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Subjects include:

* Group actions on sets, orbits, and stabilizers. * Lie group actions on manifolds; homogeneous spaces. * Lie algebras and
the exponential map. ¢ Simply connected Lie groups and homomorphisms. * Universal enveloping algebras and the PBW
theorem.* Representations of SU_2.
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The course deals with mathematical aspects related to problems in modern biology and methods arising from the analysis of
molecular biological sequences. The approach to the material will be mathematical and algorithmic, in the sense that the
computational aspects of the various problems will be studied (complexity, approximations, heuristics and applications). The
students will choose a project that will require them to study the key question, and develop a method to solve the problem,
and finally software that implements the solution in some mathematical programming language such as Python, Maple,
Matlab or similar. At the end of the project, the students will present a presentation describing the problem, the progress
during the year, the final results and the conclusions. The course is annual and consisting of two courses: A course in the
first semester which is part A and a course in the second semester which is part B. It is not possible to study only one of the
courses (parts). In order to receive a grade in the course, students are required to study both courses, throughout the entire
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