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ABSTRACT

Postprocessing techniques for finite element methods have been developed in various cases
to improve the accuracy of the computed finite element approximation. They are usually
designed to yield higher order approximations by taking into account the superconvergence
result of the relevant finite element method. In this talk we consider the P1 conforming
finite element approximation uh of the second-order elliptic problem

−∆u+ cu = f in Ω, u = uD on ∂Ω

and present a postprocessing scheme for improving the accuracy of the H(div)-conforming
vector approximation σh ≈ ∇u. In general, the vector approximation σh computed from
uh has only first-order convergence in the L2 norm. Our postprocessing scheme consists
in adding a correction term curlϕh and seeking the optimal ϕh among the continuous
piecewise quadratic bump functions. We will show that the postprocessing can be done
at a relatively low cost and the postprocessed vector approximation has second-order
convergence in the L2 norm under suitable conditions. Furthermore, we can obtain an a
posteriori error estimator η such that

|||u− uh||| ≤ η and lim
h→0

η

|||u− uh|||
= 1

with respect to the energy norm ||| · |||. In other words, η is not only a guaranteed error
bound but also asymptotically exact for the numerical error |||u− uh|||.
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