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Mathematics and Statistics Comps Talks 

Six comps groups who did their work during Fall & Winter Terms are about to put the finishing touches on

their presentations. They'll present what they've discovered in Olin 141 on Tuesday, February 20 and on

Thursday, February 22. Stop by for a talk or two (or all of them!) and you'll be sure to learn something

about fields of mathematics or statistics you've never encountered! 

Tuesday, February 20

Title: Phinding newly reducible polynomial iterates

Speaker: Peter Illig, Eli Orvis, Yukihiko Segawa, Nick Spinale

Time: 4:30pm

Abstract: The golden ratio φ appears unexpectedly in many areas of math, as well as in nature,

architecture, and even internet memes. It turns out that φ's minimal polynomial, x2 - x - 1, has a special

property. Observe how its iterates factor over ℚ

f(x) = x2 - x - 1 (irreducible)

f(f(x)) = x4 - 2x3 - 2x2 + 3x +1 (irreducible)

f(f(f(x))) = (x4 - 3x3 + 4x - 1)(x4 - x3 - 3x2 + x + 1) (reducible!)

We see that f(x) has a newly reducible third iterate! Why is this? Can we find other quadratic polynomials

with this property? Can we find infinitely many? Our talk will answer these questions and more.

Title: Shadows of the Cantor Set (II)

Speaker: Rebecca DeLand, Jon Gillespie, Kilian Roberts, Martha Torstenson

Time: 5:30pm

Abstract: Although the word "fractal" was not coined until 1975, fractals have appeared in mathematics

since the 1700s. One of the best studied examples is the Cantor set. We investigated some projections of

more general Cantor sets. These produce "shadows" which gave us the opportunity to explore the idea of

dimension. We will illustrate the shadows of two-dimensional Cantor sets and discuss the surprisingly

simple dimension of these shadows. We will then discuss the shadows cast by the three-dimensional

Cantor set. These shadows challenge us to think about measuring dimension in new ways. Look forward

to the beautiful and complex shadows that the Cantor set casts, and the equally beautiful gaps formed by



the light that manages to pass through.

Title: Translating Between Algebra and Geometry 

Speaker: Will Hardt and Jason Zhu

Time: 6:30pm

Abstract: Not excited enough by polynomial equations in one variable? Then our talk may be just the kick

you're looking for. For the past two terms, we have been studying classical algebraic geometry, which

uses techniques from (abstract) algebra to find solutions of systems of multivariable polynomial equations.

In this talk, we will introduce Groebner bases, which are powerful tools for problems such as deciding

whether or not a given polynomial belongs to a particular ideal (in a multivariable polynomial ring over a

field). We will also see (three different formulations of) Hilbert's Nullstellensatz ("theorem of zeroes"), a

vast generalization of the Fundamental Theorem of Algebra. Finally, we will explore how the

Nullstellensatz allows us to set up a correspondence between algebra and geometry, which gives us the

flexibility to approach problems from both an algebraic and a geometric perspective.

Thursday, February 22

Title: Survey Designs for Distance Sampling: A Study of Zebra Mussels

Speaker: Alana Danieu, Nick Fredrickson, Emily Kaegi, Clara Livingston 

Time: 3:30pm

Abstract: Zebra mussels, a detrimental invasive species, have spread throughout the Great Lakes and

down the Mississippi River, infesting hundreds of lakes across North America, including Minnesota. Using

data from actual Minnesota lakes, our group investigated different designs for line transect sampling

through distance sampling simulations to estimate the number of mussels in a lake. These results can be

used by researchers at the University of Minnesota to build designs that better estimate a lake's zebra

mussel infestation level. We will also discuss the results of our own experiment which looked at how time

spent on a transect can change our estimates.

Title: Complexity of 2-Dimensional Symbolic Spaces

Speaker: Nathan Dalaklis, Neeraja Kulkarni, Daniel Weithers

Time: 4:30pm

Abstract: Symbolic dynamics is a field that relates to many branches of math, both pure and

applied. Symbolic spaces consist of alphabets of symbols and sets of rules governing how those symbols

can be arranged. These can take the form of strings of letters, arrays of integers, or even pictures that use

shapes to fill the plane. For any given set of symbols and rules, a natural question arises: is it possible to

fill the space using these? If so, in how many ways can it be done? The answer to this question is

provided by entropy, a measure of the space's complexity. Entropy in one dimension is well-understood

and relatively straightforward to compute. For two-dimensional symbolic spaces, however, calculating

entropy is a very difficult problem. This challenge led our group to create a new approach to

understanding the complexity of two-dimensional spaces. Our talk will provide an introduction to symbolic

dynamics in one and two dimensions, as well as the basics of entropy calculation. We will present some

examples of our new concept in action, and conclude with comparisons between it and formal entropy.

Title: The Mathematics of Gerrymandering 

Speaker: Dane Birkeland, Joe Cho, Solomon Foster, Anna Meyer, Annie Shapiro



Time: 5:30pm

Abstract: Partisan gerrymandering occurs when voting district lines are manipulated to favor one party's

interests over another's. But how do we quantify how gerrymandered a state or district really is? This

comps presentation will highlight several methods of measuring gerrymandering including geometric

compactness, vote share measures, and fairness simulations. We explore these concepts further through

a simulation of a theoretical state under various voting distributions. Finally, we reflect on the social and

legal implications of these quantifications in identifying and combating partisan gerrymandering. 

Lunch with Christine Collins Papai 
Are you curious how you can use mathematics and statistics for social good? Do you get hungry at

lunchtime? If so, then you should have lunch with Christine Collins Papai (next week's convocation

speaker) on Thursday, February 22! Christine was a math major at Carleton and is looking forward to

meeting with folks to discuss her work with Innovations for Poverty Action (http://poverty-action.org), an

organization focused on discovering and promoting effective solutions to global poverty problems. 

What: Lunch and engaging conversation

When: Thursday, Feb 22, 12 pm 

How: Email Adam Loy (aloy@carleton.edu) to sign up for the lunch 

Looking for Lab Assistants  
The Department of Mathematics and Statistics is looking for a few lab assistants for Spring term. If you

are interested in helping people with Statistics (R Studio) or Mathematica, please contact Mike Tie

(CMC305, mtie@carleton.edu, x4067).

Upcoming Events

Week 8, Tuesday, February 20, 4:30pm
Group Comps Talks - Olin 141

Week 8, Thursday, February 22, 3:30pm
Group Comps Talks - Olin 141

Week 8, Thursday, February 22, 12:00pm
Lunch with Carleton Alum - TBD

Week 9, Tuesday, February 27, 4:00pm
Colloquium Talk - CMC 206

Week 9, Thursday, March 1, 4:00pm
Math&Stats Prospective Majors Meeting - CMC 206

Problems of the Week



This is a special edition, so there are no problems this week! However, if you're interested, take a peek at

last week's problems or even some from further back-- there are several back issues out near the

whiteboard on the second floor of the CMC.
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