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ABSTRACTS
Michael Ackerman, Bellarmine University (f), 8:30-8:50 Collins Center 242
Locating Obnoxious Facilities:  Where to Put Out the Garbage? 

We wish to find the best place to locate a garbage dump, nuclear waste site, or some other unpleasant facility.  We discuss 3 approaches to this problem.

Dora Ahmadi, Morehead State University (f), 3:30-3:50 Collins Center 242
CUPM Curriculum Guide 2004
The presenter will address the historical background, assumptions, similarities and differences from previous CUPM curriculum guides.  A summary of the general recommendations will be presented.  

Dora Ahmadi, Morehead State University (f), 5:30-5:50 Collins Center 229

COMAP Modeling Contest Discussion
Students and faculty sponsors who are interested or have participated in
the annual COMAP modeling contest are cordially invited to come together
for a sharing of experiences session as well as consideration of future
activities at KYMAA meetings.

Deane Arganbright, University of Tennessee at Martin (f), 8:00-8:20 Collins Center 242

Mathematical Modeling with Excel

A surprising range of sophisticated mathematical models can be designed in a natural and instructive manner using the primary mathematical software tool of the workplace, the spreadsheet Excel. This presentation will provide illustrative creative examples that also use standard interactive Excel features to incorporate animated graphics that enhance visualization.

James Barksdale, Western Kentucky University (f), 3:00-3:20 Collins Center 242
A Plane Polygonal Law 

The Pythagorean Theorem, the Law of Cosines, and the Parallelogram Law all illustrate the concept of a plane polygonal law.  This presentation establishes a result which details how certain (homogeneous) plane polygonal laws create/imply other (consequential) plane figure laws.

Craig Collins, Murray State University (u), 3:00-3:20 Collins Center 229

Quaternions: The Perfect Key for Gimbal Locks

Scientists have found many practical applications for quaternions. In this talk, we will discuss the origin and basic mechanics of quaternions. In addition, the use of quaternions to perform rotations in space will be compared to standard Euler angle rotations. 

Jessica Cunningham, University of Kentucky (g), 4:00-4:20 Collins Center 242
Web-based Homework System: Friend or Foe?

The Web-based homework system has been used at the University of Kentucky in the course MA123 Business Calculus.  We will discuss the interesting experiences with using this system to not only learn but also to teach.  Some results of using this system in the MA123 course will be evaluated.  In addition, we will explore other possible uses for this system.

Dan Curtin, Northern Kentucky University (f), 8:30-8:50 Collins Center 231
Descartes' Criticism of Fermat's Approach to Tangent Lines
In 1637 René Descartes and Pierre de Fermat independently proposed different ways of finding tangent lines to curves. Descartes criticized Fermat's approach as incorrect in a series of letters to an intermediary in Paris, Marin Mersenne. In fact, his criticisms were themselves not entirely correct. In one case he did not distinguish between finding a maximum value and a minimum value, in the other case he did not recognize what we would call an end point extremum. It is perhaps reassuring to see that these ideas, which so many of our Calculus students find difficult, were not entirely clear to the founders of the subject.

Dick Davitt, University of Louisville (f), 10:45-11:05 Collins Center 229
A Plethora of Biographies of Mathematical Scientists

Over the past decade a raft of new biographies of notable mathematical scientists has been published. It is now possible to locate an accessible biography of Archimedes and the majority of the more illustrious mathematicians who have lived since the time of Galileo. The speaker will offer reviews of a sampling of some of the more noteworthy of these biographies and describe how he has used biographies in teaching history of mathematics courses and interdisciplinary seminars.

Tina Deemer  and Pallavi Jayawant, University of Arizona (f) Invited Short Course

4:00-6:00 Collins Center 241

Mathematics for Business Decisions

After five years of development, and testing by thousands of students, the Mathematical Association of America has published the electronic texts Mathematics for Business Decisions, Parts 1 and 2. These are distributed as boxed software, with installation CD's and Student Notebooks. Jointly written by a mathematician and a professor of finance, these e-texts feature four interdisciplinary, multimedia projects for lower division students in business and public administration. The two course sequence, including probability, simulation, calculus, and optimization, is designed to replace the traditional combination of finite mathematics and brief calculus. We will demonstrate the new materials, discuss the challenges and rewards of teaching the program, and allow plenty of time for hands-on computer experimentation with the texts. 

