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Welcome from the
committee

Welcome to the Young Researchers in Mathematics Conference
2017 organised by PhD students at the University of Kent.
This will be the ninth time that PhD students from all over
the world and across all areas of mathematics gather in the
UK at a conference designed specifically for PhD students, by
PhD students. We thank you for joining us and hope you will
enjoy your stay in the historic cathedral city of Canterbury.
This years programme offers great plenary and keynote talks
by our invited speakers, alongside smaller contributed talks by
the PhD students. Especially keep an eye out for the tandem
talks by Alex Bartel and Hendrik Lenstra on Wednesday.
We also look forward to being joined by non-mathematicians
for the public lecture which will be given by Paul Sutcliffe
from Durham University, who is experienced at making com-
plex topics accessible to a wider audience.
This year has seen Kent’s School of Mathematics, Statistics
and Actuarial Science (SMSAS) move into the brand new Sib-

2



3

son building. The building has been designed to be used by
mathematicians so please make use of all the meeting and study
rooms scattered throughout the building to relax, work and
collaborate. Should you have any questions, please do not hes-
itate to approach any of us, the organisers, as we are happy to
help. We should be easily recognisable by our YRM t-shirts.
We hope that you will enjoy your stay, find the opportunity to
see some of the city and leave Canterbury refreshed and with
a network of new friends and academic connections.

The YRM committee 2017,
Floris Claassens, Ellen Dowie, William Grummit, Jocelyne
Ishak, Alex Rogers, Ana Rojo-Echeburúa and Nitin Serwa
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About

Young Researchers in Mathematics 2017 will be hosted by the
University of Kent from Tuesday 1st August to Friday 4th
August 2017.

Young Researchers in Mathematics is an annual conference or-
ganised for, and by, postgraduate students in mathematics.
The event consists of talks given by students and other invited
speakers as well as workshops. The 2017 event is the first to be
hosted by the University of Kent. It will be a great opportunity
for postgraduate students to exchange mathematical ideas with
other students in a very encouraging and motivating environ-
ment. This event gives the chance for participants to present a
short talk, lasting 20 minutes, about their research followed by
5 minutes of questions. The talks will fit the following areas of
mathematics:

Algebra, Algebraic Geometry, Analysis, Category the-
ory, Combinatorics, Computer Science, Differential Ge-
ometry, Dynamical Systems, Fluid Mechanics, Frac-
tal Geometry, Functional analysis, Homological alge-
bra, Game Theory, Group theory, Integrable systems,
Logic and Set Theory, Mathematical Biology, Math-
ematical Physics, Non commutative algebra, Number
Theory, Numerical Analysis, Partial Differential Equa-
tions, Solitons, Symbolic computation, Topology, Vari-
ational methods.

5



Information

This section will provide information on our local venue and
some recommendations on pubs and restaurants throughout
the city. If you have any other queries which may not be cov-
ered here then please find us.

• Food and drinks
Kent Hospitality’s diverse range of catering outlets across
the Canterbury campus enables us to offer food choices to
suit both home and international tastes. In our bistros,
restaurants and dining hall you will find high quality fa-
cilities and services, together with innovative and cre-
ative menus, all provided by our award-winning catering
team. We have supplied the schedule in your welcome
kit which gives the opening times for different venues.

Each day you will be provided with a water bottle. Please
feel free to refill the bottle any time during the day, using
the water fountains on the ground floor in front of the
reception desks of the School of Mathematics, Statistics
and Actuarial Sciences and the Kent Business School.

• Accommodation
If you are staying at the Turing college then you might
find the information below useful.

– Check-in is from 14:00 on your day of arrival and
check-out is by 10:00 on your day of departure.
Please visit Turing Reception (N7 on the campus
map) upon your arrival to collect your room keys.
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– Turing Reception will be open from 08:00 to 22:00
daily. If you are due to check-in to your accom-
modation after reception has closed you will need
to contact Campus Security upon your arrival who
will open reception. An internal phone is available
outside reception to dial through to our 24hr secu-
rity team.

– Bedrooms are serviced daily and provided with tow-
els, linen and complimentary toiletries. Tea and
coffee making facilities are also provided.

– Delegates are asked to familiarise themselves with
the University’s evacuation procedures, which are
displayed on the back of the door in each bedroom.

– Breakfast is provided in Hut 8, Turing College be-
tween 07:45 and 09:30 and you will be required to
show your room key to prove residency.

• Wi-Fi
If your institution supports Eduroam, you can use the
eduroam WiFi service from the University of Kent. Al-
ternatively, you can use WiFi guest, which is a free public
WiFi provided by The Cloud, on campus.
How to get on visitor WiFi:

– find WiFi Guest in your list of available WiFi net-
works and select it;

– log in, or register if you are a first time user, to gain
internet access.
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• Conference dinner
The conference dinner will take place on Thursday 3rd
August at Cathedral Lodge which is located in the premises
of Canterbury Cathedral. We will leave Sibson together
at 17:15 to walk down to the dinner. Drinks will be
served at 18:00 followed by the dinner.

• Safety
Should you ever get in trouble on Campus, be it an emer-
gency or just locking yourself out of your room, then you
can call Campus Security (Tel: 01227 823300, or 01227
823333 for emergencies). Campus security is available
24/7 and has a good response time on campus in case of
emergencies. They also offer a walking taxi service which
can offer you advise and assistance should you ever feel
vulnerable or worried about walking around the campus.



Local Information

There are a number of independent restaurants and pubs in
Canterbury. Here is a selection:

Restaurants

• The Ambrette, 14-15 Beer Cart Lane, Canterbury. CT1
2NY +44 (0)1227 200 777
theambrette.co.uk

• The Ancient Raj, 25-26 North Lane, Canterbury, CT2
7EE, Tel: +44 (0)1227 455882
www.ancient-raj.com

• Chapman’s Restaurant, 89 St Dunstans Street, Canter-
bury, CT2 8AD, Tel: +44 (0)1227 780749
http://www.chapmanscanterbury.co.uk

• The Corner House, 1 Dover Street, Canterbury, CT1
3HD, +44 (0)122 780793
www.cornerhouserestaurants.co.uk

• Deeson’s Restaurant, 25-27 Sun Street, Canterbury, CT1
2HX, Tel: +44 (0)1227 767854
www.deesonsrestaurant.co.uk

• Cafe des Amis, 95 St Dunstans Street, Canterbury, CT2
8AA, Tel: +44 (0)1227 464390
www.cafedez.com
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• Cafe du Soleil, 5 Pound Lane, Canterbury, CT2 8AA,
Tel: +44 (0)1227 479999
cafedusoleil.co.uk

