
DIFFERENTIAL EQUATIONS and CONTROL THEORY

September 25�27, 2018, Kharkiv, Ukraine

On exact controllability and complete stabilizability of

linear systems in Hilbert spaces

Rabah Rabah, Nantes, France

We consider linear systems in the general form

ẋ = Ax+ Bu, (1)

where the state x(t) and the control u(t) take values in Hilbert spaces X
and U . A is a linear operator, in�nitesimal generator of a C0-semigroup
S(t), B is linear bounded operator. By exact (null) controllability we mean
controllability from any state to any state (or zero state). By complete
stabilizability we mean exponential stabilizability with arbitrary decay rate
or, sometimes pole assignment, by linear state feedback u = Fx.

It is well known (cf. for example [2]) that in an �nite dimensional setting
exact controllability (said complete controllability) is a necessary and su�-
cient condition for complete stabilizability or more precisely arbitrary pole
assignment. The situation is more complicated in in�nite dimensional spaces.

We recall some classical results concerning the relation between exact
controllability and complete stabilizability.

The �rst important result in this context was given by Slemrod [1]: if
S(t) is a group, exact controllability implies complete stabilizability. The
converse, for a group, was proved by Zabczyk [3]. The result was generalized
and precized by several authors for the case of a bounded operator A, for
the case of a semigroup S(t) (not a group) and for some classes of systems,
governed by partial di�erential equations or functional-di�erential equations
(with delays).

We discuss more precisely the relations between exact null controllability
and complete stabilizability. For the system (1), exact null controllability
implies complete stabilizability, but the converse is not true. We give more
recent results on functional-di�erential systems of neutral type, which may
be represented in the form of system (1), and described by the equation:

ż(t) = A−1ż(t− 1) +

∫ 0

−1
A2(θ)ż(t+ θ) dθ +

∫ 0

−1
A3(θ)z(t+ θ) dθ +Bu.
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