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LMAT1323
2014-2015

Topology

4.0 credits 22.5 h + 15.0 h 1q

Teacher(s) : Félix Yves ;

Language : Français

Place of the course Louvain-la-Neuve

Inline resources:
Texts given during the lectures, list of exercises, questions of the previous exams (with aims and solutions)

Prerequisites : Cours LMAT1121 Analyse mathématique 1, or equivalent lecture.
Good knowledge of the French language.

Main themes : Topological spaces, continuous maps, extension of continuous maps, notion of compacity, connexity and separation, degree of
a self-map of the circle.

Aims : Contribution of the course to learning outcomes in the Bachelor in Mathematics programme. By the end of this activity, students
will have made progress in:
- Understand a basic domain of mathematics. They will be able to
-- choose and use fundamental tools from topology to solve mathematical problems in algebra, analysis and geometry.
--Understand deeply the basic tools of the theory. They will understand their importance and be able to explain them with concrete
examples.
 be able to
-To develop in parallel a visual approach and a strict rigorous formalization
- To develop abstraction and reflexion. In particular he will be able to 
-- Combine intuition, geometric vision and formalization.
-- Put in evidence the key points and the structure of a proof.
-- Build a proof for a theoretical exercise.
-- Analyse the validity of a sequence of arguments.

Learning outcomes specific to the course. By the end of this activity, students will be able to:
- Use the basic tools of general topology in their important applications in commutative algebra, geometry and functional analysis.
- Use the basic results of the theory   (Tietze, Urysohn, Brouwer).
- Use topology to describe geometric spaces or abstract structures.
- Savoir utiliser les concepts de la topologie pour résoudre des problèmes précis.
The contribution of this Teaching Unit to the development and command of the skills and learning outcomes of the programme(s)
can be accessed at the end of this sheet, in the section entitled “Programmes/courses offering this Teaching Unit”.

Evaluation methods : Assessment is based on a written examination with three parts of equal value: one part checking acquisition of the subject taught;
one part requiring more thought to show that the student has been able to put the subject into perspective and has in part absorbed
it; and a third part consisting of exercises in the same style as those performed throughout the year.

Teaching methods : Learning activities consist of lectures and exercise sessions. The lectures aim to introduce fundamental concepts, to explain them
by showing examples and by determining their results. Only results whose proofs are not hyper-technical are demonstrated in the
course. Results are often presented with historical commentary and with applications. Exercise sessions aim at assimilating theory
by means of calculation exercises and exercises in thinking. The teacher and exercise assistant have informed students of the
office hours during which they are available for further explanation.

Content : The lectures will introduce to the basic tools to topology that are used in the other lectures of the bachelor or master in mathematical
sciences. More precisely the following items will be considered:
- Definition and example of a topological space
- Continuous maps and homeomorphisms
- Convergence and limit in metric spaces and in more general spaces
- Extension of continuous maps and normal spaces
- Compacity and local compacity
- Connected and path connected spaces
- Product of topological spaces
- Quotient topology and construction of spaces by adjunction of cells
- Degree of a self-map of the circle
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Notes given during the lectures

Cycle and year of

study :

> Bachelor in Mathematics
> Bachelor in Economics and Management
> Bachelor in Engineering
> Bachelor in Physics

Faculty or entity in

charge:

MATH

http://sites.uclouvain.be/archives-portail/ppe2014/en-prog-2014-math1ba
http://sites.uclouvain.be/archives-portail/ppe2014/en-prog-2014-ecge1ba
http://sites.uclouvain.be/archives-portail/ppe2014/en-prog-2014-fsa1ba
http://sites.uclouvain.be/archives-portail/ppe2014/en-prog-2014-phys1ba

