
DEPARTMENT OF MATHEMATICS IIT MADRAS, ORGANISES –
“POPULAR MATHEMATICS” WORKSHOP,

13TH-14TH FEBRUARY, 2023

1. Resource Persons

(I) Prof. Barbara Rüdiger, Head of the Stochastics group, University of
Wuppertal, Germany.

Her research interest lies in the theory of stochastic (partial) differential
equations and its applications, especially in the areas of mathematical physics
and financial mathematics. To popularize mathematics she has made a movie
with the director Ralf Silberkuhl from the company 6Tant in Wupper-
tal and the Choreographer Jean Laurent Sasportes (a well known dancer,
previously associated with the internationally famous Pina Bausch group,
Wuppertal), which explains the Boltzmann theory. Ludwig Boltzmann was
the first to mathematically describe the movement of molecules in liquids
through random processes, fundamental to statistical mechanics. Barbara
also co-authored a book on stochastic analysis.

(II) Prof. Apoorva Khare, a faculty in the Department of Mathematics at the
Indian Institute of Science, Bangalore.

He has been included as one of 75 scientists profiled in the book “75 under
50: Scientists Shaping Today’s India”, by Department of Science and Tech-
nology and Vigyan Prasar (Government of India), 2022. He is a Fellow of
the Indian Academy of Sciences, and a Ramanujan and SwarnaJayanti Fel-
low of SERB and DST. His research interests include positivity and analysis,
representation theory, and combinatorics and discrete mathematics. When
teaching at Yale University (USA) in 2011, he introduced a Math course for
non-Math Majors, which continues to be taught to date. He also co-authored
the textbook for this course.

(III) Prof. Narayanan N, a faculty in the Department of Mathematics at the
IIT Madras. He works in the areas of Combinatorics, Combinatorial Algebra
and Graph Theory.

2. Schedule and activities of the Workshop

• Barbara will give a sceintific popular lecture on Boltzmann theory of ther-
modynamics and Statistical Physics. She will also present a scientific popular
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movie, where through the dynamics of dance-theater, Boltzmann theory of
thermodynamics and Statistical Physics are explained. The intention of the
movie is to explain through pictures and arts the Boltzmann dynamic in a
comprehensive way for everybody.

Interestingly the director of the movie Ralf, expressed his interest to
present the movie himself.

• Apoorva’s first lecture will discuss a Polymath project with several people
including Terence Tao; this project was carried out entirely on Tao’s blog
online. This answers the very easy-to-state question: Which are the groups
that have a norm? To answer this, one cannot use any advanced mathematics,
because the group can be arbitrary!

In his second talk, he would like to talk about Zariski density, and explain
why it is a powerful tool by applying it to compute the determinant of a
specific family of matrices.

• Narayanan, in his first lecture talk about - Counting Clubs in Even Town
and Odd Town. A small little town has just 32 residents, but an infinitude of
clubs. In fact making clubs is about the only thing they seem to do. They even
have empty clubs with no members just for the sake of it. The city council
must act to maintain law and order. The engineers in the council suggested
they make some rules to allow only registered clubs with even number of
members and any two clubs share even number of members. Will that solve
the issue? What do you think? Or do they go to see a Mathematician? Come
to find out the exciting interplay between different areas of mathematics.

In his second lecture, he will talk about - A jig-saw puzzle with graphs and
a question about distances. Suppose, you like to arrange different graphs to
form the complete graph. If you want all your pieces to be complete bipartite
graphs, what is the best way to do this? How do you show it is the best?
We also look at another problem. In Rn, there are at most n + 1 points in
a set whose pairwise distance is the same. We consider two distance sets,
where distance between any two points in the n-dimensional Euclidean space
Rn takes only two values and see how large the set can be. Can you give a
good upper bound?

2.1. Schedule.
Speakers 13th-14th February 2023
Apoorva 3-3.45 pm
Barbara 4-4.45 pm

Narayanan 5-5.45 pm
Venue– NAC 522

• Sposnored by - Global Engagement of IIT Madras, under the IoE scheme.
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