
  
  

   With Support from the Jack Carr Fund 

#4 

Heriot Watt leads 
to Risky Business 

with Efthalia Tzitzili 

 

 

 Solitons and 
Heriot-Watt 
by Robert Weston 

 

Buffon’s Needle  
with Alexandre Martin  

 



Issue 4 Heriot-Watt University, Maths Newsletter 13 February 2022 1 

Department News and 
Events 

Watts On In Maths 
Lucy Welford 

A lot of students across all year groups have mentioned that 
they feel lonely and isolated from other students during these 
times of RBL, which is easily understandable and something 
that I think all of us have felt at some point. I’ve spoken to a 
number of people across the department to see what we can 
do to help students connect with one another for both social 
and academic purposes, both in-person and virtually.  

 

Discord is a virtual messaging platform, with different groups 
(called servers) set up for people with common interests. You 
do need to set up an account to use Discord, but it is free and 
is straightforward to do. Some benefits of Discord compared 
to other messaging services is that that you can type in LaTeX, 
voice call, video call and share 
photos, so is a great option if you 
want to ask a question or work 
collaboratively with others in a 
virtual setting. There are currently 
Discord servers set up for years 2,3 
and 4 Maths at Heriot-Watt, which 
you can join at  

Y2: https://discord.gg/sS53Z5wKDK 

Y3: https://discord.gg/n57cb3MRRv 

Y4: https://discord.gg/FS7UpUEx4Y 

For more generic Maths questions, the Maths Café also has a 
Discord server, where you can have a chat with students from 
all years or ask a specific Maths-related question, which you 
can join by accessing the Heriot-Watt Discord server at 
https://discord.gg/q58sDA549G (note that you will need to 
enter your HW email address to join this server).  

 

The Maths Gym is a brilliant resource not just for Maths 
students, but for any HW students with any Maths 
components within their degree that need some help. They 
offer face-to-face support within their room in GRID on 
Mondays 10-12, Wednesdays 1-3 and Thursdays 1-3 – no need 
to book and open to all! Online, you can book a one-to-one, 50 
minute session on Teams for help through 
https://outlook.office365.com/owa/calendar/MathsGym2@
heriotwatt.onmicrosoft.com/bookings/.  

The Maths Café, affiliated with the Maths Gym, run social-
related activities for Maths students. They are running face-
to-face sessions within the Creative Studio of GRID on 

Thursdays, 1-3 (with biscuits!), completely peer led and is an 
opportunity to meet others on your course in your year and 
others, work through problems and chat about life at HW. 
Again, the sessions are drop-in and open to all. They also run 
a series of Maths Café Talks, inviting guests to talk about their 
academic research in Mathematics, on Microsoft Teams. The 
upcoming talks for semester 2 can be found at 
https://mathsgym.hw.ac.uk/maths-cafe/.  

 

The Maths Society have started running a number of events 
both on-campus and virtually for students to engage socially 
over Mathematics, open to all HW students with any interest 
in Mathematics. Previous events have included board game 
meet-ups and online guest lectures. Events are currently 
advertised in the Maths Newsletter and emailed via my School 
Officer email – so keep an eye on your inbox!  

 

If you’re an AMS student or have an interest in a career in the 
actuarial industry, then certainly look at joining SAS (Student 
Actuarial Society). They run a number of socials both online 
and in-person (including their famous annual mystery bus 
tour) and careers based events, including their annual 
conference and skills development workshops. Membership 
starts from £3 a year via the Student Union website.  

 

The Piscopia society is a female-led initiative to encourage 
more female and non-binary students to consider further 
academic study in Mathematics and to increase social 
connections between students. They organise a number of 
events and talks throughout the year. You can find out 
more information about Piscopia and sign up to their 
mailing list at https://piscopia.co.uk. 

 

 

 

For all the latest updates, events and news from MACS, make 
sure to follow the MACS Instagram account at 
@heriotwattmacs. Updates are shared daily on their stories so 
is a great way to stay informed!  

