LAURENT POLYNOMIAL PERTURBATIONS OF LINEAR FUNCTIONALS. AN INVERSE PROBLEM.^∗

KENIER CASTILLO^†, LUIS GARZA^‡, AND FRANCISCO MARCELLÁN^†

Dedicated to Richard S. Varga, on the occasion of his 80th birthday.

Abstract. Given a linear functional L in the linear space P of polynomials with complex coefficients, we analyze those linear functionals L̃ such that, for a fixed α ∈ C , ⟨L̃, (z + z^{−1} − (α + ᾱ))p⟩ = ⟨L, p⟩ for every p ∈ P. We obtain the relation between the corresponding Carathéodory functions in such a way that a linear spectral transform appears. If L is a positive definite linear functional, the necessary and sufficient conditions in order for L̃ to be a quasi-definite linear functional are given. The relation between the corresponding sequences of monic orthogonal polynomials is presented.

Key words. Orthogonal polynomials, linear functionals, Laurent polynomials, linear spectral transformations.

AMS subject classifications. 42C05.

∗Received March 16, 2009. Accepted July 18, 2009. Published online January 20, 2010. Recommended by Lothar Reichel.

†Departamento de MatemÃąticas, Universidad Carlos III de Madrid, Avenida de la Universidad 30, 28911, Leganés, Spain ({kcastill,pacomarc}@math.uc3m.es).

‡Universidad AutÃşnoma de Tamaulipas, Carretera Sendero Nacional Km. 3, AP2005, Matamoros, Mexico (lgaona@uat.edu.mx).