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Structure of the Math Master’s Program

Basic Modules 
Intermediate and 

Advanced Modules Supplemental Modules

5* 10 LP = 50 LP 5 + 5 = 10 LP 30 LP

Algebra I Algebra II Aufbaumodul:

Part III / IV

Ausgewählte Themen A, B, C 

(10 LP)
Differential Geometry I Differential Geometry II

Spezielle Aspekte A, B, C 

(5 LP)Discrete Geometry I Discrete Geometry II

Discrete Mathematics I Discrete Mathematics II Aktuelle Forschungsthemen 

A, B, C                                (5 LP)

Dynamical Systems I Dynamical Systems II
Spezielle Forschungsaspekte  

(5 LP)
Vertiefungsmodul:

Seminar
Numerics II Numerics III

Partial Differential Equations I Partial Differential Equations II
Forschungsprojekt

(10 LP)
Stochastics II Stochastics III

Topology I Topology II If qualified: 

- BMS-Fridays (10 LP)

- What is …? (5 LP)
Number Theory II

Master’s Thesis

30 LP



Nicolas Perkowski, Chair of the Examination Board

Teaching & Research Focus at 
FU Mathematics



10 main Lecture cycles
• Algebra I-III   (Algebra II offered in SS 25)


• Differential Geometry I-III   


• Discrete Geometry I-III   (Discrete Geometry II offered in SS 25)


• Discrete Mathematics I-III   (Discrete Mathematics I & III offered in SS 25)


• Dynamical Systems I-III


• Number Theory II-III


• Numerics II-IV   (Numerics III & IV offered in SS 25)


• Partial Differential Equations I-III   (PDE I offered in SS 25)


• Stochastics II-IV   (Stochastics IV offered in SS 25)


• Topology I-III   (Topology I offered in SS 25)



Research Landscape at FU Mathematics
• 29 faculty members with research centered around 3 main research areas: 
 
- Applied, Numerical and Stochastic Analysis  
 
- Geometry and Discrete Mathematics  
 
- Modeling, Simulation and Data 

• Also groups in Didactics of Mathematics, Gender Studies, 
Science Communication



Applied, Numerical and Stochastic Analysis
Work groups
• Ana Djurdjevac (Numerical Analysis & Stochastics)


• Volker John (Numeric PDEs in Fluid Mechanics)


• Ralf Kornhuber* (Numerical Analysis of Partial Differential Equations)


• Nicolas Perkowski (Dynamical Systems/Stochastics)


• Claudia Schillings (Numerical Mathematics of Deterministic and Stochastic Partial 
Differential Equations)


• Marita Thomas (Applied Analysis)


• also contributions by Luigi Delle Site, Maximilian Engel, Rupert Klein, 
Christof Schütte



Applied, Numerical and Stochastic Analysis
Research Activities in Stochastics
• Stochastic PDE: analysis & discretization, Multiscale modeling & numerics, 

Uncertainty quantification, Bayesian inverse problems, Rough paths, 
Paracontrolled distributions, PDEs on random domains, Regularization by 
noise, …


• Example: Effective dynamics given by SPDEs 

•  
                                                          ∂th = ∂xxh + (∂xh)2 + ξ

Stochas3sche	Analysis	
Prof.	Dr.	Nicolas	Perkowski	

Modellproblem:	Beschreibung	von	Wachstumsprozessen	

	



Applied, Numerical and Stochastic Analysis
Research Activities in Analysis
• Material modeling, Damage and fracture mechanics, Variational methods, 

Gamma-convergence, Physically consistent discretizations, Reduced order 
methods, Machine learning methods for PDE simulation, …


• Example: Dynamics of rock dehydration on multiple scales 
 
             

∂t( ̂ρs(1 − Xh)(1 − ϕ)) = 0,
∂t( ̂ρs(1 − ϕ) + ̂ρfϕ) = ∇ ⋅ ( ̂ρf K(ϕ)∇π),



Applied, Numerical and Stochastic Analysis
Lecture Cycles

• Dynamical Systems I-III


• Numerics II-IV   (Numerics III & IV offered in SS 25)


• Partial Differential Equations I-III   (PDE I offered in SS 25)


• Stochastics II-IV   (Stochastics IV offered in SS 25)



Geometry and Discrete Mathematics
Work groups

• Pavle Blagojevic, Giulia Codenotti, Georg Loho, Günter M. Ziegler* 
(Discrete Geometry and Topological Combinatorics)


• Christian Haase (Discrete Algebraic Geometry and Maths for Teaching)


• Konrad Polthier (Mathematical Geometry Processing)


• Holger Reich (Algebraic Topology)


• Alexander Schmitt (Complex Analysis)


• Tibor Szabó (Combinatorics and Graph Theory)


• also contributions by Ralf Borndörfer



Geometry and Discrete Mathematics
Research Activities in Geometry
• Geometry & Topology: 

Topological combinatorics, Geometric topology, Algebraic topology, Moduli 
spaces, Complex geometry, Hodge theory, Geometric representation theory 

• Algebra & Discrete Geometry: 
Convex polytopes, Discrete algebraic geometry, Lattice polytopes, Toric 
varieties, Tropical geometry, Combinatorial aspects of algebraic geometry 

• Applied & Computational Geometry: 
Geometric modeling, Mathematical visualization, Discrete differential 
geometry, Geometry processing, Numerical methods in geometry



Geometry and Discrete Mathematics
Research Activities in Discrete Mathematics
• extremal and probabilistic combinatorics, random discrete structures and 

algorithms, positional games, (mixed integer) linear programming, 
combinatorial optimization, and applications of ML in them


