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Abstract: In this paper we give an extension of the Barbashin-Krasovskii-
LaSalle theorem to a class of time-varying dynamical systems, namely the
class of systems for which the restricted vector field to the zero-set of the time
derivative of the Liapunov function is time invariant and this set includes some
trajectories. Our goal is to improve the sufficient conditions for the case of
uniform asymptotic stability of the equilibrium. We obtain an extension of a
well-known result of linear zero-state detectability to nonlinear systems, as well
as a robust stabilizability result of nonlinear affine control systems.
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1 Introduction and Main Results

Let us consider the following time-varying dynamical system:

ẋ = f(t, x), x ∈ D, t ∈ R, (1)

where D is a domain in Rn containing the origin (0 ∈ D ⊂ Rn). About f we suppose
the following:

1) f(t, 0) = 0, for any t ∈ R;
2) uniformly continuous in t, uniformly in x ∈ D, i.e. ∀ε > 0 ∃δε > 0 such that

∀t1, t2 ∈ R, |t1 − t2| < δε and ∀x ∈ D, ‖ f(t1, x) − f(t2, x) ‖< ε;
3) uniformly local Lipschitz continuous in x for any t ∈ R, i.e. for any compact set

K ⊂ D, there exists a positive constant LK > 0 such that:

‖f(t, x) − f(t, y)‖ ≤ LK‖x − y‖ for any x, y ∈ K and t ∈ R.
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