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Prerequisites

Students are required to have followed inear algebra, to have familiarity of the geometric notions of previous
years, and to have some knowledge of Python.

Objectives and Contextualisation

The first goal is to introduce the topological features of data (namely, shapes and patterns). We shall learn the
methodology do release this information, as well as some applications

Learning Outcomes

1. CM43 (Competence) Calculate the basic topological invariants relevant to data analysis.

2. KM35 (Knowledge) Define the concepts of topological space and continuity of applications.

3. SM42 (Skill) Distinguish, among the different mathematical tools, those that are feasible for
implementation from those that are not.

Content



1 Introduccié a la topologia

2 Complexos simplicials i homologia

3 Homologia persistent

4 Vectoritzacions

5 Una aplicacié: periodicitat de séries temporals
6 UMAP

Activities and Methodology

Title Hours ECTS Learning Outcomes

Type: Directed

Lectures 25 1

Practices with computer 24 0.96

Type: Supervised

Tutoring and consultations 10 0.4

Type: Autonomous

Independent study and preparation 46 1.84

Use of sorftware 30 1.2

There is a theoretical part (including exercises sessions) and a practical part with computer.

Annotation: Within the schedule set by the centre or degree programme, 15 minutes of one class will be
reserved for students to evaluate their lecturers and their courses or modules through questionnaires.

Assessment

Continous Assessment Activities

Title Weighting Hours ECTS Learning Outcomes
Continued evaluation practices 40 10 0.4 CM43, KM35, SM42
First partial test theory 30 2.5 0.1 CM43, KM35, SM42
Presentacio final de curs 30 25 0.1 CM43, KM35, SM42

Evaluations is organized as follows:Assessment is distributed as follows:
Theory first partial exam (30%)

Practice assignments (40%)

Final course presentation (30%)



Practice assignments will be submitted at the end of certain sessions, which will be announced in advance.
The theory exam and the final presentation are recoverable, but continuous assessment is not.

A minimum grade of 3.5 is required in each of the three components (exam, assignments, and presentation). If
the minimum is not achieved in any of them (after recovering the exam or the presentation), the final grade will
be the lower of 4.5 or the grade calculated using the weights above.

The single assessment will take place on the same day as the final course presentations. It will consist of
submitting practice assignments (different from those completed during the course), the final presentation, and
subsequently taking the theory exam. If necessary, the theory exam and the final presentation can be retaken,
but the assignments cannot, just as in the continuous assessment model.

® Disclaimer: | have made my best to translate into English the Catalan version. In the unlikely case of
differences between versions, we'll follow the Catalan one.
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Software

Computer practical sessions shall be in Python. We shall use giotto-tda, built on top of scikit-learn

Groups and Languages

Please note that this information is provisional until 30 November 2025. You can check it through this link. To
consult the language you will need to enter the CODE of the subject.

Name Group Language Semester Turn
(PAUL) Classroom practices 1 Catalan first semester morning-mixed
(TE) Theory 1 Catalan first semester morning-mixed



https://sia.uab.cat/servei/ALU_TPDS_PORT_ENG.html

