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Special Events

Special Session on The Kentucky Centre for Mathematics
Friday 5:00 – 5:50 Olin 123
Kirsty Fleming and Linda Sheffield, Northern Kentucky University 

Abstract: We will discuss the centre’s goals, start-up activities, future plans, the ways in which other public institutions will be required to participate in the centre’s activities, and the optional opportunities for other institutions to participate in the centre’s activities.   

Invited Speaker

Steven Dunbar, University of Nebraska-Lincoln.  Friday 7:30 – 8:30  Young 101
MAA's American Mathematics Competitions: Easy Problems, Hard Problems, History, and Outcomes.

Abstract: The MAA has continuously sponsored a sequence of nationwide high-school level math contests since 1952. The sequence of contests now spans 5 different contests at increasing levels of mathematical sophistication. Students who succeed at the top level on these contests become the team representing the U.S. at the annual International Mathematical Olympiad. I'll survey the history and organization of the contests, along with the outcomes and some notable mathematicians whose early indications of talent came on these contests. Along the way, I'll showcase some of the interesting, easy, and hard mathematical problems that occur on these contests.

Biographical Information: Steve Dunbar received his B.S. in mathematics from the University of Nebraska and his Ph.D. from the University of Minnesota. He returned to the University of Nebraska-Lincoln in 1975 and has been there since. He became the Director of the MAA's American Mathematics Competitions, headquartered at UN-L, in 2001. He is interested in nonlinear differential equations, and applied dynamical systems, as well as issues of mathematical education. He has received several teaching awards including the Nebraska-Southeastern South Dakota Section of the Mathematical Association of America Award for Distinguished Teaching of Mathematics at the University or College Level in 1997.

2005 Distinguished Teaching Award Address

Dora Ahmadi, Morehead State University.  Saturday 9:10-9:55 Young 101
What does dancing have to do with the derivative?

Abstract: The presenter will share the story of her journey in teaching mathematics including highlights that played an impact on shaping her as the teacher she is today.

Biographical Information: Dr. Ahmadi is an associate professor of mathematics at Morehead State University, where she has been since 1995. She came to Morehead from the University of Oklahoma, where she received her M.A. and Ph.D. in mathematics. Her undergraduate years were spent at Mercy College of the University of New York where she earned BS degree in mathematics, and at the University of Houston where she completed a BS degree in chemical engineering.

Dr. Ahmadi taught middle school and high school students before advancing to the college level. She has been active in several professional organizations. Her membership in Project NExT, a national organization sponsored by the Mathematical Association of America and the Exxon Foundation sparked interest in new ways of teaching. She has given numerous talks on the use of technology, reading, writing, oral communication, and group work to promote active learning. Dr. Ahmadi has conducted teacher workshops integrating science and mathematics. She initiated Mathematics Awareness Week celebrations at the University of Oklahoma and has done the same at Morehead State University. She has involved teachers, students, businesses, and government officials in celebrating Mathematics Awareness Week. She is currently serving on the Editorial Board of the Committee on Undergraduate Programs in Mathematics (CUPM) Guide Online Illustrative Resources, the American Mathematical Society, Kentucky Association of College Mathematics Educators, Kentucky Academy of Science, and national and state Council of Teachers of Mathematics.

Dr. Ahmadi's research interests include undergraduate mathematics curriculum and pedagogy. In mathematics, she is interested in dynamical systems, convexity, complex analysis, and hyperbolic geometry.

Invited Speaker

Arthur Benjamin, Harvey Mudd College.  Saturday 11:30-12:30  Young 101
PROOFS THAT REALLY COUNT: The Art of Combinatorial Proof.

Abstract: Mathematics is the science of patterns, and mathematicians attempt to understand these patterns and discover new ones using various tools. In this talk, we demonstrate that many number patterns, even very complex ones, can be understood by simple counting arguments. You will enjoy the magic of Fibonacci numbers, Lucas numbers, continued fractions, and more. You can count on it! This talk is based on research with Professor Jennifer Quinn and many undergraduates.

Biographical Information: Arthur Benjamin earned his B.S. in Applied Mathematics from Carnegie Mellon and his PhD in Mathematical Sciences from Johns Hopkins. Since 1989, he has taught at Harvey Mudd College, where he is currently Professor of Mathematics and past Chair.

