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abstract

Let H be a real Hilbert space with scalar product 〈〈· , ·〉〉 and associated energy norm ||| · |||.
Given a right-hand side F ∈ H∗, we aim at a numerical approximation of the unique solution
u ∈ H of

〈〈u , v〉〉 = F (v) for all v ∈ H.(1)

To that end, let Xℓ be a finite-dimensional subspace of H, which in usual applications is based
on a triangulation Tℓ. Let uℓ ∈ Xℓ be the corresponding Galerkin solution, obtained by solving
the finite-dimensional linear system

〈〈uℓ , vℓ〉〉 = F (vℓ) for all vℓ ∈ Xℓ.(2)

Throughout, the index ℓ ∈ N0 := {0, 1, 2, . . . } denotes the step of an adaptive algorithm.
We say that such an algorithm is convergent if, and only if, uℓ → u as ℓ → ∞. In this sense,
convergence has first been proven in [2]. The latter work considered the residual error estimator
for a P1-finite element discretization of the Poisson problem. Cascon et al. [1] recently presented
a new convergence proof under weak conditions. They showed that a weighted sum of error
and error estimator satisfies a contraction property. In both of the cited works [1, 2], the focus
was on residual-based error estimators for conforming finite element schemes.

Our contribution adapts the arguments from [1] to prove that the saturation assumption
yields convergence of an adaptive algorithm based on the h-h/2-error estimator. Besides the
adaptive finite element method (AFEM), our argument applies to boundary integral formula-
tions and yields a first convergence proof for the adaptive boundary element method (ABEM).
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