• Cafe Mauresque, 8 Butchery Lane, Canterbury, CT1
2JR, Tel: +44 (0)1227 464300
www.cafemauresque.co.uk

• Il Posticino, 61 Dover Street, Canterbury, CT1 3HD, Tel:
+44 (0)1227 788022
www.ilposticino.co.uk

• Kashmir Tandoori, 20 Palace St, Canterbury, CT1 2DZ,
Tel: +44 (0)1227 462050
http://kashmirtandoori.co.uk

• Oscar & Bentleys, 10 Guildhall Street, Canterbury, CT1
2JQ, Tel: +44 (0)1227 454544
http://www.oscar-bentleys.co.uk

• Pinocchio’s, 64 Castle Street, Canterbury, CT1 2PY, Tel:
+44 (0)1227 457538
www.pinocchioscanterbury.com

• Posillipo, 16 The Borough, Canterbury, CT1 2DR, Tel:
+44 (0)1227 761471
http://posillipo.squarespace.com

• Tamago, 64 Northgate, Canterbury, CT1 1BB, Tel:
+44 (0)1227 634537
http://www.tamago.restaurant

• Wild Goose, The Goods Shed, Station Road West, Can-
terbury, CT2 8AN, Tel: +44 (0)1227 459153

cafedusoleil.co.uk
www.cafemauresque.co.uk
www.ilposticino.co.uk
http://kashmirtandoori.co.uk
http://www.oscar-bentleys.co.uk
www.pinocchioscanterbury.com
http://posillipo.squarespace.com
http://www.tamago.restaurant
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thegoodsshed.co.uk

• Skinny Kitchen, 7 St Peters street, Canterbury, CT1
2AT, Tel: 01227 634562
https://www.skinnykitchen.co

• Kitch, 4 St Peters street, Canterbury, CT1 2AT
http://www.kitchcafe.co.uk/

• The Veg Box Cafe, 17b Burgate, Canterbury, CT1 2HG,
Tel: 01227 456 654
http://thevegboxcafe.co.uk/

Chain Restaurants

• Ask, 24 High Street, Canterbury, CT1 2AY, Tel: +44
(0)1227 767617
www.askitalian.co.uk/restaurant/canterbury

• Bill’s 5 Rose Lane, Whitefriars, Canterbury, CT1 2SJ,
Tel: +44 (0)1227 479552
bills-website.co.uk/restaurants/canterbury

• Cote Brasserie, 2 Longmarket, Parade, Canterbury, Tel:
+44 (0)1227 CT1 2JS 786386
www.cote-restaurants.co.uk/restaurant/details/
canterbury

• Nandos, 46 St Peters Street, Canterbury, CT1 2BG, Tel:
+44 (0)1227 766261
www.nandos.co.uk

thegoodsshed.co.uk
https://www.skinnykitchen.co
http://www.kitchcafe.co.uk/
http://thevegboxcafe.co.uk/
www.askitalian.co.uk/restaurant/canterbury
bills-website.co.uk/restaurants/canterbury
www.cote-restaurants.co.uk/restaurant/details/canterbury
www.cote-restaurants.co.uk/restaurant/details/canterbury
www.nandos.co.uk
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• Pizza Express, 4 Best Lane, Canterbury, CT1 2JB, Tel:
+44 (0)1227 766 938
www.pizzaexpress.com/canterbury

• Prezzo, 28 High Street, Canterbury, CT1 2BA, Tel: +44
(0)1227 379571
www.prezzorestaurants.co.uk

Pubs

Canterbury has a number of pubs, there are about 30 pubs
within the city walls (or where the wall would be if it still went
all the way round), many of which also serve food. Here are a
selection within and outside the city walls:

• Bishop’s Finger, 13 St Dunstans Street, Canterbury, CT2
8AF, Tel: +44 (0)1227 768915
www.bishopsfingercanterbury.co.uk

• The City Arms, 7 Butchery Lane, Canterbury, CT1 2JR,
Tel: +44 (0)1227 458081
www.thecityarmspub.co.uk

• The Cricketers, 14 St Peters Street, Canterbury, CT1
2BQ, Tel: +44 (0)1227 464227
www.cricketerscanterbury.co.uk

• The Dolphin, 117 St Radigunds Street, Canterbury, CT1
2AA, Tel: +44 (0)1227 455963
www.thedolphincanterbury.co.uk

• The Foundry Brew Pub, White Horse Lane, Canterbury,

www.pizzaexpress.com/canterbury
www.prezzorestaurants.co.uk
www.bishopsfingercanterbury.co.uk
www.thecityarmspub.co.uk
www.cricketerscanterbury.co.uk
www.thedolphincanterbury.co.uk
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CT1 2RU, Tel: +44 (0)1227 455899
thefoundrycanterbury.co.uk

• The Lady Luck Pub, 18 St Peters Street, Canterbury,
CT1 2BQ, Tel: +44 (0)1227 763298
theladyluck.co.uk

• The Parrot, 1-9 Church Lane, St Radigans, Canterbury,
CT1 2AG, Tel: +44 (0)1227 454170
www.parrotcanterbury.co.uk

• The Shakespeare, 5 Butchery Lane, Canterbury, CT1
2JR, Tel: +44 (0)1227 463252
www.shakespearecanterbury.com

• The Three Tuns, Watling St, Canterbury, Kent, CT1
2UD, Tel: +44 (0)1227 458014
www.johnbarras.com/pub/three-tuns-canterbury/
c7508

• Thomas Becket, 21 Best Lane, Canterbury, CT1 2JB,
Tel: +44 (0)1227 464384

• The Thomas Ingoldsby, 5-9 Burgate, Canterbury, CT1
2HG, Tel: +44 (0)1227 463339
www.jdwetherspoon.com/pubs/all-pubs/england/
kent/the-thomas-ingoldsby-canterbury

• Unicorn Inn, 61 St. Dunstans St, Canterbury CT2 8BS,
Tel: +44 (0)1227 463187
www.unicorninn.com

• West Gate Inn, 1-3 North Lane, Canterbury CT2 7EB,

thefoundrycanterbury.co.uk
theladyluck.co.uk
www.parrotcanterbury.co.uk
www.shakespearecanterbury.com
 www.johnbarras.com/pub/three-tuns-canterbury/c7508
 www.johnbarras.com/pub/three-tuns-canterbury/c7508
 www.jdwetherspoon.com/pubs/all-pubs/england/kent/the-thomas-ingoldsby-canterbury
 www.jdwetherspoon.com/pubs/all-pubs/england/kent/the-thomas-ingoldsby-canterbury
www.unicorninn.com
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Tel: +44 (0)1227 464329
www.jdwetherspoon.com/pubs/all-pubs/england/
kent/the-west-gate-inn-canterbury

