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Abstract: In this paper, exponential stabilization for three classes of uncer-
tain nonlinear systems with time-varying delay is investigated. A continuous
feedback control is constructed for each class of systems, under which global
exponential stability of the feedback-controlled system can be guaranteed.
Our results are shown to be generalizations of several results reported in re-
cent literature. A numerical example is provided to illustrate the use of our
main results.
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1 Introduction

Any physical dynamic system inherently contains, more or less, some delay phenomena
because energy in the system propagates with a finite speed. Typical systems with
time delays include turbojet engine, microwave oscillator, control of epidemics, inferred
grinding model, and population dynamics model [6, 7, 17]. It is noted that for many
stable systems the introduction of arbitrarily small time delay into the loop of systems
can cause instability [4, 10]. Furthermore, the system uncertainties could be present due
to mathematical model errors, temperature varying, and element life. Thus, feedback
control of uncertain time-delay systems is crucial for practical design of control systems;
see, e.g., [2, 7 – 9, 13 –17, 19, 20] and the references therein. We wish to point out that
many systems whose dynamics contain a term that is affine-linear in control have been
investigated in the past; see, e.g., [1, 3, 11, 14, 18 – 20]. The generalization allowing some
systems whose dynamics contain a term which depends on the square of the control in
addition to an affine term has been considered in [12].
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