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From Cape Town to Cameroon

Although mathematics became a truly worldwide endeavour in the last century, Africa
remained a blank spot for a long time. Fortunately this is changing rapidly and many new
initiatives have been launched to promote mathematics on the African continent. In the
past few years, Diletta Martinelli, an assistant professor at the University of Amsterdam
with a passion for geometry and education, has been involved in several of these projects.
In this article she shares her experiences with us.

| was advised that a good place to start,
if | wanted to explore the African mathe-
matical landscape, was AIMS. That’s the
African Institute for Mathematical Scienc-
es, or the African Institute for Minimising
Sleep, as the students | met liked to call
it when they were overwhelmed by assign-
ments. AIMS is a pan-African network of
different institutes of excellence. There are
currently five centres (South Africa, Gha-

na, Senegal, Rwanda and Cameroon) and
each institute offers a one-year master
program that attracts talented students
from all over the continent. In 2018 | vis-
ited the centre in Cape Town, in South Af-
rica, where | co-supervised a student for
his final project. In January 2020 | taught
a course about Differential Geometry of
curves and surfaces at AIMS-Cameroon
in Limbeé.

The academic year at AIMS starts with
some introductory courses that aim to pro-
vide common foundations for the students
and a kind of warm-up to mathematical
courses taught in English. This requires
a bit of adjustments for students coming
from French or Arabic-speaking countries
(AIMS provides language classes through-
out the year). After that, the year is divided
in blocks of three weeks and the classes
are given by invited lecturers from local
and foreign universities. From a personal
point of view, | cannot recommend the ex-
perience more. It is incredibly immersive
and | truly enjoyed the sense of commu-
nity: you live and work in the same build-
ing with all the students, so you end up

A scenic view at Muizenberg Beach near the AIMS Institute
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sharing much more than just the time of
the lectures, including table tennis match-
es, French classes and trips to the beach.
The students come from all over Africa, so
only by chatting with them you can learn a
lot about the different countries and study
experiences. On top of that, the centre
in Cape-Town is literally in front of Mui-
zenberg beach, one of the most famous
surfing beaches in South Africa, while the
institute in Limbé is next to the botanical
gardens and a wildlife centre with gorillas
and baboons.

AIMS attracts students with very differ-
ent backgrounds, from computer science
and business to physics and pure math-
ematics. This is purposely done, to en-
courage team-work between people with
different expertise in order to create the
next generation of Africa innovators. This
brings some challenges for the lectur-
ers. In my class, for example, | had stu-
dents that were taking a pure mathemat-
ics course for the first time, while others
had seen already some pretty advanced
material.

The three week block is very intense,
with the students following three cours-
es each involving several quizzes and
assignments each week. Students are all
hard-working and motivated, but for some
of them it is hard to interiorise so many
new notions and topics in such a short
amount of time. Despite the stress, all the
students | talked to were incredibly hap-
py about their AIMS experience, they were
valuing in particular the possibility of inter-
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acting with the lecturers and the important
network of contacts they were provided
with.

During the weeks in Cameroon, | decid-
ed to organise a meeting with the female
students of the centre, to share some ex-
periences of being a woman doing math-
ematics. Even though the circumstances
were sometimes very different it was easy
to relate my experience with theirs. Unfor-
tunately, | realised that certain stereotypes
know no geographical boundaries. Given
these difficulties, | was very happy to dis-
cover that AIMS has an active diversity-
club that is organising several activities to
promote a more inclusive environment.
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Meeting with the female students in Cameroon

| have also supervised (or co-super-
vised) four students from AIMS so far. The
first one, Mahefa, was from Madagascar.
| learned that the academic system in for-
mer colonies is still shaped around the
curriculum of the former colonial pow-
er. Countries that were under French rule
tend to have a stronger tradition in pure
mathematics, and that is reflected in the
interests of the students at AIMS. Mahefa
was a very bright student, his project was
on action of finite groups on compact Rie-
mann surfaces. Most of the material was
completely new to him, but he was very
mature in handling the new material and
very dedicated to the project. | co-super-
vised him together with Alberto Cazzan-
iga, a colleague and friend of mine that
at the time held a postdoctoral fellowship
in Cape Town. | interacted a lot also with
Jean-Micheal, another student from Mada-
gascar that Alberto was supervising on a
project about Dynkin diagrams of ADE sin-
gularities. Mahefa and Jean-Micheal were
inseparable and | was really happy when
they both obtained a scholarship for the
master program at the Central European
University in Budapest. Mahefa has recent-
ly started a PhD in analysis and measure
theory at TU Eindhoven.

