EXTREMAL INTERPOLATORY PROBLEM OF FEJÉR TYPE FOR ALL CLASSICAL WEIGHT FUNCTIONS^∗

PRZEMYSŁAW RUTKA^† AND RYSZARD SMARZEWSKI^†

Abstract. Several constructive solutions of interpolating problems of Fejér, Egerváry and Turán, connected with the optimal, most economical and stable interpolation are known for Jacobi, Hermite and Laguerre orthogonal polynomials. In this paper we solve the interpolatory weighted problem of Fejér type for all positive solutions of the Pearson differential equation, which generate finite or infinite sequences of the classical orthogonal polynomials. More precisely, we establish that the Fejér problem is generic in this class of polynomials and present an elementary unified proof of this fact. Next, these results are used to establish a complete solution of the Egerváry and Turán interpolatory problem.

Key words. Fejér extremal problem, Pearson differential equation, Sturm-Liouville differential equation, classical orthogonal polynomials, Lagrange optimal interpolation, weighted stability, most economical systems.

AMS subject classifications. 41A05, 42C05, 65D05, 49K35.

∗Received November 15, 2011. Accepted for publication January 12, 2012. Published online March 12, 2012. Recommended by F. Stenger.

†Institute of Mathematics and Computer Science, The John Paul II Catholic University of Lublin, ul. Konstantynów 1H, 20-708 Lublin, Poland (rootus,rsmax@kul.lublin.pl).