• The White Hart, Worthgate Place, Dane John Mews,
Canterbury, CT1 2QX, Tel: +44 (0)1227 765091
www.whitehartcanterbury.co.uk

• Ye Olde Beverlie, St Stephen’s Green, Canterbury, CT2
7JU, Tel: +44 (0)1227 463974
www.shepherdneame.co.uk/pubs/pubs.php/
yeoldebeverliecanterbury

www.jdwetherspoon.com/pubs/all-pubs/england/kent/the-west-gate-inn-canterbury
www.jdwetherspoon.com/pubs/all-pubs/england/kent/the-west-gate-inn-canterbury
www.whitehartcanterbury.co.uk
www.shepherdneame.co.uk/pubs/pubs.php/yeoldebeverliecanterbury
www.shepherdneame.co.uk/pubs/pubs.php/yeoldebeverliecanterbury


Abstracts

Plenary talks

Martina Balagovic, University of Newcastle
Algebras, categories, braids and knots
I will expose a cunning plan of representation theorists to re-
place some difficult computations with some simple pictures,
and along the way, use quantum groups to solve a problem
from topology.

Keith Ball, University of Warwick
The Second Law of Probability
The talk explains how a geometric principle gave rise to a
new variational description of information-theoretic entropy
and how this led to the solution of a problem dating back
to the 50’s: whether the the central limit theorem is driven by
an analogue of the second law of thermodynamics.

Elizabeth Mansfield, University of Kent
Introduction to Moving Frames and its Applications
I will give a gentle introduction to moving frames as they are
now understood. Although the term is associated with Elie
Cartan, the ideas underlying moving frames have a long history
in differential geometry. The modern definition encompasses
those ideas but can be used in modern applications such as
numerical schemes for solving differential equations, to image
processing and even to questions in computational algebraic
geometry.
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After showing the basic ideas and the key results, I will show
some applications in the smooth and discrete calculus of vari-
ations, in joint work with Tania Goncalves and Ana Rojo-
Echeburúa.

Public talk

Paul Sutcliffe, University of Durham
Tying Tornadoes in Knots
We are all familiar with a tornado as a swirling vortex of air.
In the mid-nineteenth century Lord Kelvin proposed the possi-
bility of tying a knot in a tornado. Kelvin’s tornado was not in
air but rather in the aether that was thought to fill all space at
that time. He proposed that different atoms are simply differ-
ent types of knots and that atoms are stable because tornado
knots cannot be untied in a perfect aether fluid. Today we
know that there is no aether, but Kelvin’s idea of tying torna-
does in knots is currently being studied in a variety of other
materials. Examples will be presented from mathematical biol-
ogy, chemistry and physics, and the fate of these tornado knots
discussed.

Keynote talks

Alex Bartel, University of Glasgow
The Cohen-Lenstra principle in mathematics; or: what
does a random group look like?
A common theme that has emerged in the last few decades
across many branches of pure mathematics is that the be-
haviour of algebraic objects in families can be successfully
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predicted by probabilistic models. This was first observed
in the case of ideal class groups of number fields by Cohen
and Lenstra in the early 1980s, and many more instances have
been found since. In this talk, I will explain the shape that
these models take, and sketch some examples of the Cohen-
Lenstra principle in nature, coming from number theory, com-
binatorics, and arithmetic geometry. Lots of open problems
will be mentioned along the way.

Martin Crossley, University of Swansea
What does topological K-theory see?
Algebraic topology uses different algebraic tools for studying
the topological world, such as homology, homotopy, cobordism,
or K-theory, which is built on the idea of vector bundles. It
is useful to know how effective a tool is, and how much in-
formation it can reveal. Bousfield gave a precise description
of what p-local complex K-theory sees, but in a rather com-
plicated form. Clarke, Whitehouse and I identified this more
simply as a category of "discrete" modules over a certain ring.
In this talk I will present work with Neeran Khafaja about re-
lated, simpler categories that shed some light on the Bousfield
category.

Pau Figueras, University of Queen Mary, London
Higher dimensional black holes: breaking Einstein’s
gravity
In this talk I will give an overview of black holes in higher di-
mensions, and how they challenge our understanding of general
relativity, Einstein’s theory of gravity. As I shall explain, in
higher dimensions black holes can have different shapes, other
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than the spherical one. More interestingly, higher dimensional
black holes can be unstable under small perturbation. Recent
progress has shown that the evolution of these instabilities can
lead to the formation of naked singularities, where Einstein’s
theory of gravity breaks down.

Claire Gilson, University of Glasgow
Box and Ball Systems and the Ultra-discrete KdV equa-
tion
The Ultra discrete KdV equation is a discrete version of the
celebrated KdV equation.
It is discrete in the independent variables (time and space).
The dependent variable uti conventionally takes the binary val-
ues 0 or 1 and then soliton solutions take the form of blocks
of 1s moving to the right, the larger blocks moving at a faster
speed. In this talk we will look at how to represent this equa-
tion in terms of a box and ball system. We shall look, in
particular, at the case where the possible values of uti are ex-
tended to the reals. If time, we will also look at the connection
between these systems and max plus algebras.

Steffen Krusch, University of Kent
Topological Solitons
"Solitons" are solutions of differential equations which look
and behave like extended particles. "Topological solitons" have
the additional property that the number of solitons cannot be
changed by smooth deformations. In this talk, I will give exam-
ples of solitons and describe some interesting properties. For
example, in some models, the static solutions with N solitons
form a smooth manifold M whose dimension is proportional to
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N. Then, the dynamics of solitons can often be approximated
as geodesic motion on M. I will end by describing a current
research project.

Hendrik W. Lenstra, Universiteit Leiden
The Arakelov class group
The Arakelov class group of an algebraic number field is an
abelian group that can be viewed as a combination of the class
group of the field and the unit group of its ring of integers, and
that is better behaved than both. In the lecture we give several
definitions of the group, and we discuss the role it plays in
formulating conjectures about the distribution of class groups
of random algebraic number fields.

