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1Highlights and Vision

The Centre for Interdisciplinary Mathematics (CIM) facilitates joint
research between the mathematical sciences and other disciplines within
Uppsala University. The words ’facilitate’ and ’joint’ are highlighted
because they lie at the core of our approach. We facilitate research in
the sense that we allocate funding to research projects, educate graduate
students, organise seminars and perform consultancy work. The research
is joint in the sense that all our projects involve direct interactions
between researchers from different departments. As such, CIM is an
umbrella organisation with the common purpose of promoting the proper
application of mathematical methods in academic research.

CIM has grown steadily since 2008. It was initiated after KoF 2007
with funding for first two (summer 2008) and then three (summer 2010)
postdoc positions. These postdocs have published around 20 papers
between them, including articles in high impact journals such as PNAS,
Nature Communications and PLoS Computational Biology. Most of
these articles were jointly authored between mathematicians and other
academics. In 2010 CIM initiated the Complex Systems (CoSy) working
lunch seminar, which has hosted speakers from almost every department
in TekNat. Attendance has been high (usually 25–30 participants) and
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CHAPTER 1. HIGHLIGHTS AND VISION

the composition of the audience varies widely. CIM has organised
one workshop per year since 2008: on climate change, mathematical
biology, complex systems, and this coming year on ’uncertainty
quantification’. The mathematical and computational consultancy (mc2)
provides a service for researchers from throughout Uppsala University
and elsewhere with advice on modelling and numerical techniques. In
2011 we completed 22 cases of consultation.

During 2011 and early 2012 the Centre for Interdisciplinary Mathemat-
ics took the first steps to establishing a graduate school. After two open
and highly competitive rounds of application, we hired eight full-time
PhD students. These students are spread across the faculty: three in
mathematics; two in scientific computing; two in the department of cell
and molecular biology; and one in astronomy and space physics. In each
case these students have additional supervisors in other departments
or organisations, including evolutionary biology, sociology, material
physics, geophysics and mathematical statistics. We have set up a
packet of joint courses for these students, with a requirement that they
take at least 30 hp of advanced mathematics and modelling courses.
Students meet and interact at the CoSy lunch and through working in the
consultancy.

Our vision is that by 2015, CIM will be a full scale graduate school. At
steady state CIM will consist of 15 graduate students (3 admissions per
year) and 2 postdocs (1 per year). The umbrella structure of seminars,
consultancy and courses that we have already set up will accommodate
this graduate school. In the two rounds of application for the graduate
school so far, we received proposals from supervisors for 30 unique
interdisciplinary projects (from over 150 applicants). There is a demand
throughout the faculty for graduate students who can combine expertise
in a particular area with general skills in mathematical modelling. These
students will be placed throughout TekNat, always with supervisors in
both a mathematical science and in an application area, and be provided
with a physiccal workplace within mathematics where interactions can
take place.

�� ��iv CIM 2011/12



Why do we need an umbrella organisation for facilitating interdisci-
plinary mathematics research? The answer is simple. When properly
applied, mathematics transcends disciplinary boundaries. Time and
again, the same models find new applications in different areas. For
example, population genetics, molecular dynamics, quantum chemistry
and stock markets are all examples of systems modelled by stochastic
processes, an area of expertise both in the mathematics and the scientific
computing departments. If we are to avoid rediscovering the mathemati-
cal wheel over and over again we need to educate graduate students in
common methods, as well as providing seminars and consultancy where
we can understand each others approach. Such an interaction benefits
not only mathematics but Uppsala University as a whole.

