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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

Elisabetta Rocca
University of Pavia, Italy

Optimal control and log-time behavior of
diffuse interface models of tumor growth

Dienstag, der 1. Februar 2022 • 14:15 Uhr

Der Vortrag findet als Zoom-Videokonferenzen statt.

Bitte fordern Sie den Zoom-Link an bei klingenberg@mathematik.uni-wuerzburg.de

Inhaltsangabe:

In this talk we report about the joint work with Cecilia Cavaterra and Hao Wu (’Long-time Dynamics and Optimal Con-
trol of a Diffuse Interface Model for Tumor Growth’, Applied Mathematics & Optimization, vol. 83 (2021)).
We investigate the long-time dynamics and optimal control problem of a thermodynamically consistent diffuse interface
model that describes the growth of a tumor in presence of a nutrient and surrounded by host tissues. The state system
consists of a Cahn–Hilliard type equation for the tumor cell fraction and a reaction–diffusion equation for the nutrient. The
possible medication that serves to eliminate tumor cells is in terms of drugs and is introduced into the system through
the nutrient. In this setting, the control variable acts as an external source in the nutrient equation. First, we consider the
problem of “long-time treatment” under a suitable given mass source and prove the convergence of any global solution to
a single equilibrium as t → +∞ Second, we consider the “finite-time treatment” that corresponds to an optimal control
problem. Here we allow the objective cost functional to depend on a free time variable, which represents the unknown
treatment time to be optimized.
We prove the existence of an optimal control and obtain first order necessary optimality conditions for both the drug con-
centration and the treatment time. One of the main aim of the control problem is to realize in the best possible way a desired
final distribution of the tumor cells, which is expressed by the target function Φ. By establishing the Lyapunov stability of
certain equilibria of the state system (without external source), we show that Φ can be taken as a stable configuration, so
that the tumor will not grow again once the finite-time treatment is completed.
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