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Course description:

Goal: To provide an insight into the theory of critical points and its applications.

Course description: Several mathematical problems can be reduced to the study of critical points
of a certain energy functional. During the course we provide a quite complete picture about this
theory, showing both theoretical aspects and applications in partial differential equations (PDES)
and differential geometry.

Lecture schedule

Education week Topic

1. Motivation to study critical points

Deformation lemmas

Morse theoretical approach to critical points

Mountain pass theorem and Palais-Smale condition

Principle of symmetric criticality and Strauss lemma

Rubic actions and elliptic PDEs on unbounded domains

2
3
4.
5. Application: elliptic PDEs on bounded domains
6
7
8

Nonsmooth critical points and differential inclusions

9. Variational inequalities

10. Application: subcritical PDEs

11. Application: sublinear PDEs

12. Application: elliptic PDEs with oscillations

13. Critical points on non-flat structures

14, Open problems and perspectives in critical points

Midterm requirements

Education week Topic

Final grade calculation methods

Achieved result Grade

89%-100% excellent (5)
76%-88<% good (4)
63%-75<% average (3)
51%-62<% satisfactory (2)
0%-50<% failed (1)
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Type of exam

Project presentation & Written exam

Type of replacement

Project presentation
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