The KoF report 2011 found that ”CIM is a novel vehicle to carry
out multidisciplinary research” and were ”very happy to see that the
university has taken here a successful, decisive action” in setting up
CIM. They went on to note that given the budget ”a lot of cooperation
has been created and the format seems to give on one hand continuity
and security and on the other hand an almost informal focal point and
platform for easy and successful interdisciplinary research.” The KoF
report also expressed confidence in the current leadership in terms of
interaction between departments, ambition and enthusiasm. The report
was hopeful that by increasing funding to allow for a regular intake of
PhD students, that ”a new type of researcher will be formed which will
be very important for a modern and technology oriented society”. For
those of us involved in CIM the KoF report was a powerful validation of
our approach to facilitating joint research and a good sign that our plans
for the future of CIM can be fulfilled.
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2The CIM graduate school

During 2011 and early 2012 the Centre for Interdisciplinary Mathe-
matics took the first steps to establishing a graduate school. The two
key principles behind the graduate school are that (1) the research
projects should cross disciplinary boundaries and (2) the graduate stu-
dents should study advanced courses in mathematics and modeling. No
restrictions were made on the departments at which PhD students can
be placed, provided these two principles are fulfilled. CIM provides
funding for four years of full time research.

The recruitment process was as follows. First potential supervisors were
asked to suggest projects and these were put on the CIM webpage.
These research projects should ideally have two supervisors, one in a
mathematical area and one in another research area. The PhD positions
were then announced openly on the University webpage with a link
to the project webpage (in March 2011 and November 2011). The
students were asked to contact a supervisor for a project in advance
of an application. The students could also suggest their own projects,
approaching potential supervisors themselves. This process allowed a
dialogue between students and supervisors leading to an application,
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CHAPTER 2. THE CIM GRADUATE SCHOOL

with supervisors picking one or two good candidates to encourage
to apply. In the November 2011 round of application there were 33
separate interdisciplinary projects and 70 applicants.

This pre-project stage meant a time investment by potential supervisors.
These supervisors have expressed that this was hard work but they also
felt that it made the project better. Its worth noting this work does
not always bear fruit directly, i.e. only about 15% of projects were
funded. This is a necessary side effect of having highly competitive
positions, and from the perspective of development of interdisciplinary
mathematics we think it is positive. Unsuccessful applications often lead
to increased contact between potential co-supervisors, and increasing
probability of success at the next round.

The ranking criteria for selection for interview were:

1. The grades and CV of the candidate.

2. The interdisciplinary nature of the project and the involvement of
a mathematical/non-mathematical supervisors.

3. Whether the candidate could successfully complete 30hp PhD
level mathematics/numerical analysis courses offered by CIM.

This ranking was made individually by all board members and then
collated by David Sumpter, Kersti Hermansson and Elisabeth Larsson
who decided which candidates to invite to interview. The interviews
were made by members of the CIM board, with most members taking
part in at least one of the interview occasions. Here the focus was on
the project and whether the candidate showed potential to carry it out.
The decision on who to recruit was made by an equal weight ranking
by all attending board members, plus the centers director. Those board
members who had a potential candidate did not participate in the ranking
of that candidate.

After two open and highly competitive rounds of application, we hired
eight full-time PhD students. These students are spread across the
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faculty: three in mathematics; two in scientific computing; two in the
department of cell and molecular biology; and one in astronomy and
space physics. In each case these students have additional supervisors
in other departments or organisations, including evolutionary biology,
sociology, material physics, geophysics and mathematical statistics.

We have set up a packet of joint courses for these students, with a
requirement that they take at least 30hp of advanced mathematical and
modelling courses. So far we have had courses in Stochastic Process
with Applications (Autumn 2011) and Bayesian Methods (Spring 2012).
Autumn 2012 we will run a course in Partial Differential Equations.
Students meet and interact at the CoSy lunch and through working in the
consultancy.
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CHAPTER 2. THE CIM GRADUATE SCHOOL

Graduate students 2011

Arianna Bottinelli, Dept. of Mathematics, Modelling
collective animal behaviour and decision making. Advi-
sors: David Sumpter, Dept. of Mathematics, and Peter
Eklöv and Richard Svanbäck, Department of Limnology.

Marta Leniec, Dept. of Mathematics, Option pricing
and risk control. Main advisor: Erik Ekström, Dept.
of Mathematics. Partner from the financial side: Carl
Lindberg, Andra AP-fonden.

Anel Mahmutovic, Dept. of Cell and Molecular Biology,
Modeling and Simulation of reaction diffusion processes.
Main advisor: Johan Elf, Dept. of Cell and Molecular
Biology. Partner from scientific computing: Per Lötstedt,
Dept of Information Technology.

