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Based on the discretization of base space and differential operators, we
constructed a discrete vector analysis for a piecewise constant function space on discrete convex
polygons. We can discretely reproduce some primary laws of vector analysis and prove their
properties. We also can design structure-preserving numerical schemes and verified this through
numerical experiments.

We also investigated that applying fasten methods for existing structure-preserving numerical
solutions to the new discretization method described above is possible. Our research has led to the
construction of a new difference operator, a significant advancement in our field. This operator is
spatially symmetric, ensuring high numerical stability, and allows for precise control of the error
profile. We were able to introduce excellent properties as a nonlinear function of the function
value on the reference point, a feature that has practical implications for error control in
numerical analysis.
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