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A classical result due to Arov [1] asserts that a rational matrix function F(z)
of size k x [, analytic and contractive on the unit disc D = {z € C : |z] < 1},
admits a contractive finite-dimensional realization. Specifically, there exists a
contractive block matrix

A B
(d+k) x (d+1)
[C D} ecC

such that
F(z)=D+20(I —zA)™'B, zecD.

A generalization of this result, developed in [2], provides sufficient conditions
for the existence of a contractive realization of the form

F(2) =D+ CP(2)(I — AP(2))"'B,

where P is a matrix-valued polynomial and the domain is defined by the in-
equality I — P(2)*P(2) > 0. A key assumption involves boundedness in the
so-called Agler norm:

[Fllap :=sup{[[F(T)|},

where the supremum is taken over commuting tuples T of bounded operators
on a Hilbert space such that |P(T)|| < 1. This framework applies to rational
functions regular on polynomially convex domains.

In [3], we extend this theory beyond the polynomially convex case. In partic-
ular, we establish a contractive realization theorem for rational matrix functions
without poles in the annulus and, more generally, in multihole domains. Our
proof builds on techniques developed in [2] and and incorporates tools from the
theory of operator algebras.

This talk is based on joint work with Piotr Pikul, Hugo J. Woerdeman, and
Michat Wojtylak.
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