MATHEMATICS RETREAT
2008

On April 18, 2008 the faculty, staff and students of the University of Wisconsin-Eau Claire Department of
Mathematics will celebrate the 17th annual Mathematics Retreat. From 8:00 a.m. to 3:00 p.m. there will be
a variety of mathematics talks given by students and some faculty.

Dr. Urmila Malvadkar, this year's distinguished visiting speaker, will give the following talks:

Mathematical Experiments (1:00 — 1:50 pm — HHH 100)

In many fields of science, effective experiments are difficult to create, for a variety of reasons. As a result,
scientists turn to mathematics to model the systems they are studying. Dr Malvadkar will demonstrate how
we can perform mathematical “experiments” using models in order to understand issues in conservation
biology, including the effects of random disturbance and reserve creation. The results from these virtual
experiments can complement studies done in the field and labs.

First Annual Andrew J. Balas Lecture:

How Math Can Help Save the Planet, or at least Prevent Extinctions (5:00-6:00 pm — HHH 102)

Millions of species are at risk of extinction due to climate change, pollution, habitat destruction and
overharvesting. Mathematical modeling can provide important insights into critical conservation issues and
many other scientific problems where experiments would be too costly or otherwise impractical. In this
talk, Dr. Malvadkar will show how to derive equations that describe population dynamics in a marine
protected area (a part of the ocean that is off-limits to fishing) and nearby habitat patches. We will also see
what these models tell us about the minimum size of reserve needed for the population to persist and size
of reserve which maximizes catch. Results like these can be used to design marine protected areas that
benefit both fish populations and human populations

Dr. Malvadkar loves mathematics, is passionate about the planet, and is happy she gets to think and talk
about both every day. She has had the good fortune to combine both academic interests in college
(Vanderbilt, mathematics and environmental science), graduate school (Princeton, mathematical biology)
and post-doctoral position (UC Davis, modeling in environmental science and policy). Her research has
primarily focused on modeling movement in ecological systems. She teaches mathematics at St. Olaf
College while spending as much time outside as possible.

2008 Schedule -- 3:00-5:00 p.m. there will be a tribute to
Andrew Balas in the Davies Theatre, Davies Center.



http://www.uwec.edu/newsreleases/08/apr/0403BalasTribute.htm
http://www.uwec.edu/newsreleases/08/apr/0403BalasTribute.htm
http://www.uwec.edu/newsreleases/08/apr/0403BalasTribute.htm
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8:00 -8:20 am HHH 301

Mitch Phillipson (Simei Tong), “Optimal Evacuation Plan for Emergency Situation”

Evacuation plans play a key role in saving lives and preventing economic loss. Since 2005 we have been creating a model which
will produce an optimal evacuation plan. This is being accomplished through a combination of the Simplex method and Graph
theory. This talk will detail our progress and results.

Level: General

8:00 —8:20 am HHH 320 Maximum 20

Lynne M. Farberg (Simei Tong), “Ethnomathematics: Exploring the Relationship between Culture, Mathematics, and
Mathematical Pedagogy”

My presentation will be an introduction to enthomathematics. | will discuss and explain the subject’s history, development, and
the varying interpretations it has, as well as, look at the positive and negative aspects of ethnomathematic when integrated into
a classroom curriculum.

Level : General

8:00 — 8:20 am HHH 324

Jessica Porath (Don Reynolds), “Markov Chains and Student Academic Progress”

This talk will provide an introduction to absorbing Markov chains, and describe how they are used to model the academic
progress of students attending the University of Wisconsin-Eau Claire over a specific period of time.

Level: General

8:00 — 8:20 am HHH 304

Alex Luedtke (Bob Andersen), “The Optimal Corral”

Finding the dimensions of the corral with fixed length of fence is a classical example of optimization. We develop the formula to
find the dimensions for any configuration of corrals that jointly are in a rectangular configuration.

Level: General

8:00 — 8:20 am HHH 322

Paige Hehl and Emily Klungtvedt (Don Reynolds), “The Use of Matrices in Economic Planning”

In 1966, Wassili, Leontief proposed an input /output model to demonstrate how different sectors of the economy rely on other
sectors for production. Leontief’s model uses matrices to depict how the input of one industry affects the whole economy. We
show how this model is commonly used in economic planning.

Level: General



8:00 — 8:20 am HHH 308

Adam Wolfe (Simei Tong), “The Fundamentals of Knot Theory”

My presentation will cover some of the basic concepts of Knot Theory, including Reidemeister moves, the bracket polynomial,
the Jones polynomial, and the Kaufman polynomial. There will be information on the history of Knot Theory, some basic
terminology, and a few proofs.

