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Overview. The course aims to introduce young researchers to the theory of profinite and pro-p
groups (where p denotes a prime number). Profinite groups originated from Galois theory, as
every Galois group is profinite, yet profinite and pro-p groups show up in several contexts.
In particular, the impetus for current research on pro-p groups could be broadly described as
coming from four directions: number theory; the problem of classifying finite p-groups; the
theory of infinite groups; profinite group theory “in its own right”. The goal of the course is to
give a comprehensive background on profinite and pro-p groups, and some examples of how
the study of these groups may lead to results in the aforementioned branches of Algebra.

When. The course will consist of 28 hours and run from January 2021 to March 2021.
Students will give a seminar at the end of the course.

Where. Department of Mathematics and its Applications, University of Milan-Bicocca (build-
ing U5). The course will be delivered online if required/necessary.

Contacts. claudio.quadrelli@unimib.it

Abstract. The contents are the following:
(1) Preliminaries on topological groups and infinite Galois theory.
(2) Profinite groups: definition, properties, examples.
(3) Pro-p groups: definition, properties, examples.
(4) Pro-p groups of finite rank.
(5) Cohomology of profinite and pro-p groups.
(6) Golod-Šafarevič inequality and Hilbert’s Class Field Tower Problem.
(7) Further topics (depending on the audience’s requests): subgroup growth; pro-p groups

and trees; pro- and finite- p-groups; congruence subgroups; pro-p Galois groups.

References. We will mostly follow some course notes. Other relevant references are:
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