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Budapest dELTEdMathematics 2021
Webinar, May 6, 2021, 1.00 p.m. (local time)
(Time zone: GMT + 2)
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Istvan Agoston

A PhD, Carleton University, Ottawa
A assoc. professor, Dept. of Algebra and Number Theory
A international coordinator, leader of MSc program committee
A E-mail: istvan.agoston  @tk.elte.hu

Andras Zempléni

A CSc, Hungarian Academy of Sciences

A assoc. professor, head of Dept. of Probability and Statistics
A coordinator of Applied Modelling Project course

A E-mail: andras.zempleni @tk.elte.hu

Lydia Mirabel Mendoza Cadena

A BSc (UNAM, M éxico), MSc (ELTE, Budapest)

A PhD student at ELTE since 2020

A member of MTA -ELTE research group on combinatorial optimization
A E-mail: lyd21@ student.elte.hu




Welcome to Budapest, the city of

spas and
thermal baths

Széchenyi Thermal Bath

Palatinus Bath
Gellért Thermal Bath
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the city of

theatres and _ l "m

concert halls

National Theatre and Palace of Arts

Opera House Llszt Academy




the city of

the Danube
and its
bridges

Erzsébet bridge
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the city of

major sports
events

Budapest Marathon



the city of

Unesco world
heritage sites
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The Castle District with the Buda Castle

Banks of the Danube with Andr assy Bulevard and
the Parliament building the Millenium Monument




E6tvds Lor and University
(science, humanities, law,
economics)

Budapest University of
Technology and Economics
(engineering, science,
economics)

Semmelweis University Corvinus University
(medicine) (economics)




Geographic location
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EGtvés Lorand University

(ELTE)
In numbers

A established in 1635 & oldest in Hungary

A 33,307 students (2020) 8 largest in Hungary

A 3,569 international students from 109 countries

A 1,885 PhD students in 128 doctoral programs in 16 doctoral schools
A 8 faculties and 2 other study units

A 14 dormitories with 4,700 students

A 307 bilateral partnerships with universities from 4 continents

A 546 Erasmus partnerships with universities, with 1,340 contracts

A 52 BSc programs and 112 master level programs, 17,539 courses
A 83% of lecturers with scientific degree

A 72 members of the Hungarian Academy of Sciences

A 5 Nobel prize laurates among the alumni

A over 70 research groups (Academy, ERC) &80 Resear ch
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Hungarian physicist

work on gravitation and surface
tension

invented the torsion balance ,
used in the oil industry

also used to prove (1885) with
high precision the equivalence of
the Inertial mass and the
gravitational mass 0 an
experimental support for Albert
Ei nst e gemadas theory of
relativity

between 1894 and 1895 minister
of  education in  Hungary 0
establishing more than 400 new
schools during seven months




Structure of the university

8 faculties:
Faculty of Education and Psychology
Faculty of Humanities
Faculty of Informatics
Faculty of Law and Political Sciences
Faculty of Primary and Pre -school Education
Faculty of Science (2 M largest faculty)
Faculty of Social Sciences
Faculty of Special Education

2 special teaching units:

Institute of Business Economics
Savaria University Centre (in Szombathely)




Faculty of Law

Faculties of Informatics / Science /
Social Sciences
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LTE 0 Faculty of Science
nstitute of Mathematics
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Mathematical tradition

Frigyes Riesz
(1880-1956)
functional analysis

John von Neumann
(1903 -1957)

mathematical foundations
of quantum mechanics
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PalErd! s
(1913 -1996)

number theory ,

Lip 6t Fejér
(1880 -1959)
Fourier -analysis

|

Pal Turan
(1910-1976)

number theory ,
graph theory

and many others é



Mathematics since 1960

Laszl6 Lovasz

combinatorics
Wolf prize , Kyoto prize,
Neumann prize , Polya prize,
Fulkerson prize,
Abel prize (2021);
former president of the
Hungarian Academy of Endre Szemerédi

/ '{' Sciences , combinatorics
| former president of the IMU Abel prize (2012),
Wiy Pdolya prize ,

Steel prize , Shock prize ;
member of the Hungarian
Academy of Sclences

Laszl6 Babai
combinatorics
Gddel prize , Knuth prize,
Dijkstra prize,
member of the Hungarian

