MATHEMATICS RETREAT
2009

On April 21, 2009 the faculty, staff and students of the University of Wisconsin-Eau Claire Department of
Mathematics will celebrate the 18th 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. Yoichiro Mori:

This year’s invited speaker is Yoichiro Mori. Dr. Mori is an Assistant Professor of Mathematics at the
University of Minnesota and his research emphasis is Mathematical Biology. He earned a Ph.D. from
Courant Institute of Mathematical Sciences, New York University, New York, NY in 2006 and an M.D. from
the University of Tokyo, Tokyo Japan in 2002.

The Second Annual Andrew J. Balas Lecture will be delivered by Dr. Mori on Monday April 20 at 7:30 p.m.
in HHH 101. This talk is general in nature.

Title: Research in Mathematical Biology

Abstract: Mathematics is playing an ever increasing role in biology. | will talk about the challenges in
applying mathematics to biology, drawing on examples mainly from electrophysiology. | would also like to
outline some of my own research efforts.

Dr. Mori will deliver a more technical talk on Tuesday April 21 at 2 p.m. in HHH 321.

Title: On the representation of an incompressible linearly elastic material as a collection of fibers
Abstract: Biological materials typically consist of elastic fibers immersed in an incompressible aqueous
milieu. We consider the generality of an elastic material expressed as a fiber-reinforced incompressible
fluid. We show that, in the linear regime, any (possibly inhomogeneous and/or anisotropic) incompressible
elastic material can be represented as a collection of fifteen families of straight, parallel elastic fibers
embedded in an incompressible medium. We can choose these fiber directions to correspond to the fifteen
diagonals and icosahedrons that connect the midpoints of its antipodal edges. This fiber architecture,
together with the incompressible medium in which it is immersed, is universal and programmable in the
sense that its elastic constants can be chosen to model any linear incompressible elastic material, without
having to adapt the fiber architecture to the actual microstructure of the material.

We anticipate that these presentations will be of special interest to individuals interested in biological and
environmental issues.
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8:00-8:20 am HHH 308 Maximum 30

Sarah LaBarge (Michael Penkava), “Why Technology.”

We will look at the advantages and disadvantages of the use of technology in the math classroom as well as give examples of
some of the more popular types of technology that teachers are starting to use in their lessons.

Level: Elementary

8:00-8:20 am HHH 324
Kaitlyn Hellenbrand (Colleen Duffy), “Polynomial Equations over Matrices.”

A familiar idea is the fundamental theorem of algebra, which states that for an nth degree polynomial taken over the complex
numbers, there exist n roots (counting multiplicities). However, this result does not hold for polynomials taken over matrices.
Then the question becomes: how many solutions are possible for an nth degree polynomial taken over kxk matrices? This talk
discusses the answer to this question.

Level: Intermediate

8:00-8:40 am HHH 322

Kelli Radloff & Katie Nestingen (John Drost), “Symmetry and Tessellations.”

The presenters will give a brief review of M.C. Escher’s role in the development of tessellations as an art form. A definition of
tessellation will be provided. Each presenter will involve the audience in creating a tessellation derived from one of the
tessellating polygons.

Level: General

8:00-8:40 am HHH 304 Maximum 22

Megan McChesney (Michael Penkava), “Thinkfinity.”

Thinkfinity.org is an organization founded and run by the Verizon Corporation. My presentation will explain Thinkfinity and its
resources to Mathematics Education majors. We will also explore how to integrate resources into the classroom.

Level: General

8:00-8:40 am HHH 315

Brent Haffenbredl and Karissa Wysocki (Kris Presler), “Bohlmann Credibility vs. Bayesian Credibility.”

Our presentation will give an overview of the actuarial science concept of Credibility Theory. We will define credibility theory,
discuss how it’s used, and explain how it’s calculated. In particular, we will compare and contrast BOhlmann Credibility vs.
Bayesian Credibility.

