A COURSE SYLLABUS -DOCTORAL SCHOOL
REGARDING THE QUALIFICATION CYCLE FROM 2023TO 2027

GENERAL INFORMATION ABOUT COURSE

Course title Topology

Name of the unit running the course Doctoral School at University of Rzeszéw
Type of course (obligatory, optional) optional

Year and semester of studies I/

Discipline

Mathematics

Language of Course

Polish

Name of Course coordinator

Prof. dr hab. Mykhaylo Zarichnyy

Name of Course lecturer

Prof. dr hab. Mykhaylo Zarichnyy

Prerequisites

Topology, Algebra, Introduction to Logic and Set Theory, | and I
degree of studies

BRIEF DESCRIPTION OF COURSE

(200-200 words)

The course is devoted to selected topics in topology, namely ultrametric spaces, their categorical
descriptions and isometry groups, Borel classification of sets in topological (metric) spaces, concepts of
combinatorial group theory (free groups, subgroups, free products) as well as application of geometric
and topological methods to abstract group theory.

COURSE LEARNING OUTCOMES AND METHODS OF EVALUATING LEARNING OUTCOMES

Learning The description of the Relation to the Learning Format Method of
outcome learning outcome defined for degree (Lectures, classes,...) | assessment of
the course programme learning
outcomes outcomes (e.g.
test, oral exam,
(Symb0|) written exam,
project,...)

Knowledge (Knows and understands)

(no.)

1. Modern publications concerning | P8S_WG1 Lectures Written exam
ultrametric and other spaces

2. Directions of development of | P8S_WG2 Lectures Written exam
topology

3. System of notions characteristic | P8S_WG3 Lectures Written exam
for topology

4. Methodology of scientific | P8S_WKa1 Lectures Written exam
research using interdisciplinary
research techniques and tools

Skills (Able to)

(no.)

1. Use knowledge from various | P8S_UWai Lectures Written exam
disciplines to analyze a scientific
problem and apply appropriate
techniques to solve it.

2. Use scientific publications to solve | P8S_UW2 Lectures Written exam
problems.

3. Make a critical analysis and | P8S_UW3 Lectures Written exam

evaluation of the results of scientific
research.




4. Participate in international P8S_UK6 Lectures Written exam
scientific discourse.

Social (Ready to)

competence

(no.)

1. Recognizes the importance of | P8S_KK3 Lectures Written exam

knowledge in solving cognitive
and practical problems

LEARNING FORMAT - NUMBER OF HOURS

Semester Lectures Seminars Lab classes Internships | others ECTS
(no.)
2 15 2

METHODS OF INSTRUCTION

Lectures, discussions

COURSE CONTENT

Ultrametric spaces, universal ultrametric spaces, their isometry groups.
Categorical methods in theory of ultrametric spaces.
Ultrametric normed spaces.

Descriptive set theory.

Polish spaces, universal spaces.

Borel sets, Borel hierarchy.

Baire property, meagre sets.

Relation to Borel hierarchy.

Analytic and coanalytic sets.

Projective sets and projective hierarchy.
Combinatorial group theory.

Generators and relations.

Free groups.

Graph of a group.

Presentation of subgroups.

The Reidemeister-Schreier method.

Free products with amalgamated subgroups.

Trees and free groups.

COURSE ASSESSMENT CRITERIA

The condition for passing the written exam is to obtain at least 50% of the points. The final grade is then
determined according to the scale:

below 50% points — insufficient,
[50 — 60%) pts. — sufficient,

[60 — 70%) pts. — sufficient plus,
[70 — 80%) pts. - Good,

[80 — 90%) pts. — plus good,

[90 — 100%)] pts. - very good.

TOTAL PhD STUDENT WORKLOAD REQUIRED TO ACHIEVE THE INTENDED LEARNING
OUTCOMES - NUMBER OF HOURS AND ECTS CREDITS




Activity

Number of hours

Scheduled course contact hours 15

Other contact hours involving the teacher (consultation hours, | o

examinations)

Non-contact hours — student's own work (preparation for | o
classes or examinations, project, etc.)

Total number of hours 15
Total number of ECTS credits 2
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