Level: Advanced

8:00 — 8:40 am HHH 309

Eric Weber (Simei Tong), “Introduction to Fourier Transforms and Wavelet Theory”

This presentation will cover basic linear algebra which will aid in the construction of the discrete wavelet transform. Along the
way, the audience will develop an understanding of important uses for wavelets along with an appreciation for the mathematical
theory.

Level: Intermediate

8:30—8:50 am HHH 308

Yunyun Yang and Mitch Phillipson (Alex Smith and Simei Tong), “Analytic Methods in Solving the Busemann-Petty Problem”
“Let K and L be origin-symmetric convex bodies in R", such that the (n- 1)-dimensional volume of every central hyperplane section
of K is smaller than that of L. Does it follow that the n-dimensional volume of K is smaller than the volume of L?” This talk will
present our understanding of analytic methods in solving the Busemann-Petty problem and detail related open questions.

Level: Advanced

8:30-8:50 am HHH 304

Mark Bauer (Simei Tong), “The Golden Section”

I will be talking about what the golden ratio is and how to come up with the values for it. The presentation will include the
golden ratio’s special relationship with the Fibonacci sequence and demonstrate how both of these phenomena are found in
geometry, nature, and fractals.

Level : Elementary

8:30-8:50 am HHH 301

Emily Vance-Curzan (Simei Tong), “Evacuation of Hospitals”

An evacuation plan is critical for saving lives in an emergency situation. | will develop a transportation model to minimize
evacuation time. By applying the Simplex Method we will obtain an optimal solution. | will show the evacuation of Sacred Heart
Hospital in Eau Claire as an example.

Level : Intermediate

8:30-8:50 am HHH 320

Dana Tayson(Simei Tong) , “Geometry Education-A New Approach”

This project targets standard lessons in Geometry in a new way by the use of Tangrams. The Tangrams are used to discover the
lessons learned in the following areas: Transitions and Symmetry, Area of a Triangle, Area of a Parallelogram, Area of a
Trapezoid, and Fractions. The lessons are complete with materials, step-by-step instructions as well as homework problems,
homework solutions and special challenges.

Level: General

8:30 - 8:50 am HHH 324

Ryan Umberger (Simei Tong), “Binomial Option Pricing”.

The use of financial derivatives has increased greatly in recent years. One type of financial derivative is an option. These give the
holder the option but not the obligation, to trade a risky asset over a set period of time. Binomial option pricing is one of many
techniques used in practice today to price this type of financial derivative.

Level: General



8:30 — 8:50 am HHH 322

Ganna Kotenko (Don Reynolds), “Mathematics in Dance”

A presentation of physics and dance, including balance and force, and how certain aspects of dance can be modeled
mathematically.

Level: General

9:00 - 9:20 am HHH 301

Justin Zirtzlaff (Simei Tong), “Graph Theory and Optimizing Transportation”

Graph Theory has been used to find optimal routes for transportation for hundreds of years. | will recognize those who built up
the foundation of the graph theory for finding the shortest paths method and look at new development in this field that will
allow us to travel more efficiently.

Level: General

9:00 — 9:20 am HHH 320

Rachel Taran (Simei Tong), “The Effect of Societal Gender Roles on Students' Attitudes towards Mathematics.”

In this talk, | will explore gender differences in mathematics. | will outline various reasons for the differences, including parental
attitudes and perceptions and teachers’ beliefs and behaviors. Efforts to change and tips for teachers will be shared, as well as
current statistics about women in mathematics.

Level: General

9:00 —9:20 am HHH 304

Ellen Rebekka Shafer (Shyam Chadha), “Matrix-n-Matrix Inverse”

Given a matrix and its inverse. A new matrix (n-Matrix) is obtained by replacing one column of the given matrix. The inverse of
the n-matrix is recovered by using the known inverse.

Level : Advanced

9:00 - 9:20 am HHH 324

Jill Arendt (Simei Tong), “A Time Series Analysis on the Euro/Dollar Exchange Rate”

A brief background on the issue and its implications on the US economy and the foreign economy. | will use an ARIMA function
to model the data and forecast 6 months into the future. | will explain why modeling and forecasting that data can be helpful for
investors and everyday shoppers.

Level : General

9:00 - 9:40 am HHH 309

Frank Emmert (M. Elgindi), “On the Computation of Elongational Viscosity-Shear Rate Curves for Polymeric Liquids”

Polymer resistances to shear and elongation are known respectively as shear viscosity and elongational viscosity. The purpose of
this paper is to develop a numerical scheme for (locally) creating a suitable constitutive equation which captures both shear and
elongational apparent viscosities from a given experimental data of the polymer under consideration.