Shyam Ranganathan, Dept. of Mathematics, Devel-
opment space. Advisors: David Sumpter, Dept. of
Mathematics and Peter Hedström, Institute for Futures
Studies, Stockholm.
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Graduate students 2012

Martin Almquist, Dept. of Information Technology,
Relativistic Quantum Mechanics in Materials Science –
Towards Stable solutions of the Dirac Equation. Advi-
sors: Ken Mattsson, Scientific Computing, Dept. of
Information Technology, and Tomas Edvinsson, Materials
Chemistry, Dept. of Chemistry.

Zahedeh Bashardanesh, Dept. of Cell and Molecu-
lar Biology, Spatial and temporal information processing
in biochemical networks. Main advisor: Sorin Tanase
Nicola, Dept. of Cell and Molecular Biology. Part-
ner from Scientific Computing: Per Lötstedt, Dept. of
Information Technology.

Fredrik Hellman, Dept. of Information Technology,
Sequestration of Carbon Dioxide: Computer Simulation
and Uncertainty Quantification. Main advisor: Axel
Målquist. Partners from Earth Sciences: Fritiof Fagerlund
och Auli Niemi, Dept of Earth Sciences.

Beatriz Villaroel, Dept. of Physics and Astronomy, The
Formation of Active Galaxies as Inferred from Advanced
Statistical Methods. Advisors: Andreas Korn, Dept. of
Physics and Astronomy and Silvelyn Zwanzig, Mathe-
matical Statistics, Dept. of Mathematics.

Radoslav Kozma1, Dept. of Population Biology and
Conservation Biology, Environmental effects on pheno-
typic variation in the willow grouse. Advisors : Jacob
Höglund, Dept. of Population Biology and Conserva-
tion Biology and Franjo Weissing, Theoretical biology,
University of Gronigen.

1The PhD position is not fully financed by CIM, but CIM provides some project
funds and Radoslav will take applied math courses, first to reach an advanced under-
graduate level, and then to participate in courses organized by the graduate school.
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3The CIM postdoc program

Following KoF 2007, CIM finances 2 or 3 concurrent postdoc positions.
The positions are openly announced and are evaluated by the strength of
the candidate and the interdisciplinarity of the project. The procedure is
identical to that for PhD students (detailed above), but greater emphasis
is put on independence and the potential research impact of the project.
The following Postdocs have been recruited in earlier years. Two
new Postdocs, Anna Olyenik (Integro-Differential Equation models of
neuron dynamics) and Markus Kowalewski (Computational methods for
Quantum Chemistry Simulations) start in May 2012.

Andreas Grönlund

Andreas Grönlund got his PhD in Theoretical
Physics from Umeå University in 2006. After
working as a research engineer in the area of bioin-
formatics and systems biology for a couple years,
Andreas joined CIM as a postdoc in 2008. In his
research project, he collaborates with Per Lötstedt,
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CHAPTER 3. THE CIM POSTDOC PROGRAM

Scientific Computing, Dept. of Information Tech-
nology and Johan Elf, Systems Biology, Dept. of Cell and Molecular
Biology.

Computational and analytical models of intracellular
regulation (2008-2011)

The aim of the project is to develop models of intracellular regulation
to obtain a quantitative picture of how cells control molecule copy
numbers. More specifically, the cells need to keep the molecule
number at a desired level in the presence of perturbations like chemical
(intrinsic) noise, gene replication, cell growth and cell division. To a
large extent such perturbations are ignored when modelling intracellular
regulation and frequently the calculations are performed in the limit of
a large number of molecules. However the most common regulatory
feedback loop, and the simplest one, is the auto-repressor, which is
found to be present in more than half of all the transcription factors
in E. coli. Still little is known of the constraints and limitations of
such feedback and at what time scales it needs to operate on to be
efficient. To improve the knowledge of such regulation, stochastic
models of intracellular regulation that incorporates at least the most
basic perturbations need to be analyzed in depth.

