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Abstract: Generalized dynamic inequalities are introduced to the time scales scene,
mainly as generalizations of Gronwall’s inequality. Linear systems with linear and
nonlinear perturbations and their stability characteristics versus the unperturbed
system are investigated. Bounds for solutions to linear dynamic systems are stated
using the system matrix.
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1 Introduction

It is useful to consider state equations that are close (in an appropriate sense) to another
linear state equation that is uniformly stable or uniformly exponentially stable. Prompted
by Lyapunov [6], DaCunha [4] showed that if the stability of the uniformly regressive
time varying linear dynamic system

x∆(t) = A(t)x(t), x(t0) = x0, (1.1)

has already been determined by an appropriate generalized Lyapunov function, then cer-
tain conditions on the perturbation matrix F (t) guarantee specific stability characteristics
of the perturbed linear system

z∆(t) = [A(t) + F (t)]z(t), z(t0) = z0. (1.2)
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