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Dora Ahmadi, Morehead State University (f), Friday 5:30 Lappin Hall 101

Math and Computer Science Clubs

Join us for a discussion on club activities.  Share what your club has been doing or find out how to start a club on your campus.  Obtain information about club opportunities.  Don’t miss it!

Dora Ahmadi, Morehead State University (f), Saturday 8:30 Lappin Hall 108

CUPM Curriculum Guide 2004: The Next Step

Join us for a discussion on utilizing the CUPM Curriculum Guide 2004 and the Illustrative Resources to invigorate undergraduate mathematics programs. Implementation of the CUPM guide’s recommendations can assist departments in the preparation of students to be successful in further studies and to enter the workforce.

Bill Atwood, Morehead State University (u), Friday 4:00 Lappin Hall 112

Long-term Monitoring of Active Galactic Nuclei at 1420 MHz

AGNs are some of the most distant objects viewed in the universe.  Using the Morehead State University 21m Space Tracking Antenna we can measure microvariability of the radio frequency radiation of these distant objects.  By monitoring the microvariability in the atomic hydrogen line at 21cm we may be able to determine if the variability is due the internal processes of these objects or due to the intervening medium.  Initial observations of a set of target AGNs will be presented.

David Billiter, Morehead State University (u), Friday 5:00 Lappin Hall 101

Believing the Axiom of Choice

Mathematicians generally accept the Axiom of Choice, but there are some interesting theorems that must be believed if it is to be accepted.  We define the axiom of choice, show how it is used, and show some results that are true if the Axiom of Choice is accepted.

Dave Billiter & Dustin Lueker, Morehead State University (u), 

Friday 3:00 Lappin Hall 112

Binomial to Normal Approximations

Many different criteria exist to determine whether one can use a normal distribution to approximate a binomial distribution.  This presentation will examine which of criteria best approximates a binomial distribution into a normal distribution through statistical analysis.

John P. Boardman, Franklin College (f), Friday 3:00 Lappin Hall 107

Linear Models in Paleoecology

Linear regression is a mathematical technique that is taught in a variety of courses from quantitative literacy to mathematical modeling.  This talk will demonstrate the use of linear regression in an environmental reconstruction study involving yellow perch fossils.

Barry Brunson, Western Kentucky University (f), Saturday 10:15 Lappin Hall 112
Calculus: Balancing basic literacy and technological proficiency 

We continue to use calculus textbooks that appear to have been written for a different age, one of much more innocent levels of technology. Too often, at best we provide tips on sharpening our hand plow or on avoiding rocks when tilling a field with it, while our new John Deere tractor sits idly in the barn. At worst, we suggest that our students yoke oxen to pull the John Deere! I continue to try to discover what is a proper level of proficiency in hand manipulative skills for Calculus students, when Mathematica (or some comparable tool) is available to them. I will share some of my struggles.
R. Douglas Chatham, Morehead State University (f), Saturday 10:15 Lappin Hall 113

The N+k Queens Problem

The classic n-queens problem asks for an arrangement of n queens on an n X n board where no two queens attack each other.  We show that for any nonnegative integer k, if n is large enough we can place n+k queens and k pawns on an n x n board so that the queens are safe from mutual attack.  (This presentation is based on joint work by the presenter, Gerd H. Fricke, and R. Duane Skaggs.)

Chris Christensen, Northern Kentucky University (f),  Saturday 10:15 Lappin Hall 101

Rejewski’s Theorems

During the 1930’s, the mathematicians of the Polish Cipher Bureau “broke” the German Enigma machine.  In a remarkable application of the theory of permutations, Marian Rejewski was able from indicator information contained in the ciphertext messages to develop a procedure to determine the order of the Enigma rotors and the actual internal wiring of each rotor.  We will examine the theorems that Rejewski used to break Enigma.

Anne Collins, Centre College (f), Friday 5:30 Lappin Hall 113

Shape Classification via Persistent Homology

A topological invariant that can distinguish between a circle and an ellipse? Nonsense! Everyone knows that they are topologically equivalent. However, by enriching each space with just a hint of geometric information, it becomes possible to do just that. We order the points of the circle and ellipse by curvature, and use a relatively new tool called persistent homology to track the evolution of each shape's Betti numbers. The resulting topological invariant is a collection of intervals, and for the filtered circle and ellipse, these persistence intervals are in fact distinct. Applications include efficient classification of shapes in large databases.

