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Performance Analysis of a Delayed Chemostat Model

TANG Xiao-yong, LIU Xian-ning

School of Mathematics and Statistics, Southwest University , Chongging 400715, China

Abstract: In this paper, we study a delayed chemostat model in which the functional response function of
microbial nutrient uptake in the classical chemostat model is generalized. Firstly, we prove that the solu-
tions of the model are positive and bounded by using the basic theories of differential equations. Secondly,
we calculate the basic reproduction number of the system and analyze the existence conditions of equilibri-
um points. Moreover, we use the theory of characteristic roots to study the conditions for the local asymp-
totic stability of equilibrium points. Finally, we study the global asymptotic stability of bacterial extinction
equilibrium and infection-free equilibrium by constructing Lyapunov functions.

Key words: chemostat model; delay; stability; bifurcation
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