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Global stability of an SIR epidemic model with
time delay

Y.Takeuchi® .

We consider the global asymptotic stability of the well-known STR epi-
demic model with a time delay described as:

S(t) = —BS@I(t—h) - mS(H) +b
i) = FS(OI(—h) — eI (8) = M(1), (1)

R(t) = M(t) — usR(t)

where, S(t) + I(t) + R(t) = N(t) denotes the number of a population
at time ¢; S(t), I(t) and R(t) denote the numbers of the population sus-
ceptible to the disease, of infective members and of members who have
been removed from the possibility of infection through full immunity, re-
spectively. It is assumed that all newborns are susceptible. The positive
constants p1, pe and ug represent the death rates of susceptibles, infec-
tives and recovered, respectively. It is natural biologically to assume that
p1 < min{pe, ps}. The nonnegative constant h is the time delay.

The eventual lower bound obtained by the method given in [1] can be
successfully applied to give the length of the time delay ensuring the global
asymptotic stability of the endemic equilibrium point.
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