
 
Doctoral School of Mathematics 
 
Discipline: mathematics and computer science 
Form of education: Doctor of Philosophy (Ph. D.) training    
Program objectives: to acquire the academic degree training, acquisition of 
practice in higher education 
Training time: 4 + 4 semesters 
Training type: regular school 
Financing: state-sponsored or tuition fee based 
Entrance requirements: Master's degree and a successful entrance exam 
Language requirements: State-recognized type "C" secondary (or equivalent) exam 
The number of credits required: 240 
 
Ways of getting credits / modules: training credits (72+24), research credits (36+40) , credits 
obtained for active participation at meetings and workshops, credits obtained for publications 
(ArXiv 2 credits, publication 10 credits per publication), credits obtained for yearly reports 
(10+15+15), credits obtained  for teaching activity (4 for each course) 
 
The training ends with: 108 credits and Complex examination (at the end of the first cycle), 
the missing credits to 240 and Absolutorium (Thesis) (at the end of the second cycle). 
 
Responsible for the training: prof. Tibor Jordán, head of the doctoral school 
 
Doctoral education programs: 

I. Applied mathematics   
Program director: Dr. János Karátson 

II. Didactics of mathematics  
Program director: Dr. Keleti Tamás 

III. Pure mathematics  
Program director: Dr. Pálvölgyi Dömötör 

 
Training/study module (credits to be obtained: 48 + credits available: 24):     
For students starting their studies in September 2025, the following modifications apply:  
- Only the Mathematics Didactics programme will have compulsory subjects. Students on this 
programme will be required to take MAT/401 and MAT/411 before the complex examination 
and at least one of MAT/403 and MAT/447 before the complex examination.  
- In the theory programme, the requirement to complete 24 credits of compulsory subjects in 
the course of the programme is abolished.  
- Only "seminars" may be repeated, and only once, i.e. credits may be awarded at most twice 
for a single repeatable course.  

 
MAT/003 Chapters in homological algebra 
6 credits, theory, nonrepeatable 
Ágoston István, Zábrádi Gergely 
 
MAT/009 Multivariate statistics 
12 credits, theory, nonrepeatable 
Arató Miklós 
 

In effect from the beginning of the academic year 2025/26.



MAT/018 Convex bodies and lattice points  
6 credits, theory, nonrepeatable  
Naszódi Márton 
 
MAT/020 Mathematical programming and convex geometry  
6 credits, theory, nonrepeatable  
Naszódi Márton 
 
MAT/022 Chapters in topology 
6 credits, theory, nonrepeatable  
Fehér László 
 
MAT/023 Discrete geometry 
6 credits, theory, nonrepeatable  
Naszódi Márton 
 
 
MAT/026 Combinatorial geometry 
6 credits, theory, nonrepeatable  
Kiss György 
 
MAT/028 Discrete dynamical systems  
6 credits, theory, nonrepeatable 
Buczolich Zoltán 
 
MAT/029 Ergodic theory  
6 credits, theory, nonrepeatable 
Buczolich Zoltán 
 
MAT/030 Chapters of dynamical systems I.  
6 credits, theory, nonrepeatable 
Buczolich Zoltán 
 
MAT/033 The general theory of bundles and connections  
6 credits, theory, nonrepeatable 
Szabó Szilárd 
 
MAT/034 Algebraic curves 
6 credits, theory, nonrepeatable 
Szabó Szilárd 
 
MAT/035 Lie groups  
6 credits, theory, nonrepeatable 
Szabó Szilárd 
 
MAT/037 Introduction to information theory 
6 credits, theory, nonrepeatable 
Csiszár Villő 
 
MAT/038 Information-theoretic methods in statistics 



6 credits, theory, nonrepeatable 
Csiszár Villő 
 
MAT/042 Topological vector spaces I 
6 credits, theory, nonrepeatable 
Tarcsay Zsigmond 
 
MAT/044 Geometrical algorithms 
6 credits, theory, nonrepeatable 
Pálvölgyi Dömötör 
 
MAT/045 Combinatorial geometry seminar 
6 credits, theory, repeatable 
Pálvölgyi Dömötör 
 
MAT/046 Selected topics in combinatorics 
6 credits, theory, nonrepeatable 
Pálvölgyi Dömötör 
 
MAT/055 Programming packages for operations research 
6 credits, theory, nonrepeatable 
Jüttner Alpár 
 
MAT/057 Stochastic programming 
6 credits, theory, nonrepeatable 
Mádi-Nagy Gergely 
 
