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Abstract: In this note, the problem of H∞ filtering for a class of nonlinear neutral
systems with delayed states and outputs is investigated. By introducing a descriptor
technique, using Lyapunov-Krasovskii functional and a suitable change of variables,
new required sufficient conditions are established in terms of delay-dependent linear
matrix inequalities (LMIs) for the existence of the desired H∞ filters. The explicit
expression of the filters is derived to satisfy both asymptotic stability and a prescribed
level of disturbance attenuation for all admissible known nonlinear functions. A
numerical example is provided to show the proposed design approach.
Keywords: neutral systems; H∞ filtering; nonlinearity; LMI; time-delay.
Mathematics Subject Classification (2000): 34K40, 93C10, 93E11.

1

Introduction

Delay (or memory) systems represent a class of infinite-dimensional systems [1, 2] largely
used to describe propagation and transport phenomena or population dynamics [3, 4].
Delay differential systems are assuming an increasingly important role in many disciplines like economic, mathematics, science, and engineering. For instance, in economic
systems, delays appear in a natural way since decisions and effects are separated by some
time interval. The presence of a delay in a system may be the result of some essential
simplification of the corresponding process model. The delay effects problem on the
(closed-loop) stability of (linear) systems including delays in the state and/or input is
a problem of recurring interest since the delay presence may induce complex behaviors
(oscillation, instability, bad performances) for the (closed-loop) schemes [2, 5–9].
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