David J.B. Lloyd, University of Surrey
Localised planar patterns with applications to crime
hotspots and magnetic fluids.
Understanding the formation of localised patterns in simple
nonlinear partial differential equations has many applications
to long-standing questions in nature as well as more recent
ones in sociology. In this talk, I will present the theory for the
emergence and behaviour of various types of localised planar
patterns in a prototypical PDE and show how this theory can
be applied to models of crime hotspots and magnetic fluids.
Finally, I will present the many open problems in this exciting
field.
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Cyrille Mathis, Think Tank Maths
What kind of Mathematicians for Tomorrow’s Big Hu-
man Challenges?
Mathematics for human challenges of the future: languages
rather than techniques. Why should mathematics not just be
memorised or viewed as techniques, but be learned and under-
stood as living and evolving languages?

Just as there is not a "single" mathematics, but on the con-
trary such a great number of mathematical domains that it is
unthinkable to imagine one mathematician could seek to prac-
tice them all, let alone master them all...nor is there just one
way of doing mathematical research, or even using mathemat-
ics and, hence, of tackling a complex problem and striving to
solve it.

There is a well-trodden path taught and familiar to students
- the "academic method" - and there are ’the other’ methods.
The talk aims to be an introduction to the idea that alterna-
tive rigorous approaches exist and to the impact of those new
mechanisms of reflection in this "extraordinary quest", which
is to try to understand Reality in order to find solutions to the
numerous challenges it poses for mankind.

Constanze Roitzheim, University of Kent
Stable homotopy groups of spheres.
Stability is a phenomenon that adds a lot of structure to alge-
braic topology, particularly to homotopy groups. I will explain
and motivate the construction of stable homotopy groups and
give a brief overview of examples, known results and open chal-
lenges. This talk does not require any prerequisites in topology.
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Rubén Sánchez García, University of Southampton
Network functions in the presence of symmetry
Network models inherit all the redundancies of the system
they represent, and they manifest themselves as symmetries
of the underlying graph. The presence of such symmetries, a
remarkable feature of real-world networks, have profound con-
sequences on network structure and eigenvalues, and, crucially,
symmetries are inherited by any function, or measurement, on
the network. In this talk, I will explain the theoretical frame-
work to study network symmetry in the context of arbitrary
network functions, and the practical consequences of redun-
dancies for compression, computational reduction, and spectral
decomposition. The talk will start with an overview of previ-
ous and current work in applied graph theory and topology,
including spectral clustering for power transmission networks,
and the discrete Laplacian applied to ranking in horse racing.
I will conclude with a reflection on working in the interface
between pure and applied mathematics.
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Contributed talks

Alshehri Maryam Gharamah Ali,Swansea University
Particle density of the CAR algebra and particle-hole
duality in continuum
We discuss the particle density of the gauge-invariant quasi-free
states on the algebra of the canonical anticommutation rela-
tions (CAR algebra). It is known that, for the vacuum state,
the corresponding particle density is a determinantal point pro-
cess with correlation kernel 0 ≤ K ≤ 1. In the case of a discrete
underlying space a particle-hole duality leads to a determinan-
tal point process with a J-Hermitian correlation kernel, i.e.,
the corresponding operator K is self-adjoint in an indefinite
scalar product. We propose how to perform a particle-hole du-
ality in the case of a continuous underlying space by modifying
the notion of a particle density. My aim is to show that the
correspond modified particle density is a determinantal point
process with a J-Hermitian correlation kernel. We will con-
sider quasi-free representations of the canonical anticommuta-
tion relations, in which the role of the creation and annihilation
operators will beswapped on part of the space. We then have
to consider the corresponding operators of particle density and
find the joint spectral measure for this family of commuting
self-adjoint operators.

Ryan Kasyfil Aziz, Queen Mary, University of London
Codouble bosonisation and dual basis of cq[SL2]
We find a dual version of a previous double-bosonisation the-
orem whereby each finite dimensional braided-Hopf algebra B
in the category of comodules of a coquasitriangular Hopf alge-
bra A has an new associated coquasitriangular Hopf algebra.
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As an application we find new generators for cq[SL2] reduced
at q a primitive odd root of unity with the remarkable prop-
erty that their monomials are essentially a dual basis to the
standard PBW basis of the reduced Drinfeld-Jimbo quantum
enveloping algebra uq(sl2). Our methods apply in principle for
general cq[G].

Jacob Brooks, University of Surrey
Analysis of stationary fronts in a coupled wave equa-
tion with spatial inhomogeneity
The aim of this talk is to discuss the existence of stationary
fronts to a system of two coupled nonlinear wave equations
with spatial inhomogeneity. The spatial inhomogeneity has fi-
nite length. When taking one of the two dependent variables to
be the zero solution the coupled equations reduce to a single
sine-Gordon equation with spatial inhomogeneity. The exis-
tence of stationary fronts is known to this equation. Through
a numerical and dynamical systems approach it is possible to
determine bifurcation curves at which the second component
becomes non-zero. One bifurcation curve involves the cou-
pling strength and the length of the inhomogeneity. Another
bifurcation curve is in terms of the length and strength of the
inhomogeneity.

Neal Carr, University of Kent
The massive ODE/IM correspondence
The massive ODE/IM correspondence is an interesting and un-
expected connection between the properties of solutions of cer-
tain differential equations (ODEs) and particular two-dimensional
integrable quantum field theories (IMs). One particular case
of this correspondence involves the Toda field theories associ-
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ated with an affine Lie algebra; I will briefly elaborate on this
example.

Floris Claassens, University of Kent
Denjoy-Wolff type theorems
In 1926 Arnaud Denjoy and Julius Wolff proved the Denjoy-
Wollf theorem which looks at the iterative behaviour of holo-
morphic self-maps of the disc in the complex plane. In the
1990’s Alan Beardon showed that this theorem can be extended
to fixed point free non-expansive maps of certain metric spaces
that posses certain hyperbolic features. Special classes include
Hilbert’s metric spaces, which generalise Klein’s model of the
hyperbolic plane. Subsequently, Anders Karlsson and Roger
Nussbaum independently conjectured an extension of the clas-
sical Denjoy-Wolff theorem for Hilbert’s metric spaces. This
conjecture remains an open problem today, though there has
been some progress in special cases by using horofunctions. In
the talk we will have take a closer look at these horofunctions
and how they can be employed to solve the special cases.

Ran Dong, University of Strathclyde
Stabilization of Hybrid SDEs by Feedback Control
based on Discrete-time state observations.
Stochastic differential equations have been widely used in var-
ious fields. Many practical systems may experience abrupt
changes in their structure and parameters. Such systems are
modelled by stochastic differential equations with Markovian
switching (hybrid SDEs). An unstable system can be stabi-
lized by feedback control under some conditions. The regular
controller is based on continuous-time observations of system
state, which is expensive and unrealistic. So we study the sta-
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bilization problem of hybrid SDEs in the Itô sense by feedback
control based on discrete-time state observations. The stabili-
ties that will be discussed are H8 stability and asymptotic sta-
bility in pth moment, pth moment and almost sure exponential
stability, for p > 1. We investigate the conditions under which
the controlled system can achieve these stabilities, including
the upper bound of the observation interval, by constructing
Lyapunov functionals.