Michael Dobranski, Morehead State University (f), 10:45-11:05 Collins Center 237
Constructions of exponentially growing solutions of first order systems with nonlocal potentials.
In the 1980s, Beals and Coifman began studying exponentially growing solutions of partial differential equations in Rn.  In R2 it is convenient to change to complex notation

and consider the complex derivatives 
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of complex-valued functions of complex

variables.  Beals and Coifman, Sung, and Brown, among others, have done a great deal of research in the scattering theory of first order, linear systems of differential equations in C.  The techniques used to study these systems have been applied to problems such as the conductivity problem in R2, by deriving a first order system related to the conductivity equation, 
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.  We attempt to apply these techniques to the homogeneous Schrödinger equation, 
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, in R2, by deriving a first order system related to this Schrödinger equation.  The first order system we derive involves a nonlocal potential.  We are able to construct solutions to the system and the Schrödinger equation, we develop a scattering theory, and we use the scattering theory to show the continuous dependence of solutions u on the potential q.

Claus Ernst, Western Kentucky University (f), 5:00-5:20 Collins Center 242
Estimating the length of a knot with a computer program
Let L be the length of a rope. Let K be a knot complicated diagram. One natural question one can ask is: Can I tie K with the given rope? Is this something a computer can test out? This talk will give an outline of how a computer can try to tie the knot and compute an upper bound on length L of the rope needed that will work for sure.

Renee Fister, Murray State University (f), 4:30-4:50 Collins Center 242
Optimal Control Applied to Cell-Kill Strategies 

Optimal control techniques are used to develop optimal strategies for chemotherapy. In particular, we investigate the qualitative differences between three different cell-kill models: log-kill hypothesis (cell-kill is proportional to mass); Norton-Simon 

hypothesis (cell-kill is proportional to growth rate); and, Holford-Sheiner hypothesis (cell-kill is proportional to a saturable function of mass). For each hypothesis, an optimal drug strategy is characterized that minimizes the cancer mass and the cost (in terms of total amount of drug). Existence and uniqueness for the optimal control problems are analyzed. Each of the optimality systems, which consists of the state system coupled with the adjoint system, is characterized. Finally, numerical results show that there are qualitatively different treatment schemes for each model studied. 

Renee Fister and Maeve McCarthy, Panel Discussion 10:15-11:00 Hurd Auditorium

Career Questions and Potential Options 

Questions and concerns exist about gender issues in our work. Issues that will be discussed will include personal and professional challenges that arise as our careers progress. The speakers will give brief commentaries followed by a question and answer session. Panelists include Dora Ahmadi(Morehead), Kirsten Fleming(NKU), and Christine Shannon(Centre).
Robert Fulton, University of Louisville (f), 8:30-8:50 Collins Center 237

Use of Energy Dependent Logistic Equations in Lotka-Volterra (L-V) Systems Considers Biologic Mechanisms
Biologic systems change with seasonal energy, reproduction, predation and migration of species. Differential equations are good mechanistic models for such variations. Exponential, logistic and L-V equations are not very biologically descriptive. Logistic equation is altered to include energy availability: x'[t]=a[t] x[t]-x[t]2/K[t] ; where x[t] is number of organisms and K[t] and a[t] are energy dependant functions. Let s'[t] = Sin[t] be annual sunlight. Then g'[t]=b[t] g[t]-g[t]2/s[t] models biomass of vegetation. Herbivores, r[t], eat grass: r'[t]= c[t] r[t]-r[t]2/g[t].  

