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ORTHONORMAL POLYNOMIAL VECTORS AND LEAST SQUARES
APPROXIMATION FOR A DISCRETE INNER PRODUCT∗

M. VAN BAREL AND A. BULTHEEL †

Abstract. We give the solution of a discrete least squares approximation problem in terms
of orthonormal polynomial vectors with respect to a discrete inner product. The degrees of the
polynomial elements of these vectors can be different. An algorithm is constructed computing the
coefficients of recurrence relations for the orthonormal polynomial vectors. In case the weight vectors
are prescribed in points on the real axis or on the unit circle, variants of the original algorithm can be
designed which are an order of magnitude more efficient. Although the recurrence relations require
all previous vectors to compute the next orthonormal polynomial vector, in the real or the unit-circle
case only a fixed number of previous vectors are required. As an application, we approximate a
vector-valued function by a vector rational function in a linearized least squares sense.

Key words. orthonormal polynomial vectors, least squares approximation, vector rational
approximation.

AMS subject classifications. 42C05, 30E10, 65D10, 41A28, 41A20.

∗Received for publication September 26, 1994. Accepted for publication January 27, 1995. Com-
municated by G. Ammar.

† Department of Computer Science, K.U. Leuven, Celestijnenlaan 200 A, 3001 Heverlee, Belgium

1


