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· Dora Ahmadi, Morehead State (f),  “The Story of e”, 5:00-5:20 Asher 133
Students are often puzzled by the number e.  This talk will look at historical aspects that might raise your students' curiosity, enlighten their understanding and increase their tolerance of e.  The presenter will also take into consideration a variety of natural phenomena that are related to the exponential function 
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and will help answer the often-posed question "Where in the world can we use all of this in real life?"


· James Barksdale, W.K.U. (f), “Observations about f(x+y) = R[f(x),f(y)]”, 3:00-3:20 Asher 131
A functional relationship exhibiting the general description  f(x+y) = R[f(x),f(y)]  is typically referenced as an  "addition formula"  or "addition theorem"  for the function f. This presentation illustrates several (familiar) addition theorems, and then reviews a result by A.A. Unger which describes how to create functions which satisfy such addition theorems.
· James Campbell, Georgetown (u), “Constructing a Triangle from its Cevians”, 
8:30-8:50 Asher 133
The focus of this talk is that:  given any triangle, its sides may be translated so as to form the medians of a new triangle.  This leads to a new and simple proof that the area of any triangle ABC is 4/3 the area of the triangle formed by the medians of ABC.  We also discuss related results obtained by Leonhard Euler.

· Chris Christensen, N.K.U. (f), “What’s a quasi p-group?”, 4:00-4:20 Asher 131
In 1957 Abhyankar posed a conjecture involving quasi p-groups  a type of group that he defined.  In 1995 Harbater and Raynaud shared the AMS's Cole Prize in Algebra for proving the Abhyankar Conjecture.  The conjecture is sophisticated mathematics, but quasi p-groups are not.  Although few people seem to be aware of quasi p-groups, these groups can be understood by students in a first course in abstract algebra, and these groups provide interesting opportunities for undergraduate research.


· Pat Costello, E.K.U. (f), “Large Smith Numbers”, 11:00-11:20 Asher 131
A Smith number is a composite number where the sum of the digits equals the sum of the digits in its prime factors.  While we know that there are infinitely many Smith numbers, we can imitate the situation with primes and try to find very large Smith numbers of a certain form.  The large Smiths found involve repunits and palindromic primes and have millions of digits.

· Daniel Curtin, N.K.U. (f), “Euler and the Knight’s Tour Problem”, 9:30-9:50 Asher 218
In 1759 Leonhard Euler published an article, in French, whose title translates as "The solution to a curious question which would not seem to yield to any analysis." The curious question was the problem  of finding a path for the chess knight to travel on the chessboard, using its unique move, in such a way that it visits each square exactly once. In his solution to the problem, Euler makes extensive use of a breakout method that resembles that now used in standard approaches to finding Euler circuits and paths in connected graphs. This paper and the basic ideas in it will be discussed.

· Wes Daughtry, W.K.U. (u), “An Attempt at Gaining Stability by Increasing Dilation”, 4:00-4:20 Asher 133
In a recent paper, Kessler (2002) attempted to construct a single biorthogonal dual to the piecewise linear "hat" function defined on a uniform triangular lattice and supported on a hexagon.  He found a dual mask, but the solution to the dilation equation lacked stability.  I have conducted research into whether an increase in dilation from 3 to 4 would result in a stable dual function.  I will present my results as well as illustrations of the resulting functions.
· Richard M. Davitt, U. of L. (f), “C. B. Read and his Extensive Bibliographies of Articles on the History of Mathematics”, 9:00-9:20 Asher 218
In the era before the internet and journals such as Historia Mathematica made the task of locating information on books and articles on the history of mathematics relatively easy, Cecil B. Read, a professor of the History of Mathematics at Wichita State University and Central Michigan University, organized and published five editions of “Articles on the History of Mathematics…” from 1952 to 1970. After he died in 1970, Professor James Bidwell, his colleague at CMU, published one last update of the bibliography in 1976. All but his first compilation appeared in School Science and Mathematics. Thus for a quarter of a century Dr. Read provided English speaking researchers in the history of mathematics and most especially mathematics educators at the elementary, secondary, and college levels with a readily accessible, valuable resource for finding historical material on specific mathematical topics. This talk will present a brief biography of Professor Read, the story of how he carried on his ongoing bibliographical project, and some descriptions of the structure and content of the bibliographies themselves.

