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ABSTRACT

We derive a unified framework for goal-oriented a posteriori estimation covering in particular
higher-order conforming, nonconforming, and discontinuous Galerkin finite element methods, as
well as the finite volume method. The considered problem is a model linear second-order elliptic
equation with inhomogeneous Dirichlet and Neumann boundary conditions and the quantity of
interest is given by an arbitrary functional composed of a volumetric weighted mean value (source)
term and a surface weighted mean (Dirichlet boundary) flux term. We specifically do not request
the primal and dual discrete problems to be resolved exactly, allowing for inexact solves. Our
estimates are based on H(div)-conforming flux reconstructions and H1-conforming potential recon-
structions and provide a guaranteed upper bound on the goal error. The overall estimator is
split into components corresponding to the primal and dual discretization and algebraic errors,
which are then used to prescribe efficient stopping criteria for the employed iterative algebraic
solvers. Numerical experiments are performed for the finite volume method applied to the Darcy
porous media flow problem in two and three space dimensions. They show excellent effectivity
indices even in presence of primal and dual algebraic errors and enable to spare a large percentage
of unnecessary algebraic iterations.
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