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ABSTRACT
In this talk we present some a posteriori error estimators for the Stokes equations which are
computed by solving local Poisson or Stokes problems. This type of error estimators was first
proposed by Bank and Weiser [1] for the P1 conforminig finite element method of the Possion
equation and then extended to the mini element [2] and the stabilized P1/P0 finite element [3]
of the Stokes equations. For the Poisson equation, it was proved in [4] (using the well-known
superconvergence result for the P1 conforming element) that the Bank–Weiser error estimator
is asymptotically exact, i.e., the ratio of the estimated error to the actual error tends to unity as
the mesh size becomes smaller and smaller when the underlying triangulations are uniform and
the exact solution is regular enough. For the Stokes equations, numerical experiments showed
superior results when compared with the standard residual-based estimator, but so far there
has been no theoretical result about asymptotic exactness. We fill this gap for the stabilized
P1/P1 finite element method of Brezzi and Pitkäranta [5] by proving that our estimators are
asymptotically exact with respect to the velocity error on mildly structured triangulations. As
usual, the proof depends on the superconvergence result of the stabilized P1/P1 finite element
method established in [6].
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