Finally: if you are struggling, please do reach out to somebody 
and talk! My School Officer inbox is always open to anybody, 
or get in touch with your personal tutor as they will be more 
than willing to help. Alternatively, please reach out to your 
class reps – they have access to course group chats that you 
can be added to and are always happy to chat.  

 

Scottish University Maths Olympiad  
 
Saturday 5th March at University of St Andrews!  
 
More updates will be posted on the SUMO Facebook page: 
https://fb.me/e/4xUzeQ02X. For questions you can email 
sums@st-andrews.ac.uk and if you want to find more team-
mates try at the Maths Café! 

Maths Society 

 Lotte Hollands – 16th February  
both online and in EM 1.82 
Spectral networks and quantum field theory 

 Anatoly Konechny – 2nd March 

Discord 

Maths Gym and Maths Café 

AMS Society 

Piscopia 

MACS Instagram 

@ The Bayes Centre, University of Edinburgh 
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Year 3 (Alexandre Martin) 

Dear everyone, I hope this first part of the semester went well 
for you. With Consolidation Week starting, take some time to 
catch up on the material seen so far, and also make sure to get 
some (well-deserved!) rest, in order to be ready for the rest of 
the semester. While the exams still seem far away at the 
moment, keep in mind that they will be timed exams this time 
around, so you can already think about how you will organise 
and prepare yourselves for them. All the best, Alex 

Make A Wish Response 
 

We had many responses from students about how they would like teaching 
to look like coming out of RBL. Below are the most common requests. 

Some Jokes to Enjoy during 
Consolidation Week 

Year 4/5 (Laura Ciobanu) 

Dear Year 4 and 5 maths students, You’re on the last stretch                                     
of your studies marathon. Like a Hollywood movie hero, you’re 
close to the finish line but you’re out of breath and trying to find 
the force within you to cross that line. It’s hard, especially after 
the long uphill battle of the last years, but your friends and 
family, and us, your lecturers, are cheering you on. Getting there 
and completing your degree will be a sweet moment, so give it all 
you’ve got in the next few months! NB: Apologies for the cheesy 
motivational speech above, I am not a Hollywood football coach 
giving game changing advice in the locker room. But whatever 
packaging, I do mean the message!  

Heads of Years 

 What did the triangle say to the circle? - You’re pointless 
 

 I saw my maths teacher with some graph paper today - I think she 
is plotting something! 

 
 Did you hear about the mathematician who is afraid of negative 

numbers? - He will stop at nothing to avoid them! 
 

 You know what seems odd to me? - Numbers that aren’t divisible 
by 2! 

 
 I was once asked, why, why did I divide sin by tan? - Just cos! 
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Solitons and 

Heriot-Watt 
Robert Weston 

 

What is a soliton? It’s a localized, wave-like disturbance that 
moves at constant speed and form – it neither breaks nor 
spreads out. Solitons were first observed experimentally in 
1834 on the Union Canal close to our 
Edinburgh campus by the young Scottish 
Engineer John Scott Russell. In his  
own words: https://youtu.be/fTwci2gu5Zc 
 

I was observing the motion of a boat which was 
rapidly drawn along a narrow channel by a pair 
of horses, when the boat suddenly stopped – not 
so the mass of water in the channel which it had 
put in motion; it accumulated round the prow of 
the vessel in a state of violent agitation, then 
suddenly leaving it behind, rolled forward with 
great velocity, assuming the form of a large 
solitary elevation, a rounded, smooth and well-
defined heap of water, which continued its course 
along the channel apparently without change of 
form or diminution of speed [...] 

