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The aim of this communication is to shed light on a successful post-processing strategy
first presented in [1] and then used in [2] in the framework of reduced basis simulation
of PDE’s. Some cheap and non-optimal reduced basis approximation is post-processed
through some snapshots which allows to recover a very accurate approximation.

In a general framework, the main idea consists in the following: let X be a Banach space
and let F be a compact subset of X of small Kolmogorov n-width (F can be, e.g., the
set of solutions of a parameter dependent PDE as was the case in [1] and [2]). The goal
is to accurately approximate any f ∈ F by elements of a finite dimensional subspace
XM ⊂ X of small dimension M . Suppose that we have at our disposal two approximation
operators:

• πM : X → XM that provides a computationally expensive but accurate approxima-
tion of the elements of F , i.e. such that

sup
f∈F
‖f − πM [f ]‖X

is small enough for the application under consideration,

• JM : X → XM that provides a cheap but inaccurate approximation of the elements
of F , i.e. such that sup

f∈F
‖f − JM [f ]‖X is not small enough for our standards.

The operators πM and JM can be Galerkin-projections as in [1] (finite element Galerkin
projection) or [2] (reduced basis Galerkin projection) but we emphasize that we are placing
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ourselves in a much more general setting here. In this framework, we will discuss the
hypothesis under which one can build from evaluations of JM a rectification operator π̃M
that has a comparable accuracy of πM in the sense that

sup
f∈F
‖f − π̃M [f ]‖X ∼ sup

f∈F
‖f − πM [f ]‖X ,

but that circumvents the computational cost of πM .
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