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• Part I
Fundamental concepts in continuum mechanics.
Solid mechanics.

• Part II
Introduction on cell mechanical properties.
Extra, inter and intracellular mechanisms involved in cell motil-
ity.

• Part III
Di↵erent models of single and collective cell migration: physical,
mathematical and computational approaches.

• Part IV
Nucleus mechanics.

Topics in PDEs. Elliptic PDEs and regularity (I. Moyano).
This course is an introduction to the theory of linear second order

elliptic partial di↵erential equations, which play a fundamental role in
many areas of mathematics including Non-linear PDEs, Calculus of
Variations or Riemannian Geometry.

In this course we aim at providing a rigorous treatment of both clas-
sical and weak solutions to linear elliptic equations (Poisson problem,
divergence operators, etc). The question of existence and uniqueness of
solutions to the Dirichlet problem on several geometric setting (balls,
an more general domains) and its regularity in terms of the data will be
central in the course. Some specific topics in this field are: harmonic
functions, maximum principles, Schauder estimates, Perron’s method
and De Giorgi–Nash–Moser estimates.

Prerequisites (helpful but not essential): Some courses of M1 level
that may be helpful but not essential are “Analyse de Fourier et dis-
tributions”, “Equations aux dérivées partielles et di↵érences finies” ou
“Introduction aux équations aux dérivées partielles,” “Introduction à
l’analyse fonctionnelle.”

Some references: Gilbarg & Trudinger, Evans, Qin & Lin.

Advanced PDEs. Nonlinear Schrödinger equations (S. Rota Nodari).
This course is an introduction to nonlinear Schrödinger equations

(NLS). This kind of equations is relevant from a physical point of
view, in particular because of their applications to nonlinear optics.
Moreover, nonlinear Schrödinger equations also arise in quantum field
theory, and more precisely in the Hartree-Fock theory. From a mathe-
matical point of view, the NLS equation can be seen as a good model of
dispersive equation which is technically simpler than other dispersive
equations as the wave or the Korteweg-de Vries (KdV) equations.
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The aim of this course is to discuss local and global existence results,
conservation laws, and the existence and the qualitative properties of
solitary wave solutions. This will involve a wide variety of branches
of mathematics: functional analysis (Lebesgue and Sobolev spaces),
harmonic analysis (Strichartz estimates) and variational methods.


