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A WORD FROM THE  
HEAD OF DEPARTMENT

The Department of Mathematics and Mathematical Statistics at Umeå University, 
Sweden, is a young, multi-cultural and modern department located in a vibrant 
coastal city 300 kilometers south of the Arctic Circle. We welcome international 
exchange and have partnership agreements with 20 institutions in the world. 

Each year we teach around 1600 students. We give courses of high quality in 
mathematics and mathematical statistics in engineering programs and bachelor 
programs, theoretical-science programs and some of the teaching programs at Umeå 
University. Many of our courses are given by active researchers and are connected 
both to industrial applications and to the frontiers of research.

In addition to basic level education we conduct research and research training in 
key areas of computational sciences, mathematics and mathematical statistics. We 
have an attractive and highly dynamic research environment, and we are a founding 
partner of three prominent interdisciplinary research labs. 

In this folder, you can find more information about our department and the  
opportunities we offer. Please feel free to contact us if wish for any further 
information. 

We hope to see you in Umeå!

Åke Brännström
Head of Department, Professor

Our department in numbers
• Around 80 employees
• 5 professors
• 27 associate professors
• 3 assistant professors
• 12 PhD students
• 1 Integrated Master’s Program in Industrial Engineering  

and Management
• 1 Master’s Program in Computational Sciences and Engineering
• 3 Doctoral Programes: Mathematics, Mathematical Statistics  

and Computational Mathematics
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To contact any of the researchers use e-mail address of the format: 
name.surname@umu.se (without diacritics)

RESEARCH DISCIPLINES

COMPUTATIONAL  
MATHEMATICS

DISCRETE  
MATHEMATICS

MATHEMATICAL  
STATISTICS

MATHEMATICAL  
MODELLING AND  

ANALYSIS

• David Cohen
• Karl Larsson
• Mats G Larson
• Leif Persson

• Victor Falgas-Ravry
• Robert Johansson
• Gerold Jäger
• Per-Håkan Lundow
• Klas Markström
• Lars-Daniel Öhman

• Åke Brännström
• Lisa Hed
• Eric Libby
• Niklas Lundström
• Per Åhag

• Konrad Abramowicz
• Ottmar Cronie
• Patrik Rydén
• Oleg Seleznjev
• Sara Sjöstedt de Luna
• Jun Yu
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MATHEMATICAL MODELLING AND ANALYSIS

Mathematical modeling and analysis are cross-cutting subjects in which sophisti- 
cated mathematical and computational tools are applied to study challenging  
problems. The research group is composed of active researchers with diverse  
backgrounds in mathematical analysis and mathematical modelling. 

Our research topics include:
• Several complex variables, in particular pluripotential theory and geometry
• Existence, uniqueness, regularity and estimation of solutions to partial  

differential equations 
• Mathematical ecology and evolution

Mathematical ecology is an interdisciplinary research area where advanced
mathematical and computational tools are used to study issues in ecology and
evolution.

DISCRETE MATHEMATICS

Umeå has a large and vibrant group working in discrete mathematics. There are 
three main strands of research: extremal combinatorics (a broad class of optimisa-
tion problems in discrete settings such as large networks), discrete probability (the 
study of random graphs, networks and processes), and computational combinatorics 
(search and enumeration problems for discrete structures and objects). 

Some research topics of particular interest to the group are:
• Turán-type problems for graphs, hypergraphs and set systems
• Classical graph theory, especially graph colourings and structural graph theory
• Theories of limit objects, especially graphons and flag algebras
• Random graphs, random processes, random groups, random geometric graphs
• Probabilistic methods in combinatorics
• Percolation theory, statistical physics
• Construction/search/enumeration problems in combinatorics
• Algorithmic problems, especially travelling salesman problem, graph partitioning, 

integer programming, graph labelling, Mastermind
• Sensitivity analysis

MATHEMATICAL STATISTICS

Research in mathematical statistics aims at developing methods for analyzing data 
and is applicable in a wide range of areas in science, industry and society. The 
overall aim is to develop tools that allow us to extract information from data. At our 
department we have research groups in Mathematical Statistics developing theory, 
stochastic models and statistical methods for analysis of complex and large data, 
which include spatiotemporal data, functional data, and high-dimensional data.

The main research topics include:
• Approximation and numerical methods for random processes
• Average case analysis for random databases
• Biostatistics and Bioinformatics
• Compressive sensing
• Functional data analysis
• Medical imaging
• Point processes
• Spatial statistics
• Spatio-temporal modelling

MAIN RESEARCH TOPICS

COMPUTATIONAL MATHEMATICS

The objective of the research group in Computational mathematics at Umeå Univer-
sity is to conduct research on novel computational methods for the solutions of par-
tial and stochastic differential equations. Furthermore, our research group promotes 
these novel computational methods in application arising in education, science 
and engineering. Our research is cross-disciplinary and located in the intersection 
between mathematics, computer science, physics and applications.