MAT/064 Differential topology 
6 credits, theory, nonrepeatable 
Kalmár Boldizsár 
 
MAT/071 Egerváry Seminar 
6 credits, theory, repeatable 
Jordán Tibor, Király Tamás 
 
MAT/072 Graph theory exercises 
6 credits, practicum, nonrepeatable 
Király Zoltán 
 
MAT/073 Combinatorial optimization structures 
6 credits, theory, nonrepeatable 
Jordán Tibor 
 
MAT/074 Matroid theory 
6 credits, theory, nonrepeatable 
Bérczi Kristóf 
 
MAT/075 Polyhedral combinatorics 
6 credits, theory, nonrepeatable 
Király Tamás 



 
MAT/081 Algebraic research seminar 
6 credits, theory, repeatable 
Somlai Gábor 
 
MAT/086 Models in operations research 
6 credits, theory, nonrepeatable 
Bérczi-Kovács Erika 
 
MAT/090 Algebraic methods in geometry 
6 credits, theory, nonrepeatable 
Csajbók Bence, Sziklai Péter 
 
MAT/092 Coding theory and symmetric structures 
6 credits, theory, nonrepeatable 
Csajbók Bence 
 
MAT/094 Complexity theory 
6 credits, theory, nonrepeatable 
Grolmusz Vince 
 
MAT/099 Extremal graph theory 
6 credits, theory, nonrepeatable 
Csikvári Péter 
 
MAT/104 Riemannian surfaces 
6 credits, theory, nonrepeatable 
Kalmár Boldizsár, Tóth Árpád 
 
MAT/107 Data science and machine learning seminar 
6 credits, theory, repeatable 
Lukács András 
 
MAT/108 WWW and network mathematics 
6 credits, theory, nonrepeatable 
Benczúr András 
 
MAT/109 Analytic convexity 
6 credits, theory, nonrepeatable 
Böröczky Károly 
 
MAT/111 Combinatorial convexity 
6 credits, theory, nonrepeatable 
Naszódi Márton 
 
MAT/117 Continuous optimization 
6 credits, theory, nonrepeatable 
Bérczi Kristóf 
 
MAT/118 Game theory 



6 credits, theory, nonrepeatable 
Király Tamás 
 
MAT/131 Approximation algorithms 
6 credits, theory, nonrepeatable 
Jordán Tibor 
 
MAT/132 Combinatorial algorithms I 
6 credits, theory, nonrepeatable 
Jordán Tibor 
 
MAT/133 Combinatorial algorithms II 
6 credits, theory, nonrepeatable 
Jordán Tibor 
 
MAT/134 Combinatorial structures and algorithms problem-solving seminar 
6 credits, theory, nonrepeatable 
Jordán Tibor 
 
MAT/135 Scheduling theory 
6 credits, theory, nonrepeatable 
Jordán Tibor, Kis Tamás 
 
MAT/138 Extremal set theory seminar 
6 credits, theory, repeatable 
Katona Gyula 
 
MAT/139 Extremal set theory 
6 credits, theory, nonrepeatable 
Katona Gyula 
 
MAT/140 Communication and query complexity seminar 
6 credits, theory, repeatable 
Katona Gyula 
 
MAT/141 Cryptography seminar 
6 credits, theory, repeatable 
Katona Gyula 
 
MAT/142 Real functions problem-solving seminar 
6 credits, theory, repeatable 
Keleti Tamás 
 
MAT/145 Real functions research seminar 
6 credits, theory, repeatable 
Keleti Tamás 
 
MAT/150 Integer programming 
6 credits, theory, nonrepeatable 
Király Tamás, Kis Tamás 



 
MAT/151 Data structures 
6 credits, theory, nonrepeatable 
Király Zoltán 
 
MAT/153 Complexity theory seminar 
6 credits, theory, repeatable 
Király Zoltán, Pálvölgyi Dömötör 
 
MAT/155 Finite geometry 
6 credits, theory, nonrepeatable 
Kiss György 
 
MAT/156 Finite geometry seminar 
6 credits, theory, repeatable 
Nagy Zoltán Lóránt, Csajbók Bence 
 
