
Enhancing Guaranteed Error Bounds for Finite Element
Methods

Kwang-Yeon KIM 1

1) Department of Mathematics, Kangwon National University, Chuncheon, KOREA

Corresponding Author : Kwang-Yeon KIM, eulerkim@kangwon.ac.kr

ABSTRACT
A posteriori error estimation is one of the widely used techniques for assessing the quality of
the finite element approximations without knowledge of the exact solution. By bounding the
numerical errors above and below with some multiplicative constants independent of the mesh
size, it can give qualitative and/or quantitative information on local distribution of numerical
errors and thus can be used as a tool to implement adaptive mesh refinement. Since the pioneer-
ing work of Babuška and Rheinboldt in 1978, several types of a posteriori error estimators have
been developed and successfully applied for a variety of problems. The simplest type is based
on weighted L2 norms of the strong residuals of the numerical solution. It is easy to compute
but involves some unknown constants which are very difficult to trace out in general situations.
Recently, a particular attention has been paid to the error estimators which delivers a guaranteed
upper bound on the numerical error [1,2]. It requires a sophisticated construction of H(div)-
conforming equilibrated fluxes and H1-conforming potential functions for 2nd-order elliptic
problems. On the other hand, some error estimators based on local higher-order approximations
(e.g., SPR, PPR and Bank–Weiser estimators) show amazing accuracy under favorable condi-
tions such as structured triangulations and regular solutions. Their theoretical analysis relies on
superconvergence of the corresponding finite element method [3]. However, numerical results
reveal that they may not be reliable in the preasymptotic regime at the early stages of mesh
refinement. In this talk we discuss some recent attempt to enhance guaranteed upper bounds so
that their accuracy is comparable to SPR, PPR and Bank–Weiser estimators [4].
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