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· Steve Abbott, Middlebury College (f), Invited Address, 11:30-12:30 Wyatt Hall
Integration: From Cauchy to Riemann to Lebesgue to … Riemann
Cauchy is usually credited with the idea of giving the definite integral a mathematical definition that is independent of the concept of anti-derivatives.  Cauchy's integral was successful in its goal of integrating continuous functions, but the budding theory of Fourier series prompted the need to integrate a much larger class of functions.  Riemann's modification of Cauchy's approach (which is the integral we teach in introductory calculus) represented a major step forward.  The Riemann integral was capable of handling functions with many discontinuities although this set still needed to be relatively small.  In 1901, Henri Lebesgue introduced a definition of the integral that generalized Riemann's integral and enlarged the class of integrable functions further.  In the years since, Lebesgue's ubiquitous integral has become the standard integral in higher mathematics, but in fact, in the 1960s, it was discovered that a minor modification to Riemann's definition leads to an integral that is stronger than Lebesgue's!   We'll hustle through the history and try to get a good introduction to the powerful but under-publicized "Generalized Riemann Integral."  

· Dora Ahmadi, Morehead State University (f), 4:30-4:50 Horrigan Hall 104
CUPM New Guidelines
The third millennium confronts us with the need to prepare our students for new challenges.  Identifying these challenges will guide mathematics departments in setting, addressing, and meeting goals.  A broad look at the undergraduate curriculum is particularly timely after over a decade of innovation and debate about content and pedagogy in specific courses.  The MAA Committee on the Undergraduate Program in Mathematics (CUPM) is in the process of writing new guidelines. The presenter will summarize the recommendations and highlight differences from previous CUPM documents.


· L. Wyatt Alverson II, Murray State University (g), 5:30-5:50 Horrigan Hall 105
Distributive lattices and representations of rank two simple Lie algebras
This talk will showcase some distributive lattices which arise naturally in a certain algebraic context. From a combinatorial point of view, the lattices are quite striking and exhibit some pleasant symmetries and certain enumerative niceties.  What is most curious, however, is that these lattices also appear to provide a natural combinatorial environment for realizing the "linear representations" of certain "Lie algebras."  Our recent work has been to explore this connection by concretizing certain combinatorial manipulations inside these lattices.  It appears that from these computations we can naturally recover the actions of certain Lie algebra generators on certain vector spaces built from the lattices.  Why such beautiful combinatorial objects should arise in this particular algebraic setting is still something a mystery.


· James Barksdale, Western Kentucky University (f), 3:00-3:20 Horrigan Hall 102
Inverse Matrix Formula Perspicuously Derived
This presentation offers fresh and novel developmental alternatives to the standard derivation for Cramer's Rule and the formula which renders the inverse of a nonsingular matrix.

· Patricia Cerrito, University of Louisville (f), 10:15-10:35 Horrigan Hall 104
Undergraduate Research Projects Using Data Mining Techniques 
Students need to be introduced to research early in their academic careers. However, mathematics students who complete undergraduate research projects remain a small percentage of all mathematics students. Applied research can be performed on all academic levels from beginning undergraduate to PhD level. This presentation will feature examples of undergraduate and graduate research projects where students are required to apply statistical models and data mining tools to examine health outcomes using large, clinical databases. In particular, the analysis of unstructured text will be featured. An outline of the basic process used to facilitate undergraduate research will also be discussed.
· Doug Chatham, Morehead State University (f), 5:30-5:50 Horrigan Hall 104
Winning Strategies for Traffic Lights and Beer Square
Traffic Lights, invented by Alan Parr, is a tic-tac-toe variant played on a 3 x 3 board. A player's turn consists of either placing a red counter on an empty square, replacing a red counter with an orange counter, or replacing an orange counter with a green counter. A player wins if he completes a row (horizontal, vertical, or diagonal) of three counters of the same color. This talk shows a simple winning strategy for the first player. Similar games will also be discussed including Beer Square, a drinking game invented by Dan Glimne, and versions on different-sized boards.