MAT/157 Set Theory 1 
6 credits, theory, nonrepeatable 
Komjáth Péter 
 
MAT/158 Set Theory 2 
6 credits, theory, nonrepeatable 
Komjáth Péter 
 
MAT/163 Life insurance 
6 credits, theory, nonrepeatable 
Arató Miklós 
 
MAT/167 C*-algebras 
6 credits, theory, nonrepeatable 
Tarcsay Zsigmond 
 
MAT/173 Topological vector spaces II 
6 credits, theory, nonrepeatable 
Tarcsay Zsigmond 
 
MAT/177 General structures in differential geometry 
6 credits, theory, nonrepeatable 
Kalmár Boldizsár 
 
MAT/178 Differential structures 
6 credits, theory, nonrepeatable 
Kalmár Boldizsár 
 
MAT/184 Selected topics in graph theory seminar 
6 credits, theory, nonrepeatable 
Jordán Tibor 
 
MAT/186 Data mining 



6 credits, theory, nonrepeatable 
Lukács András 
 
MAT/188 Lie groups, algebraic groups 
6 credits, theory, nonrepeatable 
Frenkel Péter 
 
MAT/189 Time series analysis 1 
6 credits, theory, nonrepeatable 
Márkus László 
 
MAT/190 Time series analysis 2 
6 credits, theory, nonrepeatable 
Márkus László 
 
MAT/198 Parameter estimation of stationary processes 
6 credits, theory, nonrepeatable 
Márkus László 
 
MAT/199 Risk processes 
6 credits, theory, nonrepeatable 
Michaletzky György 
 
MAT/200 Markov Chains 
6 credits, theory, nonrepeatable 
Csiszár Villő 
   

  MAT/208 Foundations of mathematical statistics 1 
  6 credits, theory, nonrepeatable 
  Móri Tamás 
   
  MAT/209 Foundations of mathematical statistics 2 
  6 credits, theory, nonrepeatable 
  Móri Tamás 
   
  MAT/210 Analysis of survival data 
  6 credits, theory, nonrepeatable 
  Móri Tamás 
 
  MAT/211 Martingale theory 
  6 credits, theory, nonrepeatable 
  Móri Tamás 
   
  MAT/215 Lie algebras 
  6 credits, theory, nonrepeatable 
  Halási Zoltán 
 
  MAT/222 Chapters in group theory 
  6 credits, theory, nonrepeatable 
  Halási Zoltán 



 
  MAT/223 Chapters in ring theory 
  6 credits, theory, nonrepeatable 
  Ágoston István 
 
  MAT/224 Commutative algebras 
  6 credits, theory, nonrepeatable 
  Frenkel Péter 
 
