
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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Fractional Derivatives
Zach Deiman • 3 February 2022

After one semester of calculus, we can compute as many
derivatives of a function as we want: 1st derivatives, 2nd
derivatives, 100th derivatives, and so on. But is it possible
to define a “�1st derivative” or a “1/2 derivative”? These
“fractional derivative” operators, also called “differintegrals,”
do in fact exist!

In this talk, we’ll introduce how to take the derivative of a
function of order q, where q is an arbitrary real number, us-
ing only first-year calculus (and some help from the gamma
function). We’ll compute differintegrals of some basic func-
tions, discuss their properties, observe the graphs of differ-
integrals, and explore one or two applications of fractional
derivatives.
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