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Approximation properties of a new type of A-Bernstein operators

ZHOU Guorong' ,CHEN Shuni** ,ZHAO Guoping'

(1. School of Mathematics and Statistics, Xiamen University of Technology, Xiamen 361024 ,China;
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Abstract ; [Objective] In this study,we aim to construct a new type of A-Bernstein operators with shape parameters and analyze their
approximation properties to enhance the approximation capability and applicability of Bernstein-type operators. [ Methods] Introducing an
improved Bézier blending function, we construct a new A-Bernstein operator and conduct a detailed estimation of its moments and central
counterparts. Furthermore, we derive the local approximation theorem, the convergence theorem for Lipschitz continuous functions,
and the Voronovskaja-type asymptotic expansion formula for the proposed operator. Finally, numerical experiments are conducted to
analyze the practical approximation performance and error bounds of the operator. [ Results] Results indicate that,compared with the
A-Bernstein operator proposed by Cai et al. , the proposed operator demonstrates superior performances in terms of approximation
rates and error bounds. Specifically, under different parameter settings, the approximation error bound of the proposed operator is
lower than that of existing methods. [ Conclusion] The improved A-Bernstein operator proposed herein exhibits excellent
approximation capability in both theoretical analyses and numerical experiments. It effectively enhances the accuracy of function

approximation and provides new insights and methods for the research and application of Bernstein-type approximation operators.
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