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Abstract

Recent literature in approximation theory has successfully enhanced classical Shepard operators
by embedding non-linear max-product operations, notably through combinations with various
polynomial (such as Bernoulli polynomials or multivariable Taylor expansions, among others).

However, these existing frameworks remain fundamentally restricted to classical single-node topolo-
gies. To overcome these limitations and provide a purely geometric alternative, this work introduces
a novel non-linear max-product operator built upon a generalized multinode Shepard framework.

Our approach clusters scattered data into flexible 7-node subsets to construct high-order local
polynomial interpolants using only functional values. By applying the non-linear max-product
technique over these multinode bases, the proposed operator enhances the approximation order,
effectively preserves the intrinsic shape of the target function, and eliminates spurious oscillations.
Theoretical error estimates are established, and numerical experiments confirm the operator’s
accuracy and robustness in scattered data interpolation.
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