Predators (L[t]) eat r[t]: r'[t]=c[t] r[t]-r[t]2/g[t]- r[t] L[t],
L'[t]=e[t] L[t]-L[t]2/r[t]-j[t]L[t]. Several resources (sun and rain, R[t]) necessary for vegetation growth can be combined: a[t]or K[t]=If[s[t]>C1 AND R[t]>C2, then W, otherwise w]. (Use of step functions is key modification.)Basic model is useful for study of energy availability, over grazing, introduction of second predator and the effect of extinctions.  Numerical solutions (Mathematica) exhibit oscillatory, stable, unstable and
probably chaotic behavior. x'[t]=a[t] x[t]-x[t]2/K[t],where K[t] and a[t] are energy functions, employed with similar equations in L-V systems is a good biologic model.

David Gibson, Murray State University (f), 3:00-3:20 Collins Center 237

An Introduction to Mathematics Education

This talk is intended to be a ground level introduction to a few central ideas in mathematics education.  I will introduce some basic notions concerning brain functioning and student learning.  From these ideas, I will suggest some principles that teachers can apply to their instructional decisions.

Brandon Hale, Murray State University (u), 5:00-5:20 Collins Center 229
Mathematical Model for Antibiotic Effectiveness

It is known that the effectiveness of an antibiotic is related to the usage of the drug, as well as the percent antibiotic resistance in the bacterial population being fought.  Bacterial resistance carried on a plasmid can be transferred from parent to offspring (vertical transfer) as well as from a resistant cell to a non-resistant cell (horizontal transfer).  I shall present a mathematical model which can be used to minimize the rate of horizontal transfer while also minimizing the amount of time that the infected person is sick.

Jennifer Hughes, Murray State University (u), 4:00-4:20 Collins Center 229
Immunotherapy: A Mathematical Control Theory Approach

We investigate mathematical models for the dynamics between tumor cells, immune-effector cells, and the cytokine interleukin-2 (IL-2). In order to better determine under what circumstances the tumor can be eliminated, we implement optimal control theory. We design two control functionals, the first functional having one control and the second having two controls, to maximize the effector cells and interleukin-2 concentration and to minimize the tumor cells. Next, we show that bang-bang optimal controls exist for each problem. After which, we characterize our optimal controls in terms of the solutions to the optimality system, which is the state system coupled with the adjoint system. Finally, we analyze the various optimal controls and optimality systems using numerical techniques. 

Dubravko Ivanšić, Murray State University (f), 3:00-3:20 Collins Center 237
Geometrizing link complements 

Equipping a manifold with a geometry can help one answer nongeometric questions

about the manifold.  We will illustrate what ``geometrizing a manifold'' means and see how a hyperbolic geometry can be put on a 3-manifold that is a complement of a link.

A similar 4-dimensional example will also be provided.

Sherri Koehnemann, Morehead State University (u), 8:30-8:50 Collins Center 229

The Physics of the Liberty, a Basic Cheerleading Stunt

The presenter combined her interests in mathematics, physics, and cheerleading.  From a mathematics and physics point of view there are many calculations that can be made regarding the kinetic and potential energy of a cheerleader’s movement.  Additionally, the net force acting on a cheerleader while in the static position can be calculated. The net forces and the angles that a cheerleader performs and the kinetic and potential energy of the initial and final positions are calculated on a basic cheerleading stunt called the Liberty. The presenter will define a cheerleader’s technique by using a physics vocabulary and will use mathematical equations to represent the forces that a cheerleader exerts in pyramids, tumbling, and jumps.  

Robert Lamphere, Elizabethtown Community College (f), 10:15-10:35 Collins Center 237
Solution of the Uniform Circular Motion Problem in Non-Euclidean Geometry 

We use Newton's impact method, which he used to solve the uniform circular motion problem in Euclidean Geometry, to solve the Non-Euclidean uniform circular motion problem. The physics of the two problems are identical, the only difference being in their geometries. We will also give some historical background information about the uniform circular motion problem.

Suzanne Lenhart, University of Tennessee (f), Invited Address 7:30-8:30 Hurd Auditorium

Can You Parallel Park Your Car with Lie Brackets?
This talk gives an introduction to the idea of controllability for systems of ordinary differential equations. The connection of Lie brackets with controllability will be given. The relationship between "parallel parking" actions and "noncommunicativity of operators" will be discussed.