Level: Intermediate




8:00-8:40 am HHH 320

Nick Pairolero and Ryan Yohnk (Shyam Chadha), “Linear Programming and Simplex Method.”

We will give an introduction to Linear Programming including a description of the Linear Programming problem along with
methods for solution. These include the Simplex and Graphical methods. Applications include activity analysis and solving
systems of linear equations.

Level: Intermediate

8:30-8:50 am HHH 324 Maximum 30

Ryan Sands (Mohamed Elgindi), “A Quadratic Method for Computing the Eigenpairs of a Matrix.”

We present a method for approximating the eigenpairs of a matrix with greater accuracy and efficiency than the power method
and other similar methods. The method uses Newton’s method, with starting values obtained from a simpler system, to solve a
quadratic nonlinear system for its eigenpairs and may be used in parallel computation.

Level: Advanced

9:00-9:20 am HHH 320

Ganna Kotenko (James Walker), “Mathematics and Dance.”

I will describe mathematical modeling of the physics of dance, including some Maple computations of the flow of the human
body in different dancing movements. The symmetry and algebra of choreography, with similarities to symmetry and algebra of
music (especially the dance music itself), will also be discussed.

Level: Intermediate

9:00-9:20 am HHH 322

Gordon Volk (James Walker), “Analyzing Music.”

This presentation will discuss analyzing musical rhythmic structures by calculating their entropies. | will be taking a look at a song
and applying our methods to calculate the entropy. Our results are showing that we may be able to objectively quantify the
complexity of different rhythms.

Level: General

9:00-9:20 am HHH 304

Adam Kaszubowski (Sherri Serros), “Evaluation of Mathematical Pedagogy for Teaching Students from the Hmong Culture.”
It has been observed that students outside the majority culture in local schools struggle in mathematics classrooms. The
presentation is to explore and evaluate teaching strategies for teachers in the U.S. to teach students from the Hmong culture.

Level: General

9:00-9:20 am HHH 315

Jared Farmer (Dr. Kolb and Dr. Penkava), “Time Series Forecasting.”

Time series forecasting is a powerful tool used by economists and businesses to predict future values of a series while relying
more heavily on the mathematics instead of economic theory. In this presentation | will describe exponential smoothing and
then focus on the Box-Jenkins method using employment numbers to illustrate.

Level: Intermediate

9:00-9:20 am HHH 324

Tom Steele (Jessica Kraker), “Markov Chains and Baseball.”

A discrete-time stationary Markov chain will be developed through and application in baseball. The expected runs scored for
teams and individual players can then be determined using probabilities calculated from the actual Major League play-by-play
data. Attendees will be introduced to Markov chains and will also gain an appreciation for probability.

Level: Intermediate



9:30-9:50 am HHH 320

Lara Conrad (James Walker), “Geometry of Music.”

This is an informative and educational lecture regarding the mathematical analysis of the chromatic scale and various genres of
musical scores. The main connections within the field of geometry that will be spoken about involve witnessing symmetries and
transformations of all kinds. This presentation will then end with a proposed lesson plan for a high school geometry class
involving the concepts mentioned and Geometer’s SketchPad.

Level: General

9:30-9:50 am HHH 315

Ellen Shafer (Kris Presler), “Economic Crisis: What you don’t know about Financial Derivatives.”

I will clarify what financial derivatives are and why firms use them. | will look at hedging and the mathematics of how it provides
insurance to companies. While many people blame financial derivatives for the current economic crisis, | will discuss how one
famous economist thinks more derivatives products are actually a solution to the crisis.

Level: General

9:30-9:50 am HHH 324
Hatem Kouraichi (Mohamed Elgindi and John Drost), “The Membrane Trough Model.”

