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WEIGHTED APPROXIMATION BY POSITIVE

LINEAR OPERATORS

Abstract

In this paper we introduce a modified Gadjiev-Ibragimov operators in weighted
spaces and obtain its Korovkin type approximation properties.The rates of con-
vergence of this generalization are obtained by means of modulus of continuity.

1. Introduction
Approximation theory is an area of mathematical analysis, which, at its core, is

concerned with the approximation of functions by simpler and more easily calculated
functions. Korovkin discovered a simple and easily applicable criterion to check if
a sequence of positive linear operators converges uniformly to the function to be
approximated. This criterion says that the necessary and sufficient condition for the
uniform convergence of the sequence Ln of positive linear operators to the continuous
function f on the interval [a, b], is the uniform convergence of the sequence Lnf to
f for the only three functions tv, v = 0, 1, 2.

In expensive paper [11] defined a general sequence of positive operators and called
later Gadjiev Ibragimov operators. Some properties of Gadjiev Ibragimov operators
were established in different papers, and we refer to [1], [3], [4], [5], [6], [7] and [8].

In this paper we will give a modification of the Gadjiev-Ibragimov operators in
weighted spaces.

There are many approximating operators that their Korovkin type approxima-
tion properties and rates of convergence are investigated. We will use the weighted
Korovkin type theorems, proved by A. D. Gadjiev [9], [10]. Now,we give Gadjiev ’s
results in weighted spaces.

We consider the weighted spaces of the functions which are defined on positive
semi- axis [0,∞) and satisfy the inequality |f (x)| ≤ Mfρ (x) . Here ρ (x) = 1 + x2

is a weight function and Mf is a positive constant depending only on f . We denote
the set of functions that satisfy this inequality by Bρ. Bρ is a normed space with

the norm ‖f‖ρ = sup
x∈R

|f (x)|
ρ (x)

. Cρ denotes the subspace of all continuous functions

in Bρ [0,∞) and Ck
ρ [0,∞) denotes the subspace of all functions f ∈ Cρ [0,∞) with

lim
|x|−→∞

f (x)
ρ (x)

= kf < ∞ where kf is a constant depending only on f .

Lemma 1 ([9], [10]). In order that the sequence of positive linear operators
{Ln}n∈N act from Cρ to Bρ, it is necessary and sufficient that the inequality

Ln (ρ, x) ≤ Mρ (x)

is fulfilled with some positive constant M.