Progress. We have carried out calculations, starting from the chemical
master equation, to analyse how homeostatic control cope with delays
in the feedback. Feedback delays typically arise as a consequence of
having a number of synthesis steps for making the feedback molecule.
We have performed calculations on the efficiency of such delayed
feedback by two methods, the first one from an interpolation scheme,
where the noise properties directly can be calculated from a matrix
equation that describes the fluctuation dissipation properties of the
system. In the study we could quantify the need for accompanying
transcriptional repression with direct enzymatic inhibition and the
efficiency of product formation in the presence of feedback delays.
In a second study, we calculated the efficiency of such feedback by
modelling each molecular reaction step leading to the feedback delay.
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In the study we re-discovered the interpolation scheme and in addition
could demonstrate an increase of fluctuations from delay-induced bursts
in synthesis of new molecules.

Publications (*co-authored interdisciplinary work)

* A. GRÖNLUND, P. LÖTSTEDT, AND J. ELF, Delay-induced anomalous
fluctuations in intracellular regulation, Nature Communications 2 419
(2011).

* A. GRÖNLUND, P. LÖTSTEDT, AND J. ELF, Costs and constraints from
time-delayed feedback in small gene regulatory motifs, PNAS 2010 107
(18) 8171-8176.

A. GRÖNLUND, B. ELIASSON AND M. MARKLUND, Evolution of rogue
waves in interacting wave systems, Europhysics Letters 86, (2009) 24001

Planned research. We are currently investigating the implications of
replication, cell growth and cell division for the homeostatic properties
of the cell. There is some work in this direction, eg. by Otto Berg, but
little is known of how accurate feedback control may take care of these
perturbations. We are currently performing mathematical modelling,
computer simulations in conjunction with experimental data to quantify
the constraints and benefits of such feedback control when considering
the different aspects of the cell cycle.

Peter Gennemark

Peter Gennemark got his PhD in Computing Science
with specialization in Bioinformatics from Chalmers
Technical University, Gothenburg, in 2005. He
joined CIM as a postdoc in 2008 to work in
an interdisciplinary research project with Warwick
Tucker, Dynamical Systems, Dept. of Mathematics,
and Andrew Hooker, Pharmacometrics, Dept. of
Pharmaceutical Biosciences.
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CHAPTER 3. THE CIM POSTDOC PROGRAM

Optimal Design in Population Kinetic Experiments by
Set-Valued Methods (2008-2010, 50%)

The aim of the project was to develop set-valued methods for experimen-
tal design, with special emphasis on pharmacometrics.

Progress. We have developed a new method for optimal experimen-
tal design of population pharmacometric experiments based on global
search methods using interval analysis; all variables and parameters are
represented as intervals rather than real numbers. The evaluation of a
specific design is based on multiple simulations and parameter estima-
tions. The method requires no prior point estimates for the parameters,
since the parameters can incorporate any level of uncertainty. In this re-
spect, it is similar to robust optimal design. Representing sampling times
and covariates like doses by intervals gives a direct way of optimizing
with rigorous sampling and dose intervals that can be useful in clinical
practice. Furthermore, the method works on underdetermined problems
for which traditional methods typically fail.

Publications (*co-authored interdisciplinary work)

* P. GENNEMARK, A. DANIS, J. NYBERG, A. C. HOOKER AND W.
TUCKER, (2011) Optimal Design in Population Kinetic Experiments by
Set-Valued Methods, The AAPS Journal, http://dx.doi.org/10.1208/s12248-
011-9291-8

G. D. KATTAS, P. GENNEMARK, AND D. WEDELIN, Structural identi-
fication of GMA models: algorithm and model comparison. Accepted pa-
per for Computational methods in systems biology, Trento, Italy. (2010)

C. KÜHN, K. V. S. PRASAD, E. KLIPP, P. GENNEMARK, 2010. For-
mal representation of the High Osmolarity Glycerol pathway. Genome
informatics 22:69-83

P. GENNEMARK AND D. WEDELIN, 2009. Improved Parameter Esti-
mation for Completely Observed Ordinary Differential Equations with
Application to Biological Systems. In Computational methods in systems
biology, LNCS 5688, 205-217. ISBN 978-3-642-03844-0.
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P. GENNEMARK AND D. WEDELIN 2009. Benchmarks for identification
of ordinary differential equations from time series data. Bioinformatics
25(6):780-6.

