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Abstract. We investigate the qualitative behavior of a perturbed dynamic systems on

time scales that differs in initial position and initial time with respect to the unperturbed

dynamic systems on time scales. We compare the classical notion of stability to the notion

of initial time difference stability on time scales. We present a comparison result which

again gives the null solution a central role in the comparison dynamic systems on time

scales when establishing initial time difference stability of the perturbed dynamic systems

on time scales with respect to the unperturbed dynamic systems on time scales.
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1 Motivation

Mathematical modeling of several important dynamic processes has been ren-
dered via difference equations or differential equations. Difference equations
also appear in the study of discretization methods for differential equations.
From a modeling point of view, it is perhaps more realistic to model a phe-
nomenon using a dynamic system that incorporates both continuous [4, 7]
and discrete times, namely, time as an arbitrary closed set of reals called a
time-scale [1,2,3,5]. The recently developed dynamic systems on time scales
off a unified approach to continuous and discrete systems [6,9].

Lyapunov’s second method is a standard technique used in the study of the
qualitative behavior of dynamic systems on time scales along with a com-
parison result [7, 8,10] that allows the prediction of behavior of a dynamic
systems on time scales when the behavior of the null solution of a compari-
son system is known. However; there has been difficulty with this approach
when trying to apply it to unperturbed dynamic systems on time scales and
associated perturbed dynamic systems on time scales with an initial time
difference[11-16]. The difficulty arises because there is a significant difference