Patrick Costello, Eastern Kentucky University (f), Saturday 10:45 Lappin Hall 101

Factoring and the Number Field Sieve

 SEQ CHAPTER \h \r 1Factoring integers has long been a part of  “pure math”, but gained new respect with its application to cryptography.  In particular, one cryptographic scheme, RSA, relies on the fact that factoring large integers is very difficult.  There has been significant progress over the years in attempting to find faster factoring techniques, however, none has been found yet that is sufficiently fast enough to invalidate RSA.  This talk will introduce the current fastest method known as the Number Field Sieve.

Daniel J. Curtin, Northern Kentucky University (f), Friday 3:00 Lappin Hall 113

Jan DeWitt (1625-72) and the Beginnings of Coordinate Geometry

Jan DeWitt’s  Elementa curvarum linearum (Elements of Curves) appeared as part of Frans van Schooten’s famous Latin edition of Descartes’ Geometrie. It was the first systematic treatment of lines and conic sections in a form that resembles our analytic, or coordinate, geometry. We will take a brief look at how his treatment of lines and conics compares with ours. Included will be the world’s shortest course in reading mathematical Latin

Richard M. Davitt, University of Louisville (f), Saturday 8:30 Lappin Hall 112

Problem Solving to the nth degree

The speaker will discuss his experiences in teaching a Problem Solving course for freshmen who are not intending to major in mathematics or science.  The course counts for general education credit in both mathematics and written communication.  Much emphasis was placed on having the students use George Polya’s famous four-step problem-solving strategy, intensively parse his classic text How to Solve It, and write a research paper on the problem-solving modus operandi of practitioners in a field that each individual student was interested in investigating.

Rob Donnelly, Murray State University (f), Saturday 10:45 Lappin Hall 107

Grid posets
This talk is a preliminary report on joint work in progress with Wyatt Alverson (MSU), Scott Lewis (MSU), Marti McClard (Univ of Tennessee), Robert Pervine (MSU), and Norman Wildberger (Univ of New South Wales).  For some time now we have been studying certain families of finite distributive lattices (we call them "semistandard" lattices) that serve as combinatorial models for various aspects of the irreducible representations of the "rank two" simple Lie algebras.  Birkhoff's fundamental theorem of finite distributive lattices gives us a one-to-one correspondence between the set of (equivalence classes of) finite distributive lattices and the set of (equivalence classes of) finite partially ordered sets.  The posets corresponding to our semistandard lattices are in a class of posets whose Hasse diagrams can be viewed as subgraphs of so-called "grid graphs."  Now we can view much of the Lie algebraic information of interest to us as a consequence of combinatorial properties enjoyed, curiously, by all posets in this class.

Quentin Ennis, Morehead State University (u), Friday 3:30 Lappin Hall 112

Map of the Spatial Distribution of Atomic Hydrogen Associated With theNucleus of the Milky Way Galaxy 

The nucleus of the Milky Way Galaxy has a super massive black hole.  Knowing the distribution of atomic hydrogen in this region in critical to understanding the nature of this object, its structure dynamics, and its energetic.  We used the Morehead State University 21m Space Tracking Antenna to map the spatial distribution of HI in this region at a radio frequency of 1420 MHz.  We report the results of these observations and present a map of the HI distribution visible from this latitude.

Susanna Epp, DePaul University (f) Saturday 11:30 Reed Hall 419

Mathematical Communication: Spoken and Unspoken
Much of what we say and write in our mathematics classes assumes that our students understand linguistic and logical conventions that have never been made explicit to them. What problems result from this assumption, and how can we address them?
Claus Ernst, Western Kentucky University (f), Saturday 8:00 Lappin Hall 113

On the integrity of small graphs

The integrity of a graph G is a measure of network reliability.  It is defined as

I(G) = min{ |S|+m(G-S)} where the minimum is taken over all vertex subset S and m(G-S) is the largest connected component in G-S.  The integrity even for small graphs is surprisingly difficult to calculate. In this talk some examples and conjecture are presented concentrating on 3-regular graphs.