Level: Advanced

9:00 —9:40 am HHH 308

Carolyn Otto (Graduate Student from Rice University), “Knots and Seifert Surfaces”

A Seifert surface is an orientable surface that a knot bounds. Given a knot, | will demonstrate different ways to find a Seifert
surface. From the Seifert surfaces, I'll define the genus of a knot and do some computations. All definitions needed for this talk
will be provided.

Level: Beginner/Intermediate



9:00 — 9:40 am HHH 322

Kaitlyn Hellenbrand and Jacob Brickner (Don Reynolds), “Patterns and Applications of Pascal’s Triangle”

The presenters will demonstrate the construction of Pascal’s Triangle. They will show some of the numerous patterns of the
triangle, and how to apply them as mathematical tools.

Level: General

9:30-9:50 am HHH 320

Mary Lee Peterson (Simei Tong), “Methods and Resources for Teaching Mathematics to Students with Learning Disabilities”
I will be presenting information and examples of alternative methods and resources for teaching high school mathematics to
students with learning disabilities. | will describe a short history and definition of learning disabilities in mathematics. | will be
focusing my discussion on the methods of Cognitively Guided Instruction and Peer-Tutoring.

Level: General

9:30 - 9:50 am HHH 304

Brett Wingad (Simei Tong), “Using Fractals to Understand Chaos in Mathematics and the Sciences”

A fractal is a geometric shape first extensively investigated by Benoit Mandelbrot in 1975. It is a relatively new branch of
mathematics still being developed and for which new applications continue being discovered. Current applications include
finding solutions with Newton’s Method, data compression, and modeling the state of chemical reactions.

Level: General

9:30 - 9:50 am HHH 322

Karissa Wysocki and Amanda Funk (Kris Presler), “Summer in Minneapolis: Life as an Actuarial Intern”

Having an actuarial internship gives students a good look at a future job as an actuary. We will be discussing the activities of an
intern, and our respective projects. We will also briefly explain the process of attaining an internship.

Level: General

10:00 - 10:20 am HHH 320

Hallie Kohl (Simei Tong), “How to Use Reading and Writing Effectively in Mathematics Classrooms”

This capstone investigates how to implement reading and writing in mathematics classrooms effectively. Using different
techniques students can have a better understanding and enjoyment of learning mathematics. Teachers also benefit
from these implementations because it gives a clear picture of what the student’s strengths and misconceptions are in
the mathematics classroom.

Level: General

10:00 - 10:40 am HHH 309
Eric Weber, Chris DeCleene and Mitch Phillipson (Michael Penkava), “Deformations of Two Dimensional Infinity Algebras”

Infinity algebras are generalizations of associative and Lie algebras. They play a role in both mathematics and mathematical
physics. We study low dimensional examples of these algebras, and classify the non-isomorphic structures. The object of
studying the deformations is to understand how the space of all such structures is glued together.

Level: Advanced

10:00 - 10:20 am HHH 301

Rochelle Halama and David Kawatski (Veena Chadha), “The Harmonic Triangle”

We introduce and establish the properties of the harmonic triangle. We show the harmonic triangle is a counterpart of Pascal’s
arithmetic triangle. Many convergent series can be realized from this harmonic triangle.

Level: Intermediate

10:00 - 10:20 am HHH 322

Rebecca Seichter and Katrina Geske (Claudia Giamati), “Geometry in Origami”

We will explore the axioms of origami and how they relate to mathematics. We will also construct a paper box using the axioms
of origami.

Level: General



10:00 - 10:20 am HHH 324

Brent Haffenbredl (Kris Presler), “Actuarial Science: The UW-Eau Claire Advantage”

This presentation will provide an overview of the career options available for actuaries and the UW-Eau Claire programs that
prepare students for actuarial careers.

Level: General

10:00 - 10:40 am HHH 308

Alex Smith, “Andrew Balas and Complex Manifolds”

Andrew’s PhD under the supervision of S. Kobayashi was on compact Hermitian manifolds of constant holomorphic sectional
curvature. Although this is quite technical, the presentation will be non-technical and will cover the broader issues and provide
historical context.

Level: Intermediate

10:30-10:50 am HHH 301

David Rush (James Walker), “Real Time Wavelet Video Compression”

| will explain and demonstrate a method of video compression that can be performed real time in software on a moderately
powered desktop computer system. Specific points | will make are the algorithm in use, how image content affects compression
quality, and specific targeted applications.

Level: Advanced

10:30 - 10:50 am HHH 320

Maggi J. Varsho (Susan Harrison), “Why Some LOVE Math....Why Some HATE Math”

Mathematical attitudes and achievement vary greatly amongst incoming college freshmen. Factors such as race, gender and SES
impact student performance and attitudes in mathematics and have already been studied by others. Which factor or factors in
combination are the most influential was the focus of this study.

