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Multigrid methods for the biharmonic
equation on multi-patch domains

In this talk, we present an ongoing investigation into multigrid solvers for bihar-
monic equations discretized using isogeometric analysis (IGA). Our primary interest
lies in handling C'-smooth multi-patch domains, which are relevant for fourth-order
partial differential equations (PDEs) arising in structural modeling of thin plates
and shell structures, discretized with multi-patch spline parameterizations.

Motivated by the works [1] and [3], we explore analysis-suitable G* multi-patch
parametrizations that facilitate C''-smooth discretizations. Additionally, we outline
a multigrid framework inspired by [4], focusing on efficient two-level refinement rela-
tions and the structure of smoothing matrices to optimize computational efficiency.
We also discuss prospects for extending these techniques to arbitrary multi-patch
surfaces, following the ideas in [2].

This research is part of the ongoing project ’Isogeometric multi-patch shells and
multigrid solvers’.
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