His research interests include game theory and combinatorics, with a special fondness for Fibonacci numbers. He recently co-authored (with Jennifer Quinn) "Proofs That Really Count: The Art of Combinatorial Proof", published by MAA. Professors Benjamin and Quinn are also the editors of Math Horizons magazine. Dr. Benjamin is Governor of the Southern California-Nevada Section.

He has served as Editor of the Spectrum book series for MAA, and currently serves on the editorial boards of Mathematics Magazine and the UMAP Journal. In 2000, he received the MAA's Haimo Award for Distinguished College Teaching. In addition to spending time with his wife and two daughters, he enjoys tournament backgammon, racing calculators, and performing magic.

Contributed Papers

(f) = faculty;   (g) = graduate student;   (u) = undergraduate student

Ferhan Atici, Western Kentucky University (f), Saturday 10:45 Olin 124
Discrete Fractional Calculus

We begin with an introduction to a calculus of fractional finite differences.  We extend the discrete Laplace transform to develop a discrete transform method.  We define a family of finite fractional difference equations and employ the transform method to obtain solutions.

Mustafa Atici, Western Kentucky University (f), Saturday 10:15 Olin 129
Complexity of the Extremal Set Problem

Let set [n]={1,2,...,n} be given. Find the minimum cardinality of a collection S of subsets of [n] such that, for any two distinct elements x,y in [n], there exist disjoint subsets A, B in S  such that  x is in A and y is B.  Such a set S  is used to find a lower bound of the geodetic number of given graph G. In this talk we prove that such problem is NP-Complete.

Melissa Baker, University of Louisville (g), Friday 4:30 Olin 129
A Stronger Triangle Inequality for the Poincaré Plane
Bailey and Bannister [CMJ - May, 1997] proved that a stronger triangle inequality holds in the Euclidean plane for all triangles having largest angle less than arctan(24/7) ≈ 74.  In this talk, we establish a similar result for the Poincaré Plane.  This is part of my master’s thesis and is joint work with Dr Robert C. Powers.

Robin Blankenship, Morehead State University (f), Friday 5:30 Olin 124
An Inclination to Find the Height

Geometry, measurement, and problem solving for everyone: elementary school to university classrooms, from 30 minutes to two hours. I will discuss how I have changed this activity through the years as a result of revising the activity for different audiences and also due to my own personal growth as a teacher.  I will discuss classroom management issues and describe how every student can create their own clinometer to measure the angle of inclination.

Chris Christensen, Northern Kentucky University (f), Saturday 10:15 Olin 123
World War II Mathematician-Cryptologists

The Unites States’ National Security Agency is arguably the largest employer of mathematicians in the world, but, prior to World War II, cryptologists were typically experts in languages or experts in solving puzzles – they were not typically mathematicians.  A change came just before World War II.  At that time, both the US and UK began to hire mathematicians to work as cryptologists.  These mathematicians used mathematical skills to search for patterns in encrypted messages.  We will discuss a few of these early mathematician – cryptologists. 

Chris Hatfield, Colin McGlothlin, and Kelly Christensen, Asbury College (u), Friday 3:30 Olin 107
Modeling of the AIDS epidemic

We find one country per continent that is in the most critical AIDS situation. We look at health, geographic, economic, transportation, communication, and political factors to help us make our decision. We model the trend of HIV/AIDS in each of these six countries. Using a non-linear differential formula we project the number of AIDS sufferers from the year 2006 to 2050. We take into consideration for each country population, transmission rates, recovery rates, birth rates, and mother to child transmission rates. We modify this formula to observe the impact of an antiretroviral (ARV) drug treatment, a hypothetical HIV/AIDS preventative vaccine, and both together. We also look at the possibility of a drug resistant strain forming. We look at how this strain could affect the numbers of AIDS victims over the next 50 years. Finally, we take all of this information and recommend ways to address the AIDS crisis. We look at how financial resources should be split, the great importance of AIDS as an international concern, and how to educate the public in order to increase donor involvement.

David L. Coulliette, Asbury College (f), Friday 3:00 Olin 123
Presenting Finite Difference Methods for One Dimensional Boundary Value Problems in an Undergraduate Numerical Methods Course

Using the finite difference method (FDM) for 1-dimensional boundary value problem (BVP) solutions provides an excellent platform to review several vital numerical methods and introduce a powerful technique for attacking a wide variety of applications. A computer algebra system like Maple is the ideal environment for teaching these techniques; the right combination of demonstration and student discovery allows the student to focus on the major concepts free of the tedium that hampered understanding in years past.

