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Course description:

Goal: to provide an introduction into some basic problems formulated in
terms of the Calculus of Variations.

Course description: key problems are presented from Calculus of Variations as the
isoperimetric problem, Euler-Lagrange equation, brachystochron problem, optimization
problems (Torricelli points), minimization arguments, variational principles (Ekeland,
Borwein-Preiss, Ricceri), critical points, minimax theorems, applications in PDEs.

Lecture schedule

Education Topic
week
1. Introduction in Calculus of Variations: examples
2. Isoperimetric problems
3. Brunn-Minkowski inequalities: a quick tour
4. Euler-Lagrange equation
5. Brachystochron problem (classical and the tunnel problem)
6. Weber-type problems: Torricelli points
7 Weber-type problems on non-euclidean spaces: influence of
' gravity
3 Busemann-type inequalities: Thales theorem and
' applications
. Minimization arguments: compact case
10. Minimization arguments: non-compact case
11. Variational principles (Ekeland, Borwein-Preiss, Ricceri)
12. Critical points
13. Minimax theorems
14. Applications in elliptic PDEs (existence results)
Midterm requirements
Education week Topic

2021. 10. 10.



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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