
Polynomials, permutations, and
the Paris metro

Nate Harman • 9 October 2021

Suppose I have several polynomials p1(x), p2(x), . . . , pn(x), which for
small negative values of x < 0 satisfy p1(x) > p2(x) > · · · > pn(x), so
their graphs are neatly stacked in order. Then at x = 0 catastrophe
happens: all of the polynomials satisfy pi(0) = 0 and their graphs all
collide at the origin in spectacular fashion.

A moment later, for small x > 0, the graphs split apart once again
but in some new order pa1(x) > pa2(x) > · · · > pan(x).

What can we say about this new ordering? What does this have to
do with the Paris Metro?

at 4pm in EH1360

Pizza and pop outside afterwards!
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Full credit for approximately correct?
Thomas Anderson • 2 December 2021

We use approximations in our day to day life to get by: approximate recipes,
approximations to the right haircut, short hand, etc. On the other hand, it’s cor-
rect to think of mathematics as about studying in some sense ‘exactness’:

p
2 is

the solution to x2�2 = 0. Still, when it comes time to use math in the real world
it’s often required to be a little more practical.

How do we know how large
p
2 is? How do we do anything with it, and how

did people in the past work with it? And what about all the other more compli-
cated beasts than the humble

p
2? This is getting at the idea of approximating,

approximating processes, and knowing exactly how we can work efficiently
and accurately with numbers, functions, and other objects in mathematics.

Free raffle prizes afterwards!
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How to Share and Compute on Secret Data

Quang Dao • 27 January 2022

Alice has a secret that she wishes to safeguard. She wants to divide the secret into n shares and

send them to her trusted contacts so that any t of them can recover the secret, but no (t � 1) of

them learn anything about it. How can this be done?

Later on, Alice wishes to compare her salary with others in her company to find out whether

wage discrimination has taken place. However, she respects the privacy of her colleagues and

only wants to learn the conclusion, not their individual salaries. Can Alice fulfill her request?

We will talk about a solution to those two problems, which comes from an area of cryptography

called secure multi-party computation. No prerequisite is required except for an understanding

of polynomials and a healthy dose of curiosity!
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