· Chris Christensen, Northern Kentucky University (f), 10:15-10:35 Horrigan Hall 102
Robert J. Walker and the Problem of Resolution of Singularities 
The problem of resolution of singularities has its origin with Riemann and the construction of the Riemann surface of a curve.  It has been one of the formative problems of algebraic geometry.  While writing his 1934 Ergebnisse monograph, which was an attempt to describe the ideas of the theory of surfaces developed by the Italian geometers, Zariski "became convinced that the whole structure must be done again by purely algebraic methods."  Thus began Zariski's remarkable contributions to algebraic geometry.  In a footnote to the monograph, Zariski noted regarding the theorem of resolution of singularities of algebraic surfaces that Robert J. Walker's 1934 Princeton dissertation provided a function theoretic proof "that stands the most critical examination."  But, the methods of algebraic geometry were changing, and the function theoretic methods used by Walker were soon replaced by the algebraic methods of Zariski.

· Holly Clark, Murray State University (u), 5:30-5:50 Horrigan Hall 103
A New Matrix Version of RSA... But is it as Secure?
In this talk we will consider what is known as the Cayley-Purser algorithm, which is a new public key encryption scheme. This algorithm has an interesting history and is essentially a matrix version of the widely used and accepted RSA encryption scheme. In fact, Cayley-Purser actually appears to be faster than RSA, and just as secure. But we'll see that appearances can be deceiving. 


· Ryan Clark, Murray State University (u), 5:00-5:20 Horrigan Hall 105
The Four Color Problem
Among cartographers, it has been known since Antiquity that four colors would suffice for the coloring of any map.  A correct proof of this fact eluded mathematicians until 1976 when a computer-aided “proof” was found for the Four Color Theorem.  We give a light history of the Four Color problem and a discussion of the merits of various “proofs” that have been offered.

· Lyn Crunk, Georgetown College (u), 4:00-4:20 Horrigan Hall 103
Investing on the Efficient Frontier:  Where is Georgetown College?
Applications of probability and linear programming to investing in the stock market.  Using linear programming and Excel to plot the efficient frontier and select the efficient market portfolio.
· Susan Ganter, Clemson University (f), Invited Address, 7:30-8:30 Wyatt Hall
Calculus Renewal: A national study of impact after ten years

Ralph Grimaldi, Rose-Hulman Institute of Technology (f), Invited Short Course
3:00-5:00 Pasteur Hall 102
Fibonacci Numbers and Catalan Numbers
The workshop will be in two parts: the first part will deal with the Catalan numbers and, after a short 5-10 minute break, the second part will deal with the Fibonacci numbers.  In both sections the participants will be introduced to how these numbers come about as well as properties and applications where these sequences of numbers arise.  The applications will deal with set theory, binary strings, data structures, graph theory, number theory, and linear algebra.

· Bill Hardin, Bellarmine University (f), 3:00-3:20 Horrigan Hall 104
Introducing NetLim
There are increasing numbers of Java applets designed for calculus visualization. User interfaces from applet to applet vary and this can make student explorations difficult and instructor preparation time consuming.  NetLim is a single applet designed to allow illustration, and exploration of several precalculus and calculus concepts including: function evaluation, transformations of functions, even and odd functions, smoothness, tangent lines, secant lines, dynamic and formal models of limit, Riemann sums, the area function, the Mean Value Theorem and more.  The author of NetLim will demonstrate the applet, and provide instructions (and permission) for including NetLim in your own web site!  The applet can be found at (cas.bellarmine.edu/GLCTM) follow the link that says NetLim.
· Jason Harrington & Isaac Obermann, Western Kentucky University (u), 
10:15-10:35 Horrigan Hall 103
Tricky Triangles; Patterns in Pythagorean Triples
We are investigating geometric shapes in the first octant whose vertices are Pythagorean Triples (PT) or points which are Diophantine solutions of a2+b2=c2. We will present some interesting patterns that occur among right triangles with two sides of integral lengths.
· Ben Harwood, Northern Kentucky University (u), 8:00-8:20 Horrigan Hall 105
Quasi [p,q]-groups? What on earth are those?
A quasi p-group is a finite group that is generated by all of its Sylow p-subgroups. For the past two summers, I have been busy classifying all of the quasi p-subgroups of order less than or equal to 64. While presenting part of this classification at the Rose-Hulman Undergraduate Math conference, the following question was raised: "Can a group be a quasi p-group for more than one prime?" At the time, my answer was somewhat limited. In this talk, we shall discuss some of the properties of quasi [p,q]-groups.