· Johnny Duke, Shorter College, GA (f), “Service Learning: Taking Mathematics into the Real World”, 9:30-9:50 Asher 131
One complaint in modern mathematics education is that too often we have taught students to solve artificial problems insulated from a real world context.  Hence the call is to teach using real world contexts.  One way to take mathematics into the “real world” is through service learning, which has become popular in high schools across the nation.  This presentation will introduce service learning, explore how it can be used in mathematics education, and relate the author’s personal experiences in using service learning in his mathematics classes at the collegiate level.

· Jon Ernstberger, Murray State (u), “Numerical Results for Optimal Control of Immunotherapy”, 11:00-11:20 Asher 132
In conjunction with a previous presentation, an immunotherapy model will be discussed qualitatively and quantitatively .  Numerical results have been obtained using a computer-based simulation to solve two interdependent systems of ordinary differential equations.  This talk will focus on the numerical results of the model and will evaluate the effectiveness of the control strategy.

· Renee Fister, Murray State (f), “Optimal Control applied to an Immunotherapy Problem”, 10:30-10:50 Asher 132
We consider an ordinary differential equation system of activated immune, tumor, and interleukin-2 cells.  Our goal is to control the external source of activated immune cells so that the normal cells are maximized and the tumor cells are minimized.  We prove the existence of an optimal control in an admissible control set and develop the characterization of an optimal control.  The optimality system, which is the state system coupled with the adjoint system, is shown to have a unique solution.  This implies the uniqueness of the optimal control.  This is joint work with two students, Thalya Burden and Jon Ernstberger.

· Robert Fulton, U. of L. Medical School (f), “Gene Dynamics – A Challenge for ODEs and Mathematica”, 9:30-9:50 Asher 132
Proteins shape the structure and function of cells. Protein P[t] production, once it begins, can be modeled with continuous ODEs: P’[t] = F[Genes, mRNA, Ribosomes, P[t]]. Manufacture of mRNA and ribosome function, rb[t], are continuous. Genes, which translate mRNA, are either available or not. Genetic availability depends upon intracellular signal molecules s[t] produced by an activated cell membrane. The gene, g[t], is turned on when s[t] > c. Hence: g[t] = 1 if s[t]>c and o otherwise, suggesting that the unit step and Dirac delta functions ( g’[t]) can be employed in systems of ODEs to model gene activity. The systems are non-linear and must be solved numerically. But MATHEMATICA treats the Dirac delta as 0 in NDSolve! A method was invented which bypasses his defect: s’[t] = F[Membrane activation]; g[t] = 1 if s[t]>c and 0 otherwise; mRNA’[t] = g[t] – F[mRNA[t]]; P’[t] = F[mRNA,rb[t],P[t]]. P[t] is limited by diffusion, degradation, and turning off the gene which requires a negative step function when P[t]>b. P[t] activates other cell membranes and functions. These processes can be modeled in a similar fashion. Solutions can be generated by MATHEMATICA to link the systems of ODEs.

· Fumiko Futaruma, U. of L. (u), “On the Use of Polygonal Diagrams to Depict Finite Affine Planes”, 11:00-11:20 Asher 133
The theory of affine planes has been well-developed and studied. However, in an affine plane of order n, it has been found to be very difficult to list the lines, considering the fact that there are n2 points and n2+n lines such that each pair of points appears on a unique line. I have discovered a new method of finding these lines, through the use of diagrams which have the shape of an n+1-gon. I will discuss how to create these diagrams, how to label them, and how to use them. Finally, I will focus on the even orders and discuss the patterns inherent in the labeling of the points. I will introduce a way of producing the entire affine plane using a new concept called the complete difference n-tuple, and possibly prove that it is isomorphic to a well-known idea called the affine difference set.

· Jason Harrington, W.K.U. (u), “Patterns in Pythagorean Triples”, 9:00-9:20 Asher 133
We are investigating the properties of tetrahedra and triangles in R^3 whose vertices are Pythagorean Triples.


· Ben Howard, N.K.U. (u), “Quasi p- or not quasi p-? That is the question.”, 4:30-4:50 Asher 131
We will explore some of the results of an undergraduate research project which determined for each of the groups of order less than 24 whether the group was quasi p- for some prime p or not.

