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Abstract

This publication provides a research in which obtained the asymptotic of
generalized solution of multidimensional renewal equation.

Problem formulation

It is the researching of the asymptotical behaviour of generalized solution of a
multidimensional renewal equation. And was made comparison its behaviour with
the asymptotical behaviour of ordinal solution of a multidimensional renewal equa-
tion.

Analysis of previous researching and publications

In articles [1] and [2] was researched the asymptotical behaviour the renewal
matrix in ordinary, not generalized case. Also there were determined normalizing
multiplier ρε. It is responsible for time’s scope. In our case it was found the asymp-
totical behaviour of matrix valued family of renewal equations under uncertainty.

Task formulation and solution

Consider the matrix renewal equation in series scheme:

Xε(t) = Aε(t) +

t∫

0

F ε(du) Xε(t− u), t > 0, ε > 0

where Aε(t), Xε(t)− are the families of non negative matrix valued functions and
unknown matrix valued functions respectively (matrix d × d− dimension). Its ele-
ments are finite non negative measures. They are depends on infinitesimal parameter
ε > 0 . F ε(dt)− is the family of preset non negative measures. Assume that we
observe the renewal processes. They can described by matrix renewal equation in
series scheme with variable free term Aε(t). Thus we obtain N different free terms
Aε

r(t), r = 1 . . . N. There is discrete distribution pr, r = 1..N. It means that we we

observe the renewal process with free term Aε
r(t), r = 1..N . Also

N∑
r=1

pr = 1.


