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Abstract: In order to study the changing dynamics of solutions of a dynamic equation on time scales as the time scales change, we must determine appropriate topologies on the set of time scales and the set of solutions of dynamic equations. As a first
step, we prove a natural characterization of the Fell topology on the space of time
scales.
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Introduction

Dynamic equations on times scales were introduced by S. Hilger in [10] in 1988. A
thorough introduction is contained in [2]. A time scale is a nonempty closed subset of
R. Hilger’s ∆-derivative is defined for a real-valued function f whose domain is a time
scale T and is denoted by f ∆ (t) at any t ∈ T, where t < sup T .
By design, f ∆ (t) mimics the standard right-hand derivative f ′ (t) when there exists a strictly decreasing sequence convergent to t in T and a scaled difference operator
otherwise. In particular, f ∆ (t) = f ′ (t) on R and f ∆ (t) = ∆f (t) on Z. While the ∆derivative is a “forwards” operator, an analogous “backwards” operator exists called the
∇-derivative.
Generalizing differential and difference equations are dynamic equations, which involve ∆-derivatives (or ∇-derivatives, etc.). Given a dynamic equation, say the initial
value problem
x∆ = f (t, x), x(t0 ) = x0 ,
(1.1)
the solution inherently depends on the time scale. Broadly, we would like to examine
how the solution of (1.1) depends on the time scale that is its domain.
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