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INTRODUCTION

We present a dynamically consistent numerical method
for the approximation of an intregro—differential epidemic
model with heterogeneous mixing.

HIGH ORDER AND POSITIVE SCHEME

The discretization of (1) by ng steps DQ with Gregory con-
volution weights [3] reads, for n > ngand 1 <1 < d,

log(Z") = G
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Theorem 2.

If the starting errors {n’}o<j<n,—1 satisfy
|7’ (h)||= O(h™), and A;(t) and ¢o;(1),
j =1,...,d, are smooth enough, then the method
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e 0 < A;(s) € L'(R") mean infectivity of members of
P; with infection age s;

e po;(t) € L'(RT) infectivity, at time ¢, of members of
P; who were infected before ¢t = 0.

Define Z;(t) = S;(t)/S?. A more convenient formulation
of the model is
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]\Z /0 S;.)Aj(t —s)(1—Z;(s)) ds

and Z;(h) > 0. Furthermore if ng = 1 and
Aj(0) = 0,forl < 5 < d, then {Z]},,>n, is
non-increasing as the continuous solution.

NUMERICAL ASYMPTOTIC PROPERTIES

Assume h Y"1 w, Ai(t,) < oo, for 1 < j < dand h > 0.
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Figure 1: Example withd = 4, i - N; = 1.2- 103, S = N, — 100,
3a; = i, p;j = 0.25, As(t) = 5/(1 + t?), Az(t) = e~ %,
Ag(t) = te™02t, Ay(t) = (0.2+t) 72, o;(t) = (N; —S2)A;(t)
and 1 < 2,3 < 4.
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Table 2: Age structured groups for 2018 Ttalian population (total number of mem- Matera, Italy, July 5-8, 2022.

bers: 59816673). Sources: Istat for demographic data and [5] for contact matrix.