Kathy Lewis and Dora Ahmadi, Morehead State University (f), 4:00-4:20 Collins Center 237
Projects in a Quantitative Literacy Course

We will describe some projects related to real-world situations that we have used in a general mathematics/problem solving course as well as other activities intended to raise interest in mathematics.  We will mention the concepts involved and the impact on students.  

Andy Long, Northern Kentucky University (f), 8:00-8:20 Collins Center 231
Fun with Rabies: modeling of an epidemic, or an epidemic of modeling?

Raccoon rabies broke out in Connecticut in 1991, and swept across the state in a wave. We have data on number of cases for each town by month, and use the data to characterize the spread, model the effect of the epidemic in a generic town, and guestimate various parameters affecting the disease spread and eventual distribution of rabies in the state.

Alex McAllister, Centre College (f), 10:15-10:35 Collins Center 242

The other two R’s: Reading and Writing in Mathematics Courses
An important element of students mastering mathematical concepts is developing their ability to articulate an understanding of the ideas at hand.  In this talk, I will discuss: 
· reading assignments that facilitate my students’ preparation for class, 
· short answer questions that explore students’ understanding of the “big” ideas, 
· paper assignments that explore and diversify their perspectives on mathematics.
Maeve McCarthy, Murray State University (f), 5:30-5:50 Collins Center 237
The physical properties of drums

Drums have a variety of physical properties -- size, shape, materials. All of these impact the sound that a drum makes.  In 1966, Mark Kac posed the question "Can one hear the shape of a drum?" (Amer. Math. Monthly 73 1966 no. 4, part II, 1--23). Ultimately, the answer was no -- but what can we determine from the sound that a drum makes? Can a 

drum be designed to produce a specific sound?

Christopher Mecklin, Murray State University (f), 4:30-4:50 Collins Center 237
Some Statistical Aspects of Powerball

We consider some combinatorial and statistical aspects of the popular "Powerball" lottery game.  It is not difficult for students in an introductory statistics course to compute the probabilities of winning various prizes, including the "jackpot" in the Powerball game.  Assuming a unique jackpot winner, it is not difficult to find the expected value and variance of the probability distribution. In certain circumstances, the expected value is positive, which might suggest that it would be desirable to buy Powerball tickets. However, due to the extremely high coefficient of variation in this problem, we use the law of large numbers to show that we would need to buy an untenable number of tickets to be reasonably confident of making a profit.  We also consider the impact of sharing the jackpot with other winners.

Elaine Moss, Murray State University (u), 8:00-8:20 Collins Center 229
An Alternative Schedule for Double Elimination Tournaments 

A double elimination tournament schedule is constructed for any number of players equal to a power of two.  In this alternative schedule, for any two players the difference in the number of wins needed in order to win the tournament is significantly smaller than in the standard double elimination schedule.  Also, the sit-outs of the tournament are more evenly distributed among the players than in the standard double elimination schedule where the winner of the winners’ bracket sits out several rounds more than any other player.  Our goal is to present a double elimination schedule that is shorter and more equitable to the players.

Carl Najdek, Murray State University (u), 4:30-4:50 Collins Center 229

Putting Your Math Where The Rat’s Mouth Is          

Arvicolid rodents have been used extensively to help paleontologists to time sequence fossil localities from which their remains were recovered. The first lower molar (m1) of arvicolid rodents has been intensively studied, since it is the most variable tooth in the dental series, and its pattern is often species-specific and changes through time. Although a variety of statistical techniques have been employed to describe evolutionary trends, the use of computerized mathematical modeling techniques is glaringly absent in the 
literature. Our attempts to model the enamel-dentine junction (called the linea sinuosa) led us to consider such topics as polynomial interpolation, Chebyshev polynomials, polynomial approximations, splines, sin(x)/x curves, Fourier series, and others.  I hope to recreate this mathematical journey and present our solution. This project was a joint effort between the Departments of Biology and Mathematics at Murray State University and was supported by a NSF EPSCoR grant.

Shane Redmond, Eastern Kentucky University (f), 10:45-11:05 Collins Center 242
Calculus and Cartography

A classroom activity applying Riemann sums to map making will be discussed.  Versions of this project appropriate for high school calculus, applied calculus, and engineering calculus I and II will be presented.

