©
2019 2021

Application of interior penalty methods to mixed finite element method using
nonconforming elements
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We studied a numerical method for the boundary value problem of the
biharmonic equation which is obtained by applying the interior penalty method to the HJ method. We
call the numerical method the IP method. We mathematically derived a priori estimates with respect
to the mesh parameter and the penalty parameter for the difference between solutions of the HJ
method and of the IP method and for the error of the IP method.

As a numerical solver for the system of linear equations arising in the IP method, we consider the
solver obtained by applying the CG method to the dual problem (a system of linear equations with
respect to the displacement), and by applying the ICCG method to a system of linear equations
appearing in the inner iteration of the CG method. Through mathematical analysis and some numerical
experiments we showed that the number of iterations of the solver is independent of the penalty
parameter.
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