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Algebraic error and residual-based a posteriori error estimator
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In the talk, we will discuss a widely used residual-based error estimator that has been derived
for the Galerkin solution, i.e. asuming the exact solution of the associated algebraic system. We
will see that a generalization of the estimator in order to be used for a computed, inexact approxi-
mation requires a careful analysis and it results in a form with an additional unknown multiplicative
factor. We will also illustrate how an adaptive mesh refiment based on this error estimator can be
affected when the estimator is evaluated for the Galerkin solution or a computed approximation.

We use these results to demonstrate more general messages: (i) Results based on the assump-
tion of exact algebraic solution should not be used for computed approximations. A derivation (or
revision) of theoretical results that take into account inexact algebraic solution can be more dif-
ficult and/or the results might be weaker. (ii) An efficient solution procedure requires thorough
understanding and interaction between all phases of the solution, such as discretization, precon-
ditioning, algebraic solution, and error estimation.
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