Alexandra Embleton, Royal Holloway University London
The Bredon Cohomology for totally disconnected lo-
cally compact groups.
The Bredon cohomology is the study of cohomology in the
category of OFG-modules. I am currently looking at the fam-
ily of topological groups which are totally disconnected locally
compact (tdlc) and attempting to generalise results concerning
discrete groups under the Bredon cohomology to this case. A
group is said to be tdlc if it has {idG} as a connected compo-
nent with compact neighbourhood.

William Grummit, University of Kent
An Introduction to Skyrmions and Quantisation
Skyrmions are a type of topological soliton in 3+1 dimensions
that are minimal energy solutions of the Skyrme Model. These
solutions can be identified with baryons through a conserved
topological charge B, and in order for this identification to be
effective the Skyrmions must be quantised.

In my talk I will introduce the Skyrme Model, outline some of
the difficulties that arise in the quantisation process and de-
scribe some current techniques.
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Mahendra Kumar Gupta, Indian Institute of Technology Madras
Fault diagnosis in nonlinear systems via observer de-
sign
We consider nonlinear systems of the following form:

ẋ = Ax+B(y, u) + Fd+K(y, u)f

+Dφ(y, u,Hf),
(6.1a)

y = Cx+Gf, (6.1b)

where x ∈ Rn, u ∈ Rk, y ∈ Rp, d ∈ Rnd , and f ∈ Rnf

are the state vector, the input vector and the output vector,
the unknown input vector, and the fault vector, respectively.
A ∈ Rn×n, F ∈ Rn×nd , D ∈ Rn×nφ , H ∈ Rnh×nf , C ∈ Rp×n,
and G ∈ Rp×nf are known constant matrices. We develop a
method for observer design to estimate faults under certain
assumptions. The constructed observer is of the form,

ż = Rz + J(u, y) + Sy + Tφ(y, u,Hf̂), (6.2a)
f̂ = L1z + L2y, (6.2b)

z(0) = z0.

The problem is to design the matrices R, S, T , L1, L2, and
function J(u, y) of compatible dimensions such that the nor-
mal system (6.2) becomes a fault observer for system (6.1)
i.e., f̂ → f as t → ∞ for arbitrary initial conditions x(0) and
z(0). The sufficient conditions for the existence of observer is
given in terms of solvability of synthesized matrix equations.
Lyapunov like analysis is used to prove the convergence of the
observer under the given conditions. This work is an extension
of the work done by Narasimhan et al. [1]. In [1], nonlinear
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term φ(y, u, f) is considered instead of Dφ(y, u,Hf) in equa-
tion (6.1a) and sufficient condition for the existence of observer
is given in terms of solvability of a set of matrix equations along
with a condition on nonlinearity given in an inequality form.
We extend this work by introducing a full column rank matrix
D and full row rank matrix H to minimize the number of vari-
ables appearing in the nonlinearity. Further, we convert the
inequality condition proposed by [1] as a Lipschitz condition
in f and the condition now is simplified due to introduction of
D and H. Apart form it, we simplify the matrix equations and
discuss the solvability of them in such a way that the more free
parameters are introduced in it and solvability of the system
is increased.
[1] S.Narasimhan, P.Vachhani, and R. Rengaswamy, "New nonlinear resid-
ual feedback observer for fault diagnosis in nonlinear systems," Automat-
ica, vol. 44, no. 9, pp. 2222–2229, 2008.

Dr. Tobias Hartung, King’s College London
Fun with Feynman integrals
In this talk, we will have a closer look at a regularized path
integral definition based on the generalized Kontsevich-Vishik
trace, as well as physical examples. Using Feynman’s path
integral formulation of quantum mechanics, it is possible to
formally write partition functions and expectations of observ-
ables in terms of operator traces. Unfortunately, these opera-
tors are not of trace-class in general. Hence, a number of tech-
niques have been developed to compute these path integrals
by replacing the operators in question by matrices, trace-class
operators, or pseudo-differential operators. However, there
are many physical applications in which these known meth-
ods aren’t applicable. Studying the operator traces in ques-



28

tion directly, one observes that they are closely related to
traces of Fourier Integral Operators. Thus, we are looking
for a trace that extends the classical trace on trace-class op-
erators to pseudo-differential operators and Fourier Integral
Operators. Since the Kontsevich-Vishik trace is the only trace
on the algebra of pseudo-differential operators that restricts
to the classical trace on trace-class operators, the generalized
Kontsevich-Vishik trace (that is, the Kontsevich-Vishik trace
for Fourier Integral Operators) is a natural choice to consider
for the Feynman path integral, as well. Applying the construc-
tion of the generalized Kontsevich-Vishik trace (i.e., operator
ζ-functions) to the Feynman path integral will yield a new defi-
nition of the Feynman path integral whose predictions coincide
with a number of well-known physical examples.

Watthanan Jatuviriyapornchai, Warwick Mathematics Insti-
tute
Derivation of mean-field equations for stochastic par-
ticle systems
We study the single site dynamics in stochastic particle systems
of misanthrope type with bounded rates on a complete graph.
In the limit of diverging system size, we establish convergence
to a Markovian non-linear birth death chain, described by a
mean-field equation known also from exchange-driven growth
processes. Conservation of mass in the particle system leads to
conservation of the first moment for the limit dynamics, and to
non-uniqueness of stationary measures. The proof is based on
a coupling to branching processes via the graphical construc-
tion. We also discuss the dynamics of two interesting models
that exhibit condensation transitions.
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Jorge Alberto Jover-Galtier, Universidad de Zaragoza
Geometric reduction of algebras under Lie group ac-
tions and its application to Quantum Mechanics
In this talk, I present the reduction of algebras of functions
on differentiable manifold under the action of Lie groups. In-
variant functions under the action are the key elements to be
considered, as they allow to determine algebraic structures on
quotient manifolds. This construction has a direct application
in the analysis of quantum systems. Multiplication by scalars
defines a symmetry on the Hilbert space of the system, thus
algebraic structures of observables are to be reduced in order
to describe them on the projective space of pure states of the
system.

