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This study project has succeeded in establishing the foundational theory of
the discontinuous Galerkin finite element method (DG method) and the hybridized DG method (HDG
method), which are extended versions combining the advantages of the finite element method (FEM) and

the finite volume method (FVM) with a high-precision. This project aims to go beyond the negative
position of making only the theory and leaving the application to engineers and to construct a
mathematical theory that is required in real applications. Specifically, structural preservation
(flux, positivity) methods and analytical theory (such as stability and convergence in practical
sense) were constructed for nonstandard diffusion problems, degenerate diffusion problem and
evolution problems appearing in various fields.
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