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Abstract

In this paper, a predator-prey model with a constant-capacity refuge is studied. We
apply Filippov method to study the sliding mode dynamics of the model, and studied
the global dynamics furtherly. It is proved that there exists a unique equilibrium and
the equilibrium is globally asymptotically stable. The results show that the estab-
lishment of a refuge with appropriate capacity is beneficial to maintain the balance

between predator and prey.
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Figure 1. Suppose that there exists
a limit cycle I' containing 3
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Figure 2. The possible closed
orbit containing a part of X
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Figure 3. Global asymptotic stability of the real equilibrium Ei.(a) r = 0.8, K = 10,c = 0.3,8 = 0.2,d =
04,0=15R=1;(b)r=08 K =10,c=03,8=0.2,d=0.4,0 = 1.5, R =6

3. WP EEMERETEREM.(a) r = 08,K = 10,c = 03,8 = 0.2,d = 04,0 = 1.5,R = 1; (b)
r=08K=10,c=03,=02,d=04,0=15R=6
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Figure 4. Global asymptotic stability of the real equilibrium Fs.
r=08K=10,c=03,6=02,d=04,R=1,0 =3.5

4. SEVHTEy A Rt E .. r =08, K =10,¢=0.3,8 = 0.2,
d=04,R=1,0=3.5

Figure 5. Global asymptotic stability of the pseudo-equilibrium E,.(a) r = 0.8, K = 10,¢ =0.3,3 =0.2,d =
04,0 =25,R=1;(b) r=0.8, K =10,¢=0.3,4=0.2,d =04,0 =55,R=6

5. W PHE,MER#EREE. (a) r = 08,K = 10,c = 0.3,8 = 0.2,d = 04,0 = 2.5,R = 1; (b)
r=08K=10,c=03,=02,d=04,0 =55 R=6
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