The main research topics are:
• adaptive finite element methods 
• multiscale and multiphysics problems
• model-reduction techniques for large-scale problems
• geometric numerical integration of (partial) differential equations
• numerical analysis of stochastic (partial) differential equations
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INTERDISCIPLINARY 
RESEARCH LABS

UMIT Research Lab is an environment for fundamental research in computational 
science and engineering. Innovative software tools for real time simulation and high-
performance computing are developed and tested in collaboration with industry 
partners. Address: http://www.org.umu.se/umit/english/

UMEÅ UNIVERSITY
UMIT RESEARCH LAB

IceLab (Integrated Science Lab) is a hub for research and education building theories 
and methods to understand living systems with scientific tools. It employs approxi-
mately 20 scientists, from fields as diverse as mathematics, physics, ecology, biology 
and computer science. Address: http://icelab.se

Computational Life science Cluster (CLiC) is the bioin-
formatics Core Facility. It uses advanced computer based 
and statistical modelling tools and strategies to understand 
complex biological systems. It focuses on bioinformatics 
research within the fields of genomics, proteomics and 
metabolomics. Address: https://www.umu.se/en/research/
infrastructure/clic/

External cooperation
Our department has an extensive cooperation with non-academic partners,  
including, city councils, regional governments, state organizations as well as 
private industry sector. Some of the well know companies include Scania, 
SKF, Volvo Cars, AB Volvo and Komatsu.
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GRADUATE DEGREE PROGRAMS

2 years Master’s Programme in Computational Sciences and Engineering  
(English language programme)

• The programme combines several different disciplines including computing  
science, numerical analysis, applied mathematics, physics, biology and economy. 

• Students learn to deal with complex systems and large data sets. 
• The Master’s programme begins with four compulsory courses in for example 

modelling, simulation and numeric methods. 
• During the second and third terms students choose between several eligible 

courses. 
• They can for example choose to specialise in parallel programming, financial 

mathematics and advanced computer graphics. 
• The programme closes with a diploma work that gives opportunities both 

to make use of the attained knowledge and to learn the more specific tricks 
of the trade for a certain application. 

• Possible Master’s degrees: Mathematics, Mathematical Statistics 
and Computational Science and Engineering.

5 years Integrated Master’s Programme in Industrial Engineering  
and Management (English language on advanced courses)

• Unique programme focusing on the combination of technical knowledge  
from fields of mathematics and computing science together with economy  
and leadership. 

• Direction of the programme is focused on mathematical modelling. 
• Compulsory courses in calculus, linear algebra, differential equations,  

optimisation, probability theory, statistics and programming. In parallel  
students obtain the obligatory training in economy and management. 

• Three specialisations: Risk management, Optimisation and logistics  
and Industrial statistics. 

• The great majority of final projects are made in cooperation with industry 
• About half of students spend part of their studies abroad.

“ Many of our courses are given by  
active researchers and are connected 
both to industrial applications and  
to the frontiers of research.”
Åke Brännström, Head of Department
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RECURRING COURSES 
OFFERED IN ENGLISH

(*)  indicates that the course is given every second year.

Mathematics (Bachelor’s level)

• Real Analysis (7.5 ECTS*)
• Complex Analysis (7.5 ECTS*)
• Introduction to Graph Theory (7.5 ECTS*)
• Algebraic Structures (7.5 ECTS*)
• Continuous Optimization(7.5 ECTS)

Mathematics (Advanced level)

• Transform Methods (7.5 ECTS)
• Stochastic Differential Equations (7.5 ECTS)
• The Finite Element Method (7.5 ECTS)
• Financial Mathematics (7.5 ECTS)
• Monte Carlo Methods for Financial Applications (7.5 ECTS)
• Enterprise Risk Management (15 ECTS)
• Integration Theory (7.5 ECTS*)
• Discrete Modelling (7.5 ECTS)
• Integer Programming (7.5 ECTS)
• Graph Theory (7.5 ECTS*)

Mathematical Statistics (Advanced level)

• Design of Experiments and Advanced Statistical Modelling (15ECTS)
• Big Data and High-dimensional Data Analysis (7.5 ECTS)
• Computer Intensive Statistical Methods (7.5 ECTS)
• Multivariate Data Analysis (7.5 ECTS)
• Probability Theory 2 (7.5 ECTS)
• Inference Theory 2 (7.5 ECTS*)
• Statistics in Genetics (7.5 ECTS)
• Stochastic Processes (7.5 ECTS*)
• Time Series Analysis and Spatial Statistics (7.5 ECTS)
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POTENTIAL COURSE PACKAGES 
FOR EXCHANGE STUDENTS 

AT MASTER LEVEL

At Umeå University it is customary that students read one or maximum two courses 
in parallel. Most of the courses are therefore stretching over half a term. Below we 
present possible course combinations for spring and autumn terms which focus on 
three possible student interests. 

MATHEMATICS

Complex  
Analysis

Integer  
Programming

Number  
Theory

Numerical  
Methods for PDE

Functional  
Analysis

Finite Element 
Methods

Probability  
Theory 2

Stochastic Differen-
tial Equations

MATHEMATICAL STATISTICS

Time Series  
Analysis and  

Spatial Statistics
Design of  

Experiments 
and Advanced  

Statistical  
Modelling

Probability  
Theory 2

Inference  
Theory

Statistics  
in Genetics

Multivariate Data 
Analysis

Big Data and  
High-dimensional 

Data Analysis

FINANCIAL MATHEMATICS

Time Series  
Analysis and  

Spatial Statistics

Financial  
Mathematics

Enterprise Risk 
Management

Introduction  
to Database  
Management

Monte Carlo-meth-
ods for Financial 

Applications

Continuous  
Optimization

Stochastic Differen-
tial Equations

SPRING TERM AUTUMN TERM
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CONTACT DETAILS

Department of Mathematics and Mathematical Statistics 
Umeå University

Address: MIT-building, 3rd floor, 901 87 Umeå, Sweden
Phone (University Switchboard): +46 (0) 90 786 50 00

Fax: +46 (0) 90 13 36 07

www: www.umu.se/math

Head of Department:
Åke Brännström 

(ake.brannstrom@umu.se)

Head of Undergraduate Studies:
Peter Anton 

(peter.anton@umu.se)

International Contact Person: 
Konrad Abramowicz 

(konrad.abramowicz@umu.se)