· Lloyd Jaisingh, Morehead State University (f), 8:00-8:20 Horrigan Hall 104
Investigating the Normality Assumption in the Sampling Distribution for a Proportion
This presentation will illustrate how we can investigate the normality assumption for the sampling distribution for a single proportion. Both the MINITAB and SPSS statistical software will be used in the investigation. In addition, results from a statistical add-on to the EXCEL software will be presented.

· Jamie Johnson, Western Kentucky University  (g), 8:30-8:50 Horrigan Hall 105
Representing Numbers with Infinite Nested Radicals
It is well known that the golden ratio may be represented as an infinite nested radical of the form sqrt[ 1 + sqrt[ 1 + sqrt[ 1 + … ] ] ].  We examine possible representations of other numbers using radicals of similar form.

· Bruce Kessler, Western Kentucky University (f), 3:30-3:50 Horrigan Hall 102
Scaling functions and Wavelets
This talk will illustrate the use of a newly developed set of scaling functions and wavelets, created by the author and Dr. Douglas Hardin of Vanderbilt University, for the purpose of compressing digital grayscale images; that is, storing or transmitting the images with less actual data than in the original image.  There will be a brief introduction to the issues of lossy and lossless data compression, along with a general overview of wavelet theory.  However, the bulk of the talk will show the application of the bases to actual test images, comparing the results to images compressed using other methods.


· Jeremy Kidd, Morehead State University (u), 3:30-3:50 Horrigan Hall 103
"The Big Loser"
The Big Loser is a mathematical exploration of the NCAA men's college basketball tournament.  Graph theory and statistics are used to extend the concept of the big loser to double, triple, and n-elimination tournaments, and also to attempt to find out what seed is most likely to become the Big Loser. 


· Buddy Lagani, Western Kentucky University (u), 10:45-11:15 Horrigan Hall 103
On the Cardinality of a Collection of Topologies
Let Top(X) be the collection of all topologies which can be imposed on an arbitrary set X. For |X| = n < , a variety of methods can be employed to determine |Top(X)|, yet no efficient formula is known that expresses |Top(X)| in terms of n.  We will discuss various methods for determining |Top(X)| in two cases: when |X| = n < , |X| = (​​0.

· Andy Martin, University of Kentucky (f), 4:30-4:50 Horrigan Hall 103
What Would My Dear Aunt Sally Say?
Students are taught the order of operations in introductory (usually precollege) algebra courses. However, many current undergraduate textbooks introduce functions such as the trigonometric and logarithm functions without explaining how to interpret such expressions as “log 3x”, “log 3x+5”, “sin x2”, and others. This talk points to the desirability of explaining how to unambiguously read such expression.

· Russell May, Morehead State University (f), 5:00-5:20 Horrigan Hall 104
Expectation in a Bottle-Cap Game
Soda-manufacturers have popularized the “bottle-cap game,” in which a manufacturer stamps a letter of the company name under each of millions of bottle caps, and a consumer who is able to obtain all the letters of the company name wins fabulous prizes. The chances of winning this game depend on the distribution of the letters and the number of bottle-caps a person is able to obtain. We calculate the number of bottle-caps on average that a person must collect in order to win this game. This talk is accessible to a general audience– only basic probability and methods of summation are needed.
· Matthew Menzel, University of Kentucky (g), 10:15-10:35 Horrigan Hall 105
The Flag f-vector and cd-index of a Polytope
A polytope can be seen as either the convex hull of a finite point set or the intersection of finitely many half-spaces. The dimension of a polytope is equal to one less than the maximum number of affinely independent points in the polytope. The f-vector of a polytope P lists the number of faces of each dimension from 0 (vertices) up to d-1 (facets). The flag f-vector contains the f-vector but also enumerates the number of face incidences of P. A major combinatorial problem involves determining which f-vectors and flag f-vectors correspond to actual polytopes. In the case of 3-dimensional polytopes, the problem was solved by Steinitz a century ago. However, already in dimension 4 the problem is open.

· Robert Powers, University of Louisville (f), 10:45-11:05 Horrigan Hall 102
Relations and Systems of Sets
Our goal is to give examples where a particular type of relation can be represented by a system of sets. The starting point is the well known fact that an equivalence relation on a set S can be represented as a partition of S.

