Measure functional differential equations with infinite time-dependent delay
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Measure functional differential equations ( in short MFDEs ) with finite delay of type

t
y(t) = y(to) + t f(ys,s)dg(s), t € [to,to + o, 1)

have been introduced by Ferderson, Mesquita and Slavik in [1]. Here y and f are functions with
values in R”, the integral on the right-hand side of (1) is the Kurzweil-Henstock integral with re-
spect to a nondecreasing function g and y, represents the “history” of y at s. They showed that
functional dynamic equations on time scales represent a special case of MFDEs, and they obtained
results on the existence and uniqueness of solutions using the theory of generalized ordinary dif-
ferential equations, which were introduced by J. Kurzweil in 1957 [4]. The case when the equation
(1) is considered with infinite delay were later studied by A. Slavik in [5]. He described axiomat-
ically a suitable phase space similarly as classical functional differential equations with infinite
delay (see e.g. [2], [3] ), and he obtained results of existence and uniqueness.

We focus our attention on the equation (1) with infinite time-dependent delay, that means, we
are interested to study the equation

t
y(t) = y(t0> + ] f(yr(s)> 5)d9(8)7 te [t0>t0 + J]v (2)

where 7 is a nondecreasing function such that r(s) < s, for all s € Dom(r).
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