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1 Introduction

Let r, o > 0 be given numbers and ¢ty € R. The theory of retarded functional differential equations (see e.g. [6]) is

a branch of the theory of functional differential equations concerned with problems of the form

{x’(t)zf(xt,t), t € [to,to + 0], (1.1)

'Tto = ¢7

where f : Q x [to,to + 0] = R", Q C C([-r,0],R™) and =, is given by z,(0) = z(t + 0), 0 € [—r,0], for every
t € [to,to + o]. The equivalent integral form is

{ x(t) = xz(tg) + j;o f(zs,8)ds, t € [to,to+ o], (1.2)

'Ito = ¢7

where the integral can be considered, for instance, in the sense of Riemann, Lebesgue or Henstock-Kurzweil.

In this paper, we focus our attention on more general problems of the form

(1.3)

{ o(t) = 2(to) + [, f(zs,5)dg(s), t € [to,to+ 0],
Tty = ¢7

where the integral on the right-hand side is the Kurzweil-Stieltjes integral with respect to a nondecreasing function
g. We call these equations measure functional differential equations. As explained in [4], equation (1.3) is equivalent
to

{ Dz = f(x¢,t)Dg, t € [to,to+ o], (1.4)

xto = (rbv

where Dz and Dg denote the distributional derivatives of the functions = and g in the sense of L. Schwartz.

We show that functional dynamic equations on time scales represent a special case of measure functional differ-
ential equations. Using this correspondence, we obtain various results concerning the existence and uniqueness of
solutions, continuous dependence, and periodic averaging for functional dynamic equations on time scales.

Also, we extend these results to functional dynamic equations with impulses (which were already investigated
by various authors, see e.g. [1], [2], [3], [7]). For obtain this extension, we introduce impulsive measure functional
differential equations and show how to transform them into measure functional differential equations without
impulses. Then, we introduce impulsive functional dynamic equations on time scales and demonstrates how to
convert them to impulsive measure functional differential equations. Thus, using these results, we relate impulsive
functional dynamic equations and measure functional differential equations. We employ this correspondence to
obtain theorems on the existence and uniqueness of solutions, continuous dependence, and periodic averaging for

impulsive measure functional differential equations and impulsive dynamic equations on time scales.
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