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Our aim of this subject is to propose structure—preserving finite difference schemes for the system
of partial differential equations describing the dynamics of elasto-plastic deformation and to
investigate mathematical methods for the scheme. A plastic property is that some degree of extension
remains when we remove the load beyond a threshold. From the mathematical point of view, plastic
deformation is represented by using hysteresis operators.

We propose the structure-preserving finite difference scheme for the system with the hysteresis
operator called a stop operator. The solution of the scheme satisfies the energy conservation |aw,
momentum conservation law and the law of increasing entropy in the discrete sense. Moreover, by
using the energy method, we give the proofs of the existence of solution for the scheme and the
error estimate under the assumption that the temperature is uniformly distributed with respect to
the space variable. We also mention that to reach the result we obtain several related results
such as the error estimates for the Cahn-Hilliard equation with visco-elasticity and elasticity
and the existence of solution for semi—discrete scheme of some quasilinear hyperbolic balance |aw.
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