· Robert Riehemann, Northern Kentucky University (f), 8:30-8:50 Horrigan Hall 102
Subset Take-away on Graphs
A non-partisan combinatorial game, Subset Take-away has been unsolved for over 10 years.  We obtain a reduction theorem for all forms of the game by introducing the notion of Local Self-Similarity.  We then restrict the game to graphs and find that the Sprague-Grundy values for the complete graphs have period 3.  Using independent arguments we compute the values for the bipartite graphs using the cyclomatic number and size.  We then show unbounded behavior for simple graphs containing odd cycles.
· David Roach, Murray State University (f), 3:30-3:50 Horrigan Hall 104
Predicting Orbits of Near Earth Objects
This very accessible talk is a brief discussion on the mathematics of predicting orbits of Near Earth Objects (NEO’s) with a focus on large asteroids which frequent the earth’s orbital path.  Some of the mathematical concepts will be explored as well as some orbital simulations presented.
· Mark Robinson, Western Kentucky University (f), 5:00-5:20 Horrigan Hall 102
Taylor’s Theorem for Functions of Several Variables
 Taylor’s Theorem for functions of a single variable is a standard topic in undergraduate calculus.  In this presentation we consider the higher-dimensional analogue, Taylor’s Theorem for functions of several variables.  The basic theory, illustrative examples, and some applications of interest will be examined.


· Richard Robinson, Murray State University (f), 10:45-11:05 Horrigan Hall 105
A Friendly Introduction to B-Splines
B-Splines are currently being used in everything from computer animation to image compression. In this exciting and engaging PowerPoint presentation we shall see the basic construction of the B-Splines both graphically (using Matlab created animations) and algebraically. We consider some of the many properties which make B-Splines well-behaved with respect to numerical calculations. B-Spline interpolation is also discussed. If you have ever wondered “what is a B-Spline?”, or just want to a quick refresher course, this talk is for you!
· Prasanna Sahoo, University of Louisville (f), 8:30-8:50 Horrigan Hall 103
On an equation characterizing polynomials of degree three
In this talk, we present the general solution of the equation
     f(x+2y) + f(x-2y) + 6f(x) = 4[ f(x+y) + f(x-y) ]
for all real numbers x and y without assuming any regularity conditions on the unknown function f. The method used for solving this equation is elementary but exploits an important result due to M. Hosszu. The solution of this equation is also described in certain commutative groups using two important results of L. Szekelyhidi.


· John Sasser, Midway College (f), 4:30-4:50 Horrigan Hall 102
The Islamic Connection
This talk is concerned with the Muslims, their contributions to mathematics and the accompanying influence of Islam. The presenter shows how this Islamic influence not only permeated the Muslim's original thinking and research but also the translations they made during the course of several centuries. The presentation attempts to correct misconceptions, and provide information, concerning Muslims and Islam and to show the debt our mathematics owes Arabian medieval Islam.

· Christopher Schroeder, Morehead State University (f), 
10:45-11:05 Horrigan Hall 104
Getting to Know Ramsey
A famous question in Ramsey Theory is this: Given any six people, is it always the case that there will be a set of at least size three who are all mutually acquainted or mutually unacquainted?  This question will be answered, and we will look at a general case: Given a number K, how many people must we have to guarantee a set of people of size K which are all mutually acquainted or mutually unacquainted.  Some basic graph theory will be used to answer this.  The approach leads to a nice proof of Schur’s Theorem which has, as a Corollary, an application towards Fermat’s Last Theorem.  The talk should be accessible to both students and faculty.
· Valentino Simpao, Mathematical Consultant Services, 8:30-8:50 Horrigan Hall 104
Heaviside Operators on Quantum Phase Space
By means of Heaviside operational schemes, formal differential operators (i.e., arbitrary functions of the derivative symbols) are realized as convolution operators on the prescribed class of operands. This connection allows an alternative framework for momentum/configuration space dependence of quantum operators acting on phase space generalization of the wave function in quantum phase space.
· Skyler Speakman, Corey Winton, & Jim Lewis, Asbury College (u), 3:00-3:20 Horrigan Hall 103
"Box Me Up and Ship Me Home” – Energy Distribution via Cardboard Boxes
Our submission for the 2003 COMAP competition – breaking the fall of a stuntman using only cardboard boxes.  The key to our solution lies in the distribution of force throughout cardboard.  We were able to successfully model how various forces on a cardboard box will be distributed and how much of each force is transmitted to lower tiers of boxes compared to how much of each force is used to compress a box over a distance (Work).

