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Inrdttande av ny kurs inom forskarutbildningen/master:

Applied Topology, TDA

Ovrigt: The Course is thought as a Blended Course.

Kursens namn: Applied Topology TDA/Tillimpad topologi, TDA

Kursens niva: Forskarniva/Master

Antal poing: 6 hp

Examinator: Milagros Izquierdo
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Course Aims and Contents:

Topological Data Analysis has become an important tool in machine learning and artificial
intelligence. The course will provide the needed concepts, methods and tools in homology
(persistent homology and persistent diagrams) to have efficient methods to study data clouds and
other objects in data analysis.

After the course the student should be acquainted with the basic concepts in topological
complexes, homology and persistent homology, and its use in data analysis and other subjects,
Specifically, they should be able to approximate data clouds and other geometrical objects by
topological complexes and filtrations and, calculate the persistent homology of these mathematical
objects and the persistent diagrams. After the course the participants should be able to give
reliable interpretations of the topological invariants in applications in technology and humanities.
Besides, they should be able to use software packages to calculate homology of complexes and
persistent diagrams, and to carry out analysis data with these methods.

Contents:

1. Homology: CW-complexes and simplicial complexes. Construction of complexes from data:
Check and Rips complexes. Filtrations and Discrete Morse Theory. Complex homology. Methods
to calculate homology

2. Persistent Homology: Definition of persistent homology, persistent diagrams. Calculations of
persistent diagrams. Stability Theorem

3. TDA and Other Applications: What is TDA, examples and applications. Applications to discrete
optimization. Construction of complexes from data. Digital topology. Spaces of configurations.

Organisation: Lectures on location.

Virtual Teaching: 1. Digital Tests and Hand-in exercises

2. Online meetings (e.g. via ZOOM) student-student and teacher-student.
3. Laboratories on the virtual classroom.

4. Didactical materials online.

Examination: Hand-in Exercises and presentations (virtual).

Forkunskaper: Linear Algebra (15t course) and basic concepts in the topology of R» (at LiU it is
enough to have studied TATA43 and TATA44).

Betygsskala: U, 3, 4, 5. (Alt U, G, VG)

Undervisningssprak: English
Startperiod niir kursen ska borja tillampas:



