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We study the stability of the evolution system with constraints. It is often used the method by adding constraint
terms to the evolution equations. There are some parameters which are determined the size of the added terms,
and the appropriate values of the parameters are generally given by trial and error. The purpose of this study is
to estimate the values from the viewpoint of the matrix analysis using the finite element method.

The plan was to find and/or construct suitable constrained evolution systems, but an appropriate system of
evolution equations could not be found. Thus, we switch the study from the analysis of the constrained systems
to the one of the KdV equation. This is because the KdV equation has a velocity parameter whose magnitude
affects the numerical stability.

The discretized equation of the KdV equation by the finite element method has the second—order discrete term
with the velocity parameter. It is necessary to construct an appropriate discretization method for this term since
the term would be a factor of the numerical stability. In addition, since the finite element method puts the evolution
equations in matrix form, the eigenvalues of the matrix are key to the stability analysis of the equations. Therefore,
we study the appropriateness of the second—order discrete term, the eigenvalue analysis of the evolution system,
and the parameter estimation of the evolution system.

These results have been obtained by discrete systems with the finite difference method other than the KdV
equation. We will apply these results to the discrete KdV equation with the finite element method in future work.




