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COMPETENCIES DE LA TITULACIO A LES QUALS CONTRIBUEIX L'ASSIGNATURA

Especifiques:

1. CE-1. RECERCA - Llegir i entendre un article matematic de nivell avangat. Conéixer els procediments d'investigacié en
matematiques, tant per a la produccié de nous coneixements com per a la seva transmissio.

3. CE-3. CALCUL - Obtenir solucions (exactes o aproximades) per als models, en funcié de les eines i recursos disponibles, incloent
mitjans computacionals.

4. CE-4. ANALISIS CRITICA - Discutir la validesa, I'abast i la rellevancia d'aquestes solucions i saber presentar i defensar les seves
conclusions.

Transversals:

5. APRENENTATGE AUTONOM: Detectar mancances en el propi coneixement i superar-les mitjancant la reflexio critica i I'eleccié de la
millor actuacié per ampliar aquest coneixement.

6. COMUNICACIO EFICAC ORAL I ESCRITA: Comunicar-se de forma oral i escrita amb altres persones sobre els resultats de
|'aprenentatge, de I'elaboracié del pensament i de la presa de decisions; participar en debats sobre temes de la propia especialitat.

7. TERCERA LLENGUA: Coneixer una tercera llengua, que sera preferentment I'anglés, amb un nivell adequat de forma oral i per escrit
i amb consonancia amb les necessitats que tindran les titulades i els titulats en cada ensenyament.

9. US SOLVENT DELS RECURSOS D'INFORMACIO: Gestionar I'adquisicié, I'estructuracié, I'analisi i la visualitzacié de dades i informacié
de I'ambit d'especialitat i valorar de forma critica els resultats d'aquesta gestio.

METODOLOGIES DOCENTS

OBJECTIUS D'APRENENTATGE DE L'ASSIGNATURA

The subject focuses on some of the fundamental topics of differential geometry and its applications to different areas including
mathematical physics and Dynamical systems.

By the end of the course, students should be able to:

- understand all the ideas developed along the course.

- apply the studied concepts to other areas of pure mathematics, physics and engineering.
- integrate in a research group on these kinds of topics and their applications.

- search and understand the scientific literature on the subject.
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HORES TOTALS DE DEDICACIO DE L'ESTUDIANTAT

Tipus Hores Percentatge
Hores grup gran 60,0 32.00
Hores aprenentatge autonom 127,5 68.00

Dedicacio total: 187.5 h

CONTINGUTS

Complements in Differential Geometry

Descripcio:

Brief survey of manifold theory and differential geometry including differential forms.

We also plan to talk about differentiable distributions and study its integration via the theorem of Frobenius. This will lead us to
introducing several examples of foliations.

Dedicaci6: 14h 52m
Grup gran/Teoria: 6h
Aprenentatge autonom: 8h 52m

Introduction to Differential Topology

Descripcio:
We present a brief introduction to the theory of Differential Topology which includes basic notions in transversality, singularity
theory and Morse theory.

Dedicaci6: 14h 40m
Grup gran/Teoria: 8h
Aprenentatge autonom: 6h 40m

Introduction to Lie theory

Descripcio:

A Lie group is a group endowed with a smooth manifold structure which is compatible with the group operation. In this chapter
we provide an

introduction to the main aspects of the theory of Lie groups and Lie algebras taking matrix Lie groups as starting point.

Dedicacié: 16h 20m
Grup gran/Teoria: 8h
Aprenentatge autonom: 8h 20m

Lie group actions on smooth manifolds

Descripcio:
We study Lie group actions on smooth manifolds and relate both geometries via the notions of isotropy group and orbit.

Dedicacié: 18h

Grup gran/Teoria: 4h

Grup gran/Teoria: 4h
Aprenentatge autonom: 5h
Aprenentatge autonom: 5h
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Basic notions on De Rham Cohomology

Descripcio:
We define De Rham cohomology and compare it to other cohomologies. (Depending on the preliminary knowledge of the
students, this chapter may be considered as an APPENDIX)

Dedicacié: 8h
Grup gran/Teoria: 3h
Aprenentatge autonom: 5h

Introduction to Symplectic and Poisson Geometry

Descripcio:

We provide a comprehensive introduction to symplectic and Poisson manifolds with special focus on examples. Starting with
symplectic manifolds, we will explain Moser's trick and some applications to normal form theorems such as the Darboux theorem
and the classification of symplectic surfaces. We introduce the notion of Hamiltonian vector field, symplectic vector field and
Hamiltonian System. Special attention will be given to examples provided by the realm of integrable systems. In particular the
action-angle theorem of Arnold-Liouville will be presented and the notion of moment map and Hamiltonian group action. We end
the chapter introducing other geometries: that of contact geometry and Poisson geometry discussing the most recent progress on
open conjectures in the topic.

Dedicaci6: 31h 40m
Grup gran/Teoria: 15h
Aprenentatge autonom: 16h 40m

SISTEMA DE QUALIFICACIO

There will be exam(s) which will contribute to the final grade in a 40% and an essay that will contribute to the final grade in another
40%. Students would choose, together with the lecturers, a topic that complements or advances the material taught during the
course, according to their mathematical interests. The remaining 20% is reserved to problem solving which can be evaluated by
simply solving some assignments of the regular list of problems.

NORMES PER A LA REALITZACIO DE LES PROVES.

The final grade awarded to the student would we computed as follows:
40% exam(s) + 40% essay+ 20% problem solving
The grade "exam(s)" includes the one of final exam but may also include other examination material such as ATENEA questionnaires

or take-home exercises. The choices and number
of exams will depend on several factors including the ratio presential versus online teaching.
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RECURSOS

Altres recursos:
Notes on the Geometry and Dynamics of singular symplectic manifolds (notes on the FSMP course by Eva Miranda)

Course on youtube by Professor Eva Miranda on Lie group actions

https://www.youtube.com/channel/UC8Fzyf58s0EiZ-gdYgz2ghw?view as=subscriber />Course on youtube by Professor Eva Miranda

on Symplectic and Poisson Geometry
https://www.youtube.com/channel/UC8Fzyf58s0EiZ-gdYgz2ghw?view as=subscriber
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