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Abstract: Several notions of exponential stability of linear time-invariant sys-
tems on arbitrary time scales are discussed. We establish a necessary and suffi-
cient condition for the existence of uniform exponential stability. Moreover, we
characterize the uniform exponential stability of a system by the spectrum of its
matrix. In general, exponential stability of a system can not be characterized
by the spectrum of its matrix.
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1 Introduction

It is well-known that exponential decay of the solution of a linear autonomous ordinary
differential equation ẋ(t) = Ax(t), t ∈ R, or of an autonomous difference equation
xt+1 = Axt, t ∈ Z, can be characterized by spectral properties of A. Namely, the
solutions tend to 0 exponentially as t → ∞, if and only if all the eigenvalues of A ∈ C

d×d

have negative real parts or a modulus smaller than 1, respectively. The question, which
notion of stability of a linear time-invariant dynamic equation on a time scale inherits
such a property, is answered partly in Pötzsche et al [16].

The history of asymptotic stability of an equation on a general time scale goes back
to the work of Aulbach and Hilger [2]. Although it unifies the time scales T = R or
T = hZ, h > 0, its assumptions are often too pessimistic since the maximal graininess is
involved. For a real scalar dynamic equation, stability and instability results are obtained
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