· Bruce Kessler, W.K.U. (f), “Denoising of Images With Wavelets”, 8:00-8:20 Asher 218
Denoising is the process of removing static from a signal.  This talk will provide a short discussion of how wavelets can be used to remove noise from a signal, in this case a digitized grayscale image.  Several examples of denoised images will be provided, utilizing a variety of wavelet bases.
· Istvan Kovacs, U.K. (g), “On a Conjecture of L. A. Harris and R. V. Kadison”, 10:30-10:50 Asher 218
Many results have been achieved about the linear, invertability preserving mappings of Banach Algebras in recent years. The conjecture of Harris and Kadison, that an invertibility preserving linear bijection of C* algebras has to be a Jordan isomorphism still has not been proven. I would like to summarize the facts suggesting that the conjecture is true, and demonstrate some techniques that could lead to a proof.

· Robert Lamphere, E.C.C. (f), “A General Derivation and Solution for a Set of General Differential Equations of Planetary Motion for Euclidean and Non-Euclidean Geometry”, 8:30-8:50 Asher 132
We will derive a set of general differential equations of motion which contains the differential equations for planetary motion in Euclidean, Hyperbolic, and Elliptic Geometries. This set of general differential equations of motion is derived from the Lagrange’s equations. We will solve these general differential equations of motion and interpret the solution in terms of planetary motion in Euclidean Geometry and Non-Euclidean Geometry. The form that Kepler’s three Laws of planetary motion take in Non-Euclidean Geometry will be included in the interpretation. We will explain also why Gauss’s attempt in determining which classical Geometry is physically relevant could not succeed and why Poincaré’s view, that such a determination is not feasible, is the appropriate one.
· Stacey Lawler, Murray State (u), “Euler, Parseval, & Riemann – some connections”, 8:00-8:20 Asher 133
Parseval’s Identity is an integral aspect of Fourier analysis. Euler’s Product Formula is significant in the theory of prime numbers. Using examples, the connection between Parseval’s Identity and Euler’s Product Formula is established using the Riemann Zeta function.

· Scott Little & Jamie Johnson, W.K.U. (u), “Fractal Interpolation Surfaces”, 10:30-10:50 Asher 133
In this presentation, we will consider the theory and construction of fractal interpolation surfaces.  These types of surfaces have been used by several wavelet researchers to construct multiresolution analyses and wavelet bases.  We will show the conditions under which a union of mappings defined over a triangular region with arbitrary interpolation points has a unique fixed point.  The fractal interpolation surface is this fixed point.  Examples and illustrations will be provided.


· Gail Mackin, N.K.U. (f), “Modeling Erosion and Sedimentation”, 9:00-9:20 Asher 132
The assessment of changing land-use practices on basin sedimentation is an area of concern for natural resource managers and ecologists. We consider a mixing model to determine relative contributions of sediment to a region's streams and rivers from differing forms of land-use practices (e,g., road construction and housing development).  With only two source areas, the methods used to determine a solution require little more than Calculus. However, raising the number of source areas by as little as one results in an increase of difficulty by a factor of three (Linear algebra, Multi-variable Calculus and Numerical Analysis).
· Alison Marr, Murray State (u), “An Algebra of Kinship Study of the Cherokee Indians”, 9:30-9:50 Asher 133
Algebra of kinship is an area of mathematical sociology which applies group theory to tribal relationships. This talk (based on a senior honors thesis) will discuss our studies of the Cherokee tribe's seven clans and their marriage structure. We will include discussions of algebraic structures as needed to understand the premises of the algebra of kinship as outlined by H.C. White. Other factors involved in kinship analysis, including the preferential mating visible in the Cherokee's kinship system, are also considered in our analysis.

· Peter Moore, N.K.U. (f), “Graduate Math Courses for Elementary and Middle School Teachers – Issues and Answers”, 8:30-8:50 Asher 131
I'll present some examples from a collection of math content courses I have developed for elementary and middle grades teachers enrolled in our graduate education program.  Course topics include algebra (not abstract), number sense and number theory, elementary geometry, discrete probability, and math games in the classroom.