 
Some of the more intrepid HW Maths Department staff have 
been involved over the years in recreating this phenomenon on 
the same canal. Here are a couple of attempts: 

Scott Russell built a wave tank to study this neat phenomenon 

and wrote several scientific papers1 which didn’t create too 
much of a stir. They did however lead to some theoretical work 
towards the end of the 19th century, culminating in the 
observations of two moustachioed Dutch Mathematicians 

Diederik Korteweg and Gustav de Vries. The ‘KdV’ equation2 

they came up with is a third-order partial differential equation 

𝑢 + 𝑢 − 6𝑢𝑢 = 0  

satisfied by the function u(x,t), where x represents space and t 
time. This equation is non-linear as you can see from the third 
term, and so looks like it is going to be mighty difficult to solve. 
However, surprisingly, there is a very simple solution 

 
1See https://www.macs.hw.ac.uk/~chris/scott_russell.html 

2 D.J. Korteweg and G. De Vries, (1895), Philosophical 
Magazine, 39 (240): 422–443 

u(x, t) = −
c

2
𝑠𝑒𝑐ℎ

√𝑐

2
(𝑥 − 𝑐𝑡)  

Put this into your favourite plotting software, or better still 
sketch it, and you will that see it looks pretty much like the 
pictures - a rounded hump moving along at speed c. It’s a 
soliton! Wavelike solutions of non-linear equations do not 
normally behave in this way – they usually either spread 
out/disperse or break. Somehow the dispersing and breaking 
miraculously cancel out for the KdV equation and the soliton 
continues happily on its way. Moreover, there are other 
solutions corresponding to two or more soliton-like humps 
moving at different speeds. When the solitons collide, they just 
pass through each other undisturbed - except one jumps 
forward a little and the other jumps backwards! 

The mathematical question arises: What is going on? Or 
rather, there are a series of questions: Why does this equation 
have such simple solutions? Is there a fixed way of 
constructing the solutions? Are there other non-linear PDEs 
with solutions like this? 

The systematic answers to these questions had to wait until the 

1960s and the work of Norman Zabusky, Martin Kruskal3 (the 
latter was awarded an Honorary Doctor of Sciences degree by 
Heriot Watt) and others. They understood that what was 
special about the KdV equation was that it was ‘integrable’. If 
you want a definition of an integrable system you should take 
Anastasia Doikou’s fourth-year Pure Maths D course on this 
topic. Definitions aside, what characterises an integrable 
system is the existence of many quantities that do not change 
under the time evolution given by the equation. For the KdV 
equation, there are an infinite number of such quantities. The 
first few are: 

mass = 𝑢dx ,  momentum = 𝑢  dx,   

and energy = (2u − u  )dx 

Since the 1960s the subject of integrable systems has taken off, 
and the underlying mathematical structure has been 
understood in exquisite detail. The subject brings together 
ideas from algebraic geometry, analysis, dynamical systems, 
mathematical physics and other fields of modern 
mathematics. The Heriot Watt Mathematics Department has 
been at the forefront of these developments. Many other 
integrable systems with soliton-like solutions have been 
constructed and solved.  

As for my own research, I work primarily on ‘quantum 
integrable systems’, a field of mathematical physics which 
constructs and solves quantum-mechanical systems in terms 
of solutions that are quantum analogues of solitons. The 
mathematics here looks even more arcane, and is related more 
to algebra and representation theory than algebraic geometry. 
However, it is not all abstract nonsense! One of my proudest 
achievements is to have gone all the way from the 
representation theory of elliptic quantum groups to predicting 

neutron scattering in the lab 4 . This is the power of 
integrability. John Scott Russell knew he was on to something 
that day. 

3 N. J. Zabusky and M. D. Kruskal, (1965), Phys. Rev. Lett. 15, 240 

4 J-S. Caux, H. Konno, M. Sorrell, and R. Weston, (2011), 
Phys. Rev. Lett. 106, 217203 

John Scott Russell..? 

  Thanks to B. Rynne and C.Eilbeck for the pictures 
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Heriot-Watt leads to  
Risky Business  

 

Recently we sat down with Efthalia Tzitzili, who obtained her 
MSc and PhD from Heriot-Watt and now works for a UK bank.  

Watch the full interview (with extra content) on 
YouTube https://youtu.be/TqnW6f2lfVk. 

If you are interested in MSc/summer 
placement opportunities for this 
summer with the Scottish Financial 
Risk Academy, check out our article on 
page 6 by Stephen Marshall!  

Could you tell us about your current job, and how you 
got there since graduating?   

