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Moment problems for real measures on the unit circle
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In this talk we are considering the following problem: when are the given complex numbers

(cj)
n
j=−n, c−j = c̄j , the first moments of a real Borel measure μ = μ+ − μ− on T, such that

μ− is supported on a set of at most k points. A necessary and sufficient condition is that the

Toeplitz matrix T = (ci−j)
n
i,j=0 is a certain real linear combination of rank 1 Toeplitz matrices.

For k > 0, this is more general than the condition that T admits Hermitian Toeplitz extensions

with k negative squares. For a singular T , an equivalent condition is that a certain polynomial

has all its roots on T. We also discuss the situation when T is invertible.

This talk is based on joint work with Ekaterina Lopushanskaya.
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The connection between the standard problem of H-infinity (or robust) control and Nevanlinna-

Pick interpolation was one of the main influences leading to the development of H-infinity con-

trol theory on the one hand and extensions of Nevanlinna-Pick interpolation to more general

matrix- and operator-valued settings on the other. Since then there have been a number of

extensions of Nevanlinna-Pick-type interpolation theory to multivariable settings, and, inde-

pendently, extensions of the robust control theory to various sorts of multidimensional linear

systems on the other. In particular the state-space solution of the suboptimal H-infinity control

problem from the 1990s based on strict Linear Matrix Inequalities rather than on Riccati equa-

tions has straightforward generalizations to the context of various types of multidimensional

systems and can be seen as leading to solutions of various sorts of multivariable Nevanlinna-

Pick interpolation problems, but without the linear-fractional parametrization for the solution

set. In the other direction, recent developments in multivariable interpolation theory may be

of interest for control. This talk will survey these developments and connections.


