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Abstract. Aclass of system of the predatory functional resgsnwith Holling-lll style
and Logistic growth rate is considered in this pap&en singular point of the system is
obtained. Finally, the sufficient conditions of fi@rand global stability of the positive
equilibrium of the system are obtained.
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1. Introduction

In ecology, lots of single population models hadrbmvestigated. However, in nature,
population is not dependent rather than co-exitgt wiher population. They cooperate or
compete between each other that is coming intoghthie complex ecosystem [1]. In this
paper, we discuss a model of ecosystem with twallptipns. And the paper is organized
as follows. In section 2, we give the model whiaghnesearch. In section3, the partial and
global stability have been investigated. Secti@modtains conclusions.

2. The model
In this paper, we discuss the model as follows:
2
B o k- Ay -
dt 1+ Bx (1)
dy _ C,Xy
— == Dy
d 1+Bx

whereX , yrespectively present the density of prey populatimh predator
population, an&, A,B,C ,D, (i = 1,2 are positive constant.
3. Stability of system
(i) Simplifying the system parameter [2]

B D C
Let x, =ax, y, =by,t =It,—=1,—=1,—2%=1
Xl yl y 1 az | Iab

We can get the system froffh)
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d_X1: K XY
dt, XI(D Dfxij 1+
C (2)
dy _ DBX:lyl y
d, 1+x° !
K A G,
Th leta, =—, =
en we leta, 5 a, = 7D 8, = OB’
d
f_xl(eﬁ 21) ]-):1-_3/12
1 X
so we hav ) (3)
Qﬁz%&m_y
d, 1+x*

(ii) Calculating the singular point [3].
The system has three singular points:
EO(O,O), E{ﬁo} E ( 1 ’ aa; azasJ

3, N
where the third one should satisdy >1anda1\/ﬁ— a,>0.
(iii) Partialstability of the singular point

PP
The coefficient matrix dff3) around singular points isJ (E) = :

Q Q
R S A
i _1J):sz
2
O (14?3 X)?Sz
%= 1aj):<22 -
(@) &= o)} 7

Characteristic roots ard, =a, >0, A, =—-1>0,so E,is the saddle point.

b :1,oj
e
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2
2
a
J(El)= 1+(a2J
0 ag_%_l
1+(a1j
a,
2 2
/]l:—a1<0/]2 :ag_l_a22a2+a3a12 :ag_afaia; -1

Discussing the positive and negative: if it is gos| E, isthe saddle point; otherwide
is the stable point.

1 . a 1
(1) Whema, —1<——; ,that is when— <
( a JZ 2, a-1
&,

a symptotically stable.

, E, is the stable point, that i&is

(2) Wheni > L E, is not stable.
2

Ja 1

O g i

We can get the characteristic equation:
* *2 *
polam2xhioa L 2y o

1+ x* a, X
andA,, = Ll (E*)i\/Trz(zE*)—4de1(E*) , whereTr (E*)< 0.
Then puttinge’ inTr(E*)< 0, we can gef(::i—qua3 -1(2-a,)>2.

A 1
a, \Ja,-1

(1)%1/%—1(2—%%2, E is not stable;

we can have

) %,/ag “1(2-a,)<2,E s stable.
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(iv) Global stability of the singular point

In order to investigate the global stabilifytbe singular point, we should study the
limit cycle of system first.

Now we construct the outer boundary of thetleycle which isl,, 1,, l;and, ,where

|fngl|?y+x—k20;Q:XZO;u:y=Q
a

2 -

(a)l, :x=2
g
dx Xy o :
When y >0, we can geta| o= —1+ > < 0. So the path is going throudh from its
x:a— X

2

right to its left.
(b)I,:y+x-k=0

d, _ Xy, axy
We can getahzo— x(a,-ayx) 112 162 Y
2 2
= x(a—ax) S+ T ~x—k

1+x°  1+x°

WhenKis large enough% | -o< Ocan be got

So the path is going throudh from its upper right to its lower left.
I, and |,are both the path. So we can get a red®rwhich have outer boundary &f,
l,, 1,andl,. There is no singular point withou". O(0,0) andE, (x,,0) which are the

singular points ordG are the saddle points. So the datltannot get i€ from forward
direction. The system at least has one stabletiyiie which contain€E in G.

4. Conclusion

In this paper, we discuss a model of ecosystem twth populations with Holling-111
style and Logistic growth rate. And we investigdte stability of thesystem of the
predatory functional responses by discussing chexiatic roots. Lastly, the sufficient
conditions of the partial and global stability hdeen had.
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