At the moment I am a risk scenario modelling manager at a 
big UK bank and what I do is called credit risk stress testing. I 
develop models that forecast the probability of default of 
different wholesale customers of the bank. Based on the 
output of these models the bank 
ensures that their capital levels are 
sufficient. My first degree is in pure 
mathematics which I got from the 
university of Crete in Greece. After that 
I did a master’s degree here at Heriot 
Watt in applied mathematical sciences 
and then a PhD where my thesis was 
mostly focused in numerical analysis of 
stochastic partial differential 
equations.   

When I was about to graduate, I took 
part in a recruitment opportunity at 
Heriot Watt. A group of people from the 
bank presented to us what they work on 
and which potential roles they had 
available. We discussed about the different types of projects 
that were available at that time and some of them were of 
interest to me. That’s how I found out they were recruiting, 
and I applied there.  

In retrospect, what was the most useful thing you 
learned during your degree?  

I think the most important thing that I learned during my 
study years was how to learn. Throughout the years we’re all 
exposed to a huge amount of information. Some of it we are 
required to learn and some of it we learn because we’re 
interested in it and we want to, either way I don’t think we are 
capable of consciously using all this information at all times. 
Some of it I think goes into a dormant bucket at the back of 
our brain but what I think stays there and that we can use at 
all times is this mechanism that we have developed about how 
we can learn. This involves how we can have access to 
information, how we can process it and how we can eventually 
use it. It also involves things like, for example, how do we 
persevere, how do we keep trying, how do we stay focused to a 
goal that we have or how do we approach problem solving, 
how do we do research independently or how do we stay true 
to the ethos and the values we represent – I think these are the 
most important things that I have learned at university. 

What kind of maths enters into the work you do now, 
and how does it enter?  

I’ll just tell you that what I do falls under the more general and 
the wider umbrella of statistical modelling. Some things that 
you might come across in credit risk stress testing are the 
background that you need for these models – it could be 
regression methods, Bayesian methods or differential 
equations. Most recently and with the data getting bigger and 
bigger, its machine learning methods which are quite popular 
as well. For the models that we develop, we usually decide the 
type of model depending on data availability – this is a very 
important aspect of what we do.  

 The other aspect that we look at is the complexity of the 
implementation, whether it is in scope to have a model that is 
more sophisticated or whether we would like something 
simpler. We also look at the execution time – how long does it 
take for something to run and give us the results that we want 
to use and how quickly and swiftly we need to repeat this 
process. This doesn’t strictly fall under a mathematical 
background – of course some programming skills are very 
welcome in my field. From what I remember from my 
university times, I had reasonable exposure to programming, 
so I think an applied mathematical course, or an applied 
mathematical diploma even probably provides sufficient, 
depending on the role of course, background for somebody to 

get started with programming. 

Are there any challenges you 
personally faced since leaving 
university?  

If I reflect on the knowledge that I had 
from my university times and the training, 
I think I was sufficiently prepared for a role 
in the industry – at least from what I 
started from. 

Do you have any words of wisdom 
for us?  

I would just tell people to work hard and 
believe in themselves, it’s very cliché but I 
think that’s all you need. You just need to 

do something that you love and are passionate about it and 
believe that you’re going to make it. I would have saved myself 
from a lot of worries and concerns if I had believed a little 
more in myself.  

What are interesting future perspectives in your job 
and why should new graduates enter this area? 

One of the most interesting perspectives of stress testing, 
which is what I do, is climate change stress testing. This is an 
initiative that the bank of England had quite recently. They 
have required the biggest UK banks and some insurers to 
assess their customers against risks that come specifically 
from climate change. Here we can speak about two different 
types of risks usually. We’ve got the physical risk which has to 
do with an acute physical phenomena that we might come 
across because of the climate change in the future, things like 
flooding’s or wild fires. Then we’ve got the transition risk as 
well. The transition risk is about how we are expecting the 
economy to migrate towards a greener style of production, a 
greener style of actually doing business and doing everything. 
Over all we’re talking about different demand creation and 
destruction in the economy when we are talking about a 
transition to a greener economy. That’s more or less what we 
are going to be looking at in the future I think and climate 
change stress testing is one of the perspectives that I think has 
a lot of interest.  
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Buffon’s Needle*with 

Alexandre Martin 
Watch the full interview (with extra content) on 
YouTube https://youtu.be/E8AvsAGh4NQ  

How does it feel to be back on campus? 

