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This is a revised version of the Gazette. Two of the presentation times were incorrect in the first mailing.

Special Comps Edition!

It's that time of year again-- and we've got two days of mathematics and mathematics/statistics comps

presentations lined up for everyone to see! On May 14 from 3:30-6:00 in CMC 206 and again on

Thursday, May 21 from 4:30-8:00 in Olin 141 the last comps talks of the year in the math and math/stats

department will take place.

Come support your friends and classmates, have fun, and learn about some exciting new things while

you're there!

May 14 Presentations

The following comps presentations will take place on Thursday, May 14 from 3:30 to 6:00 p.m. in

CMC 206.  

Title:    Number-Theoretic Applications of the p-adics

Student:   Brendan Cook

Time:   3:30-4:00

Abstract:   Similar to the real numbers, the field of p-adic numbers are constructed as the completion of

the rational numbers, but with respect to a non-Euclidean metric that encodes information about a given

prime  p.  The  p-adic  numbers  contain  the  rationals  as  a  dense  subset,  but  otherwise  bear  little

resemblance to the real numbers. In my talk, I will introduce the strange world of the p-adic numbers

and  their  unfamiliar  geometric  and  analytic  properties,  and  discuss  their  relevance  in proving  the

existence of rational solutions to certain equations.

Title:   Why is a Bobolink Like a Building: Lessons in Bayesian Occupancy Modeling

Student:   Grace Newman

Time:   4:00-4:30

Abstract:    This presentation links two disparate studies: the prediction of urbanization in Addis Ababa,

Ethiopia  and the  examination of  bird  populations  in Carleton's  arboretum.  Ultimately,  both of  these

problems reduce to occupancy models that can be described by a Bayesian hierarchical structure with

parameters estimated using MCMC methods. This remarkable similarity informs a new way of modeling

urbanization, and such a model's preliminary results will be presented and discussed.



Title:   Linear Programming and the Simplex Method

Student:   Taeyoung Choi

Time:   4:30-5:00

Abstract:   Suppose you are planning a diet that meets the minimum daily requirements of all the nutrients

as  inexpensively  as  possible.  This  minimization  process  becomes  very  complicated  as  there  are

countless varieties of foods that are available and each of available foods will contain different amounts

of various nutrients. This talk will introduce a way to translate certain types of real world problems of

maximization into Linear Programming problems, which employ a tableau to represent the problems, and

use the SIMPLEX method to transform the tableau to a final state that  contains the solution to the

question.

Title:   Calculating the Jones polynomial using a quantum computer

Students:   Ross Jennings, Bibek Pokharel, Ken Schiller

Time:   5:00-6:00

Abstract:   The Jones polynomial is a knot invariant that has been key to many developments in knot

theory since the polynomial €™s discovery in 1984. All known algorithms for computing or approximating

the Jones  polynomial  on a  classical  computer  require  exponential  time.  However,  using  a  quantum

computer,  the  Jones  polynomial  can  be  approximated  in  polynomial  time.  We  will  begin  with  a

mathematical definition of the Jones polynomial and the basics of quantum computing, with the aim of

presenting the quantum algorithm for computing the Jones polynomial. The algorithm solves one of the

hardest problems efficiently solvable by a quantum computer, in terms of computational complexity.

May 21 Presentations

The following comps presentations will take place on Thursday, May 21 from 3:30 to 8:00 p.m. in

Olin 141. Dinner will be provided from 5:30 to 6:00 p.m. for those who attend the talks.

Title:   Emergence of Synchrony in Pulse-Coupled Neurons

Students:   Devon Manber, Nimita Iyer, and Nathan Bamberger

Time:   3:30-4:30

Abstract:    Spontaneous synchronization of coupled oscillators is a phenomenon that occurs throughout

the natural world. In the human body, synchronization theory has been applied to the study of cardiac

pacemaker cells as well as the physiology of such higher level functions as movement, cognition, and

memory.  In  this  project,  we  explore  a  simple  mathematical  model  of  pulse-coupled  neurons  and

investigate the conditions that  lead to synchrony and other  behaviors.  We use analytical methods to

study the case of two neurons and numerical simulations to investigate larger systems. Come hear about

the results we discovered and some unexpected findings we encountered along the way.   

Title:   Developing a Supplementary Secondary School Math Curriculum

Students:   Ames Bryant, Kit Pavlekovsky, Emily Turner, and Tessa Whalen-Wagner

Time:   4:30-5:30

Abstract:   We think that high school students should have access to high level math, so we designed and

wrote self-guided activities to act as a supplementary math curriculum. Come hear about some of the

highlights:  exploring the wonders of  flatland,  unfolding the mysteries of  flexagons,  understanding the

geometry of robots, and proving the Pythagorean Theorem!

Title:   Product-to-Sum Formula for Knots on a Torus

Students:   Sarah Milstein, Rachel Schuh, and Nora White

Time:   6:00-7:00

Abstract:   An essential question in knot theory is whether two knots are the same. Mathematicians use

knot  invariants,  like the Jones Polynomial and related Kauffman bracket,  to aid them in determining



whether two knots are distinct. For the most part, these invariants concern knots in 3-space, but we can

also consider knots embedded in a surface, such as a sphere or a torus. This introduces the possibility

of layering multiple knots within the same surface and studying the Kauffman bracket of the resulting

knot  product.  We present  Frohman and Gelca €™s product-to-sum formula for  torus knots and our

research into possible extensions for knot products on another surface, the once-punctured torus.  

Title:    Generators of the Muller's Algebra of Curves

Students:   Crystal Lai, Matthew Sikkink Johnson, Julian Skotheim

Time:   7:00-8:00

Abstract:   In this presentation we study surfaces and the curves they contain. In particular, we examine

an algebraic structure on the curves that is related to the Jones Polynomial and the Kauffman bracket for

knots. We find an upper bound for the generating set of the associated algebra, refining a recent result

by Muller, and demonstrate how to produce any curve on the surface from these generators.  
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