
Seminar in Spring Semester 2013

Shape Calculus

Supervisors : Prof. R. Hiptmair

Venue : HG G 5

Time : Tue 15-17

Language : English

First session : Tue, Mar 19, 2013

Prep meeting : Tue, Feb 19, 2013, 15:15, HG G 5

Contact : R. Hiptmair, hiptmair@sam.math.ethz.ch

Prerequisites : Knowledge of analysis and functional analysis;

knowledge of PDEs is an advantage and so

is some familiarity with numerical methods for

PDEs

Audience : MSc Students of Mathematics, RW/CSE

Description:

Shape calculus studies the dependence of solutions of partial differential equations on defor-
mations of the domain and/or interfaces. It is the foundation of gradient methods for shape
optimization. The seminar will study several sections of monographs and research papers deal-
ing with analytical and numerical aspects of shape calculus.

Presentations:

The seminar will comprise up to 10 student presentations of a duration of about 60 minutes.
They should be partly based on PDF slides prepared using the BEAMER LATEXpackage (or
LATEXbased tools under MacOS). The presentations should be done using a laptop computer
(which can be provided). Speakers are advised to elaborate technical manipulations and proofs
on the blackboard. MATLAB demonstration of simple numerical experiments is expected when-
ever appropriate. The lecture slides in PDF format should be made available immediately after
the presentation.
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Quizz:

Participants of the seminar will be asked questions about the previous presentations at the
beginning of each session.

Available topics:

1. The velocity method and Eulerian shape derivatives, [SZ92, Sect. 2.8–2.11]

2. Material derivatives and shape derivatives [SZ92, Sect. 2.25–2.30]

3. Shape derivatives for linear PDEs [SZ92, Sect. 3.1–3.3]

4. The shape Hessian [BZ97]

5. Velocity method and Lagrangian formulation for the computation of the shape Hessian,
[DZ91]

6. Elements of shape calculus [DZ11, Ch. 9, Sects. 3.4,4.5.7]

7. PDE constrained shape calculus [DZ11, Ch. 9, Sect. 5]

8. Shape derivatives in differential forms [HL12]

9. Second derivatives and sufficient optimality conditions for shape functionals [Epp00a]

10. Shape calculus for acoustic scattering [FMOP01,FOP04]

11. Boundary integral representations of shape derivatives [Epp00b]

Speakers and dates for presentations:

Date Speaker Topic #

26.3.2013 D. Schwarz 1
9.4.2013 T. Welti 2
16.4.2013 C. Zingg 3
23.4.2013 A. Paganini 5
30.4.2013 R. Hiptmair 7
7.5.2013 L. Scarabosio 9
21.5.2013 S. Sargheini 10
28.5.2013 E. Spindler 11
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