Planned future research. Gennemark now works for Astra Zeneca, and
continued collaboration between BMC (Hooker), and Maths (Tucker) on
experimental design is planned.

Richard Mann

Richard Mann got his PhD in Engineering and Zool-
ogy from Oxford University in 2010. He joined CIM
as a postdoc the same year to collaborate with the
Collective Behaviour group led by David Sumpter,
Mathematical Biology, Dept. of Mathematics.

Inferring the rules of motion in animal
groups (2010-)

The aim of the project is to identify the behavioural rules, particularly
those relating to motion, that individual animals follow within groups,
and which lead to emergent properties of collective motion, such as
schooling and flocking. To do this we primarily use data in the form
of the recorded motions of individuals within groups to learn how they
react to the movements and behaviour of the other animals around them.
We deploy methods from machine-learning and Bayesian inference to
effectively identify the rules from data, comparing a variety of possible
models for the observed movements and selecting which measurable
aspects of the environment, including physical, social and internal cues,
are responsible for determining future behaviour.

Progress. I began by developing and studying a framework for
performing parameter estimation and model selection in the context
of self-propelled particle models of collective motion and recorded
movement data (Mann, 2011). These techniques were then applied to
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CHAPTER 3. THE CIM POSTDOC PROGRAM

match the data on the movement of prawns in an annular ring. Basic
models prove insufficient to capture both the fine-scale and large-scale
behaviour of the individual prawns and the group simultaneously. As
a result we have developed an extension to these models, incorporating
previously unexplored ’memory effects’ that allow the prawns to
integrate their experiences over time (Mann et al., submitted). In
a separate project on fish, I used a function-fitting based on neural-
networks that allowed the movements of the fish to be decomposed into
constituent responses to different physical and social cues (Herbert-Read
et al., accepted). Aside from the main CIM project I have carried
out and am continuing work on models of economic development,
optimal information search strategies in networks and graphs, and sexual
ornamentation.

Publications (*co-authored interdisciplinary work)

R. P. MANN, Bayesian inference for identifying behavioural rules in
moving animal groups, PLoS ONE (2011)

* J. E. HERBERT-READ, A. PERNA, R. P. MANN, T. SCHAERF, D. J.
T. SUMPTER, AND A. J. W. WARD, Inferring the rules of interaction of
shoaling fish, PNAS (in press)

* R. P. MANN, A. PERNA, D. STRÖMBOM, R. GARNETT, J. E. HERBERT-
READ, D. J. T. SUMPTER, AND A. J. W. WARD, Multi-scale inference
of interaction rules in animal groups using Bayesian model selection,
PLoS Computational Biology (under revision).

* N. KOLM, M. AMCOFF, R. P. MANN, AND G. ARNQVIST, Fishing for
females: diversification of a food-mimicking male ornament via sensory
drive

R. FREEMAN, R. MANN, T. GUILFORD, AND D. BIRO, Group deci-
sions and individual differences: route fidelity predicts flight leadership
in homing pigeons (Columba livia), Biol. Lett. (online 2010, print 2011)

S. REECE, R. MANN, I. REZEK, AND S. J. ROBERTS, Gaussian pro-
cess segmentation of co-moving animals, Proc. Workshop on Bayesian
Inference and Maximum Entropy Methods in Science and Engineering
(2010)
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R. GARNETT, Y. KRISHNAMURTHY, D. WANG, J. SCHNEIDER, AND

R. P. MANN, Bayesian Optimal Active Search on Graphs, Proc. Work-
shop on Mining and Learning with Graphs (2011)

R. P. MANN, Waypoint Detection, To appear in Encyclopedia of Nan-
otechnology (Springer) (due 2012)

Jonas Thies

Numerical methods for fluid dynamics with climate ap-
plications (2011-)

Aims. My main line of research is to develop robust numerical
linear algebra for fluid dynamical problems, and to develop software
and custom algorithms for climate applications on parallel computers.
On the numerical aspects, I collaborate with Per Lötstedt and Maya
Neytcheva (TDB, UU), and with Fred Wubs (Groningen). For
the climate applications I work together with Henk Dijkstra (Utrecht,
oceanography) and Nina Kirchner (SU, glaciology).

