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Abstract: This paper is concerned with the passive control problem of neutral
systems with time-varying delays. Time-varying delays are assumed to appear
in both the state and the control input. A state feedback passive controller and
an output feedback passive controller for neutral systems with time-varying
delays in state and control input are presented. Through modifying algebraic
Riccati equation, we can construct controllers which depend on the maximum
value of the time derivative of time-varying delays. A numerical example is
also given to illustrate the effectiveness of the proposed design method.
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1 Introduction

The theory of neutral delay-differential systems, which contain delays both in its state and
in the derivatives of its states, is of both theoretical and practical interest. For example,
functional differential equations of neutral type are the natural models of fluctuations of
voltage and current in problems arising in transmission lines [1]. Also, the neutral systems
often appear in the study of automatic control, population dynamics, and vibrating
masses attached to an elastic bar. Recently, considerable attention has first been focused
on the stability analysis of various neutral differential systems [2-10]. And there are
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