I’ve personally really enjoyed it - being able to 
see students again and having a social 
interaction and a chat before and after classes is 
something I feel most lecturers and students have 
really missed.  

What is some useful advice you have received and 
would give your younger self?  

To try to communicate your 
mathematics as clearly as possible. 
Communicating mathematics is hard 
– maths is hard in general – I believe 
it really pays off to take a step back 
and to think about how you are going 
to structure what you want to say and 
how to highlight the key ideas. As a 
student it’s really useful to see the big 
picture as it checks that you 
understand something deeply, but 
also being able to explain something 
clearly - to explain why what you are 
doing is interesting - is a good way to 
get others interested in your work 
and is useful for when you’re 
applying for jobs.  

What is a common myth about your profession that 
you want to debunk? 

Mathematicians being solitary people. Of course, we spend a 
lot of time on our own thinking about maths, but there is a real 
important social aspect of working with others - there is a 
whole community to work with. 

What are some useful resources for students who 
want to dive deeper that helped you along the way? 

There is a difference from when I was a student and now- 
everything is online. There’s much more now than what there 
was when I first started. There are so many resources online 
such as channels on YouTube, online magazines as well as 
countless resources on social media (like reddit for example). 
Books, however, are the main resource. There are lots of books 
on different topics – I advise you talk to your lecturer. We can 
give you ideas on what books would help you in certain topics. 
We really enjoy seeing students showing interest in what we 
teach, we want to help.  

Is there any mathematician that has particularly 
inspired you? 

I am more interested in the mathematics a mathematician has 
created or worked on rather than their story or background. 
One mathematician that has inspired me most has to be Galois 
– the French mathematician. Even though his work isn’t really 
connected to my own, I found his theory incredibly interesting 
when I learned about it in my first year of uni. His work had a 
big impact on the mathematician that I became. To 

understand an object, it’s useful to understand its symmetry, 
for example, when trying to understand polynomials it’s 
important to understand the symmetry of a polynomial. Since 
learning about his theory, I really began focusing less on 
computations  in maths and more on the abstract structure 
around it. 

When do you believe students can call themselves 
mathematicians? 

I really don’t believe there is a clear-cut definition. As a 
student, if you can recognise yourself as someone who spends 
a lot of time thinking or working with mathematics, trying to 
use mathematics to solve problems (applied or not) and 
reading or teaching mathematics, then I believe it’s perfectly 
fine to refer to yourself as a mathematician.  

We see some students finishing their maths degree 
and are still unsure what their area of interest is, any 
suggestions? 

This isn’t surprising actually; you are still 
quite young mathematically and it can be 
quite hard to know at that early stage what 
it is you’re wanting to do – especially for 
such a significant amount of time. I’ll use 
myself as an example, when I was an 
undergraduate, there were some topics I 
had enjoyed and others that I didn’t, but 
there was nothing I was specifically set on 
working on as a field. My advice is to dig a 
little bit deeper, and maybe ask for advice 
from your lecturers. If you already know 
you like a specific topic, it might help to 
know where to look for more material to 
refine your tastes. 

 

What are common misconceptions about maths / a 
maths degree and how would you combat them?  

The main misconception with mathematics is from the way 
students are taught in high school. There is a lot of emphasis 
on being taught to the test - such as learning formulas and how 
to solve given problems. Due to this, students come with the 
expectation that mathematics is all about those formulas and 
algorithms and not so much about the understanding of how 
and why it all works, there is no emphasis on proofs or 
understanding.  

Is there a question that you are most tired of hearing? 
If so, what would you like to say about it? 

