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Welcome

Welcome to the 5th CICADA newsletter. The CICADA Director,
Dave Broomhead, is currently on sick-leave so Professor Paul
Glendinning with support from Dr John Brooke are leading on
CICADA until Dave’s return. We wish him a speedy recovery.

Since our last Newsletter in December 2010, researchers at
CICADA have attended several major conferences, organised
workshops and have continued to look for opportunities to carry
out interdisciplinary research. Further information can be found
at: http://www.cicada.manchester.ac.uk

Manchester Dependability Week

Between 23-28 May 2011 CICADA organized an event
series called Manchester Dependability Week (MaDe).

The event series offered an opportunity to explore cross
disciplinary themes in engineering dependable systems.
Contributions came from mathematics, computer
science, control, aerospace, and other engineering
disciplines.

The Manchester Dependability Week comprised of:

- A research school, FIRE, with lectures and courses
designed to be accessible to MSc and PhD students.
Topics included probabilistic modelling in verification and
control, a practical introduction into Modelica language,
cyber security, algorithmic game theory, high
performance computing and resilience engineering.
- A symposium, IM-CPS, on cyber physical systems.
This paradigm describes a class of applications where
system behaviour combines computation with physics.
The mathematical theory of hybrid systems and the
embedded systems engineering are at the heart of this

Research Progress

Paul Glendinning and Piotr Kowalczyk have written two
papers with Arne Nordmark (Sweden), one of the major
figures of nonsmooth dynamics in the past twenty years.
These international collaborations with the top scientists in
the area show the growing stature of the CICADA project.

Younes Chahlaoui has been working on the issues involved
in the model reduction in situations where there is some
structure that the reduction needs to preserve. Preservation
of structure is important in connecting CICADA work on the
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contact: Mrs Helen Harper, School of Mathematics, Alan
Turing Building, Oxford Road, Manchester, M13 9PL

T: +44 (0)161 275 5856

E: Helen.Harper@manchester.ac.uk

embedded systems engineering are at the heart of this
paradigm. Mathematical modelling is insufficiently
developed in this context and the participants explored
several problems in this area.
- A tutorial workshop focused on aerospace
engineering, FoRMA. This comprised of three tutorials
presented by experts from industry and academia.

Several of the speakers showed remarkable
determination to attend the event in the light of the
volcanic eruption in Iceland. Arguably the biggest
achievement of MaDe is that a micro-community has
been established which we hope will continue to flourish
over the next few years. A book is planned based on a
representative set of the contributions in keeping with the
multidisciplinary nature of MaDe.

Thanks are due to Manuela Bujorianu for organizing such
a successful series of events.

of structure is important in connecting CICADA work on the
numerical study of large dynamical systems with the study
of switched systems of low order. Four papers are in
preparation on these topics.

The ‘Falling’ research group has just had a paper accepted
for publication in Royal Society’s Interface journal. We
believe we can expand on this progress, and this
collaborative and inter-disciplinary venture plans to continue
working with Piotr Kowalczyk (now at MMU) and the
physiologist Prof Ian Loram also at MMU.

Margarita Korovina has obtained new results in Pffafian
dynamical systems and in finite control strategies synthesis.
She has been working with Norbert Muller to develop new
algorithms with polynomial complexity and to implement
them to simulate trajectories of dynamical systems.

Manuela Bujorianu has contributed to the Hybrid Systems
community as a member in the IFAC Technical Committee
TC 1.3 and the ERCIM Working Group on Models and
Logics for Quantitative Analysis. Together with Marius
Bujorianu, she has introduced a new research direction in
hybrid systems called "state constrained stochastic
reachability” resulting in three publications.

