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Spectral theory of nonselfadjoint operators and linear control

In the first part of this talk, we give a general overview of the use of functional models
in the spectral theory of linear operators. As known, the spectral structure of self-adjoint
operators on a Hilbert space is described completely by the Spectral Theorem, which
can be viewed as a diagonalization procedure for self-adjoint matrices. The spectral
structure of nonselfadjoint matrices is described by the theorem on the Jordan normal
form. However, no general analogue of this form is available in the Hilbert space setting.

After a short review of various branches of spectral theory of nonself-adjoint operators,
we will describe the Nagy-Foiaş dilation and the related functional model, which work for
some special classes of operators.

In the second part, we review the construction of a linearly similar model, suggested
a few years ago by the speaker. This construction generalizes the Nagy–Foiaş one, but
has much more flexibility. The model is constructed not only in a disc or a semiplane, as
in the original Nagy–Foiaş setting, but rather in a wide class of domains in the complex
plane. We will explain the close connection between our construction and certain notions
from the linear control theory in the Hilbert space setting, such as exact controllability
and exact observability. No previous knowledge of this subject is assumed.

Several examples of unbounded operators, to which this construction applies, will be
given. In particular, we discuss generators of analytic semigroups on a Hilbert space (a
recent joint work with José Galé and Pedro Miana). Concrete formulas for generalized
characteristic functions of such operators will be given.

If time permits, we also will discull the connection with Alexei Tikhonov’s dilation
scheme and the spectrum assignment problem in finite and infinite dimensions.


