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Course requirements: basics in PDEs, calculus of variations, geometry of submanifolds.
Examination and grading: seminar about a research paper in the topic.

Aim: The course aims at providing the attendees some deep connections among fundamental
properties of elliptic PDEs and prototypical problems in geometric analysis.

Course contents: In this course we deal with some fundamental properties of basic elliptic
PDEs, and build on them to discuss powerful results in the geometric analysis and regularity
theory of submanifolds. The techniques and the presentation are suited to be applied in more
general geometries and to more general equations. After recalling some basics on the geometry
of submanifolds and the regularity theory for elliptic pdes, the topics treated will include:

 Sharp gradient bounds for solutions to Laplace equations, leading in turn to the character-
ization of spheres as the only closed surfaces with constant mean curvature (Alexandrov
theorem). This result and its proof will then be compared with Serrin’s overdetermined
problem.

* Regularity of solutions to elliptic PDEs, minimal graphs and regularity of sets with bounded
mean curvature. Monotonicity formula for minimal surfaces and Allard’s Theorem.

* Almgren’s frequency function and estimates of the critical set of harmonic functions, in
connection with the monotonicity formula for stationary submanifolds.
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