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Abstract

Since the early eighties, it is well-known that the scalar-input bilinear control in infinite
dimensions encounters obstuctions. This is closely related to the topological properties of the
set of reachable states. It has a dense complement in the usual functional frame. This has first
been proved for bilinear control of mechanical systems such as the beam model, and then for
the control of quantum systems.

Since then, several positive controllability results were obtained with spatial localization of
the control (through a real-valued potential function). These results require as a necessary
condition, that an infinite number of real quantities (involving the control, the eigenstates and
the targeted eigenstate), are non vanishing. It was also proved that an appropriate asymp-
totic behavior of these quantities is a sufficient condition for bilinear controllability results to
hold. These results mainly concern dispersive equations such as the Schrödinger equation, or
hyperbolic equations as the wave or beam equations.

The first purpose of this talk is to present some of the recent results on the bilinear control of
first order in time evolution PDE’s in an abstract framework, in view of applications to parabolic
equations (joint works with P. Cannarsa and C. Urbani). The second purpose is to present
a new mathematical methodology to construct explicit infinite sets of potential functions, and
provide algorithms to exhibit explicit large classes of control operators that satisfy the necessary
and sufficient conditions required for scalar-input controllability to hold. This gives direct
concrete results for the bilinear control on heat equations, but also on Schrödinger equation,
wave equations, beams equations as well as different examples of boundary conditions (joint
work with C. Urbani)
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