Edmund Judge, University of Kent
Embedded eigenvalues for periodic Jacobi matrices us-
ing the Wigner-von Neumann approach.
In this talk we discuss a new technique for embedding eigenval-
ues into the absolutely continuous spectrum of periodic Jacobi
operators. Initially, we suppose the existence of an eigenvector

un = Im(φn)ωn

and then establish the asymptotic behaviour of the perturba-
tion, (qn), necessary to realize this assumption. Our calcu-
lations show that it is sufficient for (qn) to be a Wigner-von
Neumann potential. The values of the a.c. spectrum for which
this method fails are also discussed.
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Calvin Khor, University of Warwick
On the connections between the Euler and SQG equa-
tions
The incompressible Euler equation in three dimensions is a well
known partial differential equation(PDE) that models the ve-
locity of an ideal fluid that has been studied for hundreds of
years. Despite this, it is still the subject of active research. In
particular, global existence and regularity for the Euler equa-
tion in 3D is an open problem, as is the problem for the re-
lated Navier-Stokes equation. In order to understand more
complicated PDEs like Navier-Stokes and Euler, it is useful
is to consider a model PDE that reproduces the important
analytical features in simpler settings. The inviscid Surface
Quasi-Geostrophic (SQG) Equation is one such model, origi-
nally arising from geophysics as a basic model for fluid flow
near the surface of an orbiting planet. This talk will aim to
explain some of the many connections and striking similarities
of SQG to the Euler equation. Time permitting, I will also
describe the problem of rigorously describing the evolution of
thin vortex filaments for the Euler equation, and some work
in this direction motivated by the SQG equation, and models
that further generalise SQG.

Milan Lopuhaä-Zwakenberg, Radboud University Nijmegen
The p-kernel of abelian varieties in characteristic p
Let p be a prime number. In characteristic 0, the p-torsion
points of an elliptic curve A, or more generally the p-torsion
points of an abelian varietyA, form the group (Z/pZ)(2dim(A)).
In characteristic p, however, the p-torsion group has less points,
but it receives an infinitesimal structure to compensate for this.
By Dieudonné theory, these infinitesimal structures can be de-
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scribed in terms of modules over a certain noncommutative
algebra. In this talk, we will show how to classify and ’count’
these infinitesimal structures over a finite base field.

Jingxi Galane Luo, Durham University
Electron Transport in the Alpha Helix
An extraneous electron in a crystal lattice can fall into highly
stable "self-trapped" states, due to its interaction with collec-
tive lattice vibrations. The quasiparticle consisting of the elec-
tron and lattice phonon is known as a polaron. Since the 1970s,
researchers have been applying polaron theory to the study of
transport phenomena in biological systems. In this talk I will
present a new mathematical model describing the dynamics
of polarons in linear polypeptides, and show that under some
reasonable physical assumptions the system is equivalent to
that of polaron dynamics in the alpha helix. In the stationary
continuum limit, I will show that the system is reducible to a
generalised nonlinear Schrödinger equation, which admits an-
alytical solutions. I will also present numerical solutions on a
discrete lattice, and show that the polaron can propagate in a
solitonic manner, if an appropriate external electric field is im-
posed on the system. In particular, an electric field consisting
of a constant and a periodic component can induce polaron
motion with minimal energy loss, thus providing an efficient
mechanism for electron transport. Moreover, thermal fluctua-
tions due to temperature in the environment can also facilitate
polaron propagation. Finally, I will discuss the biophysical im-
plications of these results, and reveal a possible natural origin
of the electric fields in our model.
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Katie Marshall, Newcastle University
Black hole seeded vacuum decay
The Higgs field currently exists in a metastable minimum po-
tential energy state known as the false vacuum. It is possible
that a transition to a lower energy state may occur through
the process of quantum tunnelling, generating rapidly expand-
ing true vacuum bubbles in a false vacuum background. Such
an event would have catastrophic consequences for regions of
space inside the bubble, and therefore it is of interest to know
the likelihood of this phase transition occurring. Following on
from previous work that investigated this problem in Minkowski
and de Sitter space, we calculate the probability of vacuum
decay for scalar fields in four and five dimensions on a Myers-
Perry black hole background. For black holes of sufficiently
small radius at TeV energy scales, it is possible for the black
hole to seed vacuum decay.

Feyishayo Olukoya, University of St Andrews
Growth rates of automata groups generated by syn-
chronising automata.
I will briefly introduce automata, and the notion of automata
groups. Then restricting to the class of synchronizing au-
tomata, I shall indicate some recent results about the growth
rates of the groups they generate.

Christos Sarakasidis, University of Kent
Ring of Invariants for the 3-dimensional modular rep-
resentations of UT3(Fp).
Invariant Theory has been a very active area of research over
the last century with its origins coming directly from David
Hilbert. The work has been done so far gives a deep under-
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standing for the case where the underlying field has character-
istic zero or more generally when the characteristic is positive
and doesn’t divide the cardinality of the group G. During this
talk I will illustrate the general idea behind the so-called mod-
ular case (where the characteristic p > 0 of the underlying field
F divides the cardinality of the group G) and go through the
description of the invariant ring of the three-dimensional modu-
lar representation, when G = UT3(Fp), the group of unipotent
upper triangular matrices over the field Fp.

Belgin Seymenoglu, University College London
Invariant manifolds of a model from population genet-
ics
In 1976, Nagylaki and Crow proposed a continuous-time model
for the population frequencies, which focuses on one gene with
two variants (or alleles). Much of my time has been spent plot-
ting phase plane diagrams for this model, but whatever values
I put in for the parameters, I always find a stubborn special
curve in my diagram - an invariant manifold. I have proved
that the manifold does indeed exist for a certain case of the
Nagylaki-Crow model. Remarkably, there is no need to assume
additivity of the parameters or competitiveness of the system.
If time permits, I will also display a gallery of colourful phase
plots showing that the invariant manifold need not be unique,
smooth or convex.

Khosro Tajbakhsh, Tarbiat Modares University
Topology of pre-images under Anosov endomorphisms
For an endomorphism it is known that if all the points in the
manifold have dense sets of pre-images then the dynamical sys-
tem is transitive. The inverse has been shown for a residual set
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of points but the the exact inverse has not yet been investigated
before. Here we are going to show that under some conditions
it is true for Anosov endomorphisms on closed manifolds, by
using the fact that Anosov endomorphisms are covering maps.