Academy of Sciences L _
Miklés Laczkovich

analysis
Ostrowski prize , Széchen yi prize ,
member of the Hungarian
Academy of Sciences

and many others é




Departments of the

Institute of Mathematics

Department of Algebra and Number Theory

Department of Analysis

Department of Applied Analysis and
Computational Mathematics

Department of Computer Science

Department of Geometry

Department of Operations Research

Department of Probability Theory and Statistics

Mathematics Teaching and Education  Centre
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Programs in mathematics at
ELTE

1) BSc program in mathematics (3 years)

with subprograms in
a) pure mathematics b) applied mathematics

2) BSc + MSc program in teaching of mathematics
(4.5 - 5.5 years)

3) MSc program in pure mathematics (2 years)

4) MSc program in applied mathematics (2 years)

5) MSc program in financial mathematics (2 years)

6) PhD program in pure and in applied mathematics

and in teaching of mathematics (4 years)

Programs 3,4 and 6 are available in English



3) MSc program in pure

mathematics (2 years)

A 94 credits for course work (lectures and practice /
problem solving)

A typical course: 2 hours lecture + 2 hours practice /
week (6 credits)

A 6 credits for directed research

A 20 credits for thesis (total 120 credits)

Courses in: A discrete mathematics
A algebra A geometry and topology
A number theory A operations research

A analysis A stochastics

Courses have to be chosen from at least 4 different subject groups.
The selection of the courses is relatively free from a list of over 120 courses .




Course selection of a student specializing in

algebraic geometry and differential topology
(MSc in pure mathematics)

1) Algebraic and differential topology 12) Differential topology

2) Algebraic curves 13) Fourier integral

3) Algebraic geometry 14) Functional analysis 2

4) Algebraic number theory 15) Groups and representations
5) Algebraic topology 16) Homology theory

6) Chapters in differential geometry 17) Lie algebras

7) Chapters in ring theory 18) Lie groups

8) Cobordisms 19) Riemannian geometry

9) Commutative algebra 20) Rings and algebras

10) Complex manifolds 21) Symmetric spaces

11) Differential geometry of manifolds 22) Topological vector spaces and
Banach algebras

At present he is in the last year of
PhD studies in algebraic geometry at ELTE.



Course selection of a student specializing in

discrete mathematics and optimization
(MSc in pure mathematics)

1) Algebraic number theory 11) Numerical modelling and numerical

2) Algorithms 1 solving methods of ODE ds

3) Combinatorial algorithms 1 12) Partial differential equations

4) Combinatorial algorithms 2 13) Random graphs

5) Commutative algebra 14) Rings and algebras

6) Descriptive set theory 15) Set theory 1

7) Design, analysis and implementation of 16) Software engineering Lab IV.
algorithms and data structures 1 17) Special stochastic processes

8) Discrete optimization 18) Topics in group theory

9) Groups and representations 19) Topics in ring theory

10) Markov chains in discrete and 20) Universal algebra and lattice theory
continuous time

At present he is in his second year of
PhD studies in combinatorial optimization at ELTE



Directed studies

(MSc in pure mathematics )

A 2 semesters (6 credits)

A work on an open problem OR learn something that is
otherwise not available at ELTE

A prepares for the thesis work

A some examples from last fall:

I new gquantum algorithm in group theory

I convergence result for strongly stationary non negative ergodic
sequences

I construction of vector sequences with prescribed difference sets
over the field of 2 elements

I new results in the theory of extremal set systems

I a complex manifold is fully determined by its endomorphism
monoid



Titles of some recent MSc diploma works

1. Galois representations (algebra )
Elliptic curves (algebraic number theory )

Model theoretic spectrum functions and algebraic logic (algebraic
logic)

Ranks on the Baire class " functions (real/ analysis)

Fractional order Sobolev spaces (/unctional analysis)
Integral geometric formulae (geomelry )

Covering questions in discrete geometry (dliscrete geometry )

Hypersurface singularities and their invariants (differential

topology , algebralc geometry )

9. Integer Carathéodory property forthe basesof a matroid
(combinatorics )

10. Symmetric submodular functions and their applications

(combinatorial optimization )

11. Routing problems (operations research )
12. Departure processes of queueing systems (stochastics )
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https://www.math.elte.hu/en/studies/masters - theses/



4) MSc program in
applied mathematics (2 years)

Structure similar to the pure math program:
A 87-94 credits for course work (lectures and practice /
problem solving)
A 6-13 credits for modelling project work
A 20 credits for thesis (total 120 credits)

Courses in:
A applied analysis
A computer geometry
A discrete mathematics/ computer science
A operations research
A stochastics

Selection of courses is more prescribed (38 courses)




