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0000 From the Brunn-Minkowski inequality to elliptic PDE’s
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The main scope of this series of lectures is to describe in details the
Brunn-Minkowski inequality, in the realm of Convex Geometry, and
its links to the Calculus of Variations and elliptic PDE’s. The first
part will be dedicated to background material in Convex Geometry.
In particular we will introduce the space of convex bodies (compact,
convex subsets of the n-dimensional Fuclidean space), along with
basic tools like the Minkowski addition, the Hausdorff metric and
the support function. We will then pass to the Brunn-Minkowski
inequality, presenting its proof through the Prekopa-Leindler in-
equality, and describing how it is connected with other fundamental
inequalities in analysis such the isoperimetric and the Poincare in-
equality. In the third part we will speak about functionals defined
on the class of convex bodies that verify an inequality of Brunn-
Minkowski type. This will create the main link with elliptic PDE’s.
Indeed many classical functionals, like the principal frequency of
a domain, the Newtonian capacity and the torsional rigidity, ver-
ify an inequality of this type. We will present these examples in
some details, explaining some of the techniques used to prove the

corresponding Brunn-Minkowski inequality.
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