Assuming a basic background in differentiation approximations and linear and nonlinear system solution that would be typical for an undergraduate student in the last third of a numerical methods course, this paper presents a straightforward plan for implementing FDM on linear BVPs first, and then extends the method to nonlinear BVPs. 

The key to successful student assimilation is balancing what parts to give or demonstrate versus what concepts to allow the students to discover on their own.  The danger for the overly enthusiastic instructor is to provide an elaborately-coded worksheet which requires very little student input.  This mistake leaves students with a false impression of confidence:  they can solve many typical problems with the instructor’s worksheet but they often fail to understand the principles behind the solution.  The fundamental contribution of this paper is to share the most effective combination of student assignments that have been developed over several years of trial-and-error (many errors!) classroom experiences at the undergraduate level and provide a forum for learning from the shared experiences of others.

Megan Dailey, Centre College (u), Saturday 8:30 Olin 107
Mixed Up Numbers

This presentation examines the different arrangements of the sequence 1-2-3-4-5 using ladders consisting of five vertical supports. We will explore different patterns and symmetries between the required number and placement of rungs and the possible rearrangements, as well as a link to transpositions. An algorithm for determining the simplest ladder for any given arrangement will be presented.

Kevin Dick, Western Kentucky University (u), Friday 3:00 Olin 129
Imaginary Numbers in Engineering

In math there is a concept called imaginary number where i2 = -1.  This concept can be used to calculate real problems that can not be solved with real numbers and get real answers.  Imaginary numbers are also used in electrical engineering to solve a number of problems that would not be possible to solve with only using real numbers.  One way, is using imaginary numbers to solve a circuit with capacitors and inductors present.  By using imaginary numbers it is possible to find the current and voltage across or through any of the components.    

Scott Dillery, Lindsey Wilson College (f), Friday 4:00 Olin 123
Optimal Investment with A Priori Knowledge

Investing in a single stock over a multi-epoch time horizon may be modeled as a network.  Maximizing one's profit over this horizon may be interpreted as the longest path through the network from start to finish, where the length of the path is the product of the length of individual arcs traversed.  Using a logarithmic transformation and standard network flow modeling, the problem may be solved using linear programming. 

Rob Donnelly, Murray State University (f), Friday 4:30 Olin 123
“Mars Attacks” and Some Classification Problems

In the year 20,006, Earth learns that Mars is planning to attack.  Mars’ offensive weapon is a cyborg that will attack Earth’s cities in some sequence determined by the Martians.  Earth’s cities are to be linked in a network, and Earth has a strategy for regenerating and redistributing its resources through this network when Mars attacks.  The question we investigate in this talk is: In this sci-fi scenario, which networks are good for Mars?  The resulting collection of “Mars-friendly” graphs is yet another example of a classification by Dynkin diagrams, and leads to new proofs of the classifications of finite-dimensional Kac-Moody Lie algebras and finite Weyl groups.

Trisha Edington, Morehead State University (u), Friday 4:30 Olin 107
Pressure Tolerance of Underwater Structures

It seems to be common knowledge that a dome is the strongest structure known to man.  Is it still the strongest under water?  Water pressure, temperature change, and the angle of the surface receiving pressure all change with depth.  On land it is not necessary to vary pressure inside any building.  If humans were to survive inside an underwater structure, the air pressure must be less than the water pressure on the outside.  What must be analyzed to determine if a structure will collapse?  I will study where a maximum pressure would be on each structure and will be presenting the progress that I have made so far.  Ultimately I will discover whether or not the water requires us to evaluate the situation differently.

Claus Ernst, Western Kentucky University (f), Saturday 8:30 Olin 124
The Total Curvature of Thick Knots 

The total curvature of a knots measures how much the curve, that makes the knot, needs to "curve" or "bend" in order to form the knot. We can simplify the problem by thinking of the knot as a union of straight line segments. Now the total curvature is nothing more than the sum of the turning angles when we move from on line segment to the next while traveling around the knot. Examples of knots will be given where the curvature is as large as possible or a small as possible.