Publications

J. THIES AND F.W. WUBS, Design of a parallel hybrid direct/iterative
solver for CFD problems, conference contribution, 8 pages, accepted
for presentation at the ”7th IEEE International e-Science Conference”,
Stockholm, Dec 2011.

F. W. WUBS AND J. THIES, A robust two-level incomplete factorization
for (Navier-)Stokes saddle point matrices, 32 pages, accepted for publi-
cation in SIAM J. Matrix Anal. and Appl., Sept. 2011.

CIM 2011/12
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CHAPTER 3. THE CIM POSTDOC PROGRAM

Hanna Härdin

Warwick Tucker. It is co-supervised by Jesper
Tegnér at the Unit of Computational Medicine, the
Karolinska Institute, Stockholm.

Development of computational methods
for analyzing slow dynamics in biochem-
ical systems with focus on understand-
ing the molecular interactions underly-
ing atherosclerosis (2010-)

Aims. Biochemical systems typically exhibit a wide range of timescales
and hence it is of interest to study theirdynamics on the slow
timescale—in which they reside most of their time—to improve the
understanding of their dynamics. The aim of this project is to develop
computational methods for this. The biochemical models that we con-
sider consist of ordinary differential equations and we analyze their slow
dynamics by studying invariant manifolds in the state space on which the
dynamics is slow. The models we study describe a variety of different
biochemical processes in living cells such as metabolic and signaling
systems. In particular, we focus the analysis on the system of molecular
interactions involved in the development of atherosclerosis in order to
achieve a better understanding of this disease.

Progress. We have implemented an algorithm, in C++, for computing
approximations of slow invariant manifolds. In order to get an accurate
estimate of the manifold, it is advantageous to be able to compute
as high order derivatives as possible. In our algorithm we make use
of automatic differentiation to enable this. The algorithm has been
tested on a variety of biochemical models and for these it can compute
slow invariant manifolds of arbitrary accuracy. The algorithm is now
applied to a model of atherosclerosis that is developed by coworkers
at the Karolinska Institutet. In particular, we investigate whether the
slow dynamics differs for different values of the model parameters and
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we seek to relate this with pathological versus healthy dynamics of
the system.

As a side project has been initiated with Allan Willms, University
of Guelph, Canada we are looking at a reduction method based on
observations about a type of simple behavior on the slow invariant
manifolds of certain biochemical system.

Publications

HÄRDIN HM, ZAGARIS A, AND WESTERHOFF HV, Relaxation behav-
ior in reactive protein networks as instantiated in the phosphotransferase
system. submitted.

HM HÄRDIN AND W TUCKER, An algorithm for computing slow mani-
folds. In prep.

HM HÄRDIN AND A WILLMS, Linearly-consistent slow manifolds. In
prep.

HM HÄRDIN J TEGNER AND D GOMEZ-CABRERO, In prep.
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4Organization

Strategic decisions are made by the board consisting of representatives
from the mathematical sciences and their application areas within the
Faculty of Science and Technology. The board met five times in the last
year, twice for board meetings and three further times in connection with
recruitments. A list of board members is given below.

The director of CIM is Elisabeth Larsson, who is employed 20% in
this position. Primary responsibilities include handling recruitment of
graduate students and postdocs, co-ordinating the mc2 consultancy and
organizing seminars and workshops. David Sumpter is the chairman
of the CIM board, but is involved also in the day to day running of
the centre, sharing many of the administrative tasks listed above with
Elisabeth. In total, David works about 20% of his time with the centre,
but his salary is not paid from the CIM budget.

While this arrangement has worked in practice so far, it does not follow
the proper formal structure of an entity like CIM. In particular, it means
that David is working both as co-director and chairman. It is therefore
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CHAPTER 4. ORGANIZATION

planned that from summer 2012 another member of the board take over
as chairman. David and Elisabeth will work as co-directors of the centre.
With two directors both working 20%, we will be able to maintain the
structure of CIM built up over the last years, but have additional time to
apply for external funding and develop further contacts with industry, the
social sector and business.