  MAT/230 Stochastic analysis 

              6 credits, theory, nonrepeatable 
     Prokaj Vilmos 

               
  MAT/234 Analysis research seminar 

              6 credits, theory, repeatable 
     Keleti Tamás 

 
  MAT/239 Additive number theory 

              6 credits, theory, nonrepeatable 
     Gyarmati Katalin 

 
  MAT/240 Exponential sums in number theory 

              6 credits, theory, nonrepeatable 
     Gyarmati Katalin 

 
  MAT/241 Combinatorial number theory 

              6 credits, theory, nonrepeatable 
     Gyarmati Katalin 

 
  MAT/242 Computational number theory 

              6 credits, theory, nonrepeatable 
     Gyarmati Katalin 

 
  MAT/243 Unbounded operators in Hilbert spaces 

              6 credits, theory, nonrepeatable 
     Tarcsay Zsigmond 

 
  MAT/246 Special functions 

              6 credits, theory, nonrepeatable 
     Tóth Árpád 

 
  MAT/256 Topology of low dimensional manifolds 

              6 credits, theory, nonrepeatable 
     Földvári Viktória 

 
  MAT/257 Introduction to universal algebra 

              6 credits, theory, nonrepeatable 
     Pálfy Péter Pál 

 
  MAT/261 Analytic number theory 



              6 credits, theory, nonrepeatable 
     Zábrádi Gergely 

 
  MAT/267 Hajós seminar in geometry 

              6 credits, theory, repeatable 
     Kiss György 

 
  MAT/268 Riemannian manifolds 

              6 credits, theory, nonrepeatable 
     Szabó Szilárd 

 
  MAT/270 Applied encryption seminar 

              6 credits, theory, repeatable 
     Sziklai Péter 

 
  MAT/271 Nonlinear functional analysis 

              6 credits, theory, nonrepeatable 
     Karátson János 

 
  MAT/273 Complex manifolds 

              6 credits, theory, nonrepeatable 
     Szabó Szilárd 

 
  MAT/274 Multivariable complex functions 

              6 credits, theory, nonrepeatable 
     Szőke Róbert 

 
  MAT/280 Extraordinal cohomology theory 

              6 credits, theory, nonrepeatable 
     Kalmár Boldizsár, Fehér László 

 
  MAT/281 K-theory and cobordism 

              6 credits, theory, nonrepeatable 
     Fehér László 

 
  MAT/282 Smooth projections with global properties 

              6 credits, theory, nonrepeatable 
     Kalmár Boldizsár, Szűcs András 

 
  MAT/283 Singularity theory 

              6 credits, theory, nonrepeatable 
     Kalmár Boldizsár, Szűcs András 

 
  MAT/284 Topology seminar 

              6 credits, theory, repeatable 
     Földvári Viktória 

 
  MAT/294 Selected topics in discrete mathematics 

              6 credits, theory, nonrepeatable 
     Sziklai Péter 



 
  MAT/296 Integer programming II 

              6 credits, theory, nonrepeatable 
     Király Tamás, Kis Tamás 

 
  MAT/301 Production planning 

              6 credits, theory, nonrepeatable 
     Kis Tamás 

 
  MAT/310 Modular forms 

              6 credits, theory, nonrepeatable 
     Tóth Árpád 

 
  MAT/320 Spectral synthesis on Abelian groups 

              6 credits, theory, nonrepeatable 
     Laczkovich Miklós 

 
  MAT/324 Volume of convex bodies 

              3 credits, theory, nonrepeatable 
     Böröczky Károly 

 
  MAT/327 Elliptic curves 

              6 credits, theory, nonrepeatable 
     Zábrádi Gergely 

 
  MAT/333 Set theory and the study of real functions 

              6 credits, theory, nonrepeatable 
     Elekes Márton 

 
  MAT/336 Combinatorial study of the rigidity of graphs and structures 

              6 credits, theory, nonrepeatable 
     Jordán Tibor 

 
  MAT/342 Geometric measure theory 

              6 credits, practicum, nonrepeatable 
     Elekes Márton 
 

  MAT/343 Geometric measure theory 
              9 credits, theory, nonrepeatable 
     Elekes Márton 

