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Course description:

Goal: To provide an insight into the theory of geometric inequalities on flat
and curved settings

Course description: Several mathematical problem can be reduced to the study of
geometric inequalities where the curvature of the space plays a crucial role. During the course
we provide a quite complete picture about this theory, showing both theoretical aspects and
specific applications by using optimal mass transport arguments, symmetrisation, etc.

Lecture schedule

Education Topic
week

1. Brunn-Minkowski inequalities

2. Isoperimetric inequalities

3. Monge-Ampere equation and Kantorovich duality

4, Borell-Brascamp-Lieb-type inequalities: flat case

5. Distortion coefficients

6. Borell-Brascamp-Lieb-type inequalities: curved case

7. Equality cases in Borell-Brascamp-Lieb-type inequalities

8. CD(K,N) inequalities of Lott-Sturm-Villani

9. Heisenberg groups: failure of CD(K,N)

10. Borell-Brascamp-Lieb-type inequalities on Heisenberg groups

11. Busemann and Aleksandrov-type inequalities on curved spaces

12. Convexity notions on negatively curved spaces

13. Geometric inequalities for first eigenvalues

14. Open problems: geometric inequalities
Midterm requirements

Education week Topic
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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)

Type of exam

Project presentation & Written exam

Type of replacement

Project presentation
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