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Abstract

In recent years, nonlinear neural network operators have gained significant importance in ap-
proximation theory, particularly following the introduction of maximum-minimum neural network
operators in [1]. Subsequent research has led to the development of their Kantorovich-type gener-
alizations to handle broader classes of functions [2]. While linear Durrmeyer-type operators have
also been investigated [3], this study introduces a novel Durrmeyer-type generalization of univariate
max-min neural network operators, with theoretical foundations further established in [4].

We systematically investigate the approximation behavior of these operators within Lp-spaces
(1 ≤ p < ∞). Theoretical contributions include the establishment of pointwise, uniform, and
Lp-convergence, alongside quantitative estimates for the rates of approximation using the modu-
lus of continuity and K-functionals. Numerical experiments demonstrate that our integral-based
Durrmeyer-type max-min operators yield superior signal denoising performance against both Gaus-
sian and impulsive noise when compared to the operators in [1, 2].
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