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e

We propose effective numerical schemes for vector-valued partial differential
equations in engineering fields and give some theoretical analyses to
these schemes. The target problem are the Landau-Lifshitz equation, Ericksen-Leslile equation, Localized
Induction model and so on. We construct structure-preserving schemes for these models, that is, the
proposed schemes inherit a geometric property and energy structure from the original problems and show
the existence and uniqueness of the finite difference solutions and also error estimates. For the problem
which exact solutions are known or constructible, we compare the numerical solutions with the exact
solutions and show the effectiveness of our proposed schemes.
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