of the vanishing point are enough to ensure its
global stability. Our result supplements and complements some known results.
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1 Introduction

During the last decades, many scholars have investigated the dynamic behaviors

of the ecosystem, see [1-18] and the references cited therein. Since many species have

several states during their life, many scholars investigated the dynamic behaviors of

the stage structured ecosystem, see references [1-16]. Such topics as the extinction,

persistent and stability have been extensively investigated.

Recently, Naji and Majeed [15] proposed the following ecological system consist-

ing of a predator and stage structure prey
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with the initial conditions x1(0) > 0, x2(0) > 0 and x3(0) > 0. By introducing the

following transformation

y1 =
cβ1
αγ1

x1, y2 =
cβ1
αγ1

x2, y3 =
β1
αγ1

x1, t = αT, (1.2)

system (1.1) could be changed to
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= y2(1− w1y2)− w2y1 − w3y1 − w4y
2
1 −

y1y3
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,
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(
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− w8y3

)
,

(1.3)

where wi, i = 1, · · · , 8, are all positive constants. System (1.3) always admits the

vanishing equilibrium point E0(0, 0, 0), concerned with the stability property of this

equilibrium, the authors obtained the following results.

Theorem A Assume that w3 < (w2 +w3)w6, then E0(0, 0, 0) is locally asymp-

totically stable.

Theorem B Assume that the vanishing equilibrium point E0(0, 0, 0) is locally

asymptotically stable, then it is globally asymptotically stable in R3
+, provided that

w6 > 1.

Now, an interesting issue is proposed: What would happen if 0 < w6 ≤ 1?

Let’s consider the following example.

Example 1.1 Consider the following system

dy1
dt

= y2(1− y2)− 3y1 − y1 − y21 −
y1y3
1 + y1

,

dy2
dt

= y1 −
1

2
y2,

dy3
dt

= y3

(
− 1 +

y1
1 + y1

− y3

)
.

(1.4)

Here, we assume that w1 = 1, w2 = 3, w3 = 1, w4 = w5 = w7 = w8 = 1, w6 = 1
2 .

Then w6 < 1 and

w3 < (w2 + w3)w6 (1.5)


