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Delar systems with state dependent delays occur as models for the dy-
namics of diseases when the mechanism of infection is such that the infectious
dozage received by an individual has to reach a threshold valne before the
resistance of the Individual 15 broken down and as a result the individnal
becomes ipfections. A profotype of such a model was proposed m [1]. we
refer to this paper for basic assumptions on the mechanisms governing the
evolution of the disease and for the denovation of the model from these as-
sumptions.

The process staris at £ = 0 when a number [ of infectious individuals
15 introduced into a population of 5 susceptible individuals. Without re-
striction we assume Sy + Jo = 1. Let I(t) resp. S() denote the number of
infectious resp. susceptible Individuals at time £. The number {5 is defined
by

Eup{zjfuﬁ = m, ' (1)

where m is the threshold value for the infectious dosage accumulated by an
individual. The total mfectious dosage received up to time ¢, > ¢, by an
individual which belongs to the class of susceptibles at time t; is given by

jt:zp{z —t;)I(z) dz,
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where p is a given positive continuous function describing the rate of break-
down of the resistance of an individual against the disease through contacts
with infections individuals. Since no individual becomes infectious during
0 <t <ty we have

T -
S8 = —r()bSE), 0<t<ts, ,
where r(t) ie 2 positive continuous function. For ¢ > fp we define () by
' f; plz — r({)(z) dz = m.
e

In this model it is assymed that an individual which becomes infectious at
| time ¢ recovers at time t + o, ¢ 2 positive constant, and belongs again to the
susceptible class. The equations of the model on £y < £ < £ + o are

ﬁ}.—_ F 5’['5:' — _'r{rJS(ﬂ(l . S{T{t)_}}i (3)
115 I(t) = 1 — 5(7(t))-
o (6)=1-S(-(6)
ual For t > t5 + & we also have recovery of individuals and the equations are
we
the 5'(t) = —r(t)S(t)( Lo — S(r(8)) + S(r(¢ — o})), @
as- I{f] = Iq-“S[T{t}}‘TS.[T{t—E'}]I i ::"£Q+ﬂ'..
nals Based on a numerical scheme developed in [2] for equations (ref6.2) —
re- (4¢) we present results on identification of the threshold level m and on the
r of threshold kernel p in (1) from data on 5(z) 2nd I(t) at times t; = to + o
med
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