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Abstract:
A novel family of open Newton-Cotes formulas, termed GMDONC, is proposed and designed to enhance

the accuracy of evaluating definite integrals through numerical integrators that are polynomial
interpolatory in nature. By incorporating the geometric mean in the even-order derivatives of the
integrand within the interval [a, b], the GMDONC methods exhibit a significant two-order accuracy
improvement over traditional ONC approaches. Theorems on degree of precision, order of accuracy, and
error terms are derived validating the theoretical advancements. Computational analyses confirm the
superior performance of GMDONC through assessments of computational cost, CPU time, and error
reductions across various integrals. Comparative evaluations with Gauss-Legendre methods highlight the
effectiveness of GMDONC in handling integrals with diverse characteristics, including regular,
oscillatory, periodic, and singular integrals. The proposed rules demonstrate computational and time
efficiency in the global context compared to the existing polynomial ONC and Gauss-Legendre rules with
the same number of functional nodes. The scope of the present improvement is restricted only to the
context of polynomial interpolatory quadrature, not in the sense of spline/semi-interpolatory quadrature.
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