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Sinc numerical methods is a general term for numerical methods using Sinc
approximation. They are extremely effective for analytic functions, and are known to be robust even
when function has singularities. It is also shown that the Sinc approximation is nearly optimal in
theory. In this research, we develope numerical methods achieving higher accuracy than the Sinc
numerical methods. Specifically, we develope a function approximation formula achieving higher
accuracy than the Sinc approximation, more precisely, an optimal approximation formula. Futher,
based on the knowledge obtained there, we establish a theory of the optimal numerical integration
and based on the theory, a numerical integration formula expected to be close to optimal is obtained

by numerical calculation. We also develope a methodology based on the potential theory that designs
optimal formulas in a unified way.
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