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Xz x(l= x)— e’y/(x 2:APx,,
{ (1- %)= a’y/(x*+ y%) 2 P, y) >

Vo= oyl w+ /(" )] = Q(x.y),
,e= c¢/(am),w = d/a, h= f/a.
(2), 2 0(0,0) A(L0),
B(x*,y* ):
(1) h> w;
(I) h= e J(h= w)w > O
x" = (Vh)(h-eJ(h-w)w),y = J(h- w)/wx". h>w, h=h-w

+w 220 (h-w)w. ., e< 2L h> w, (2)
116l (2) .
2 (2, h 2w, A(10) ., h< w, A(1,0)

* ) ) ® ) %k )
(x "+ y ") (x "+y )
JB: %3 ® ) %k D 5
2hx v e "y "~
Bl IR - * D * 2.2
(x "+ y 7) (x "+ )

det(Js) = 2hx "y /(x P+ y 7> 0,

r(Jp) = [- h*+ 2a0 J(h= w)w - 2hw(h- w)].
a= J(h- w)w (a> 0),
w(J8) = h+w2[- (1+ 2w)d'= 2031+ w)d’+ 2a0’a- w']  (a> 0).

g(a) == (1+ 2w)a* = 2w(1+ w)o®+ 2a0’a- w

g(a)=— 41+ 2w) - 4w’(1+ w)a+ 2ew’,
g(a)=- 12(1+ 2w) = 4w’(1+ w) < 0,

y=g(a) (0 + o . £(0)> 0limg' (a)==- o  g(a)=0
ai. y= g(a) (0, a) , (a, + o)
(I) g(a1) < 0, g(a)< 0 ;
() gfay) = 0, aZa , g(a< O ;
(I g(a)> 0 g(0)< 0, limg(a) =- o, g(a)=0 2 a a3 0
< ).
g(a) < 0,a€(0,m) Ufa + o), g(a)> 0,0 € (m, a3).
gla) =— (1+ 2w)al- 2w (1+ w)ai+ 2ew’a;— w'.
a g(a)=0 :
alg’(al)

4 =- (1+ 214))(1‘1‘— w2(1+ w)(l%+ %euﬁ(ll: 0,



gl ) = - w2[(1+ w) of— %ew(l1+ wz] .

y= (1+ w)x’= (32 ewx+ w?, A= w?[9e/4— 41+ w)]< 0 , 9e/4
- 41+ w)< 0 ,y> 0 , g(a) < 0; 9e/4- 41+ w)=0 , o=
Sew/ (Hw+ 1)), g(a)= 0, a Z3ew/(4w+ 1)), g(a)< 0 9e/4— 4(1+ w)
>0 ., x1x(x1< x2) (1+ w)x’~ (¥2)ewx+ w>= 0 2 ,
(1) g(ar) < 0, a1 € (0, x1) U (x2, + 00);
(I g(a)) > 0, a1 € (x1, x2).
ar x1 X2 . lof| g/((l):O , y= g/((l)
(0, + ) , g(x1)> 0(< 0)= g (), Q> xif < xi)-

& (xi)=— 41+ 2w)xi- 4w (1+ w)xi+ 2ew’,
xi(i= 1,2) (1+ w)xi= (3/2) ewxi + w’ = 0.
g (xi)= (xi/3)(w J9¢= 16(1+ w)+ 2 Juw’+ 8w+ 4x;) x
(w9 = 1601+ w) - 2 Jw’+ 8w+ 4xi),
A= w J9e— 16(1+ w) - 2 Jw’+ 8w + 4 x,,

A= w J9e’= 16(1+ w) - 2 Jw’+ 8w+ 4x,=

97— 16(1
w JOP= 1601+ w) - Juw'+ Bw+ 42 J2(€1+ w)( tw) _

2(ww—+1)(2(W+ 1) J9e - 16(1+ w) -

3¢ Juw+ 8w+ 4+ Juwl+ 8w+ 4097 16(1+ w)).
A= 0,

2w+ 1) J92— 16(1+ w) - 3e Juw’+ 8w+ 4+
Jw+ 8w+ 4 Jo - 16(1+ w) = 0,

92 16(1 \1_ w’t 8w+ 4 Sk
¢ = 16(1+ w) Sw s 16w+ 8+ 41+ w) Jw'+ 8w+ 4] "

(1) 9> K1 g (x1)> 0,x1< ai;
(@) 9¢* = K| ,g’(xl): 0, x1= a
( 1) 9¢’ < K1 g (x1) < 0,x1> ai.
Av=w J9e* = 16(1+ w) - 2 Jw’+ 8w+ 4x, =

2(w+ Nws 1) 2w+ 1) J9k— 161+ w) - 3e Jw?+ 8w+ 4-

Jw?+ 8w+ 4 J9¢’ - 16(1+ w) ).
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Jzi
w+ Bt 4 > 1, 9¢2> 9e’~ 16(1+ w).

