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Development of self-adaptive moving mesh methods for numerical computations of
phenomena with large deformation based on the theory of integrable systems
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We developed the theory of integrable discretization of nonlinear wave
equations and self-adaptive moving mesh schemes. We constructed discrete analogues of coupled short
pulse equation, coupled Yajima-Oikawa system, reduced Ostrovsky equation, modified short pulse
equation, Degasperis-Procesi equation based on the theory of integrable systems. We also studied
accuracy of numerical computations of our self-adaptive moving mesh scheme of the modified short
pulse equation which has cusped soliton solutions. We also studied numerical schemes of a
mathematical model of one-dimensional soil water infiltration using self-adaptive moving mesh
schemes and we verified its numerical accuracy. We also investigated the relationship between
self-adaptive moving mesh schemes and discrete differential geometry.
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