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Abstract

In this paper, we introduce a new class of Szász-Durrmeyer type positive linear operators con-
structed by combining the parametric structure of degenerate Hermite polynomials with integral
kernels of Gamma type, providing a flexible generalization of several classical approximation pro-
cesses. We first derive explicit formulas for the moments and central moments of the operators,
which play a fundamental role in the analysis of their approximation behavior. By using Korovkin-
type theorems on unbounded intervals, the uniform convergence of the operators to the target
function is established in suitable weighted spaces. Furthermore, quantitative estimates for the
rate of convergence are obtained by means of the classical modulus of continuity, second-order
modulus of smoothness, Peetre’s K-functional, and Ditzian–Totik type tools. Voronovskaya-type
asymptotic results are also investigated. In addition, graphical simulations and numerical examples
are presented to illustrate the convergence behavior of the operators for different parameter values.
The results demonstrate that the introduced family provides an effective and natural extension of
classical Szász-type operators within the framework of degenerate Hermite polynomials.
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