Nathan Gilbert, Morehead State University (u), Friday 5:00 Lappin Hall 112

Addition Chains

Addition chains provide an opportunity to speed up exponentiation by reducing the number of ‘slow’ multiplications needed. This presentation will discuss what an addition chain is, and various open questions regarding them.

Michael W. Glier, Northern Kentucky University (u), Friday 3:30 Lappin Hall 107

The Function Box: A device to model 3-D surfaces for the classroom 

Students often have great difficulty visualizing the surfaces generated by mathematical functions. Even with the aid of drawings and computer generated models, some surfaces cannot be easily understood without a three-dimensional model. To overcome this difficulty, a computer controlled device was created to quickly generate a surface on a bed of pins, looking much like the display of a “PinPressions” toy. The design and construction of this “Function Box” will be discussed as well as its potential applications.

Brandon Hale, Murray State University (u), Friday 3:00 Lappin Hall 101

An Introduction to Population Ecology Using Maplets

The ability to predict the population size of a group of individuals is extremely useful to the study of ecology.  The well-known logistic and explosion\extinction models allow one to see the effects of various internal factors acting upon a population.  External factors, such as harvesting, can be included in either model as well These two models will be demonstrated using an easy-to-use program written in Maplesoft Maplet code during the fall 2004 semester.

Scott Holbrook, Murray State University (u), Friday 3:30 Lappin Hall 101

Bounding the Zeros of a Polynomial

There have been numerous publications on various methods of placing bounds on the zeros of a polynomial.  We will compare and contrast these various methods with the use of MAPLE.

Lloyd Jaisingh, Morehead State University (f), Saturday 8:30 Lappin Hall 113

Benford’s Law,  The Quran, (, Fibonacci Sequence and more!
The theory behind Benford’s Law will be presented.  The Law will be applied to several real situations including applications to the Quran, (, Fibonacci sequence etc.  Also, it will be shown how the Law can be used to detect fraud.

Bill Johnston, Centre College (f), Saturday 10:45 Lappin Hall 112

New Courses in Mathematics

This presentation will report briefly on three new mathematics courses in the Centre College curriculum.  The first, called Mathematics Through History, was offered last fall as an independent study.  It focused on great mathematical developments and the mathematicians who discovered them.  Instead of taking tests and exams, students write papers on each great discovery.  The second, called Integration Theory, is being taught this spring term and uses an innovative text by Alan J. Weir that makes Lebesgue integration accessible with minimal prerequisites.  The third, called Foundations of Mathematics, will be taught next spring term and will serve as a “transition course” from the calculus sequence to upper-level theory.  All three could have a positive influence on any institution’s mathematics curriculum.

Bruce Kessler, Western Kentucky University (f), Saturday 8:30 Lappin Hall 101

Wavelet-Based Cryptography in Images

The most common applications of wavelet theory to image processing are image compression, edge detection, and denoising.  However, wavelets also provide a means of hiding a black-and-white message in a photo in such a way that the message itself is not noticeable, not even when looking at the amplified difference of the image data from the original and the encoded image.  Unlike public-key encryption, where one may realize they have a coded message but not be able to decode it, the emphasis here is on the covertness with which a message could be sent.

John Kiltinen, Northern Michigan University (f), Friday 4:00 Lappin 227

Using Computerized Puzzles for Fun and Pedagogy

This workshop will introduce participants to a system of computerized permutation puzzles developed by the presenter.  In addition to learning the basics of how the system works, participants will also get an overview of how puzzles can be used for several pedagogical purposes. The presenter will describe how he uses the puzzles in an introductory abstract algebra course to give practical insight into concepts such as conjugates and commutators, and to provide models for permutation groups. Participants will learn how the customizability of the system makes it useful for motivating students and presenting interesting challenges in several other courses.

Kevin Kirby, Northern Kentucky University (f), Friday 4:30 Lappin Hall 107

Probabilities, Uncertain Reasoning, and Möbius Transforms

How do we combine information from unreliable sources? This is a classic problem in artificial intelligence. One approach uses a generalization of probability measures on finite sets called belief functions. As it turns out, the Möbius transform used in combinatorics plays a central role here. This presentation shows how Möbius transforms can be introduced in a very accessible manner by means of this application, which presents them as straightforward generalizations of differentiation and integration on finite spaces.

