SYLABUS PRZEDMIOTU W SZKOLACH DOKTORSKICH

1. | Nazwa przedmiotu w jezyku polskim oraz angielskim
Teoria Fraisse’ego / Fraisse theory

2. | Dyscyplina
matematyka

3. | Jezyk wyktadowy
jezyk angielski

4. | Jednostka prowadzaca przedmiot
Instytut Matematyczny UWr

5. | Kod przedmiotu (jesli jest ustalony)

6. | Rodzaj przedmiotu (obowigzkowy lub do wyboru)
do wyboru

7. | Nazwa Kolegium Doktorskiego
Kolegium Doktorskie Matematyki

8. | Rok studidw (jesli obowigzuje)
dowolny

9. | Semestr (zimowy lub letni)
zimowy

10.| Formy i metody prowadzenia przedmiotu
seminarium

11.| Imie, nazwisko, tytut/stopien naukowy osoby prowadzacej zajecia
dr Adam Bartos

12.| Tresci programowe

The Fraissé theory is essentially the study of universal (ultra)homogeneous structures. It
originates in the model theory, where it is classically concerned with countable relational
structures, but recently it has become a wide ranging topic with applications in
combinatorics, topological dynamics, continuum theory, and functional analysis.

In the seminar we shall explore various aspects of the Fraissé theory. First, we formulate
the general theory using the language of category theory, prove the fundamental
theorem on existence of the Fraissé limit, and realize that the classical model-theoretic
formulation fits the general framework. Then, we may look at the generalized Banach-
Mazur game and at some extensions of the theory (projective, approximate, weak).
Along the way we will demonstrate the theory on many examples (e.g. (Q, <), 2w,
Rado graph, Urysohn space, pseudo-arc, Gurarij space). We may recall some needed
facts e.g. from model theory, category theory, topology, or continuum theory when
needed.

. Category theory recall

. Abstract notions of universality, homogeneity and injectivity
. Construction of Fraissé sequences

. Category of sequences

. Nice og-extensions

. Classical model-theoretic Fraissé theory as a special case
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6. Weak Fraissé theory
7. Abstract Banach—-Mazur game
8. Projective and approximate Fraissé theory

13.

Zaktadane efekty uczenia sie: Symbole efektédw uczenia sie:
Knowledge: P8S_WG (SD_WO01, SD_W02)

- knows and understands the abstract
framework for Fraissé theory formulated in
category theory;

- knows the classical examples of Fraissé
limits;

- knows and understands the constructions
of Fraissé sequences and their genericity;

- knows and understands the concept of a
(co)limit of a sequence in a category and
how the Fraissé-theoretic properties of the
sequence and its limit

+are related.

Skills: P8S_UW (SD_UO1, SD_U02); P8S_UK
- can perform abstract manipulations with (SD_U05); P8S_UU (SD_U07)
diagrams and diagram chasing;

- can view a particular example of a Fraissé
limit as an instance of the abstract
framework;

- for a given category can check whether it
satisfies conditions related to the existence
of a Fraissé sequence (being directed,
having countable;

+cofinal (or weakly dominating or
dominating) subcategory, having AP (or
CAP or WAP)).

Social competence: P8S_KO (SD_K02)

Is ready for the need of continuos training
and learning.

14.

Literatura obowigzkowa i zalecana (Zzrddfa, opracowania, podreczniki, itp.)

1. W. Hodges, Model theory, vol. 42 of Encyclopedia of Mathematics and its Applications,
Cambridge University Press, Cambridge, 1993.

2. W. Kubis$, Universal homogeneous structures (lecture notes).
http://users.math.cas.cz/~kubis/pdfs/FLimits_course_verl.pdf, 2012.

3. W. Kubi$, Weak Fraissé categories. https://arxiv.org/abs/1712.03300, 2019.

15.

Metody weryfikacji zaktadanych efektéw uczenia sie:

Uczestnik zajec¢ jest zobowiazany do zaprezentowania ustalonego z
prowadzacym tematu podczas zajed.

16.

Liczba punktéw ECTS (jesli jest wymagana)




