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Structure-preserving numerical method for partial differential equations based
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The discretization of the differential limiting operation is the base of the
original finite difference method. We appropriately introduced it to our study via the Voronoi
decomposition and derived the exact discrete Green theorem by Voronoi discretization on the
arbitrary lattice in the multidimensional region, e.g., the gradient, Laplacian.Our results include

mathematical ﬁroofs and mathematically rigorous.

This showed that the Voronoi-Delaunay triangulation has favorable characteristics to allow arbitrary
lattice placement while inheriting excellent mathematical properties.Furthermore, we adopted this

Voronoi difference as the basis of the discrete variational derivative method to design numerical

schemes for some partial differential equations.This indicates that our studies strengthened both

the practicality and the theoretical foundation of the numerical solution method of partial

differential equations.
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