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Some PDE in Conformal Geometry 
 

Programma:  
 
- In this course I will discuss some non-linear partial differential equations which arise in the study of 
prescribing curvature problems in conformal geometry. I will start with the problem of prescribing 
Gaussian curvature on compact surfaces; I will provide the background material of sharp Moser-
Trudinger Sobolev inequality, then the result of uniformization theorem of compact surfaces. (e.g [1]) 
I will then cover the topic of ”Q-curvature” on manifolds, which can be viewed as a generalization of 
the Gaussian curvature. I will cover some basic PDE properties of the curvature, with emphasize on 
results on manifolds of dimension four. (e.g. [1], [2]) As an application, I will relate the integral of Q-
curvature to the concept of ”renormalized volume” in conformal compact Einstein manifolds. ([2]) 
If time permits, I plan also to cover some relationship between Q-curvature and a class of symmetric 
functions of the Ricci tensor, and derive some local C2 estimates for this type of curvature tensor under 
conformal change of metrics. (e.g. [3]) 
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The Yamabe problem 
 

Programma :  
 
The course will cover many aspects of the Yamabe equation, starting from the most basic features and 
arriving to the least recent developments of the problem.We will discuss the realization of exremals for 
the criticalmSobolev inequality in R^n, and apply this study to derive existence for the Yamabe 
equation, exploiting its variartional structure and using Aubin's and Shoen's asymptotic expansions. 
Then we will turn to the compactness questions, using blow-up analysis and perturbative theory. 
Time permitting, we will also describe some features of thescalar curvature prescription problem on the 
standard sphere. 
 
 
Text : 
- T. Aubin, SOME NONLINEAR PROBLEMS IN RIEMANNIAN GEOMETRY, 
SPRINGER VERLAG, 1998. 
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