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Course description: 
Goal: to provide an introduction into geometric and functional inequalities arising in Geometric 
Analysis and Sobolev spaces. 
Course description: isoperimetric inequalities; symmetrisation; optimal mass transport; sharp 
Sobolev inequalities; influence of curvature.   

 
Lecture schedule 

Education week Topic 
1. Brunn-Minkowski and isoperimetric inequalities 
2. Optimal mass transport 
3. Monge-Kantorovich problem 
4. Symmetrisation 
5. Inequality of Polya-Szego 
6. Inequality of Hardy-Littlewood-Polya 
7. Sharp Sobolev inequality I: Talenti approach 
8. Hardy inequality 
9. Heisenberg-Pauli-Weyl uncertainty principle 
10. Brezis-Poincare-Vazquez inequality 
11. Sharp Sobolev inequality II: Cordero-Erausquin-Nazaret-Villani approach 
12. Influence of curvature I: negative curvature 
13. Influence of curvature II: positive curvature 
14. Application to elliptic problems (Dirichlet, Schrodinger) 

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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