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Timetable: 24 hrs. First lecture on November 25, 2025, 13:30 (date already fixed see on Calen-
dar of Activities at https://dottorato.math.unipd.it/calendar/), Torre Archimede, Room 2BC30.

ECTS: 4
SS: MATH-04/A

Introduction and background requirements: basic knowledge of differential geometry. The
course is addressed to all students.

Aim: The course aims at providing an introduction to the theory of Lie groups and their ac-
tions, which is a topic of broad interest in several areas of Mathematics and applications. After
covering the fundamentals of the subject, the course will provide some examples of use of Lie
groups in the study of ODEs with symmetry.

Examination and grading: oral examination on the topics covered during the course.

Course contents: Lie groups and their differential and group structures (left and right trivi-
alizations, Lie algebra of a Lie group, homomorphisms, exponential map, (co)adjoint action),
structure of compact Lie groups (maximal tori, Weyl chambers); classical matrix groups and
their properties; relationship between Lie groups and Lie algebras, Lie’s Theorems and the
Baker-Campbell-Hausdorff formula; differentiable actions of Lie groups on manifolds, quotient
spaces (for proper actions), Palais slice theorem, invariant vector fields; reduction of invariant
vector fields; applications to ODEs with symmetry (relative equilbria and relative periodic or-
bits, connection with Floquet theory, reduction and reconstruction, integrability).
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