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Mi 07.11.2018
16:15

Prof. Dr. Valeria Simoncini
(Università di Bologna, Italien)

Computational Methods for Large-Scale Matrix Equations and 
Application to PDEs

Mi 21.11.2018
16:15

Prof. Dr. Vince Geiger
(Australian Catholic University, Australien,
Giovanni-Prodi-Gastprofessor in diesem Semester)

Designing Tasks for Students across the Curriculum, Adults‘ 
Mathematical Literacy, and Generating MINT Capability Sets

Mi 05.12.2018
16:15

Prof. Dr. Simone Padoan
(Università Bocconi, Milano, Italien)

Multivariate Extreme-Value Theory and Estimation

Mi 19.12.2018
16:15

Prof. Dr. Anna Mazzucato
(Penn State University, USA)

Optimal Mixing in Incompressible Flows

Di 08.01.2019
16:15

Prof. Dr. Markus Haltmeier
(Universität Innsbruck, Österreich)

Deep Learning in Inverse Problems

Mi 16.01.2019
16:15

Prof. Dr. Matthias Kriesell
(Universität Ilmenau)

Colorings and Minors in Graphs

Mi 30.01.2019
16:15

Prof. Dr. Andrei Agrachev
(International School for Advanced Studies, Trieste, Italien)

Curvature and a Long-Time Behavior of Dissipative Systems

Alle Vorträge finden auf dem Campus Hubland-Nord im SE40 in Mathematik Ost (Emil-Fischer-Straße 40, 97074 Würzburg) statt.
Im Anschluss an die Vorträge stehen Kaffee und Tee im Foyer vor dem SE40 bereit.
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Alle sind herzlich eingeladen.
Die Dozentinnen und Dozenten der Mathematik

Fleurianne Bertrand
Technische Universität Chemnitz

Preserving Structure in PDE
Approximation: How and How Much?
Finite Element Methods, Constrained
Optimization, and Reduced Models

Dienstag, 14. Juli 2026 • 14:15 Uhr

Seminarraum SE41 • Humboldt-Bau (Emil-Fischer-Straße 41, 97074 Würzburg)

Der Vortrag wird auch als Zoom-Meeting übertragen: go.uniwue.de/ifmcolloquium-zoom

Abstract. Numerical methods for partial differential equations should not only approximate the solution accu-
rately, but also preserve relevant structures of the underlying continuous model. Depending on the application,
such structures may include conservation laws, equilibrium conditions, stability properties, stress or flux cons-
traints, or symmetry.
This talk discusses which parts of this structure can and should be preserved at the discrete level. Starting
from finite element methods for mechanical and multiphysical problems, I will focus on stress- and flux-based
approaches and explain how constrained optimization and least-squares formulations provide flexible tools for
enforcing or recovering structural properties, in particular for nonlinear and eigenvalue problems.
A central motivation comes from a posteriori error estimation. Equilibrated stresses and fluxes provide com-
putable and often sharp information on the discretization error and form the basis for adaptive algorithms that
refine the computational mesh where it is actually needed.
Finally, the talk will discuss what happens when such methods are integrated into reduced-order models: which
structures should be preserved, how can they be preserved efficiently, and how much structure can be retained
without losing the computational advantages of model reduction?
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