Consider an inclined membrane trough. We assume that there is a fluid flowing down the trough. We are interested in the flow
rate and finding the maximum flow possible through the trough of given lateral perimeter. In this project we are going to
approximate the shape of the cross section of the membrane trough that produces optimum flow rate, both analytically and
numerically. Since the flow rate depends on trough cross sectional area as well as the flow velocity profile, it is expected that the
shape that produces optimum flow rate will differ from the opening that produces maximal cross sectional area. We will use the
Matlab software to determine the cross sectional shape of the trough, solve the flow equation through the computed cross
section, determine the flow velocity profile, and calculate the flow rate by integrating the computed velocity function over the
computed cross section.

Level: Intermediate

9:30-9:50 am HHH 304

Melissa McClure (Michael Penkava), “Dyscalculia.”

We will give a description of dyscalculia, including describing its symptoms, effects, possible treatments, and what it means for a
teacher.

Level: General

9:30-9:50 am HHH 322 Maximum 25

Megan Klopotek (Michael Penkava), “Cryptography: Then and Now.”

This presentation will discuss cryptography and its common uses. What exactly is cryptography and where is it seen? A brief
overview will be provided, followed by a discussion of how cryptography relates to algebra. The two basic forms to be covered
are the matrix method and the RSA method.

Level: Intermediate

10:00- 10:20 am HHH 304 Maximum 30

Ryan Frank (Michael Penkava), “Ancient Greek Mathematics Philosophies.”

The presenter will provide a brief overview of the philosophy behind Pythagorean Number theory, the discovery of the
Irrationals and the problems they presented the Pythagorean philosophy, and the debate among leading philosophers about the
place of mathematics in Greek society.

Level: General



10:00-10:20 am HHH 324

Mitch Phillipson and Tristan Williams (Manda Reihl), “Avoiding Two Patterns of Length Three is S_n Wreath C_k.

In our project we study Wilf classes generated by avoiding two elements of S_3 wreath C_2. In this talk, we detail our findings,
including the discovery of at least 74 distinct Wilf classes, we explain several methods of proving these Wilf classes are actually
Wilf classes, and discuss several open questions.

Level: Intermediate

10:00-10:30 am HHH 315

Greg Ryan (Kris Presler), “Black-Scholes Pricing Model: Hedging Your Bets.”

The goal of my project is to show how the Black-Scholes pricing model can be used to effectively minimize or eliminate market
risk. 1 will introduce the Black-Scholes model and show how it is used to price options. | will then show how to hedge, show
arbitrary opportunities, and work examples.

Level: Intermediate

10:00-10:40 am HHH 320

James Walker, “Learn Mathematics and Music.”

This summer a 3 credit course will be offered for the first time, entitled Mathematics and Music. The course is open to all and
provides GE-V University wide Upper-level credits. Course webpage: http//www.uwec.edu/walkerjs/MandM/

The presentation will briefly outline the course and give a few musical examples.

Level: General

10:00-10:40 am HHH 322

Walter Reid, “Statistics: A Geometric View of ANOVA.”

Viewing the many sums of squared numbers in statistics as areas of squares generated by their sides offers a geometric
perspective. In particular, the geometry enhances such notions as standard deviation, coefficient of determination, and, most
recently for me, the One-Way Analysis of Variance (ANOVA). There will be lots of drawings of squares.

Level: Elementary Statistics (Math 246)

10:30-10:50 am HHH 324

Ryan Prior (Veena Chadha), “Cryptography, Nature and Society.”

Cryptography and information theory have been studied for thousands of years, at least since the time of the ancient Egyptians.
It saw an enlightenment during World War I, when it became of paramount importance to military technology. Today it forms
the backbone of trust in our modern communication systems.

Level: General

10:30-10:50 am HHH 308

Katrina Geske, “Dyscalculia.”

This presentation will discuss the causes and symptoms of the math learning disability dyscalculia. | will share information about
the disease and what teachers can do to help students in their classroom who have this disability.

Level: General




11:00-11:20 am HHH 308

Ben Albrecht, “Why do | have to Learn This?”

This presentation attempts to provide reasons and lessons for math educators who are presented with the following question
from their students: “Why do | have to Learn this?”

