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Abstract

This paper addresses the strong stabilization problem for a class
of second-order distributed bilinear systems subject to a
constant time delay. The study is conducted within a Hilbert
space framework, where the system is controlled by a
continuous feedback law. We establish sufficient conditions
ensuring strong stabilization using a simple feedback control
that depends on the delayed state and velocity. Furthermore, a
necessary condition for strong stabilization is derived, showing
that the absence of certain persistent motions is required [1].
The method builds on the approach developed by Couchouron
[2] for second-order bilinear systems without time delay, which
uses diagonal observability inequalities [3,4]. Our approach
relies on compactness arguments and the properties of the
skew-adjoint operator generating the undamped dynamics.
[llustrative examples are provided, drawing on the literature
and opening new perspectives for the stabilization of time-delay
systems with unbounded control operators.
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