 
  MAT/344 Descriptive set theory seminar 

              6 credits, theory, repeatable 
     Elekes Márton 

 
  MAT/345 Descriptive set theory 

              9 credits, theory, nonrepeatable 
     Elekes Márton 

 
  MAT/346 Descriptive set theory 



              6 credits, practicum, nonrepeatable 
     Elekes Márton 

 
  MAT/347 Dynamical systems 

              6 credits, theory, nonrepeatable 
     Buczolich Zoltán 

 
  MAT/348 Complex dynamics I 

              6 credits, theory, nonrepeatable 
     Sigray István 

 
  MAT/349 Bioinformatics 

              6 credits, theory, nonrepeatable 
     Grolmusz Vince 

 
  MAT/358 General actuarial science 

              6 credits, theory, nonrepeatable 
     Arató Miklós 

 
  MAT/360 Riemannian geometry 

              6 credits, theory, nonrepeatable 
     Szabó Szilárd 

 
  MAT/363 Lie groups and symmetric spaces 

              10 credits, theory, nonrepeatable 
     Szabó Szilárd 

 
  MAT/364 Lie-groups ad symmetric spaces 

              6 credits, practicum, nonrepeatable 
     Szabó Szilárd 

 
  MAT/365 Probabilistic methods in convex geometry 

              6 credits, theory, nonrepeatable 
     Naszódi Márton 

 
  MAT/366 Riemannian geometry 

              6 credits, practicum, nonrepeatable 
     Szabó Szilárd 

 
  MAT/368 Operator semigroups 

              6 credits, theory, nonrepeatable 
     Sikolya Eszter 

 
  MAT/371 Numerical methods for time-dependent partial differential equations 

              9 credits, theory, nonrepeatable 
     Izsák Ferenc 

 
  MAT/372 Mathematical modelling 

              6 credits, theory, nonrepeatable 
     Izsák Ferenc 



 
  MAT/374 Numerical methods for ordinary differential equations 

              6 credits, theory, nonrepeatable 
     Fekete Imre 

 
MAT/375 Algorithms 
6 credits, theory, nonrepeatable 
Király Zoltán 

     
  MAT/377 Groups and graphs 

              6 credits, theory, nonrepeatable 
     Abért Miklós 

 
  MAT/378 Algebraic number theory 

              6 credits, theory, nonrepeatable 
     Zábrádi Gergely 

 
  MAT/379 Selected topics in arithmetic geometry 

              6 credits, theory, nonrepeatable 
     Zábrádi Gergely 

 
  MAT/381 Analysis seminar 

              6 credits, theory, repeatable 
     Keleti Tamás 

 
  MAT/382 Enumeration – algebraic geometry meets topology 

              6 credits, theory, nonrepeatable 
     Fehér László 

 
  MAT/384 Equivariant cohomology 

              6 credits, theory, nonrepeatable 
     Fehér László 

 
  MAT/385 Algebraic and differential topology  
  6 credits, theory, nonrepeatable 

     Kalmár Boldizsár 
 
  MAT/386 Algebraic and differential topology 

              6 credits, practicum, nonrepeatable 
     Kalmár Boldizsár 

 
  MAT/387 Topics in the theory of Riemannian surfaces 

              6 credits, practicum, nonrepeatable 
     Tóth Árpád 

 
  MAT/388 Innovative numerical integrators 

              6 credits, theory, nonrepeatable 
     Csomós Petra 

   
  MAT/391 Additive combinatorics 



              6 credits, practicum, nonrepeatable 
     Somlai Gábor 

 
  MAT/392 Stationary processes 

              6 credits, practicum, nonrepeatable 
     Michaletzky György 

 
MAT/393 Dynamical systems and differential equations 
6 credits, theory, nonrepeatable 
Simon Péter 

 
MAT/396 Multiplicative number theory 
6 credits, theory, nonrepeatable 
Gyarmati Katalin 

 
MAT/397 Financial Processes 1 
6 credits, theory, nonrepeatable 
Márkus László 
 
MAT/398 Stochastic Processes 
6 credits, theory, nonrepeatable 
Prokaj Vilmos 
 
MAT/399 Operator semigroups for numerical analysis 
6 credits, theory, nonrepeatable 
Csomós Petra 
 
MAT/401 Basic questions of mathematical didactics 

6 credits, theory, required for the didactics program, repeatable 
Ambrus András, Ambrus Gabriella 
 
MAT/402 Some basic questions of teaching of mathematical problem solving 

6 credits, practicum, repeatable 
Ambrus András, Ambrus Gabriella 
 
MAT/403 Research methods in mathematical didactics 

6 credits, practicum, required elective for the didactics program, nonrepeatable 
Vásárhelyi Éva, Ambrus Gabriella 
 

   MAT/405 Introduction to didactics of mathematical modeling 

6 credits, practicum, nonrepeatable 
Ambrus Gabriella 
 
MAT/406 Retrospective view of the mathematical education process 

6 credits, theory, nonrepeatable 
Hegyvári Norbert 
 
MAT/407 Introduction to Bayesian statistics from a didactical perspective 
6 credits, theory, nonrepeatable 



Vancsó Ödön 
 
MAT/408 Educational opportunities of the classical and Bayesian statistics with 

historical background 

6 credits, theory, nonrepeatable 
Vancsó Ödön 
 

MAT/409 Teaching combinatorics and probability in high school 

6 credits, theory, nonrepeatable 
Gosztony Katalin, Vancsó Ödön 
 
MAT/410 The philosophy of mathematics and didactical consequences 

6 credits, theory, nonrepeatable 
Gosztony Katalin, Vancsó Ödön 
 
MAT/411 Complex mathematics education and Tamás Varga I. 
6 credits, theory, required for the didactics program, nonrepeatable 
Gosztonyi Katalin, Vancsó Ödön 
    
MAT/412 Complex mathematics education and Tamás Varga II. 
6 credits, theory, nonrepeatable 
Gosztonyi Katalin, Vancsó Ödön 
 
MAT/413 History of Mathematics I. 

6 credits, theory, nonrepeatable 
Gosztonyi Katalin 
 

  MAT/415 The indirect genetic method I. Logarithm, real-number concept 

6 credits, theory, nonrepeatable 
Vancsó Ödön 

 
MAT/416 The indirect genetic method II. From Eudoxus to Dedekind, real-number  

concept 

6 credits, theory, nonrepeatable 
Gosztonyi Katalin 

     
  MAT/420 Development of study tools and textbooks 

6 credits, practicum, repeatable 
Wintsche Gergely 

 
  MAT/423 Price fluctuations 

12 credits, theory, practicum, nonrepeatable 
Zempléni András 

  
  MAT/424 Numerical methods and applications of elliptic PDEs 

9 credits, theory, nonrepeatable 
Karátson János 

 
  MAT/426 Interest rate models 



9 credits, theory, nonrepeatable 
Michletzky György 

 
  MAT/427 Stochastic processes of mathematical finance 2 

6 credits, theory, nonrepeatable 
Márkus László 

 
MAT/428 Special stochastic processes 
6 credits, theory, nonrepeatable 
Michaletzky György 