• Example: maximum diameter of d-dimensional abstract simplicial complexes 
on n vertices (Hirsch Conjecture, running time of the simplex algorithm)



Geometry and Discrete Mathematics
Lecture Cycles

• Algebra I-III   (Algebra II offered in SS 25)


• Differential Geometry I-III   


• Discrete Geometry I-III   (Discrete Geometry II offered in SS 25)


• Discrete Mathematics I-III   (Discrete Mathematics I & III offered in SS 25)


• Number Theory II-III   


• Topology I-III   (Topology I offered in SS 25)



Modeling, Simulation and Data
Work groups
• Ralf Borndörfer   (Discrete Mathematics & Discrete Optimization) 

• Luigi Delle Site   (Theoretical and Mathematical Physics in Molecular Simulation) 

• Felix Höfling   (Computational Statistical and Biological Physics) 

• Rupert Klein   (Geophysical Fluid Dynamics) 

• Max von Kleist   (Mathematics of Data Science)


• Frank Noé   (Artificial Inteligence for the Sciences)


• Christof Schütte   (Biocomputing) 

• Jana Wolf   (Mathematical Modelling of Cellular Processes) 

• Sarah Wolf   (Mathematics for Sustainability Transitions)


• also contributions by Ana Djurdjevac, Volker John, Claudia Schillings, Marita Thomas



Modeling, Simulation and Data
Research Activities in Modeling & Simulation
• Multiscale modeling, Molecular simulation, Geophysical fluid dynamics, 

Discrete optimization & logistics, Computational pharmacology, Statistical 
mechanics, Biomolecular modeling, Applied PDEs, Agent-based modeling, 
Mathematical modeling of biological networks, High-performance computing 
in material physics, …


• Example: Math-powered drug design  
 

E(Ψ, r) =

Nligands

∑
α=1

Eα(Ψα,i, rα, j)

= E1(Ψ1,i, r1, j) + E2(Ψ2,i, r2, j) + …
+ENligands(ΨNligands,i, rNligands, j) .



Modeling, Simulation and Data
Research Activities in Data & AI
• Data-driven modeling, Machine learning for sciences, AI-driven molecular 

discovery, Computational health, Systems biology, Data assimilation, 
Bioinformatics, Sustainable mobility modeling, Decision support systems, 
Computational biology, …


• Example: HIV-1 prevention with pre-exposure prophylaxis

F(rInf) =
∫

rInf
0

xn × (N − Ttotal × x)
N−n

dx

∫
N

Ttotal
0

xn × (N − Ttotal × x)
N−n

dx



Modeling, Simulation and Data
Lecture Cycles

• Numerics II-IV   (Numerics III & IV offered in SS 25)


• Partial Differential Equations I-III   (PDE I offered in SS 25)


• Stochastics II-IV   (Stochastics IV offered in SS 25)


• Master Programs Computational Sciences & Data Science 
(Most courses may be used as supplementary modules in Mathematics)



Questions?



https://www.imp.fu-berlin.de/fbv/pruefungsbuero/Studien--und-Pruefungsordnungen/STOPO_MSc_-Mathe-2018.pdf
https://www.imp.fu-berlin.de/fbv/pruefungsbuero/Studien--und-Pruefungsordnungen/STOPO_MSc_-Mathe-2018.pdf
https://www.imp.fu-berlin.de/fbv/pruefungsbuero/Studien--und-Pruefungsordnungen/STOPO_MSc_-Mathe-2018.pdf
https://www.mi.fu-berlin.de/fb/beauf-aussch/pruef-mat-ma/index.html
mailto:mastermath@math.fu-berlin.de
https://www.fu-berlin.de/en/sites/mentalwellbeing/index.html
mailto:support.point@studienberatung.fu-berlin.de
https://www.fu-berlin.de/en/sites/mentalwellbeing/Support_Points/index.html
https://www.fu-berlin.de/en/sites/mentalwellbeing/Support_Points/index.html




https://agnes.hu-berlin.de/lupo/rds;jsessionid=54C202E2D1E2DF9695E4BBE0E7BE361F.dorfl-new_root?state=wtree&search=1&category=veranstaltung.browse&navigationPosition=functions%2Clectureindex&breadcrumb=lectureindex&topitem=functions&subitem=lectureindex&noDBAction=y&init=y
https://moseskonto.tu-berlin.de/moses/verzeichnis/veranstaltungen/index.html
https://www.hu-berlin.de/en/studies/counselling/leaflets/guest_students
https://www.tu.berlin/en/studying/organizing-your-studies/topics-a-z/guest-auditors-and-visiting-students
https://www.imp.fu-berlin.de/fbv/pruefungsbuero/Formulare/PDFs/Einzubringende-Module_Zeugnis.pdf




https://www.fu-berlin.de/vv/de/modul?id=476765&sm=870180


https://mycampus.imp.fu-berlin.de/




https://www.geteduroam.app/




https://portal.zedat.fu-berlin.de




https://portal.mi.fu-berlin.de




https://lb.ecampus.fu-berlin.de












https://mycampus.imp.fu-berlin.de










mailto:mathe-mentoring@mi.fu-berlin.de
mailto:info-mentoring@mi.fu-berlin.de
mailto:sandeek95@zedat.fu-berlin.de
mailto:mi-pa-informatik-bsc-msc@lists.fu-berlin.de
mailto:mi-pa-informatik-bsc-msc@lists.fu-berlin.de
mailto:mastermath@math.fu-berlin.de
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