After the course in Cameroon, three stu-
dents had asked me to supervise them for
their final AIMS thesis. Janvier, from Congo,
worked on the Veronese surfaces and its se-
cant variety, learning some basic concepts
in algebraic geometry and tensor decompo-
sition. Herilanto, from Madagascar, worked
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Teaching at the workshop in Nairobi

on elliptic curves, focusing on the basic
definitions, the Weierstrass form and the
automorphisms group, co-supervised also
by Enrica Floris from Poitiers. And finally,
| co-supervised Romaric, from Cameroon,
together with Nicolau Sarquis from Auck-
land in New Zealand, on a project about
introduction to Riemannian Geometry. The
communication was not always smooth
because the internet connection at AIMS is
not completely reliable, so it was not easy
to have Zoom meetings and we often had
to rely on frequent email exchanges. The
AIMS students have the help of local tu-
tors, but not all of them have the necessary
background to help the students with tech-
nical questions. Also, all of us had quickly
to adjust to the new regulations and the
difficult working conditions that we had to
adopt in the effort to control the spread of
the Coronavirus pandemic. Taking into ac-
count all these challenges, | was even more
proud when all three of my students suc-
cessfully defended their thesis and gradu-
ated from AIMS at the end of May last year.

All of them want to continue studying
pure mathematics and do a PhD, ideally in
a western university. Scholarships for a PhD
position are very competitive, especially
for students coming from Africa, so the
path in front of them is far from smooth.
However, not all of the students | met were
dreaming about coming to Europe: Peguy,
a PhD student in physics that worked as a
tutor for my course, did a short internship
in France and told me that after all the
negative stereotyped he had to face there,

i TTowim A acad iy
oo, T sap b sk o ke
ek uiatn?

Sufed s RN
S e

he decided not to apply to Europe again
(plus “French food is too plain”). Agnes, a
shy girl from Nairobi following my course,
when | asked her what were her plans after
AIMS, had not a moment of hesitation and
said she wanted to study data science and
specialise in sustainable agriculture, since
water shortage due to climate change is
one of the main problems that Africa will
have to face in the near future and she
wanted to help her country.

Outside of AIMS, | interacted with some
research communities in pure mathemat-
ics at Makerere University in Uganda, at
Ibadan in Nigeria and at the University of
Nairobi in Kenya. In August 2018, | went

to Nairobi for three weeks where | co-or-
ganised a workshop in algebraic geometry
and a pre-workshop school for local master
students. The local researchers in Nairobi
complained about the teaching overload
and the isolation from the main mathemat-
ical community due to lack of funding for
travelling to conferences and for research
visits. Professor Jared Ongaro is dedicat-
ing a lot of time and energy in trying to
strengthen the local algebraic geometry
group. He is convinced that, at least for the
moment, the best strategy is to help the
best students to get PhD positions outside
of Africa, hoping that after that at least
some of them will decide to go back to
Nairobi. Professor Ongaro was also stress-
ing the importance of having workshops
there and bringing foreign researchers to
Nairobi to give both the students and the
research community more possibilities of
interactions and networking, even if only
for a short time.

Africa has a fast-growing young pop-
ulation that in the next years will have
even broader access to higher education.
So, despite the many challenges that the
African mathematical community is facing,
there are several reasons to hope for the
future. | am looking forward to the end of
the pandemic and to be able to go back
to Africa and keep learning about the lo-
cal mathematics and explore possibilities
of connection and interaction with western
institutions.

The website of AIMS is: www.nexteinstein.org.

Introductory talk about the Minimal Model Program at the AIMS Journal Club, Cape Town