Aw+ Y- Jw' + 8w+ 4
Jzi
J9— 16(1+ w) < 3e < 3e =+ 8’”2““ 4 ,
2w+ 1)- Jw + 8w+ 4

2w+ 1) J9*— 16(1+ w) - 3e Jw’+ 8w + 4-
Juw?+ 8w+ 4 J9 - 16(1+ w) < 0,

g,(xz) < 0. x2> di. 1.

1
t(Jy) < 0 tr(Jy) = 0 w(Jy) > 0
9¢2< K,

9L'Z= Kl,(1= a; = x1

9¢?> K, a € (0,a,) U(a,; + ) 92> K, a € (a, a)

2 B .
9= K, a Za, 9> Ki,a= afi= 1,2
2
1 , (2) B(x*,y*)
(L) h> w;
(H) 9(32< Inin{Kl, 36}’
K 16(1 )\ 1 w'+ 8w+ 4
= + u— .
1 w 5w+ 16w+ 8+ 4(1+ w) Jult Sws 4
B(x .,y ), () 5 (1).A(10)
: (1) e< 2, lim infx () 21— e/2> 0; 1. (2)
(2) . ,
(2) T,
A= r a_P+ o di
0| Ox ay (x,y) ET
B(x*,y*) , A 20. (6] .
A= f =t 2en’= 21+ hlu’- 2 de
- 0 1+ u2 (x,y)el‘ 2
u= x/y, (2)

e< T h+ L u(Jn)< 0.
—utr 2e’ - 201+ h)u'- 2<— utH 2en’= 2(1+ w)u- 2 S(u)=- u'+ 2ed’
- 21+ w)ut- 2,8 (u) = - 2u(2u’- 3eu+ 2(1+ w)),

(1) 9< 16(1+ w) ,S(u)< 0 ,5(0)< 0, S(u)< 0 ;
(1) 9% 216(1+ w) ,y= S(u) w= ul, w = (3e +
J9e— 16(1+ w))/4. S(u) =- ul+ 2eui- 2(1+ w)ul- 2, 2ui- 3eus+
21+ w) = 0,
ui = %eu?— (1+ w)u%, ul = %eu%— (1+ w)ur.



sty = 3= 01 w]ud- [t ],

9¢*< K1, S(u1) < 0, S(u)< 0 : A< 0,
2 . (2
(I)e< 2;
(1 m € (2, @);
(11 9¢*> Ki;

w’+ 8w+ 4

= 1_
Ki=16(1+ w)\{ 5w+ 16w+ 8+ 4(1+ w) Jw’+ 8w+ AJ’

@ o g(a)=0 2

(2) B(x".y" ), () . 1

Bendixson ( [7])-

tw(Je)= 0 B(x .y ) : Hopf  ( [8])
2
x_)x,y_> hiﬂwy’ t_)h;w\[h—uiLw+ x]l,
(2)

SN PR 2, .2 B

¥o= (1= ) (A y7) -y (3

Y= vl = 57,

A= w/(h-w),B= e Jw/(h- w).

(3) (x0,%0), x0= 1- B/(1+ A). tr(Jp)=0 , - 2Ax0
+A-1-2w= 0.

X=x— %0, y= y— y0, X=2a—y, Y= y.

(3)
/ 2 2 3 2
X = by+ aox + atxy+ aey + a3x + a2x y+
alzxy2+ a03y3+ Fa(x,y), (4)
Y = 2x0'x + xox’+ dxoxy + x2y+ nyz,
Fa(x,y) 4 ,

2
ax = xj)(— SAxo+ 2A + xo- w), a1 = %0(— dAxo+ A - 2w),

4xo
(14 34).

X0 _ A _

amp = w(— 3Axo+ 1- Zxo), a3 = w(l 4xo), ap =
[7], (4)  Liapunov

0= 3Mxd 4anan— (1+ A)*xi(2an+ 4xo) + 2vo(1+ A)[ ariam+

3(1+ A)xdan- Ajan— (1+ A)x?)]}/[z(n A)(2(1+ A)xd)¥ .

e< 2, w< h< w+ 1- e/ (w+ 1)
3 . (2

, 0< 0.



452

2

e .
(I)w< h< w+ 1—w+1,e< 2;

(I J(h=w)w= ai= x1 J(h-w)w € (w, w);
(1) 9¢” 2K1;

w + 8w+ 4

K= 16(1+w)\ - — > .
5w+ 16w+ 8+ 4(1+ w) Jw ™+ 8w+ 4

©» o og(a)=0 2 , X1 (1+ w)x*= (3/2) ax+ w>= 0
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Global Stability Analysis of a Ratie-Dependent
Predator-Prey System

LU Tiejun, WANG Mei-juan, LIU Yan
( College of Science, University of Shanghai for Science and Techndogy ,
Shanghai 200093, P.R . China)

Abstract: A ratio dependent predator-prey system with Holling type III fundional response was con-
sidered. The sufficient condition of the global asymptotic stability for the positive equilibrium and the
existence of the limit cycle were given by studying the locally asymptotic stability of the positive equi-
librium At last, the condition when the positive equilibrium is no hyperbolic equilibrium was dis-
cussed by Hopf bifurcation.
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