The current chairs and members of the board are:

j David Sumpter (chair), Professor, Uppsala University, Department
of Mathematics

j Kersti Hermansson (vice chair), Professor, Uppsala University,
Department of Materials Chemistry

j Bengt Gustafsson, Professor, Uppsala University, Department of
Physics and Astronomy

j Gunilla Kreiss, Professor, Uppsala University, Department of
Information Technology

j Warwick Tucker, Professor, Uppsala University, Department of
Mathematics

j Mats Björklund, Professor, Uppsala University, Department of
Ecology and Evolution

j Johan Elf, Associate Professor, Uppsala University, Department of
Cell and Molecular Biology

j Ulf Lindström, Professor, Uppsala University, Department of
Physics and Astronomy

j Hans Ellegren, Professor, Uppsala unviersity, Department of
Ecology and Genetics; Evolutionary Biology

j Kristiaan Pelckmans, Uppsala unviersity, Department of Informa-
tion Technology, Division of Systems and Control
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5Seminars and activities

CIM has two regular activities on Tuesdays, the Complex Systems
(CoSy) working lunch and Interdisciplinary coffee.

The CoSy lunch invites international guests to give a seminar and
usually to stay for a longer period (from one week up to two months)
to interact with researchers in the faculty. This seminar series is
geared towards dynamical systems, mathematical modelling, and in-
terdisciplinary research. The intended audience comes both from the
mathematical sciences and their application fields. Many different areas
of research are represented, from biochemistry, to ecology, to animal be-
havior, geophysics and chemistry. We have attracted high quality speak-
ers to give seminars that are understandable to researchers with different
backgrounds. As a result, participation has been good, with between
25-30 attendees each week. A full list of speakers, current and previous
can be found at, http://www.math.uu.se/CIM/Seminars+and+events/.

The Interdisciplinary coffee each Tuesday is an informal chance for PhD
students, Postdocs and those involved in the centre to meet and interact.
We often organize a short seminar where these researchers can present

CIM 2011/12
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CHAPTER 5. SEMINARS AND ACTIVITIES

their current research.

CIM has organized at least one workshop or conference per year in
Uppsala since 2008. These include workshops on modeling complex
biological systems (2008), the first swedish mathematical biology
conference (2009), and most recently a workshop in challenges in
climate modelling (2011). This climate workshop provided a forum for
applied mathematicians and scientists to meet and discuss the challenges
in climate modeling. We had nine international speakers, many of whom
are working at the cutting edge of developing accurate climate-change
models and others who are making valuable contributions to numerical
methods for solving these models.

The theme for the 2012 workshop is Uncertainty Quantification. This
is currently a hot area of interdisciplinary research powered by the
increasing availability of supercomputing resources. With the added
“superflous” computational power, novel model validation and error
estimation techniques can be incorporated into computational methods.
CIM has initiated a group activity within this fields with participants
from scientific computing, astrophysics, statistics, and systems and
control. Organizing this workshop is a part of building and strengthening
knowledge and collaborations in this field.
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6Mathematical and computational
consulting mc2

The mathematical and computational consulting (mc2) service offered
by CIM is freely available to researchers at Uppsala University and
SLU, and to local companies. The consultants are a team of graduate
students with members from CIM, the Department of Mathematics,
and the Department of Information Technology. The consultancy is
coordinated by Elisabeth Larsson and the consulting team is aided by
faculty members affiliated with CIM. The participation of the graduate
students is counted towards course credits in the graduate student course
“Mathematical and Computational Consulting”.

The aim is to help with all parts of the process of mathematical mod-
elling, from formulating a mathematical problem and model building
to trouble-shooting and analysis of methods and models already in
use. The mc2 areas of expertise are mathematics, statistics, scientific
computing, and related subjects.

