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Fine mesh consists of |.2M

Verhoosel, van Zwieten, van Rietbergen & de Borst 2015, Collis & H 2016
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Fine mesh consists of |.2M elements; Agglomerated mesh with 8K elements.
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Fine mesh consists of | | IK elements; Agglomerated mesh with 32 elements.
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hp-Mesh after 9 refinements. hp-Mesh after 14 refinements.
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Coarse Sample Fine Sample
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Summary and Outlook
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* Developed the error analysis of DGFEMs on general polytopic meshes:

@ Number of degrees of freedom is independent of the domain;

@ Coarse approximations may be computed with engineering accuracy;
I Adaptivity is focused on resolving important features of the solution;
@ Method naturally admits high-order polynomial orders;

™ May be exploited as coarse level solvers with multilevel solvers.
DD:Antonietti, Giani, & H. 2014, Giani & H. 2014; MG: Antonietti, H., Sarti, & Verani 2014

* Analysis of DGFEMs on general polygonal/polyhedral meshes accounts for
local edge/face degeneration.

* Development of multigrid preconditioners.
Antonietti, H., Hu, Sarti, & Verani 2017

* Extension to multiscale problems, exploiting the HMM approach.

* Application to two-grid methods for nonlinear PDEs.
Congreve, H., & Wihler 2011, 2013, Congreve & H.2013

e Efficient Implementation: Geometry Handling/Smoothing, Quadrature.
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