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in which it is assumed that contact between individuals
satisfies a mass action law with members making a con-
stant number bN contacts in unit time, that there is an
exponential distribution of infected periods with mean
length 1/a, and that there are no disease deaths (so that
the total population size N remains constant) [5]. We
assume that initially the population consists of S0 suscep-
tible members and a (presumably small) number I0 of
infectious members, with S0 + I0 = N. For the model (1)
it is known that the basic reproduction number is

R 0 = 

N

,

that the number of susceptibles decreases to a positive
limit S∞



From min(p, q)N ≤ T ≤ N it follows that
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and this, combined with (4), and (5), gives
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It is easy to see that

pq

p q
p q

min( , )
max( , ),=

and this, together with (6), gives a final size inequality
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For the model (3), the next generation matrix calcula-
tion [7] shows that
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