Asymptotic expansions for some classical positive operators and their use in approximation theory

F. Costabile^∗ M.I. Gualtieri^† S. Serra^‡

Unità operativa di Cosenza

In this paper we review some results recently introduced by the authors about the use of extrapolation techniques in approximation theory.

We consider some classical positive operators to approximate a given function f and we prov the existence of asymptotic expansion formulas for them. These formulas used in connection with extrapolation techniques are shown to be effective in approximating the given function f, at the same time, fastly and efficiently.

In [2] we consider the classical Bernstein polynomials Bn(f) and we prove the expansion formula with respect to the grid “parameter” h = n�^1. Therefore in [6, 4] we analyze some interesting applications of these results to the indefinite integral and to the solution of the Cauchy problem.

Similar results are shown in [5] for the De La Vallée Poussin operator.

In [3, 1] we generalize the theory to the set of general exponential type operators and to the modified Bernstein polynomials.

Finally in [7] a global theorem of existence joins all the results. For every case several numerical experiments fully confirme the theoretical analysis.

References

[1] F. Costabile, R. Caira, M.I. Gualtieri, Asymptotic expansion and extrapolation for Modified Bernstein polynomials, Technical Report LAN Serie II 25bis (1997).

[2] F. Costabile, M.I. Gualtieri, S. Serra, Asymptotic expansion and extrapolation for Bernstein polynomials with applications, BIT 36, pp. 676–687 (1996).

[3] F. Costabile, M.I. Gualtieri, S. Serra, An extrapolation technique for general exponential type operators, Rendiconti del Circolo Matematico di Palermo Serie II 52 (1998).

[4] F. Costabile, M.I. Gualtieri, S. Serra, Bernstein operators for the global approximation of the solution of Cauchy problem, Technical Report LAN Serie II 33 (1997).

[5] F. Costabile, M.I. Gualtieri, S. Serra, The approximation of periodic ontinuous functions by means of extrapolation techniques for the De La Vallée Poussin operator, in Proceedings of the Ninth International Colloquium on Differential Equations, Plovdiv, Bulgaria, 18-23 August 1998 (D. Bainov, ed.), pp. 99–106 VSP (1999).

[6] F. Costabile, R. Luceri, M.I. Gualtieri, An operator of Bernstein type with applications to the indefinite integral and differential Cauchy Problem, Rendiconti del Circolo Matematico di Palermo Serie II 40 (1996)

[7] F. Costabile F., S. Serra Capizzano Expansion of Komleva type and asymptotics for linear oprators, Technical Report LAN Serie II 32 (1998).

∗Dipartimento di Matematica, Università della Calabria, costabile@unical.it. †Dipartimento di Matematica, Università della Calabria, gualtier@unical.it. ‡Dipartimento di Energetica, Università di Firenze, serra@morse.dm.unipi.it.