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PARA–ORTHOGONAL RATIONAL MATRIX–VALUED FUNCTIONS

ON THE UNIT CIRCLE

BERND FRITZSCHE, BERND KIRSTEIN AND ANDREAS LASAROW

Abstract. In this paper, we continue previous investigations with the ultimate goal being a
Szegő theory for orthogonal rational matrix functions. We implement here the concept of para-
orthogonal functions on the unit circle in the context of rational matrix functions and present
some fundamental properties of the para-orthogonal functions in question. We discuss, among
other things, the relationship between these functions and orthogonal rational matrix functions
as well as existence criteria and some para-orthogonal functions of particular interest.
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para-orthogonal polynomials, J. Math. Anal. Appl. 370 (2010), 30–41.

[43] A. LASAROW, More on a class of extremal solutions of a moment problem for rational matrix-valued
functions in the nondegenerate case, J. Approx. Theory 163 (2011), 864–887.
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[46] J. C. SANTOS-LEÓN, Computation of integrals over the unit circle with nearby poles, Appl. Numer.
Math. 36 (2001), 179–195.

[47] B. SIMON, Orthogonal Polynomials on the Unit Circle, Part 1: Classical Theory, Amer. Math. Soc.
Coll. Pub. 54, Providence, R. I. 2005.

[48] B. SIMON, Rank one perturbations and the zeros of paraorthogonal polynomials on the unit circle, J.
Math. Anal. Appl. 329 (2007), 376–382.

[49] B. SIMON, Weak convergence of CD kernels and applications, Duke Math. J. 146 (2009), 305–330.
[50] A. SINAP,Gaussian quadrature for matrix valued functions on the unit circle, Electron. Trans. Numer.

Anal. 3 (1995), 96–115.
[51] A. SINAP AND W. VAN ASSCHE, Orthogonal matrix polynomials and applications, J. Comput. Appl.

Math. 66 (1996), 27–52.
[52] M. STOICIU, The statistical distribution of the zeros of random paraorthogonal polynomials on the

unit circle, J. Approx. Theory 139 (2006), 29–64.
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