David Roach, Murray State University (f), 5:30-5:50 Collins Center 242
The CORDIC Method:  How do calculator’s compute the values of sin(x) and cos(x)?

Most people would believe that calculators use a table to look-up the value of the trigonometric functions, but the required storage for answers with inputs and outputs with 15 digits of precision would be enormous.  Others might suggest that the calculator uses a Taylor polynomial to approximate the values.  Although, this could be implemented easily in software, it is not as efficient in hardware or chip manufacturing.  The method of choice is called the CORDIC method which stands for Coordinate-Rotational-Digital-Computer.  This method is preferred because it uses products involving powers of two (computers are very efficient at this type of multiplication) and avoids the less efficient multiplication of two floating-point numbers as it iterates.  In this expository talk, I will explain the method in detail and demonstrate a software implementation in Matlab.

Mark Robinson, Western Kentucky University (f), 3:30-3:50 Collins Center 237
Limits, Continuity, and Differentiability for Functions of Several Variables 

Early in a first course in single-variable calculus, students are introduced to limits and then, by way of a limit definition, to the derivative.   Later, in multivariable calculus, students again encounter limits (of functions of several variables) and learn (usually to their great surprise) that differentiability of a function of several variables requires more than simply the existence of partial derivatives.  The concepts of limits, continuity, and differentiability for functions of several variables are examined in this presentation, with numerous accompanying examples.

Christopher Schroeder, Morehead State University (f), 8:00-8:20 Collins Center 237
Maps on Doughnuts

An algebraic map is a chamber system M=(B,a,b,c) where B is a set called blades and a,b, and c are involutary permutations on B.  Maps exist on surfaces, and those that allow for the best possible symmetry are called regular.  The regular maps on the sphere are the platonic solids.  We will have a brief introduction to the concept of algebraic maps, and look at the classification of regular maps that exist on surfaces of genus 1, the so-called

regular affine maps.

Josh Smith, Centre College (u) 3:30-3:50 Collins Center 229
Exploring a Mathematical Olympiad Problem

This talk presents a solution to a 1994 Mathematical Olympiad problem.  In the problem we are asked to analyze a function, f(k), that counts the number of integers in the interval [k+1,2k]  that have precisely three ones in their binary representation.

Ed Spitznagel, Washington University (f), Invited Address 11:30-12:30 Hurd Auditorium

Six Easy Pieces -- or How I Came to Be an Applier of Mathematics, with Half a Dozen Short Short Stories.
We tell our students that mathematics is good for so many different things. I firmly believe that this assertion is not just a pious fiction, and I will illustrate with six vignettes from my own career as a mathematician with a taste for applied problems. My vignettes are: 1) Landing a job with a postcard resume. 2) You haven't solved a problem until you've found the real source of error. 3) Saving a typist's eyesight with a Kronecker product. 4) Saving lives by terminating a $200,000,000 product line. 5) Bayes' rule and paternity testing. 6) Pharmacokinetics and the battle of the antacids.

Ted Suffridge, University of Kentucky (f), Invited Address 9:00-9:45 Hurd Auditorium

Geometric Properties of a Family of Polynomials.
Polynomials are in one sense the simplest kind of complex valued functions and yet their properties can be very complicated. In this talk, we define a family of polynomials that have a surprising geometric property that simplifies the analysis and leads to some unexpected applications.

Homer White, Georgetown College, (f), 10:15-10:35 Collins Center 229

The Ishtankapanchavimshatika:  A Classical Indian Recreational Mathematics Text

It is often said that mathematics in classical India was never done for its own sake.  Early Indian mathematics focused on measurement problems associated with Vedic ritual devices; later, mathematics was principally applied to astronomy and astrology.  The presenter is currently engaged in editing and translating a Sanskrit manuscript that, at first blush, appears to be an exception to the rule:  it is a series of exercises in recreational mathematics that bills itself as “Twenty-Five Verses on Any Desired Quantity.”

_1140431021.unknown

_1140431083.unknown

_1140431223.unknown

_1140430914.unknown