What is it used for? I think it is very important that we can 
explain why mathematics can be useful, especially since the 
public is funding universities. However, we shouldn’t try to 
only justify mathematics by its usefulness in the real world – 
it is also an extremely powerful tool for concrete problems. 
Like music, mathematics is something people may spend their 
entire lives doing because it’s extremely meaningful to them. 
We need to emphasise the cultural value of mathematics and 
not only its economic worth.  

Our last question to Alexandre was: 

“Is there any piece of maths you would like to tell us 
about?”… 

To find out – scan the QR code to watch the full video! 

(Spoilers: it may involve Buffon’s Needle*) 
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Jack Carr Fund Grants 
Scheme 

Robin Knops 

Applications under the above scheme are invited at any time 
for grants not exceeding £500 and should be submitted by 
email to June Maxwell j.maxwell@hw.ac.uk. The 
Departmental webpage provides further particulars and also 
an Application Form for use if preferred. Alternatively, 
applicants should send an email stating 
name, degree course and year, brief 
description of intended use of the grant, 
and estimated cost. The scheme is open 
to Heriot-Watt University students 
currently registered in Edinburgh for an 
undergraduate or postgraduate degree 
normally in the mathematical sciences. 

For informal advice, please consult Professor Robin Knops 
r.j.knops@hw.ac.uk 

 

SFRA Placements 
Stephen Marshall 

Scottish Financial Risk Academy (SFRA) advertises industry 
projects for summer online placements to MSc students in the 
programmes of Financial Mathematics, Actuarial Science and 
Management, Operational Risk and Statistics. 

Projects will be available from 21st March 2022 and 
advertised on the SFRA website. This year we are happy to 
announce our Industry Partners are Hymans Robertson, 
Baillie Gifford, Lloyds Banking Group, Barclays, Moody’s 
Analytics, Sainsbury’s Bank, Bank of England & HSBC. Please 
note, deadlines for application submission will be on the 
advertisement document. 

This is a competitive process, (please note these projects are 
advertised to MSc students in our partner schools at 
University of Edinburgh and Strathclyde University), and 
students will apply through submitting a letter of interest and 
CV to SFRA for the industry partner’s attention. The Industry 
Partner selects a shortlist of students and interviews are held 
4th – 24th April 2022. Successful candidates are supported in 
their online placement by the SFRA Coordinator, Academic 
Supervisor and Industry Supervisor. Placements take place 
from June to Mid-August, and the project will form the basis 
for your Dissertation. 

If you need any further information on how to apply, please 
check out our website for further information or contact 
stephen.marshall@hw.ac.uk . 

Students Information page: 
https://www.sfrascottishfinancialriskacademy.com/student-
applicants 

CV and Covering 

Letter:  https://www.sfrascottishfinancialriskacademy.com/
project-placements 

Past Project examples: 
https://www.sfrascottishfinancialriskacademy.com/2021-
placements  

Maths Newsletter 
 

Thank you for reading this far and for continuing to support 
this project! We hope the consolidation week is enough to 
catch up on all the sleep before easter break! 

This marks the end of our first year creating the Newsletter. 
There have been a lot of exciting moments preparing 
interviews, articles and brainstorming meetings and perhaps 
even more infuriating word-editing sessions and technical 
difficulties. Creating something from scratch has definitely 
been an adventure, and even though we lost many along the 
way we also found some amazing new additions to the team, 
including Leigh, Sean and Joshua!  

With this issue we would like to say goodbye for now and we 
wish you a successful end of the academic year. We hope you 
enjoy the summer and perhaps we will see you again soon.  

Finally, as always, a special mention to all the people who took 
the time to contribute towards this Newsletter, in particular 
Lucy, Robert, Efthalia, Alexandre, Stephen and the Jack Carr 
Fund for supporting us in this endeavour.  

We hope you are as happy with the final product as we are. 

The Maths Newsletter team 

 

 

The Team 

Clara Flegel 

David Taylor 

Mahsa Manzari 

Sean Lamb 

Leigh Gallacher 

Joshua Whitby 

Laura Ciobanu  

 maths-newsletter@hw.ac.uk 
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