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Study of interpolation error analysis for finite element methods
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In this study, we have considered the error analysis of Lagrange
interpolation on triangles and tetrahedrons (hereafter, we call them "elements™). Usually, the error
analysis of Lagrange interpolation is done under the condition that elements are not so degenerate
(or not so “ flat” ). We have found that essential factor of the error estimation is the (projected)
circumradius of elements, and presented new error estimations expressed in terms of the (projected)

circumradius and the diameter of elements.

According to the newly obtained error estimation, we can say that if the (projected) circumradius of
elements converges to 0, the error of Lagrange interpolations also converges to 0, even if elements
are become very flat. Therefore, if we use triangulations with such elements, finite element

methods would provide reliable numerical solutions.

We believe that the newly obtained error estimation provide a new insights to finite element methods
and numerical simulations.
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