Level: General

11:00-11:20 am HHH 320

Dan Wackwitz and Lindsay Brunshidle (Michael Penkava), “Fundamental Theorem of Finite Dimensional Algebras.”

The Fundamental Theorem of Finite Dimensional Algebras states that an associative algebra is nilpotent, semisimple or a
semidirect product of a nilpotent algebra with a semisimple algebra. We extend this theorem to the case of Z_2-graded algebras
using Wedderurn’s Theorem to help classify simple finite dimensional Z_2-graded algebras.

Level: Advanced

11:00-11:20 am HHH 322

Mitch Phillipson (Simei Tong), “Norms in Tensor Products of Banach Spaces.”

Complemented subspaces of L_p play a significant role in understanding the structure of L_p. Having various equivalent norms
will affect which spaces are complemented subspaces. In this talk we provide an alternative norm which increases
understanding of the structure of these spaces.

Level: Advanced

11:00-11:40 am HHH 324

Scott Larson (Don Reynolds), “Chaos and Equicontinuity.”

Chaos theory examines the iterates of certain real valued functions of a real variable to draw conclusions about long-term
behavior. We explore these collections of iterates from the perspective of function spaces. In particular, we employ the
language of equicontinuity to examine the behavior of dynamical systems.

Level: Advanced

11:00-11:40 am HHH 304 Maximum 50

Julie Meis (Jessica Kraker), “Conquering a Mathematics Anxiety.”

In this presentation you will learn about the prevalence of math anxiety on the UW-Eau Claire campus. Throughout the
presentation the audience will learn what one can do to overcome a math anxiety and what someone, such as a teacher, can do
to help someone overcome a math anxiety.

Level: General

11:00-11:40 am HHH 309 Maximum 50

William Hager, “Knots and Knot Energies.”

In this presentation you will be introduced to knots. Knot energies can be used to indicate complexity in knots. We will discuss a
few of these energies.

Level: Intermediate

1:00-1:20 pm HHH 308 Maximum 15-20

Kelsey Hedrington, (Sherrie Serros and Michael Penkava), “Reading and Mathematics.”

This presentation is about the connections between math and reading in the classroom. It presents ideas of how to help
students learn math through reading. There are also resources discussed that can be used in the classroom.

Level: General



1:00-1:20 pm HHH 322

Sam Johnson, “Using Conformal Maps to Simplify Electric Field Calculations.”

Calculating the electric field that results from a charged object that cannot be symmetrically contained by a Gaussian surface
often entails complicated integrations. Implementing a conformal mapping may result in major simplifications of the electric
field calculations.

Level: Advanced

1:00-1:20 pm HHH 320

Mark Bauer, Kaitlyn Hellenbrand and Emily Klungtvedt (Simei Tong), “Optimizing Hospital Evacuation.”

During an emergency evacuation must take place quickly. One of the more complicated emergency situations arises in the
setting of a hospital. Using Luther Midelfort as an example, this presentation explains how to create a mathematical model for
the optimal evacuation of a hospital.

Level: General

1:00-1:40 pm HHH 324

Dan Roembhild (Jessica Kraker), “Fantasy Football Mathematics.”

Fantasy football incorporates various mathematical methods to predict specific individual statistics for NFL players. However,
since there is no universal approach to these predictions, multiple sources must be evaluated to explore the quality of this
seemingly subjective process. Through this investigation | hope to develop a unique prediction method by using a variety of
statistical techniques.

Level: General

1:30-1:50 pm HHH 320

Mark Bauer and Kaitlyn Hellenbrand (Bob Andersen), “Construction of Lichtenwasser Numbers.”

In this presentation we will construct the ordinal numbers based upon axiomatic set theory and discuss the problems with
commutativity on the transfinite ordinals. We will then construct the Lichtenwasser numbers and demonstrate how addition
and multiplication commutes on these numbers.

Level: General
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