 
MAT/429 Dynamical systems and fractals problem solving seminar 
6 credits, theory, nonrepeatable 
Buczolich Zoltán 

 
MAT/431 Analytical chapters on complex functions 
6 credits, theory, nonrepeatable 
Sigray István 

 
MAT/432 Geometric chapters on complex functions 
6 credits, theory, nonrepeatable 
Sigray István 

 
MAT/433 Selected topics in analysis 
6 credits, theory, nonrepeatable 
Elekes Márton 

 
MAT/434 Game theory II. 
6 credits, theory, nonrepeatable 
Király Tamás 

 
MAT/435 Advanced algorithms 
6 credits, theory, nonrepeatable 
Király Zoltán 

 
MAT/436 Sheaf theory 
6 credits, theory, nonrepeatable 
Szabó Szilárf 

 
MAT/437 Graph theory 
6 credits, theory, nonrepeatable 
Jordán Tibor 

 
MAT/440 Topics in functional analysis and the theory of PDEs 
6 credits, theory, nonrepeatable 
Izsák Ferenc 

 
 MAT/441 Weak convergence methods for nonlinear PDE 
 6 credits, theory, nonrepeatable 
            Simon Péter 



  
MAT/442 Algebraic Geometry and its applications 
6 credits, theory, nonrepeatable 
Szabó Szilárd 
 
MAT/444 Farkas Miklós Seminar 
6 credits, practicum, repeatable 
Karátson János 
 
MAT/447 Reading Seminar in Mathematics Education 
6 credits, practicum, compulsory for students of Didactics programme, repeatable   
Gosztonyi Katalin 
 
MAT/448 Hungarian Traditions of Mathematics Education 
6 credits, theory, nonrepeatable 
Gosztonyi Katalin 
 
MAT/449 French theories in Mathematics Education 
6 credits, theory, nonrepeatable 
Gosztonyi Katalin 
 
MAT/452 Rényi-ELTE-BME doctoral seminar 
6 credits, theory and practicum, repeatable 
Gosztonyi Katalin 
 
MAT/453 Groups and representations 
6 credits, theory, nonrepeatable 
Somlai Gábor 
 
MAT/454 Rings and algebras 
6 credits, theory, nonrepeatable 
 Ágoston István 
 
MAT/455 Deep learning 
6 credits, theory and practicum, nonrepeatable 
 András Lukács  
 
MAT/457 Media and teaching mathematics seminar 
6 credits, practicum, repeatable 
Vancsó Ödön  
 Korándi József 
 
MAT/458 Proof in theory and in practice 
6 credits, practicum, repeatable 
Vancsó Ödön  
Korándi József 
 
MAT/459 Different representation in teaching and learning mathematics 
6 credits, theory, nonrepeatable 
Stankov Gordana 



Gosztonyi Katalin 
  
MAT/460 Quantitative research methods in mathematics education 
6 credits, theory, nonrepeatable 
Csíkos Csaba 
 
MAT/461 Computer-based statistical analyses in research for mathematics education 
6 credits, practicum, nonrepeatable 
Csíkos Csaba   
 
MAT/462 Qualitative Theory of Difference Equations 
6 credits, theory, nonrepeatable 
Kovács Sándor  
 
MAT/463 Kahler manifolds 
6 credits, theory, nonrepeatable 
Szabó Szilárd 
 
MAT/465 Qualitative methods in mathematics education research 
6 credits, practicum, nonrepeatable 
Gosztonyi Katalin 
 
MAT/466 Mathematic didactics research seminar 
6 credits, theory, repeatable 
Szabó Csaba   
 
MAT/467 Trends of research of mathematic didactics of mathematics in Hungarian 
education 
6 credits, theory, nonrepeatable 
Szabó Csaba 
 
MAT/468 Discrete mathematics  
6 credits, theory, nonrepeatable 
Csikvári Péter 
 
MAT/469 Discrete mathematics 
6 credits, practicum, nonrepeatable 
Csikvári Péter 
 
