
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?
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Pizza and pop outside afterwards!
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Optimization and its applications

in robotics, nanoparticles,

and marine surface vehicles models

Dao Nguyen • 17 March 2022

The talk is devoted to deriving necessary optimality conditions in an optimization

problem for fully controlled constrained sweeping processes, and applications to

three practical dynamical models.

Free pizza and pop afterwards!
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Baby Shark(ovskii)
doo doo doo doo doo doo

Karol Koziol • 7 April 2022

Suppose we have a continuous function f(x) from R to R. Since the domain and
codomain are the same, we can feed the output of f back into f to get f(f(x)).
If we keep repeating this, we get a sequence of real numbers

x, f(x), f(f(x)), f(f(f(x))), ...

What can we say about the behavior of this sequence? Does it ever repeat, or
does it go off to infinity? These are the kinds of questions that show up in the
mathematical field of dynamical systems.

In this talk, we’ll discuss a result in this area known as Sharkovskii’s theorem,
which says (among other things) that if we can find a point x which returns to
itself after 3 applications of f , then we can find points of all possible orders. We
will also try to make sense of the ominous slogan ”Period 3 implies chaos”.
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