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For the well known linear conforming and non-
conforming triangular FEMs, I have studied
the corresponding interpolation errors to give
quantitative a priori and a posteriori error es-

timates for the finite element solutions. The

research results are summarized in three parts.

1) I have given systematic analysis for the error
constants appearing in the interpolation error
estimation. For each constant, I have studied
its dependency on the geometry of the element
and tried to determine its concrete or give suit-
able upper bounds in special cases. Thus the
quantitative but rough interpolation error es-
timation becomes available for arbitrary ele-
ments. Particularly, the role of the “maximum
angle condition” for the triangulations has be-
come clear in both conforming FEM and non-
conforming one.

2) To evaluate the constants on arbitrary tri-
angular element, we developed an a posteriori
estimation method to give computable lower
and upper bounds for such constants. The em-
ployed method is based on the approximation
theory of the eigenvalue problems for Lapla-
cian. Not limited to triangular domains, the
developed method can be also used to estimate
the minimum eigenvalue of minus Laplacian on
general domains. As an example, convex polyg-
onal domains are dealt with to show the validity
of the method.

3) I developed hypercircle-based a posteriori er-
ror estimation for the Poisson equation, which
used both the conforming P; FE solution and
the nonconforming one. As the method does
not need the information on the second order
derivatives of the solution, we can apply it to
give a posteriori error estimates for the Poisson
problem over non-convex domain, which may
have singular solution around reentrant corner.
In the future, it is expected to adopt the veri-
fied computation method to make the error es-
timates strictly correct. Once such a method is
established, it will provide us with a powerful

tool for mathematical proof.
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