Michael Torpey, University of St Andrews
An Introduction to GAP
Computational algebra is a popular field of study, and the go-to
computer algebra package is GAP. In this talk we will intro-
duce GAP and its packages, give a few demonstrations of what
can be done with it, including computing the permutations of
a Rubik’s cube, and show off some features of the most recent
release of the Semigroups package. Anyone wishing to "play
along" might wish to bring a laptop, after installing GAP from
here: http://www.gap-system.org/Releases/index.html

Khalid Utub, Swansea University
Bose-Einstein condensate in infinite volume: absence
of chemical potential for singular absorption
In this work we are interesting in modelling Bose-Einstein con-
densate phenomenon by

−∆u+ V u+ |u|p−1u = λu,

focusing on non-negative external potential V, V 6∈ L1
loc and

vanish at infinity. We study nonexistence of chemical poten-
tial λ under various assumptions on singular set of V .

David Watson, University of Exeter
Integral Clifford Theory and the Structure of Group
Rings
Let G be a finite group with normal subgroup N and let F
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be an algebraically closed field of characteristic 0. The Artin-
Wedderburn Theorem tells us that F [G] is a product of matrix
rings over F . Furthermore, the number and dimensions of
these matrix rings are determined by the character table of G.
Clifford’s Theorem gives a way to construct certain characters
of G over F from the irreducible characters of N over F and
the conjugation action of G on N . This allows us to deduce
the structure of the group algebra F [G] using knowledge of the
group algebra F [N ]. Let R be a principal ideal domain. We
will also assume certain conditions (given in the talk) on R,
G and N . Building upon work of Schmid and others I will
speak about how to generalise the idea of Clifford’s Theorem
to deduce the structure of R[G] from knowledge about group
ring R[N ] and the conjugation action of G on R[N ].

Matthew Westaway, University of Warwick
Cohomological Conditions on Module Extensions
Suppose one has a group G with a normal subgroup L, and
a representation θ : L → GL(V ) for a finite-dimensional vec-
tor space V . A natural question in Representation Theory is
whether this representation can be extended to a representa-
tion θ̃ : G → GL(V ). In this talk, I shall construct an object
resembling (but distinct from) an exact sequence which will
provide cohomological conditions on existence and uniqueness
of such an extension when V is G-stable. Joint work with
Dmitriy Rumynin.

Wilf Wilson, University of St Andrews
Semigroups of order-preserving transformations
In this talk, I will introduce several semigroups of order-preserving
transformations, and describe the structure of these combina-
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torial semigroups. Some of my recent research relates to the
maximal subsemigroups of such semigroups, and I will give a
brief overview of this work.

Marcin Zając, University of Warsaw
Tulczyjew formalism for mechanics and field theory
The Tulczyjew triple is a very useful commutative diagram
built on maps that are essential in Lagrangian and Hamilto-
nian description of physical systems. In fact the name Tul-
czyjew triple refers not to one diagram but a collection of di-
agrams adapted to various physical situations. The very first
triple introduced by Tulczyjew served for autonomous analyt-
ical mechanics. It was then adapted and generalised for time-
dependent mechanics, mechanics on algebroids, constrained
mechanics on Dirac algebroids, for field theory, for higher order
systems etc. The concept of Tulczyjew triple also points to the
certain philosophy of interpreting concepts of variational cal-
culus within physical theories. In my talk I will briefly present
the most important aspects of the Tulczyjew triple and its ap-
plication in physical theories.
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Workshops and special talks

Ellen Dowie, Marina Jimenez-Munoz, Ana Rojo-Echeburúa,
University of Kent
Why do men get served beer while women get served
wine?
The statistics of inequality in STEM
Are we using the most appropriate measurements when it comes
to assessing gender inequality in STEM? We use national and
departmental statistics, as well as practical examples to dis-
cuss this matter. Moreover we analyse the evolution of gender
inequality over the past few decades. We also explore the pur-
pose of Athena Swan (Scientific Women?s Academic Network)
and its contribution to academia. This talk provides a snap-
shot of the current situation in STEM.

Kelly Kuan
What’s next
Are you on track to finish your post-graduate study but not
sure what you want to do afterwards? Are you a post-doc on
temporary contracts but unsure what your next step should
be?

This workshop will use a toolbox to help exploring possible
career paths reflecting on your personal experiences. You will
identify your goals and the steps to achieve those goals. To-
gether, we will formulate a master action plans for you to delve
deeper into the options available. This master plan will form a
record of your exploration in your career choices and help you
track your progress and success in the search of your dream
career.
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Surak Perera, Senior Application Engineer, Maplesoft
Introduction to Maple
Join us for our Maple workshop at YRM2017 and learn some of
the fundamental concepts of using a Maple, the essential tool
for mathematics, modelling and simulation. Get a hands-on
lesson on the basic steps to compose, plot and solve various
types of mathematical problems. This training will also have
an overview of the Maple function library for advanced features
and some programming.

A number of application areas such in symbolic computing, dy-
namical systems, partial differential equation modelling, com-
binatorics, graph theory, number theory, mathematical physics
and more will be made available to the attendees.

Dr Fenny Smith, The British Society for the History of Math-
ematics
So where did our numbers come from anyway??
We tend to take our numbers 1-10 for granted, but have you
ever wondered where they came from, and how we managed
before that? Considering the years of schooling necessary for
people to become proficient in them, what made us think it
was worth making that expensive investment? Were we re-
ally sitting around twiddling our thumbs waiting for someone
to invent a zero? How did we greet it when it did at last ar-
rive? Come and consider these questions and others with Fenny
Smith at Seeing numbers, from ancient times to the present.
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Alshehri Maryam Gharamah Ali, Swansea University
Particle density of the CAR algebra and particle-hole
duality in continuum
We discuss the particle density of the gauge-invariant quasi-free
states on the algebra of the canonical anticommutation rela-
tions (CAR algebra). It is known that, for the vacuum state,
the corresponding particle density is a determinantal point pro-
cess with correlation kernel 0 ≤ K ≤ 1. In the case of a discrete
underlying space a particle-hole duality leads to a determinan-
tal point process with a J-Hermitian correlation kernel, i.e.,
the corresponding operator K is self-adjoint in an indefinite
scalar product. We propose how to perform a particle-hole du-
ality in the case of a continuous underlying space by modifying
the notion of a particle density. My aim is to show that the
correspond modified particle density is a determinantal point
process with a J-Hermitian correlation kernel. We will con-
sider quasi-free representations of the canonical anticommuta-
tion relations, in which the role of the creation and annihilation
operators will beswapped on part of the space. We then have
to consider the corresponding operators of particle density and
find the joint spectral measure for this family of commuting
self-adjoint operators.

Hoan-Phung Bui, Université Libre de Bruxelles
Compatibility of Hopf Galois Structures for Separable
Field Extensions
In the classical finite Galois Theory, it is possible to reformu-
late the Galois properties using the action of the group algebra

39
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K[G]] on L/K. We can then generalize this theory by replac-
ing the group algebra by a Hopf algebra H. We prove that, in
this more general context, there exists a one-to-one correspon-
dence between the quotients of H and the intermediate fields
satisfying some compatibility conditions. We then explore the
case of infinite Hopf Galois Theory.

