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Fig. 2 Time-series when f= 0.3



464 A #E B I A ¥ % #) 47

o.52f 0.03385
0.301 0.03380
0.28} (i | 11 0.03375 ‘ ‘ ‘
0265 fACH A A A A At ~ 0.03370 Hif it A
0.2 HHHTR SRR R = 0.03365 1 TR TR T
0.22 (il 0.03360 ‘
8»%) 0.03355}
. ) ! : 0.03350 L A -
260 265 270 2715 280 260 265 2710 275 280
1 !
(a) S(1) (b) I(t)

B 3 f= 0 46teyetiE 770 A
Fig. 3 Time=series when f= 0.4
epidemic model [J]. Math Comput Mode, 2000,
4 31(4-5): 207215
[31% M, G &, HA& S5m0 fior Tl 8 87 SIRS
ey m EA [J]. 4 4LT ¥ ¥ 42003, 24(4):

) U_ a h [4] BAINOV D D, SIMEONOV P. Impulsive
0= l(exp(kf) - 1) ? < Differential Equations Periodic Solutions and
1, U-x+ M Applications [M]. New York John Wiley & Sons,

= _kln , 5 f>

U-2a 1993
fo(h de 0 )

’ [5] LAKSHMIKANTHAM V, BAINOV D D,
> : SIMEONOV P S. Theory of Impulsive Differential

Equations [M ]. Singapore World Scientific, 1989

[6] LAKAMECHE A, ARINO O. Bifurcation of non

—

[1] ROBERTS M G, KAO R R. The dynamics of an
infectious disease in a population with birth pulse
[J]. Math Biosci, 1998, 149(1): 23-36

[2] STONE L, SHULGIN B, AGUR Z. Theoretical

examination of the pulse vaccination policy in the SIR

trivial periodic solutions of impulsive differential
equations arising chemotherapeutic treatment []].
Dyn Continuous, Discrete and Impulsive Syst, 2000,
7(4): 265-287

Analysis of SIRS model with
saturated contact rate and pulse vaccination

PANG Guoping’ "’, TAO Fengmei’, CHEN Lansun'
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2.Dept . of Math. & Comput. Sci., Yulin Norm. Univ., Yulin 537000, China;
3.Dept - of Math. , Anshan Norm . Univ. , Anshan 114005, China )

Abstract In order to constitute the reasonable immune vaccination strategy and prevent the
infectious diseases from arising and spreading effectively, the dynamical behavior of a SIRS model
with saturated contact rate and pulse vaccination is investigated. Using Floquet theory and com parison
theorem of impulsive differential equation, the existence and globally asymptotically stability of
infectiondree periodic solution are proven. Using bifurcation theory, the bifurcation parameter for the
existence of positive periodic solution is obtained. The result indicates that the disease will die out if 0
> 0" (or I < T'), whereas the system is uniformly persistent if {> f, which means that after some

period of time the disease will become endemic.

Key words pulse; vaccination; SIRS model; globally asymptotically stability; periodic solution