Marianne Johnson has presented the work on max-plus
algebra applied to time stealing in asynchronous computing
systems to the CoSysDyn2 meeting in Bath April 2011.
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Events
In the past 6 months, six successful workshops/conferences
have been held at Manchester:

•14th February 2011 Complex Systems Dynamics II

• 25th February 2011 Workshop on Balance and Falling

•9th March 2011 Industrial Workshop/Robotics Study

•23rd - 28th May 2011 Manchester Dependability Week

•6th July 2011 Advances in Model Order Reduction

•15th July 2011 CICADA One-day Symposium

Forthcoming Events

November 2011, Advances in Tropical Mathematics and 
Applications
8-9 December 2011, Advances in  Humanoid Robotics
20-21 December 2011, HOWARD 60
More information about the individual workshops can be found 
on the web site.

Other Highlights

We are however very pleased to announce that we have
now recruited two new Research Associates to
strengthen our research in key areas. Daniel Tang joined
CICADA in May after completing his PhD last year at the
Institute for Climate and Atmospheric Science (ICAS) at
the University of Leeds. His thesis considered
developing parametrisations for numerical weather
prediction and climate models. Daniel has also
developed software to take a numerical model of the
physics and then analyze the code to produce simplified
numerical approximations for the quantities to be
parametrised. This method not only produces efficient
numerical parametrisations, but also gives rigorous
bounds on the approximation error - something which is
not possible with current parametrisation approaches..

Dr Gareth Jones is currently holding an EPSRC
Fellowship in the School of Mathematics and will begin
working with CICADA in the autumn. His research is in
o-minimal structures and Pfaffian functions. O-minimality
provides a logical setting for tame real geometry, and
Pfaffian functions provide key examples in o-minimality.
Gareth has worked both on the pure side of o-minimality,
on logical questions concerning definable groups and
decidability, and also on interactions between o-
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CICADA and AppliedTopology

The Applied Topology Reading Group, organised by
CICADA postgraduate student, James Hook, has been
looking at applications for topology, particularly with
regards to understanding the structure of data. From these
weekly meetings a project evolved including Jerry Huke,
Geoff Evatt, Steve Miller and Mark Muldoon along with the
Sheffield Institute for Translational Neuroscience (SITraN)
to look at the causes of Motor Neuron Disease (MND) via
gene expression profiles. The objective of the project was
to see whether topology could be used on data sets of
MND patients. As a result of these investigations several
avenues for further investigation were established. In
particular, one avenue that was tried confirmed an initial
result SiTran had found, which has since led to the
investment of 20K to sequence a particular part of the
human gerome, so as to confirm whether this is a genuine
(previously unknown) cause of MND. The results of this
sequence will be known in September.

It is hoped that many more people (both mathematicians
and biologists) will be willing to take active steps in the
pursuit of developing this new, important and definite
application of topology. If anyone is interested in exploring
such a project further, then please contact Geoff Evatt
(Geoffrey.Evatt@manchester.ac.uk).

Other Highlights

Professor Paul Glendinning is Vice President (Learned Society)
of The Institute of Mathematics and its Applications, 2011-2012.

Prof Nick Higham is Vice President at Large of SIAM, 2010-
2011.

CICADA robotics PhD student, Houman Dallali, has developed a
Maple simulation of the iCub to improve the walking
visualization. The humanoid model in Maple also includes the
actuator dynamics, compliance and ground reaction forces in a
simpler graphical interface. A case study done with Maple called
“Learning to walk faster with high performance modelling“ can
be found at:
http://www.maplesoft.com/company/publications/

Hello and Goodbye
We were sorry to say goodbye to two of our Research
Associates earlier this year. Pablo Shmerkin was awarded
an EPSRC Fellowship and took up a post in the School of
Mathematics at the University of Surrey. Piotr Kowalczyk
left at the end of February for a permanent lectureship at
the Manchester Metropolitan University. Both are
continuing to collaborate with CICADA. The fact that Piotr
is only a few minutes walk away ensures that he is able to
continue his research on Falling with Paul Glendinning,
Martin Brown, Houman Dallali and other CICADA
colleagues.

decidability, and also on interactions between o-
minimality and other areas of mathematics. Recently, he
has been working on applications of ideas from o-
minimality in transcendental number theory.