MAT/473 Advanced deep learning 
6 credits, practicum, nonrepeatable 
Lukács András 
 
MAT/474 Perfectoid spaces 
6 credits, theory, nonrepeatable 
Zábrádi Gergely 
 
MAT/475 Introduction to numerical methods for fluid dynamics 
6 credits, theory, nonrepeatable 
Karátson János 



 
MAT/476 Introduction to the theory of optimal transport 
6 credits, theory, nonrepeatable 
Titkos Tamás 
 
MAT/477 Measurement theory 
6 credits, theory, nonrepeatable 
Csapodi Csaba 
 
MAT/478 Statistical learning theory and kernel methods 
6 credits, theory, nonrepeatable 
Csáji Balázs Csanád 
 
MAT/479 Markov decision processes and reinforcement learning 
6 credits, theory, nonrepeatable 
Csáji Balázs Csanád 
 
MAT/480 Decompositions (the Banach-Tarski-paradox) 1 
6 credits, theory, nonrepeatable 
Laczkovich Miklós 
 
MAT/481 Decompositions (the Banach-Tarski-paradox) 2 
6 credits, theory, nonrepeatable 
Laczkovich Miklós 
 
MAT/482 Differential topology I 
6 credits, theory, nonrepeatable 
Terpai Tamás 
 
MAT/483 Differential topology II 
6 credits, theory, nonrepeatable 
Terpai Tamás 
 
MAT/484 Homology 
6 credits, theory, nonrepeatable 
Fehér László 
 
MAT/485 Vector bundles and characteristic classes 
6 credits, theory, nonrepeatable 
Fehér László 
 
MAT/486 Measurable combinatorics 
6 credits, theory, nonrepeatable 
Vidnyánszky Zoltán 
 
MAT/487 Why isn’t the integral of (sin x)/x an elementary function? 
6 credits, theory, nonrepeatable 
Laczkovich Miklós 
 
MAT/488 Polygonal tilings 



6 credits, theory, nonrepeatable 
Laczkovich Miklós 
 
MAT/489 Interesting real functions 
6 credits, theory, nonrepeatable 
Laczkovich Miklós 
 
MAT/490 Selected topics in analysis 
6 credits, practicum, nonrepeatable 
Elekes Márton 
 

 
 
MAT/OK  Reading course (24 credits available) max 6 credits per semester, theory, 

optional, repeatable 
 
MAT/RK-KV   Part-time training, credit transfer (credits available: 24)   
 
MAT/OKT  Teaching credits (credits available: maximum 16 - semesters 1-4, during the 

training and research phase, 4 credits/week 2-hour course) 
 
MAT/KOMPLEX Complex exam (end of the 4th semester) required 
 
MAT/KUT  Supervised research (credits to be earned/acquired 9/semester - first 4 

semesters, i.e. during the training and research phase)  
 
MAT/KONF                 Active participation in a conference: (4/8 credits at an international conference, 
    2/4 for the same at a conference in Hungarian)   
 
MAT/PUBI   Publications (ArXiv 2 credits, publication 10 credits)   
 
MAT/BESZ   Report (credits to be earned/acquired: 10 - first year)  
 
Kutatási modul (megszerezhető kredit: 108):   
 
MAT/KUT  Supervised research (10 credits to be earned/acquired/semester - during 

semesters 5-8, i.e. during the research and dissertation phase)   
    
MAT/KONF                 Active participation in a conference: (4/8 credits at an international conference, 
    2/4 for the same at a conference in Hungarian)   
 
MAT/PUBI   Publications (ArXiv 2 credits, publication 10 credits)   
 
MAT/BESZ   Report (credits to be earned/acquired: 30) 15-15 (3rd and 4th year)  
 
MAT/BESZ   Beszámoló (megszerzendő/megszerezhető kredit: 30)  

15-15 (3. és 4. év)   
 
MAT/KUTOK     Research reading course   

(6 credits - during semesters 5-8, in the research and dissertation phase - 
 credits available: 24)  

theory, optional, repeatable 
 
 



 
LIST OF COMPLEX EXAMINATION SUBJECTS 
 
Applied mathematics 
Main topic to be selected from: 
1. Stochastics (Statistics) 
2. Stochastics (Probability theory) 
3. Stochastics (Stochastic processes) 
4. Operations research (Continuous optimization) 
5. Operations research (Combinatorial optimization) 
6. Operations research (Discrete optimization with applications) 
7. Numerical methods 
8. Ordinary differential equationsi 
9. Partial differential equations 
10. Functional analysis 
11. Data science and machine learning 
 
