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Combination of finite element exterior calculus and discrete mechanics
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In this study, we combined the finite element external calculus and the
structural-preserving numerical methods derived by discrete mechanics. First, as a significant
result from the theoretical perspective, we derived a variational problem for Hamilton equations in
which that by the finite element exterior calculus is naturally integrated. Also, we proposed a
method to derive structure-preserving numerical schemes based on this variational problem. From the
practical perspective, we proposed a method to avoid the computation of the space of discrete
harmonic forms, which was necessary in the numerical calculations in the finite element exterior
calculus. By using this method, the computational costs required by the numerical scheme can be
significantly reduced.
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