QUADRATURE-FREE QUASI-INTERPOLATION ON THE SPHERE^∗

M. GANESH^† AND H. N. MHASKAR^‡

Dedicated to Ed Saff on the occasion of his 60th birthday

Abstract. We construct certain quasi-interpolatory operators for approximation of functions on the sphere, using tensor product scattered data satisfying certain symmetry conditions. Our operators are constructed without using any quadrature formulas. We use instead a special class of orthonormal bivariate trigonometric polynomials. These polynomials are functions on the sphere, and are constructed in a numerically stable way, based on the data locations. The quasi-interpolatory operators give near best approximation to every continuous function.

We demonstrate our constructions numerically with several benchmark functions using randomly generated data locations.

Key words. function approximation on the sphere, scattered data, quasi-interpolation, Jacobi matrices

AMS subject classifications. 42A15, 65D32, 33C55

∗Received May 2, 2005. Accepted for publication January 28, 2006. Recommended by I. Sloan. †Department of Mathematical and Computer Sciences, Colorado School of Mines, Golden, CO 80401 (mganesh@mines.edu). The research of this author was supported, in part, by the Australian Research Council.

‡Department of Mathematics, California State University, Los Angeles, CA 90032 (hmhaska@calstatela.edu). The research of this author was supported, in part, by grant DMS-0204704 from the National Science Foundation and grant W911NF-04-1-0339 from the U.S. Army Research Office.