· Andy Nader, Jessica Hopkins, & Rusty Myers, N.K.U. (u), “Modeling the Florida Scrub Lizard Population”, 3:30-3:50 Asher 133
The 2002 COMAP ICM involved 6 tasks which investigated a variety of questions revolving around the likelihood of survival for the Florida scrub lizard.  We approached the problem with the belief that embedded within the individual tasks there were two overriding themes; Model the population dynamics of the scrub lizard, and outline a recommendation on how to save them from extinction.  Successful completion of the six individual tasks was the means by which we were able to achieve these goals.  In total, we developed six different models: Three step-wise multiple regression models to estimate fecundity, adult survivorship, and juvenile survivorship, an intrinsic growth rate model to aid in determining a carrying capacity, a simple linear regression model for estimating the probability of survivorship during migration, and a simple linear regression model for estimating an overall lizard population.  We submit that these models are limited by their linearity, but we believe that they are valid over sizeable intervals of the relative data.
· Roger Nelsen, Lewis & Clark College, Portland OR (f), “Visualization and the Fubini Principle”, Invited Address, 8:00 Friday
When you encounter a quadratic function, do you “see” a parabola? When you encounter 5^2 + 12^2 = 13^2, do you “see” a right triangle? In English, “to see” often means “to understand,” and I think this is especially true in mathematics. To illustrate, we’ll examine visually a not-all-that-well known combinatorial principle (Fubini), and in the process rediscover some interesting facts about sequences of figurate numbers (squares, triangles, hexagons, cubes, etc.) and some of their partial sums.
· Bettina Richmond, W.K.U. (f), “A Family of Equivalence Relations on N”, 11:00-11:20 Asher 218
The equivalence relation ~ on the set N of natural numbers defined by x ~ y if and only if xy is a perfect square has been studied by J. M. Cargal [Pi Mu Epsilon Journal, vol. 10, no. 1, Fall 1994, 16-17].   The equivalence classes of this relation form a group under the natural multiplication.  In this talk we will show that this relation is a single example of an infinite family of such equivalence relations on N.
· Tom Richmond, W.K.U. (f), “Arc Lengths of Sequences of Functions”, 8:30-8:50 Asher 218
Consider the approximation of a circle by an inscribed n-gon.  As n increases, the perimeter of the n-gon approaches the circumference of the circle.  This example motivates questions such as the following:
If a sequence f_n(x) of functions converges to f(x) over [a,b], what conditions insure that the arc lengths of f_n(x) converge to the arc length of f(x) over [a,b].

· David Roach, Murray State (f), “What is the Matrix?”, 4:30-4:50 Asher 133
Incorporating popular culture into our lectures and presentations can be a powerful technique for reaching diverse audiences such as high school or college students.  In this accessible talk, I will demonstrate an image compression algorithm using the popular hit movie "The Matrix" as a backdrop.  This talk will introduce the concept of a matrix and demonstrate how a digital image is in fact a matrix.  The talk will conclude with a brief description of an image compression algorithm and a comparison between JPEG and the new wavelet compression algorithm JPEG2000.
Chris Robinson, Murray State (u), “Cauchy-Mirimanoff Polynomials”, 5:00-5:20 Asher 133
For any integer n >= 2 define Pn(X) = (X+1)n-Xn-1. Let En(X) be the remaining factor of Pn(X) in Q[X] after removing X and the cyclotomic factors X+1 and X2+X+1.  Then Pn(X) = X(X+1)(n(X2+X+1)en En(X) where for even n, (n = en = 0; for odd n,  (n = 1 and en = 0, 1, 2 according as n ( 0, 2, 1 (mod 3).  In 1903 Mirimanoff conjectured the irreducibility of En(X) over Q when n is prime.  This talk will focus on eliminating any factors of degree six.  A characterization of the only possible factors of Pn that are of degree six will be given as well as the primes for which these polynomials are possible factors of En.

· Mark Robinson, W.K.U. (f), “Topics in Numerical Methods for Initial-Value Problems”, 5:00-5:20 Asher 218
In this talk we examine several difference methods which are used for the numerical solution of initial-value problems in ordinary differential equations.   Various topics of interest will be investigated, including the natural connection between certain difference schemes and well-known methods for approximating integrals, difficulties encountered by difference schemes, and appropriate selection of methods.  Treatment of systems of ordinary differential equations by difference methods will also be discussed.

· Richard Robinson, Murray State (u), “Variable Tension Spline”, 3:00-3:20 Asher 133
Cubic Splines have been prevalent in the field of Numerical Analysis for quite some time. They are piecewise polynomials that pass through a prescribed set of points (interpolation) and have a continuous second derivative. More recently the tension spline was introduced as an alternative method of approximating curves that have sharper features. This type of spline is a piecewise-defined function, where the pieces consist of hyperbolic trigonometric functions that satisfy a tension differential equation.  In this talk we will present the tension spline, but instead of a constant tension, we will display a spline with a tension that is allowed to vary for each piece. This allows us to represent curves, such as those found in the automotive industry, with both smooth and sharp features.   

