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Abstract. We propose an adaptive projection method for the regularization of continuous
linear functionals acting on Sobolev spaces. We focus on projections onto finite element spaces,
computing the best approximation measured in a dual norm. Irregular functionals act in more
regular spaces, so the number of degrees of freedom associated with conforming finite ele-
ment spaces increases, motivating the use of nonconforming discretizations as an extension of
their conforming counterpart [1]. Working with nonconforming finite elements is non-trivial if
the source term is not in the dual of the finite element space, making our approach partic-
ularly useful in this context [2], since the regularization belongs to such a dual space. This
approach also computes a residual representative as an additional unknown in an equivalent
mixed variational formulation, which, together with the projections, are computed through an
adaptive mesh refinement procedure driven by the residual representative. For computability
reasons, we use a discrete dual norm that supremizes over a nonconforming finite element space.
We propose nonconforming compatible pairs and, therefore, obtain quasi-optimal convergent
methods. Finally, we show how our projection method can efficiently compute nonconforming
approximations to partial differential equations with (ultra) rough data.
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Email address: sergio.rojas.h@pucv.cl

School of Mathematical Sciences, University of Nottingham, UK
Email address: KG.vanderZee@nottingham.ac.uk
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