Applied mathematics 
Second topic to be selected from: 
1. Non-parametric methods 
2. Statistical analysis of time series 
3. Multivariate statistical methods 
4. Analysis of survival data 
5. Probability measures, random variables 
6. Sums of independent random variables 
7. Theory of martingales 
8. Information theory 
9. Markov chains, Markov processes 
10. Stationary processes 
11. Processes with independent increments 
12. Linear programing 
13. Non-linear programing 
14. Stochastic programing 
15. Game theory 
16. Polyhedral combinatorics 
17. Combinatorial algorithms 
18. Structures in Combinatorial Optimization 
19. Integer Programming 
20. Scheduling and production planning 
21. Approximation algorithms 
22. Interpolation, approximation of functions 
23. Numerical solution of equations and systems of equations 
24. Numerical solution of ordinary differential equations 
25. Numerical solutions of partial differential equations 
26. Classical theory of ordinary differential equations and dynamical systems 
27. Theory of bifurcation, chaos, operator semigourps 
28. Theory of distributions and Sobolev spaces 
29. Linear PDEs 
30. Non-linear PDEs 
31 Some basic notions and theorems in functional analysis 



32. Linear operators in Hilbert space 
33. Non-linear and numerical functional analysis 
34. Topological vector spaces, Banach algebras, harmonic analysis 
35. Data mining 
36. Statistical learning theory 
37. Deep learning 
38. Big data methods 
Pure Mathematics 
Main and Second topic to be selected from: 
1. Analysis (Real analysis) 
2. Analysis (Complex analysis)  
3. Analysis (Differential Equations)  
4. Analysis (Functional Analysis)  
5. Geometry (Differential Geometry)  
6. Geometry (Topology) 

7. Geometry (Discrete, Combinatorial, Finite and Convex Geometry)  
8. Stochastics (Probablility Theory)  
9. Stochastics (Stochastic Processes)  
10. Stochastics (Statistics)  
11. Algebra  
12. Number Theory  
13. Discrete Mathematics  
14. Set Theory and Mathematical Logic  
15. Combinatorial optimization 
 
Didactics of mathematics 
The main topic for all students in the program is mathematical didactics. 
The second topic can be any of the second topics from the applied and pure mathematics 
programs. 
 
EVALUATION AND CONTROL 
 
Fulfilment of requirements of a given course is evaluated and recorded in the transcript by the 
lecturer on a five-point scale (1-2-3-4-5, where 1: failed, 5: excellent). 
Research activities are evaluated and recorded in the transcript by the supervisor on a three-
point scale (excellent - acceptable - failed). 
Credits are approved by the program directors. 
 
a) Credits for contact courses. Attending one course and passing on the exam counts 3 credits.  
During the training period each student must obtain at least 48 credits for courses. Students  
of Pure mathematics program must earn at least 24 credits from core courses, while students  
of Didactics of mathematics program must earn at least 24 credits from courses of didactics. 
b) Credits for reading courses. Fulfilment of requirements of a reading course is evaluated by  
the supervisor. During the 8 semesters at most 48 (at most 6 in each semester) credits can  
be obtained for reading courses. 
c) Research credits. Research activities carried out under the direction of the supervisor.  
During the first and second years at most 9 credits in each semester, while during the third  
and fourth years at most 10 credits in each semester can be obtained for research activities. 
d) Reports. Students must present yearly reports about their progression three times, in years  
1, 3 and 4. The maximum number of credits obtained for the reports is 10 in the first year,  



15 in the third year and 15 in the fourth year.  
e) Credits obtained for teaching activities. Giving a problem solving class of 2 hours per week  
counts 4 credits. In exceptional cases, credits may be given for other teaching work (e.g. 
correction of homeworks etc.). 
f) Credits obtained for attending conferences. A poster/contributed talk on an international  
conference counts 4/8 credits, while a poster/contributed talk on a local conference counts  
2/4 credits. Attending a one-week workshop counts 6 credits. 
g) Publications. Each publication which contains new scientific results and appeared (or  
accepted) in a peer-rewieved international journal counts 10 credits. A new result appearing in 
ArXiv could count 2 credits if the supervisor recommends. 
 
Each student must earn at least 108 credits at the end of the first cycle. During the second 
cycle (in the third and fourth years) each student must obtain at least 28 credits of types e), f) 
and g) listed above. 
 