John Herman, University of Warwick
Duality of Markov Processes via Generators
Stochastic duality has found many uses in various areas of
probability theory including interacting particle systems, pop-
ulation genetics and SPDES. In this poster, we outline a func-
tional analytic approach to duality which provides a method
for calculating the dual generator of a process with respect to
a duality function. We will also provide some results on Sieg-
mund duality for processes on the half-line

Jonathan Hoseana, Queen Mary University of London
The Mean-Median Map
The mean-median map is a map which extends a finite se-
quence of real numbers by adjoining a new number in such a
way that the mean of the new sequence is equal to the median
of the previous sequence. An open conjecture states that under
the iteration of this map any finite real initial sequence even-
tually stabilises. Using a computer-assisted proof, we establish
the conjecture for a special class of initial sequence.

Marina Jiménez Muñoz, University of Kent
Ring-recovery methods for historical ringing data
Bird ringing has been widely used to gather data on avian sur-
vival rates since the mid-twentieth century. Nearly all records
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of birds that have been recovered have been computerized but
frequently the ringing data for birds that were not recovered
exist only on paper. While the total number of birds ringed
each year is usually known, historical information about the
age of birds at the ringing event is often not accessible. In
most bird species survival probability is age-dependent, with a
higher survival rate for older birds. Therefore, it is important
to build statistical models that take this age-specific variation
into account.
Robinson (2010) describes a model for recoveries of Sandwich
Terns, where the numbers of birds ringed each year, are not
fully computerised. Only the annual numbers of chicks, and
full-grown birds are known separately, the latter figure includ-
ing both adult birds and juveniles. He assumes a priori propor-
tions of the birds ringed as full-grown are marked as juveniles
and, finds that estimates of Sandwich Tern survival were sim-
ilar for a wide range of assumed age-ratios.
Here we show that this proportion of the ringed birds marked as
juveniles can be estimated as an additional parameter. We use
the general theory developed to determine which parameters in
a model can be estimated. In so doing, we strengthen and ex-
tend the empirical results of Robinson’s (2010) case study and
show which parameters will be estimable for any such data set.
To demonstrate this approach we analyse data for Sandwich
Terns and Blackbirds.
References
Catchpole E. A. and Morgan, B. J. T. (1997). Detecting parameter re-
dundancy. Biometrika, 84, 187-196.
Cole, D. J., Morgan, B. J. T and Titterington, D. M. (2010). Deter-
mining the Parametric Structure of Non-Linear Models. Mathematical
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Biosciences, 228, 1630.
Hubbard, B.A., Cole, D. J. and Morgan, B.J.T. (2014). Parameter Redun-
dancy in Capture- Recapture-Recovery Models. Statistical Methodology
17, 17-29.
Robinson R. A. (2010). Estimating age-specific survival rates from his-
torical ringing data. The International Journal of Avian Science, 152,
651-663.?

Edmund Judge, University of Kent
Embedded eigenvalues for periodic Jacobi matrices us-
ing the Wigner-von Neumann approach.
Here we present a new technique for embedding eigenvalues
into the absolutely continuous spectrum of periodic Jacobi op-
erators. Initially, we suppose the existence of an eigenvector

un = Im(φn)ωn

and then establish the asymptotic behaviour of the perturba-
tion, (qn), necessary to realize this assumption. Our calcu-
lations show that it is sufficient for (qn) to be a Wigner-von
Neumann potential. The values of the a.c. spectrum for which
this method fails are also discussed.

Hélder Lima, University of Kent
On Müntz-type formulas related to the Riemann zeta
function
The poster is based on the paper available at
arxiv.org/abs/1705.09386

The Mellin transform and several Dirichlet series related with
the Riemann zeta function are used to deduce some identities
similar to a classical formula involving the zeta function in the
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critical strip 0 < Re(s) < 1 and deduced originally by Müntz.
These formulas are not only derived in the critical strip but
also in strips across the half-plane Re(s) < 0. Finally, integral
representations for products of the gamma and zeta functions
are exhibited as particular cases of the Müntz-type formulas
previously obtained.

Nesibe Manav, Gazi University
Blending type approximation by summation-integral
type operators based on Lupaş-Jain functions
We introduced a bivariate extension of the summation-integral
type operators and studied the rate of convergence with the
modulus of continuity and Peetre’s K-functional. Then, we
defined the associated generalized Boolean sum operators of
the summation-integral type operators and investigated the
smoothness properties of these operators with the help of mixed
modulus and mixed K-functional.

Alan Riva Palacio, University of Kent
Scalable Bayesian nonparametric inference for a class
of survival regression models
In this work, we introduce a semi-parametric regression model
for survival analysis data. The construction of the model re-
lies on a vector of dependent completely random measures,
allowing the borrowing of information among different covari-
ates. The model proposed has non-proportional hazards and
it ensures more flexibility in modelling survival data. We are
able to characterize explicitly the posterior distribution allow-
ing the implementation of the inferential procedure. In partic-
ular, when compound random measures are considered (Griffin
and Leisen, 2017), we propose a novel scalable algorithm for
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addressing posterior inference.

Nick Rome, University of Bristol
When local solutions aren’t global
When searching for rational solutions to Diophantine equa-
tions, it is often easier to look for solutions in the completions
of Q instead, since solving an equation mod p or in R is a
lot simpler. Often the existence of solutions in all comple-
tions is enough to deduce the existence of rational solutions.
This poster focuses on examples where this is not the case and
specifically on how common such examples are in certain situ-
ations.
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Marcin Zając, University of Warsaw
Dynamics of the systems defined on a Lie group
In my poster I will present a geometrical structure describing
mechanics of the systems which configuration manifold form a
Lie group. This geometrical structure is know as a Tulczyjew
triple and it has been recently recognised by many theoreti-
cal physicist and mathematicians. The tangent bundle to a
Lie group has a natural structure of a trivial bundle, therefore
whole picture of generating the dynamics may be trivialised.
In particular, it requires trivialising canonical isomorphisms
of double vector bundles present in a Tulczyjew triple. I will
also consider reduction of the Tulczyjew triple with respect
to the group action. In the end I will show a physical applica-
tion of derived formalism, in particular how reduced Tulczyjew
triple may simplify description of the system with lagrangian
invariant under the group action. Description of the group-
case triple fills the gap beetween its classical and algebroidal
version.
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