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Abstract. This paper focuses on the problem of adaptive robust control design for a
class of linear uncertain neutral delay systems. All uncertainties are assumed to be norm-
bounded by unknown constants. Two methods are proposed to estimate these unknown
bounds. Then, by making use of the updated values of these unknown bounds, two kinds
of memory state feedback controllers are designed. It is shown that the close-loop neu-
tral delay systems resulting from two proposed adaptive robust control schemes are both
uniformly ultimately bounded. The corresponding results can be changed into the form of
linear matrix inequalities (LMIs). Finally, two numerical examples are given to illustrate
the effectiveness of the proposed approaches.
Keywords: Robust adaptive control, Neutral delay systems, Linear matrix inequality
(LMI)

1. Introduction. Because delay is often a source of system instability and performance
deterioration, much attention has been paid to stability analysis and controller synthesis
for delay systems [1]-[12], [28, 29, 30]. There is a special class of delay systems whose
state is not only affected by state delay but also affected by derivative of state delay. Such
system is referred to as neutral delay systems [13], which can find many applications, such
as distributed networks containing lossless transmission lines, and population ecology. On
the other hand, due to modeling error, measurement errors, linearization approximation,
and so on, it is almost impossible to avoid the uncertainties or perturbations in practical
design. Therefore, neutral delay systems with uncertainties have also been paid much at-
tention recently [14]-[16], where the upper bounds of uncertainties are generally supposed
to be known, and such bounds are often used to develop some stability conditions.
However, in the practical control problems, it is usually difficult to obtain those bounds

because of the complexities of the uncertainties. Therefore, for such a class of neutral
delay systems with uncertainty, a parameter adaptation should be taken into account to
update these unknown bounds. Many forms of adaptive control schemes are available in
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