The consultancy is one of the ways CIM reaches out to form new
connections. For small problems, we help with the solution, establish
a relation and learn something about the (research) issues. For larger

CIM 2011/12
�� ��xxvii



CHAPTER 6. MATHEMATICAL AND COMPUTATIONAL CONSULTING MC2

problems, we offer advice and support, and if appropriate find a
collaborator/collaborators. The next step can then be to formulate
a joint MSc thesis project or to write an interdisciplinary research
proposal.

Consultancy cases 2011

Due to the high demand for assistance with statistical issues, the list of
cases is divided into statistics and other areas. The names of the people
who consulted us are not given due to confidentiality issues.

Cases in mathematical statistics:

j Scaling of lognormal distributions and preparing measurements
as inputs to software for risk calculations. MSc thesis project at
Norrvatten.

j Accident reporting. MSc thesis project at Forsmark.

j Mathematical and statistical models for swords. Sword data
collection at Museum Gustavianum.

j Discussions about the R software in relation to X-ray diffraction
measurements. Materials Chemistry.

j Discussions about statistical methods in relation to curve fitting.
Solid state physics.

j Discussions about survival functions and multiple t-tests. Infec-
tious diseases.

j Nitrogen concentrations at sewage treatment plants. Earth
Sciences.

j Nitrogen dioxide levels at Kungsgatan and the effect of bus traffic.
The air quality group, W3.

j Statistical models such as GAM applied to ecology models.
Animal ecology.
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j Discussion about statistical modelling in field experiments. MSc
thesis project, W.

j Choice of distributions for tidal flows. Electricity, Ångström.

Cases in other areas:

j The importance of environmental factors and spatial factors for
bacterial community composition. Limnology.

j Numerical solution of ODEs. Student project Rosendalsgym-
nasiet.

j Overhead power line sag due to weather parameters and line
current. MSc thesis project at Vattenfall.

j Confidence intervals in non-linear regression analysis. Private
business.

j Validation of a software for reading and evaluating ELISA-plates.
Biotech company.

j Applying Kalman filters to GPS track data. The Geological
Survey of Sweden.

j Technical questions about MATLAB on MAC. BSc student
project, W.

j Numerical cancellation. MSc thesis project, W.

j Writing MATLAB code for automatic processing of fluorescence
data. Limnology.

j Evaluation and analysis of an inequality in economics. Dept. of
Statistics.

j Mathematical modelling and numerical simulation of a raft to go
down the Fyris River. Student project at Celsiusskolan.
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7CIM in KoF11

In the report Quality and Renewal 2011 (KoF11), pp. 267–268, CIM
was evaluated favourably. The following text about CIM is from
the panel on mathematics, scientific computing, and image analysis
(Panel 12).

General assessment of the unit

CIM is a novel vehicle to carry out multidisciplinary research, both
with other sciences and industry. An organisation of this kind was
recommended by KoF07, though under a different name, and the panel
was very happy to see that the university has taken here a successful,
decisive action.

CIM is formally part of the Department of Mathematics but is in
practice a joint effort with the Department of Information Technology, in
particular with the Division of Scientific Computing.

Although the budget is only about SEK 4 million annually, a lot of
cooperation has been created and the format seems to give on one
hand continuity and security for the people (as them being employed by

CIM 2011/12
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departments) and on the other hand an almost informal focal point and
platform for easy and successful interdisciplinary research.

It is too early to do a comprehensive evaluation at this point. However,
to make a fair assessment one needs to first increase the funding to
a level that achieves a steady state where each year a group of new
PhDs can be hired. The panel has already positively noted that with
the present leadership, interaction with CS and Uppsala University in
general is growing, and with the start of the graduate school, a new type
of researcher will be formed which will be very important for a modern
and technology oriented society.

The quality of the research and ambition and enthusiasms of the people
as- sociated with the Centre are high and this type of approach not only
removes barriers between mathematics and other sciences on problems
where it is al- ready well known that mathematical modelling and
scientific computing is a necessity, but it also activates mathematicians
to observe the intellectual challenges in new application areas.

Other issues

A graduate school has been initiated. The panel considered it important
that the students which have their regular working places at their
primary institu- tions, would have a “physical home place” to share
experiences with each other. There is a great and long lasting added
value in networking the PhD students from different fields together.
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