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EXISTENCE AND GLOBAL ATTRACTIVITY OF PERIODIC SOLUTIONS
FOR CHEMOSTAT MODEL WITH DELAYED NUTRIENTS RECYCLING

JIANWEN JIA AND HONGHONG ZHANG

Abstract. In this paper, a chemostat model involving distributed delays with two-microorganism
and nutrients recycling is considered. Some sufficient conditions ensuring the existence and
global attractivity of periodic solutions for the chemostat model are derived by employing the
theory of coincidence degree and differential inequality technique.

Mathematics subject classification (2010): 92B0S5, 34A37.
Keywords and phrases: chemostat model, periodic oscillator, global attractivity, coincidence degree,

nutrients recycling.

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]

REFERENCES

E.BERETTA,G.I. BISCHI,F. SOLIMANO, Stability in chemostat models with delayed nutrient recy-
cling, J. Math. Biol., 28 (1990), 291-306.

E. BERETTA,Y. TAKEUCHI, Qualitative properties of chemostat equations with time delays: bound-
edness, local and global stability, Differential Equations Dynamical Syst., 2 (1994), 19—40.

R.E. GAINES, J.L. MAWHIN, it Coincidence Degree and Nonlinear Differential Equations, Springer,
Berlin, 1977.

X. HE, S. RUAN, Global stability in chemostat-type plankton models with delayed nutrient recycling,
J. Math.Biol., 37 (1998), 253-271.

X. HE, S. RUAN, H. X1A, Global stability in chemostat type equations with distributed time delays,
SIAM.J. Math. Anal., 29 (1998), 681-696.

V. SREE HARI RAO, P. RAJA SEKHARA RAO, Global stability of chemostat models involving time
delays, Differential Equations Dynamical Syst., 8 (2000), 1-28.

V. SREE HARI RAO, P. RAJA SEKHARA RAO, Global stability in chemostat models involving time
delays and wall growth, Nonlinear Anal.: RealWorld Appl., 5 (2004), 141-158.

H.L. SMITH, P.WALTMAN, The Theory of the Chemostat, Cambridge University Press, Cambridge,
1995.

S.L. YUAN, W.G. ZHANG, M.A. HAN, Gloabal asymptotic behavior in chemostat-type competition
models with delays, Nonlinear Anal: RealWorls Appl., 10 (2009), 1305-1320.

m Differential Equations & Applications
< s el
Paper DEA-06-14 www.ele-math.com

dea@ele-math.com


http://dx.doi.org/10.7153/dea-06-14