Robert L. Lamphere, Elizabethtown Community & Technical College (f), 

Saturday 8:00 Lappin Hall 112

Areas and Volumes of non-Euclidean Solids of Revolution

This presentation establishes integral formulas for computing non-Euclidean areas and volumes of solids of revolution.

Scott J. Lewis, Murray State University (f), Friday 8:00 Lappin Hall 101

SET Game Mathematics

SET is a game of visual perception involving a deck of cards with four features:  symbol, color, number and shading.  The object of the game is to identify “sets” of cards; 3 cards in which each feature, looked at one by one, are the same on each card or are different on each card.  This presentation will focus on mathematical aspects of the game.

Dustin Lueker, Morehead State University (u), Friday 4:30 Lappin Hall 101

(Historical) Basis for a Topology

The current definition of a topological space has been in use for a relatively short period of time.  Various definitions were put forth as the field emerged in the early twentieth century.  We will look at some of these earlier definitions leading up to Kuratowski's closure operations which are equivalent to the standard open-set definition accepted today.  Undergraduates are welcome as no previous knowledge of topology will be assumed. 
Benjamin K. Malphrus, Morehead State University (f), Friday 5:00 Lappin Hall 107

The Morehead State University 21 M Space Tracking Antenna:  An Instrument for Interdisciplinary Undergraduate Research

The MSU 21 M Space Tracking Antenna serves as a high-tech research and education instrument that supports two missions: 1.) a research program in radio frequency astrophysics, and 2.) space tracking services (telemetry, tracking, and control) for satellite operations support. The gain of the large 21-meter antenna combined with the sensitivity of a low noise receiver together produce a powerful telescope for research in radio frequency astrophysics, which is an extremely interdisciplinary science involving astrophysics, computer science, electrical engineering and mathematics.  The 21 M provides an active laboratory for students engaged in these disciplines.

Rus May, Morehead State University (f), Friday 3:30 Lappin Hall 113

Coupon Collecting with Quotas

The coupon collector's problem is a classic in probability theory. One generalization of this problem is the ``under-the-cap" game, in which a soft-drink manufacturer stamps a letter of a payoff name under each bottle cap, and then consumers buy bottle after bottle of the soft drink, hoping to spell out the entire payoff name. Using methods only from undergraduate math classes, we calculate the expected number of bottles a thirsty consumer must buy in order to spell out the payoff name, and then concisely express this quantity as a sum of finitely many terms.

Mike McCarty, Morehead State University (u), Friday 4:00 Lappin Hall 101

The Morehead Space Tracking Antenna and Radio Telescope: Operator Program and Data imaging Using Data Reduction Automation Program (DRAP)

The Morehead Space Tracking Antenna and Radio Telescope is a 21-meter diameter research instrument built for undergraduates, graduates, and faculty to make astrophysical observations and serve as a satellite tracking ground station.  The 21 m Space Tracking Antenna (STA) systems will be controlled by an Antenna Control Unit (ACU) built by VertexRSI, the company contracted to install the antenna.  The STA Operator Program will control the ACU in order to position the antenna for observational astrophysics and track astronomical targets. The Data Reduction Automation Program (DRAP) is an application being engineered to dramatically decrease the time required to reduce, format, image, and analyze data.

Phil McCartney, Northern Kentucky University (f), Friday 5:30 Lappin Hall 107

Li Zhou’s challenge

In March 2004, Crux Mathematicorum published a challenge from Li Zhou to figure out the general method behind the surprising algebra –based solutions he gave to several problems from that journal. This presentation is a response to that challenge. In particular, we will show that if a, b, and c are non-negative, and not all zero then
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Amy Morgan, Morehead State University (u), Friday 4:00 Lappin Hall 107

Mathematics and the Elections
The presenter will discuss the mathematics of elections and some interesting questions related to the 2004 elections.

Milton H. Nash, University of Louisville (f), Friday 4:00 Lappin Hall 113 

Irrational Numbers
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 was the first number known to be irrational.  This result can be found in Euclid’s Elements.  This presentation rediscovers an old proof of this fact and illustrates how insights from it can be combined with modern tools to understand the arithmetic nature of other numbers of interest.

