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Mathematics & 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 beginning either at 3:30 on Tuesday, February

23 or at 3:30 Thursday, February 25. Stop by for a talk or two (or all of them!) and you'll be sure to learn something

about fields of mathematics you've never encountered! And there's an added bonus: since the talks take place in

the evening, dinner will be provided for all attendees.

Tuesday, February 23, 3:30 - 8:00

Title: The Mathematics of Origami

Speaker: Thomas Bertschinger, Joe Slote, Claire Spencer, Sam Vinitsky

Time: 3:30 - 4:30

Is folding better than a ruler and compass for making geometric constructions? How can we tell whether a sheet of

paper with a crease pattern marked on it can be folded into an origami model? If it can, then in how many ways?

Even though researchers are just at the cusp of understanding the mathematical underpinnings of this ancient art

form,  many  intriguing  facts  have  been  uncovered--leading  to  applications  in  areas  as  diverse  as  satellite

deployment and biochemistry. In our hour we will discuss a selection of published and original results, as well as

some important open problems.

Title: Modeling the Spread of HIV in a Prison

Speakers: Michelle Marinello, Rachel Martin, Evan Olawsky and Maggie Sauer

Time: 4:30 - 5:30

How can we use probability and stochastic processes to model the outbreak of a disease? How many different

ways can we build our model? How can these models help public health officials slow or stop the spread of the

disease? How is malaria like HIV?

We explore these questions and provide an overview of several existing models that can be used to predict the

spread of HIV within a prison, as well as introduce a novel model of our own design. We'll use our models as a

stepping-stone into discussing the effectiveness of quarantine programs and needle-exchange services for drug

users in slowing the course of the epidemic (from a mathematical standpoint, of course)!

Time: 5:30 - 6:00

Dinner will be provided for all who attend the talks. 



Title: Finding Mixing Times for Markov Chains

Speaker: Yanshan Guo, Michelle Mastrianni, and Jacob Spear

Time: 6:00 - 7:00

How many times do you need to shuffle a deck of cards to completely randomize its order? If two lost prospies

wander around campus, how long will it take them to meet? Random processes like these can be modeled using

Markov Chains, and Markov Chains can be analyzed to see how quickly they "become random". In this talk, we'll

introduce the concept of Markov Chains and give some examples, particularly random proper colorings of graphs

and list colorings of graphs. We then discuss a few techniques for figuring out how fast these processes become

random, with a focus on methods based on geometric intuition.

Title: Markov Random Fields and Image Restoration

Speaker: Alec Bunnell, Anne Grosse, Jialun Luo, Sam Spaeth

Time: 7:00 - 8:00

JPEG is among the most common image file formats in use today. Its primary function is to reduce filesize for

sharing images online, but it introduces irreversible degradation in doing so. We will construct a general model for

image quality and introduce the Bayesian paradigm as a framework for restoring images. Using these tools, we can

impose a probability distribution on the set of all  possible images; if we can find the image that maximizes this

distribution, we will have the most likely candidate for the original image. To accomplish this, we show that our

treatment of an image is equivalent to a Markov Random Field. Treating each pixel in the degraded image as a

random variable, we can then apply the Gibbs Sampler and Simulated Annealing to iteratively update the image

one pixel at a time, gradually improving towards the best estimate of the original.

Thursday, Fenruary 25, 3:30 - 5:30

Title: Pattern-Avoiding Linear Extensions of Rectangular Posets

Speaker: David Anderson, Lucas Ryan, Ruth Steinke, Yuriko Vaughan

Time: 3:30 - 4:30

Given a diamond lattice with mn total vertices, labeled 1, 2, ..., mn, how many ways are there to order the vertices,

if each vertex must come after the vertices directly below it? What if the ordering of the vertices cannot include

three (not necessarily consecutive) numbers in increasing order? In decreasing order? To answer these questions

and count orderings that avoid specific patterns of lengths 3 and 4, our talk will investigate counting techniques

and mathematical  objects including generating trees, generalized Catalan paths,  and  Ã¢â‚¬Å“sawbladeÃ¢â‚¬Â

posets, the edgiest of posets.

Title: Statistical Learning

Speaker: Elsa Cristofaro, Vivian Do, John Imon Pedtke, Claire Su

Time: 4:30  - 5:30

Ever wonder how to predict a baby's weight based off of the mother's characteristics like smoking habits and coffee

intake? Have you wondered if you can guess a wine's quality based on alcohol content and acidity? Then our

comps talk is suited for you. We discuss the theory behind a range of statistical modelling techniques such as

ridge, lasso, and tree regression, support vector machines, and principal component analysis. Then we apply these

techniques to our babies weight and wine quality dataset to see how each model performs!

Time: 5:30

Dinner will be provided for all who attend the talks. 



Reading in the Math Department: A

Guide to Plane Algebraic Curves

If you're interested in learning about plane algebraic curves, pay attention to

this week's highlight from the Math & Stats Department Book Nook (located

in the 3rd floor of the Math Skills Center!). This is an accessible volume

designed to serve as introduction to a field of mathematics you may not

have encountered yet, or as a review of a subject you've already studied.

(For  the  uninitiated:  this  book  does,  however,  assume  rudimentary

knowledge of topology, complex analysis, and some familiarity with fields.)

Algebraic geometry and algebraic curves have been increasingly studied

since  the  1990s,  when  computing  software  made  exploring  these  fields

possible. The fields have since been applied in areas such as cryptography,

coding  theory,  biological  networks,  and  coupled  dynamical  systems.

Algebraic curves were even used in Andrew Wiles' proof of Fermat's Last

Theorem!

Ideas are introduced with examples and pictures to aid in understanding and the flow of the book is steady and

traceable.  Algebraic  curves are explored in the real  plane, at points at  infinity,  and within the complex plane.

Interested readers will discover the astounding variety of algebraic curves, as well as more than a few theorems of

note. The interested will find this book shelved in the Book Nook!

Job & Internship Opportunities

Trinity College: Teaching Experience for Undergraduates

The Teaching Experiences for Undergraduates (TEU) program offers participants an immersive summer experience

in secondary science education at Trinity College. Selected from a national network of 61 liberal arts institutions,

TEU participants earn a generous stipend, take a 60-hour course in science pedagogy, and apply what they're

learning to teaching urban high school students under the supervision of a master teacher-mentor. A seven-week

summer program funded by the National Science Foundation, TEU aims to develop future educational leaders.

Students will receive a generous stipend, have travel expenses met, and receive a room and food allowance as

well as funding to attend a regional or national conference on STEM education. Applicants must be U.S. Citizens or

permanent residents. If you are committed to a career in secondary education or seriously interested in exploring

the possibility of such a career, apply now at http://teu.vassar.edu/math/.



Problems of the Fortnight

Having trouble seeing the problem of the fortnight? Try enabling images for the message.

Editors:                   Maggie Sauer, Allison Tanguay

Problems of the Week:      Mark Krusemeyer

Web & Subscriptions:       Sue Jandro




