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Abstracts 

Franck Kalala-Mutombo and Ernesto Estrada, Department of Mathematics and Statistics, 

University of Strathclyde, Glasgow  

Long-Range Contacts in Social Networks: The Case of Epidemic Spreading  

We introduce the idea of considering the eventual proximity among individuals in a 
social network as a function of their 'cultural distance'. The cultural distance among two 
individuals is given by their topological distance in the social network and the eventual 
proximity is determined by this distance and a parameter accounting for the feasibility 
of individuals to meet together at the same place and time. Using these ideas we 
generalize a nonlinear dynamical system model based on a Markov chain to account for 
the transmission of an infection in the network. When the feasibility for long-range 
interactions among individuals is zero we recover the original approach, but as soon as 
this parameter increases the infection becomes easily epidemics. We illustrate the 
results by using random networks as well as real-world ones. 

Anthony Woolcock, University of Warwick 

Linked and Weighted Opinions: Extensions to the Axelrod Model. 

 
Many societies exhibit cultural fragmentation. This is despite individuals trying to reach 
agreement with those they meet. The model proposed by Axelrod is one which captures 
this dichotomy.  It contains the idea of homophily, where individuals which are more 
similar are more likely to interact, and the mechanism of social influence, where people 
become more similar after interaction. Axelrod’s model is interesting because for 
different parameter choices the opinions of all the individuals will move towards 
consensus, or a frozen fragmented state, and a phase transition is observed between 
these two types of frozen state. 
 
We provide an extension to the Axelrod model. Firstly opinions are no longer 
independent of each other. Pairs of linked opinions are included in the model. This 
affects the likelihood of which opinion is changed upon interaction.  Separately, we also 
modified the model to change the probability of interaction. Opinions no longer 



contribute equal weighting to this probability. For both model changes we observe how 
the routes to frozen states are modified but the typical type of frozen state is resilient to 
these model alterations. 

Robert Goudie, University of Warwick 

Graphical models for social networks 

Abstract: In recent years, there has been substantial progress in the quantitative study 
of social networks. A separate, parallel development has been the growth in the use of 
graphical models. Graphical models provide a framework for representing graphically 
the conditional independence structure of a multivariate probability distribution. In a 
social network, there are often a number of individual-level attributes of interest, which 
depend on other attributes of that individual, as well as attributes of other individuals. 
This situation may be amenable to being described concisely by a graphical model. I will 
discuss a possible approach. 
 

Timothy Rogers, School of Physics and Astronomy, University of Manchester 

 
Schelling's model of segregation.  

 
Schelling's model of segregation is one of the first and most influential models in the 
field of social simulation. It has been studied extensively over the last 40 years, initially 
in the fields of sociology and economics, and more recently from the perspective of 
statistical physics. Unfortunately, its broad appeal has lead to a rather fragmented 
literature on the subject: a myriad of different versions of the model have been 
simulated and various analogies made with physical systems, but a cohesive 
mathematical treatment is absent. 
 
In this talk, I will present a simple unified framework for the study of Schelling’s model 
and its many variants in the context of statistical physics. Within this overarching 
structure, some of its more interesting features (for example a jamming transition) may 
be understood in greater depth through analytical studies of simpler forms of the model.  
 

Karin Mora, University of Bath 

 
Dynamics of maps with gaps 

 
This talk focuses on the dynamics of one-dimensional piecewise-smooth maps, also 
called maps with gaps. These are usually 1D approximations of electrical or mechanical 
systems, for example impact oscillators. 
The piecewise linear and square-root map have been studied in depth by Nordmark and 
many others. However, there is no study of a more general map, or more specifically, 
order p map with a gap. We will introduce such a map and present the rich global 
bifurcations that are caused by parameter variation. Further, we will show how the 
map's order and the discontinuity influence these bifurcations. 
 



 

Mark Peletier, University of Eindhoven, visiting University of Bath 

 
Variational analysis of a striped-pattern model 

 
In this talk I discuss work with Matthias Roeger, Yves van Gennip, and Marco Veneroni 
on curvature-penalizing energies that arise in models of pattern formation. These 
nonlocal energies contain competing terms, 
penalizing both rapid variation and large-scale aggregation, and this      
competition results in structures with a preferred length scale. 
 
In various different settings we find that in a more subtle way - or more 
precisely, at a higher order in $\epsilon$ - the energy also penalizes     
curvature. We show how this phenomenon can be understood, and we formalize it in 
terms of a Gamma-convergence result.  
 
The findings give insight into the role of curvature in stabilizing some naturally-
occurring structures, such as the lipid bilayers that bound every living cell and such as 
striped patterns in various biological and chemical systems. 
 
 