· Laura Schmidt, U.K. (g), “Shellings of 3-Polyhedra”, 3:30-3:50 Asher 131
I will discuss a method of assembling faces of convex 3-polyhedra and keep track of the changes in the number of vertices, edges, and faces as you build it. I will then use this method to prove Euler’s Formula.  Many tried to use this method to prove the higher dimension analogue of Euler’s formula but failed until 1970, when it was proved by a balloon ride!
· Delmar Searls, Asbury (f), “Calculating Quartiles: Variations on a Theme”, 4:30-4:50 Asher 218
There are several different algorithms used to calculate the quartiles of a data set. While these algorithms may yield different results, there is a common thread running through them. In this paper we present three algorithms (the hand-calculation algorithm, the algorithm used by Microsoft Excel, and the algorithm used by Minitab statistical software). We identify the theme they have in common and use that theme to propose a fourth algorithm. Finally, we investigate the question, "Which quartile calculation algorithm is best?"

· Ruben Schweiger, Midway (f), “Assessing Problem Solving”, 9:00-9:20 Asher 131
Given the current emphasis on problem solving and on teaching problem solving by mathematics educators and curricula, we need clarity on what it really means to solve problems and on how to assess the problem solving done by students. This presentation examines the multiple facets of assessing problem solving. If Polya's four 'stages' of problem solving: Understand the Problem, Make a Plan, Follow the Plan, Check the Result are the background for successful problem solving, it would follow that assessment of each should be involved in reaching a decision about the validity of the problem solving. Suggestions concerning what would be involved in assesssing each of these will be discussed. Additionally, exploration of the questions: What constitutes a problem?, What constitutes a solution?, and How should various strategies influence problem solving assessment?, will be considered. The contrast between the type of assessment of actual problem solving and the type of assessment typically done in other mathematical arenas will be pointed out and discussed.
· Jon Simon, U. of Iowa (f), “Physical Knots”, Invited Address 11:30-12:30 Asher 112

Knots have traditionally been studied as purely one-dimensional filaments, completely elastic and flexible. What kind of theory develops when the knots are given physical substance --- in the form of thickness, rigidity, or some kind of self-repulsion? Researchers have developed several measures of knot complexity, modeled on these kinds of physical "reality".  We shall explore these ideas, see relations between different notions of complexity, and compare the "ideal" conformations of knots that arise.  We also note that there are observed relations between these measures of complexity and behavior of actual knotted DNA molecules.  In addition to an introduction to this relatively new and growing area of mathematics, participants will receive a genuine piece of rope and several easy-to-understand unsolved problems


· Valentino A. Simpao, Mathematical Consultant Services, Greenville, KY, “Heaviside Realization of Formal Differential Operators: Quantum Implications”, 4:00-4:20 Asher 218
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/energy dependence in quantum operators. As an example, the foundation of a new first -order momentum/energy quantum relativistic wave operator is presented.
· Trey Swacker, Stacey Faulkenberg, & Nathan Beavin, Bellarmine (u), “We’re sorry, but this flight has been overbooked…”, 10:30-10:50 Asher 131
Airline overbooking schemes are essential for maximal revenue, but can cause passenger problems from time to time.  We will look at a standard Operations Research approach to the problem for an airline with two types of fares (discount and full-price) and answer the following questions:

· What is the maximum number of reservations that should be accepted to minimize passenger bumping?

· What should the limit be on the number of discount reservations be in order to maximize expected revenue?

· How can demand be simulated to test the model for accuracy and desirable results?

This talk will illustrate the approach taken for the airline problem (Problem B) of the 2002 COMAP Mathematical Contest in Modeling.

· Steve Wilkinson, N.K.U. (f), “Web Based Course Specific Calculators”, 8:00-8:20 Asher 131
There now exists technologies that allow students to access "calculators" using their web browsers. Two such technologies are Java applets and webMathematica. These calculators can be tailor-made for specific courses and specific levels of students. Examples will be presented. 

· John Wilson, Centre (f), “Elliptic Curves over Finite Fields – An Introduction”, 8:00-8:20 Asher 132
Elliptic curves are defined to be the set of all points (x,y) that satisfy the equation y2=x3+cx+d.  In this talk I will explore some of the aspects of these curves when the coefficients c and d are taken from a finite field and all the arithmetic is done in that field.  We will see some connections with group theory and public key cryptography.
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