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The finite element method is a fundamental technology and its validity is
guaranteed by the mathematical theory. In particular, regarding the shape of elements and the
mathematical properties of finite element solutions, various things are known besides convergence
and stability. However, even with the simplest triangle primary element, there is no consistent
theory expressing mathematically and clearly what is the good element shape or what is a good
triangulation. In this research, using various finite elements, we studied the following: (1) error
of nodal interpolation (2) Condition number of coefficient matrix and nonuniformity of triangulation

(3) Analytical properties such as discrete maximum principle and maximal regularity.
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