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Thursday 7 March, 3-5pm
Lecture 1. An introduction to rearrangements

Lecture 2. Polarisation and symmetry of solutions to variational problems

Thursday 14 March, 3-5pm
Lecture 3. Continuous Steiner symmetrisation and symmetry of solutions to PDEs

Lecture 4. Weighted rearrangements and isoperimetric inequalities

These lectures are open to all and the material will be presented at the level

accessible to postgraduate students. The lectures will take place in:

Robert Recorde Room (CoFo 102), Computational Foundry

Swansea University Bay Campus, Fabian Way, Swansea SA1 8EN



Lectures outline

Lecture 1. An introduction to rearrangements
We set up the general framework of rearrangements and their role in the calculus of variations.
In particular, we give a list of symmetrizations (Schwarz-, Steiner- and spherical cap symmetri-
sation) and some integral inequalities a la Hardy-Littlewood and Polya-Szegö.

Lecture 2. Polarisation and symmetry of solutions to variational problems
We introduce a simple type of rearrangement called polarization. It can be used to give elemen-
tary proofs of many integral inequalities for symmetrizations. We also exploit polarization to
show that the minimisers to some classical variational problems are symmetric.

Lecture 3. Continuous Steiner symmetrisation and symmetry of solutions to PDEs
We introduce a homotopy of rearrangements called continuous Steiner symmetrization. The
tool is used to prove that nonnegative solutions to some degenerate elliptic boundary value
problems are symmetric. These symmetry results go beyond the classical ones obtained via the
textbook Moving Plane Method.

Lecture 4. Weighted rearrangements and isoperimetric inequalities
We develop applications of weighted isoperimetric inequalities and related Schwarz-type rear-
rangements to find best constants in inequalities between norms in weighted function spaces, as
well as sharp a-priori bounds for solutions to some boundary value problems involvingweighted
elliptic operators.

Professor Friedemann Brock is visiting Mathematics Department of Swansea University
from Septembers 2018 until August 2019. His visiting professorship has been made possible by the
Leverhulme Trust.

Limited funds are available to contribute to travel expenses of UK postgraduate students.
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