General Mathematics R O G E R Vol. 6 /1998 1.06–3.06.1998, Sibiu-Romania

On the operator of Bleimann, Butzer and Hahn

Mircea Ivan

The classical Bernstein operators are defined by B_n(h, t) :=^{n∑}_{k=0} p_{n,k}(t) h k n , t ∈ [0, 1], n = 0, 1, . . . , where p_{n,k}(t) = n k t^k(1 − t)^{n−k} , h ∈ R^{[0,1]}. The linear operators L_n defined by L_n(f, x) := 1 (1 + x)^n n∑ k=0 n k x^kf k n + 1 − k , x ∈ [0, ∞), n = 0, 1, . . . , where f ∈ R^{[0,∞)}, were introduced in 1980 by Bleimann, Butzer and Hahn [4] to approximate continuous functions on the positive semi-axis and has been investigated by several authors (cf. references).

We have proved the following theorem 23

Theorem 1. Let a > 1. If f ∈ C[0, ∞), f(x) = O(a^x), x → ∞, then L_n(f; x) → f(x) ⇐⇒ x ∈ 0, 1 a − 1 .

Prove or disprove

Theorem 2. If b > 0, f ∈ C[0, ∞) such that L_n(f; x) → f(x) ⇐⇒ x ∈ [0, b) , then f ∈ O(^(1 +^1_b^{)x}), x → ∞.

References

[1] U.Abel,On the asymptotic approximation with operators of Bleimann, Butzer and Hahn, Indag. Math. (N.S.) 7 (1996), no. 1, 1–9.

[2] J. A. Adell, F. G. Badía, and J. de la Cal, On the iterates of some Bernstein-type operators, J. Math. Anal. Appl., 209 (1997), 529– 541.

[3] O. Agratini, An application of divided differences, Automat. Comput. Appl. Math., 4 (1995), no. 2, 95–99.

Mircea Ivan 25

[4] G.Bleimann, P.L. Butzer, and L.Hahn,A Bernstein-type operator approximating continuous functions on the semi-axis , Indag. Math., 42 (1980), 255–262.

[5] B. Della Vecchia,Some properties of a rational operator of Bernstein-type, in “Progress in Approximation Theory (P. Nevai and A.Pinkus, Eds.), pp. 177–185. Academic Press, New York, 1991.

[6] T. Hermann, On the operator of Bleimann, Butzer and Hahn, in “Approximation Theory, Colloquia Mathematica Societatis János Bolyai (J. Szabados and K. Tandori, Eds.), vol. 58, pp. 355–360, North-Holand Publishing Company, 1990.

[7] M. Ivan, A note on the Bleimann-Butzer-Hahn operator, Automat.

Comput. Appl. Math. 6 (1997), no. 1, 11–15.

[8] R. A. Khan, Some probabilistic methods in the theory of approximation operators, Acta Math. Acad. Sci. Hungar. 35 (1980), 193–203.

[9] R. A. Khan, A note on a Bernstein-type operator of Bleimann, Butzer and Hahn, J. Approx. Theory 53 (1988), 295–303.

[10] R. A. Khan, Some properties of Bernstein-type operator of Bleimann, Butzer and Hahn, in “Progress in Approximation Theory (P. Nevai and A. Pinkus, Eds.), pp. 497–504, Academic Press, New York, 1991.

[11] R. A. Khan, Reverse martingales and approximation operators, J.

Approx. Theory 80 (1995), 367–377.

[12] G. G. Lorentz, “Bernstein polynomials, University of Toronto Press, Toronto, 1953.

[13] A. Mcd. Mercer, A Bernstein-type operator approximating continuous functions on the half-line, Bull. Calcutta Math. Soc. 31 (1989), 133–137.

[14] V. Totik, Uniform approximation by Bernstein-type operators, Nederl. Akad. Wetensch. Indag. Math. 46 (1984), no. 1, 87–93.