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Abstract: In this paper we deal with the problem of absolute stabilization for Lur’e
systems with time-varying delay in a range. An appropriate Lyapunov-Krasovskii
functional is proposed to investigate the delay-range-dependant stabilization problem.The time-varying delay is assumed to belong to an interval and no restriction on
its derivative is needed. Some relaxation matrices are introduced, which allow the
delay to be a fast time-varying function. Furthermore, a numerical example is given
to prove effectiveness of our main result.
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Introduction

During the last two decades, considerable attention has been devoted to the problem of
delay-dependent stability analysis and controller design for time-delay systems. For the
recent progress, the reader is referred to [10, 11, 19, 27, 33, 37]. It is well known that the
choice of an appropriate Lyapunov–Krasovskii functional (LKF) is crucial for deriving
stability criteria and for obtaining a solution to various control problems.
We shall note that studies of stability of time-delay systems have grown steadily.
Indeed, since 1940 all the results were delay independent see for examples [3, 9, 15, 20,
22, 29, 30]. But, the problem is that when the time-delay is small, these results are often
overly conservative, especially, they are not applicable to closed-loop systems which are
open-loop unstable and are stabilized using delayed inputs. That’s why, many efforts
were sacrificed to provide delay-dependant stability criteria.
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