Level: General

11:00 - 11:20 am HHH 304

Sam Emmons (Simei Tong), “ Diophantus and His Equations”

The presentation will include a brief discussion of Diophantus. The majority will be on the mathematics of Diophantus, such as
indeterminate equations and how he found rational solutions to them. A portion of the presentation will also be on the influence
Diophantus had on mathematicians such as Viete and Fermat.

Level: Intermediate

11:00-11:20 am HHH 308

Scott Larson (Simei Tong), “Comparison of the Lebesgue Integral with the Riemann Integral and the Convergence Theorems”
First | will review Riemann integration. Then | will introduce Lebesgue integration. After these two integrals are explained, | will
talk about three convergence theorems in real analysis. One example will demonstrate why Lebesgue integration is preferred in
analysis compared with Riemann integration.

Level: Advanced

11:00 - 11:20 am HHH 320

Mark Frie (Chris Hlas), “FLOW: A Study of How Homework Affects Learning”

We will be discussing the correlations between flow variables. Case examples will also be used to show how students move
between flow categories from week to week. Some major topics will be the positive correlations between challenge,
concentration, and interest.

Level: General



11:00-11:20 am HHH 324

Walter Reid, "A Geometric View of Inner Product and the Cauchy-Schwarz Inequality"

Four parts: 1. (Intermediate) Define inner product, norm, orthogonality, and give examples.; 2. (Elementary) Give the Cauchy-
Schwarz Inequality and show its importance.; 3. (Advanced Elementary) Give two standard (non-intuitive) proofs of the
inequality.; 4. (Elementary) Show an intuitive geometric picture of the inequality.

Level: Elementary to Advanced

11:00 - 11:40 am HHH 309

Colin Karpfinger (Alex Smith), “A Practical Application of Maple: The Calibration of an Autonomous Paintball Sentry Gun”

In order to build an effective Paintball Sentry Gun, various problems must be addressed. Wide angle lens distortion bends
straight lines, electric servo motors don’t scale linearly, and other geometric discrepancies cause headaches. All these problems
are addressed and solved by help of Maple, resulting in a very effective robot.

Level: General

11:00-11:40 am HHH 301

Darin Mohr (Graduate student from the University of lowa), “Optimization and Modeling in the Area of Aircraft Design”

The designing of Unmanned Aerial Vehicles (UAV’s) is a difficult and time-consuming task. Despite an abundance of good UAV’s
in the market, the models used for the design space exploration are highly proprietary. We present a simplistic model for the
design of UAV’s and techniques to explore the design space.

Level: Intermediate

11:30-11:50 am HHH 320 Maximum of 30

Andy Brandt (Simei Tong), “An Alternative Perspective on Mathematical Education”

Mathematics is taught from the perspective of the expert. | took the novice perspective for my work on the classic “Traveling
Salesman” problem. If students are taught mathematics from this perspective, they will more easily learn the material and be
better equipped to do something new with it.

Level: Intermediate

11:30 - 11:50 am HHH 308

Mitch Phillipson (Simei Tong),” Three Theorems from Functional Analysis”

During the early 1900's the field of functional analysis was greatly expanded, most notably by Stefan Banach. This talk will give a
brief history of Banach's life and detail three classical theorems from functional analysis: The Open Mapping Theorem, the
Banach-Steinhaus Theorem, and the Hahn-Banach Theorem.

Level: Advanced

1:00 - 1:50 pm HHH 100
Visiting Speaker: Dr. Urmila Malvadkar, “Mathematical Experiments” (for general audience)

2:00—-2:20 pm HHH 309 Maximum of 40

James S. Walker, “Explorations in Mathematics & Music”

Using techniques of mathematics we can understand more about the nature of music. Examples of an interesting musical
illusion and analyzing different rhythm styles will be given.

Level: Elementary




2:00 - 2:40 pm HHH 320

Darin Mohr (Graduate Student from the University of lowa) and Carolyn Otto (Graduate Student from Rice University), “A
Look into Mathematics Graduate School”

General information about mathematics graduate schools, specifically the programs at the University of lowa and Rice
University. We will discuss the requirements of each program and what it is like from a student’s perspective. We will also
answer any questions the audience might have.

Level: General

2:30-2:50 pm HHH 309 Maximum of 40

Greg Beranek (James Walker), “New Methods in Color Image Compression”

We have developed a loss and lossless compression method for color images based on the WDR and ASWDR methods for gray-
scale images. New techniques were needed for handling the complexity of color images.

Level: Intermediate to Advanced

3:00-5:00 Davies Theatre, Davies Center
Tribute to Dr. Andrew Balas

5:00 - 6:00 pm HHH 102
Invited Speaker: Dr. Urmila Malvadkar, “How Math Can Help Save the Planet, or at Least
Prevent Extinctions”

Web Site: http://www.uwec/math/Retreats/index/htm
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