ROBUST RATIONAL INTERPOLATION AND LEAST-SQUARES^∗

PEDRO GONNET^†, RICARDO PACHÓN^†, AND LLOYD N. TREFETHEN^†

Abstract. An efficient and robust algorithm and a Matlab code ratdisk are presented for rational interpolation or linearized least-squares approximation of a function based on its values at points equally spaced on a circle. The use of the singular value decomposition enables the detection and elimination of spurious poles or Froissart doublets that commonly complicate such fits without contributing to the quality of the approximation. As an application, the algorithm leads to a method for the stable computation of certain radial basis function interpolants in the difficult case of smoothness parameter ε close to zero.

Key words. Rational interpolation, spurious poles, Froissart doublets, Padé approximation, radial basis functions, ratdisk, singular value decomposition

AMS subject classifications. 41A20, 41A21, 65D05

∗Received February 10, 2011. Accepted for publication February 28, 2011. Published online May 18, 2011. Recommended by L. Reichel. P. G. was supported by Swiss National Science Foundation Individual Support Fellowships Nr. PBEZP2-127959 and Nr. PA00P2-134146.

†Oxford University Mathematical Institute, 25-29 St Giles, Oxford OX1 3LB, UK (Pedro.Gonnet,Nick.Trefethen@maths.ox.ac.uk).