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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.

Würzburger
Mathematisches Kolloquium

im Wintersemester 2018/2019

Alle sind herzlich eingeladen.
Die Dozentinnen und Dozenten der Mathematik

Volker Schulz
Universität Trier

Second-Order Riemannian Optimization:
From Shape Spaces to Tensors to

Positive Definite Matrices

Dienstag, 23. Juni 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. Riemannian optimization is increasingly used across computational mathematics, but often limited
to first-order methods because explicit Riemannian Hessians are difficult to derive for specific objectives. This
talk discusses second-order Riemannian Newton methods — often realized via Trust-Region globalization —
on several manifolds arising in applications.
The starting point is shape optimization, where a Riemannian perspective yields geometrically consistent sha-
pe Hessians. While conceptually fruitful — ultimately leading to pre-shape calculus and linear second-order
shape derivatives — the lack of geodesic completeness limits direct applicability of Newton methods on shape
spaces. The situation changes on geodesically complete manifolds. On low-rank tensor manifolds, the Rieman-
nian Hessian is derived via the Weingarten map, enabling Trust-Region methods for tensor completion. On the
positive definite cone with the affine-invariant metric, explicit intrinsic Hessians are computed for Gaussian
mixture models and REML estimation in linear mixed effects models. In each case, the exact Hessian enables
superlinear local convergence and substantial improvements over first-order and derivative-free alternatives.
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