· David Stoltzfus, Dan Zimmerman, & Joel Kilty, Asbury College (u), 
8:00-8:10 Horrigan Hall 103
Sphere Packing in Three Dimensions
Gamma Knife radiation is a form of stereotactic radiosurgery that depletes intracranial cancer cells in an effort to remove a tumor.  This type of treatment does not require invasive surgery or general anesthesia, and is typically an outpatient surgery lasting only about 45 minutes.  The difficulty is determining a plan to place the “shots” of radiation created by the 201 cobalt-60 sources.

We present an algorithm that determines how to place spheres of radiation inside the tumor in order to maximize the volume of the tumor covered, while at the same time using as few shots as possible. Once the tumor size is known, this algorithm can be used to create a treatment plan for a cancer patient.  The output of the algorithm is a collection of three-dimensional points, each with a defined radius.  This data defines a collection of spheres, each of which represents a “shot” of radiation. Our algorithm represents the optimal packing for a given tumor size.
· Wayne Tarrant, Western Kentucky University (f), 8:00-8:20 Horrigan Hall 102
How to run a high school mathematics contest (and why you should do it)
Western Kentucky University held a high school mathematics contest on 1 February 2003, and it was well received. The biggest complaint from both students and teachers was that they know of no other such contest. Although I’m certain other contests in Kentucky must exist, there are far too few opportunities for talented high school students to show off their talents. Running a mathematics contest does not have to be difficult or costly. I will distribute the tests and rules that we used and speak about why we must offer high school students more contests.
Kristin Thompson, Morehead State University (f), 4:00-4:20 Horrigan Hall 102
High School Students’ Conceptions of Correlation
 I will discuss the results of my dissertation study in mathematics education.  The study examined the understandings high school students have about correlation, and explores how the use of context in mathematics curricula relates to these understandings.  One hundred sixty-three high school students completed a written assessment consisting of multiple-choice and constructed-response items addressing correlation.  Assessment items were designed to capture different ways of understanding statistics - descriptive, numeric, and analytic - in both contextual and noncontextual situations.  Analyses indicate that students were successful on tasks involving interpretation of scatter plots and estimating correlation coefficients.  Performance was poor on computation of Pearson's correlation coefficient and items addressing the assumptions and limitations of the correlation coefficient.  I will present some findings of the study and then discuss implications of the study for current statistics instruction and future study.

· Jeff Thornton & Nathan Beaven, Bellarmine University (u), 
5:00-5:20 Horrigan Hall 103
The Mathematics of Handling Airport Traffic Flow
New laws will soon require 100% screening of checked luggage via explosive detection systems (EDSs) at all airports throughout the United States.  As an analysis team for the Office of Security Operations, we are required to determine the estimated number of EDSs needed for all airports to meet the above mandate as well as how the incorporation of new technology, such as explosive trace detection (ETD) machines, would affect this number.
In order to solve this problem we looked at the peak hour for two selected airports in the Midwest Region.  Assuming the passengers would arrive according to the normal distribution curve, we will use this model to determine how many machines will be needed for the busiest time of the day.  Also, we used a binomial distribution to account for machines that may be inoperable due to malfunctions.

· John Wilson, Centre College (f), Invited Address, 9:00-9:45 Pasteur Hall 102
The Opportunity to Teach
During the course of the last thirty years I have had many different opportunities to teach.  The subject may change, the setting may change, and the students may change, but some aspects of my teaching remain pretty much the same.  In this talk I will describe a few of the different teaching situations that I have found most memorable and try to point out some of the common aspects.  

· Margaret Yoder, Eastern Kentucky University (f), 5:30-5:50 Horrigan Hall 102
Functions via Spreadsheets: Activities for the Math for Elementary Teachers course
The presenter will demonstrate several activities used at EKU to develop technology skills and examine the ideas of function and patterns in the Mathematics for Elementary and Middle School Teachers course. These activities were developed by faculty who were supported by the PT3 grant.