Richard Neal, American Society for Mathematics, Friday 7:30 Reed Hall 419

Problems with Math Problems

Dr. Richard Neal began editing problems for The Problem Solving Competition and mailing them to colleges and universities around 1987.  Students and teachers submit problems each month that are edited and sent out to colleges and universities.  During the interim issues arose regarding the appropriateness of problem statements and solutions.  In this talk the speaker will select a few of the problems that have been posed over the years and talk about “Problems with Math Problems.”  This will give the audience a chance to view some of the problems and related difficulties in posing, and answering math problems.
Steve Newman, Northern Kentucky University, Saturday 9:10 Reed Hall 419

Mathematics Curriculum Alignment Efforts in Kentucky

Recent and ongoing efforts to align Kentucky high school mathematics curricula and assessments with postsecondary expectations and national standards will be discussed. The roles of the Kentucky college mathematics community, the Kentucky Early Mathematics Testing Program, the American Diploma Project, and the Mathematics Postsecondary Placement Policy Group in this process will be highlighted.
Tim O'Brien, Morehead State University (f), Friday 5:00 Lappin Hall 113
Proving an Invariant of 3-manifolds through Skein Theory
There is an invariant of compact orientable 3-manifolds which is obtained by coloring the knot associated with the manifold with certain representations of the quantum group Uq(G2). This is all very complicated and requires a great deal of background knowledge to understand. However, using skein theory, the existence of this invariant will be proven so that anyone who can draw a stick figure and pass College Algebra will be able to understand.

Ted Porter, Murray State University (f), Friday 4:30 Lappin Hall 113

Counting Infinities and the Continuum Hypothesis
The concept of infinity had been the subject of much thought and debate from the time of the Greeks.  In the 1870's, Georg Cantor revolutionized the way we think about infinite sets.  In 1873, Cantor published a paper in which he demonstrated that the set of real numbers is "larger" than the set of natural numbers.  Cantor spent much of his career trying to determine the "size" of the set of real numbers without success.  This became known as the continuum hypothesis.  We will discuss Cantor's method of comparing infinite sets, Gödel's partial solution of the continuum hypothesis, and Paul Cohen's method of forcing which shows (together with Gödel's work) the continuum hypothesis cannot be prove nor refuted by the axioms of set theory.

Bettina Richmond, Western Kentucky University (f), Saturday 10:45 Lappin Hall 113

Semigroups and Topologies

For a given semigroup S the Green’s left quasiorder on S determines a topology on S. We discuss some relationships between the topologies and semigroup structures in this context.

Tom Richmond, Western Kentucky University (f), Saturday 8:00 Lappin Hall 107

The Cotesian Theorem

Inscribe a regular 2n-gon in a unit circle, with one vertex at (1,0).  Connect the vertically aligned pairs of vertices and find the product P of the lengths of these n-1 segments. The easy answer is that P = (2 sin(π/n))(2 sin(2π/n))(2 sin(3π/n)). . . (2 sin((n-1)π/n)), but an amazingly nice simplification of this expression follows from a theorem of Newton’s contemporary Roger Cotes.  We present Cote’s theorem and discuss its historical context.

Despina Stavri, Murray State University (g), Saturday 10:15 Lappin Hall 107

Torsional Waves in Elastic Rods
We study the propagation of torsional waves in linearly elastic isotropic rods. The only case that we examine is the circular rod. We assume that the shear modulus of the rod depends only on the radius. The resulting equations of motion lead to a partial differential. Using separation of variables, we arrive at a singular Sturm-Liouville problem. We discuss the classification of this problem.
Raymond Stone, Morehead State University (u), Friday 4:30 Lappin Hall 112

Cheap computing for the Mathers

Large combinatoric problems can be more efficiently solved using clustered computers.  In this presentation, I will demonstrate how to convert an X-box to a linux box, at a cost of less than $300.  The converted X-box can then be used as a clustered node with appropriate software.

Daylene Zielinski, Bellarmine University (f), Saturday 8:30 Lappin Hall 107

Creating an On-line Class Portfolio in an Upper-division Course

I wanted to try a different form of homework this spring in our second-semester linear algebra course, so I tried creating an on-line class portfolio where all homework problems would be posted and students would be expected to read and comment on each other’s solutions.  I will talk about how well this is working both from the professor and the student point of view.  
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