Leanne Faulkner, Kentucky Wesleyan College (f), Saturday 10:15 Olin 124
Quadrilaterals with Geometer’s Sketchpad

In math for elementary teachers I want my students to be able to know the characteristics of all quadrilaterals.  Geometer’s sketchpad is a dynamic geometry program that allows you to make a figure, say a kite, and then manipulate the figure. It will stay a kite, if you do it right.  See how to make a kite.  I will also introduce Shape makers from Michael Battista and Key Curriculum Press.

Joe Gastenveld, Northern Kentucky University (u), Saturday 8:00 Olin 123
Extensions yielding Quasi p-groups

A group is said to be a quasi p-group if it is generated by the union of its p-Sylow subgroups.  Two years ago, NKU student Ben Harwood examined the elementary group theory properties of quasi p-groups and determined for each group of order less than 64 for which primes p it is a quasi p-group.  Last year, Harwood and another NKU student Jesse Pratt examined what it means for a group to be a quasi $\pi$-group – a quasi p-group for all primes p dividing its order, and they posed a question about extensions of quasi p-groups.  We will consider their question and determine, for common normal subgroups (the center, the Fitting subgroup, the commutator subgroup, and the Frattini subgroup), when an extension of a group is a quasi p-group.

Nathan Gilbert, Morehead State University (u), Saturday 8:00 Olin 129
Domination in Zero-Divisor Graphs

One can construct a zero-divisor graph of a commutative ring by letting the vertices correspond to the non-trivial zero-divisors of the ring and by placing an edge between two vertices that have a product of 0. If the ring is non-commutative a digraph will emerge. This presentation will explore the possibility that domination can tell us something about its corresponding ring.

William Hartmann, Northern Kentucky University (u), Friday 5:00 Olin 129
Wheelchair Allocation in Airports

One of the problems from the 2006 MCM contest dealt with wheelchair access in airports.  This presentation gives the solution discovered by one team and how they approached the problem.  

Nick Hoffman, Northern Kentucky University (u), Saturday 8:30 Olin 123
A Simplified IDEA algorithm

The International Data Encryption Algorithm (IDEA) is a symmetric-key, block cipher.  It was published in 1991 by Lai, Massey, and Murphy. During this talk, I will present a simplified version of the IDEA algorithm.  This simplified version, like simplified versions of DES and AES that have appeared in print, is intended to help students understand the algorithm by providing a version that permits examples to be worked by hand.

Chris Hammons, Georgetown College (u), Friday 5:30 Olin 107
A Bayesian Approach to Markov Chain Baseball Analysis

A half-inning of baseball can be modeled using the concept of Markov chains, the states of which are determined by the number of outs and the arrangement of players on base).  With each at-bat, a transition occurs from one state to another, until an absorbing state (three outs) is reached. We investigate Bayesian methods for accurate updates, as a season progresses, of transition matrices for individual players, and we apply the Markov chain model to measure the offensive value of individual players.

Bill Johnston and Alex McAllister, Centre College (f), Friday 4:30 Olin 124
Refining the Mathematics Curriculum 
This presentation reports briefly on two projects making advanced mathematics understandable to lower level students.  Both topics were addressed preliminarily by the first presenter at last year’s KYMAA meeting.  The first project is a “Transitions Course in Mathematics,” which Centre has recently placed at the heart of its mathematics curriculum.  The course exposes sophomores to a broad survey of mathematical fields and introduces them to the art of proving abstract results.  This report will outline Centre’s transition course Foundations of Mathematics and describe the textbook in use this spring, which the presenters are writing.  The second project is a course on Lebesgue integration, which makes Lebesgue theory and associated topics such as function spaces accessible to any math major with minimal prerequisites.  Besides teaching students important mathematics in a manageable way, the establishment of both courses would be extremely beneficial at any institution, as the first provides an excellent starting point for majors working in theoretical mathematics and the second boosts a student/faculty collaborative research program in function theory among undergraduates.

Donald Krug, Northern Kentucky University (f), Friday 5:00 Olin 124
Making the Mathematics for Liberal Arts Course a Real Course in Mathematics

What do you teach to students in a course for Liberal Arts?   How do you overcome their dislike of mathematics?  Some of us have been teaching a version of this course that we feel addresses some of the negative attitudes these students share – and its more like real mathematics than previous versions of the course!   I will give a quick overview the course and introduce the materials we are using.  

Alex Kuhl, Northern Kentucky University (u), Saturday 10:45 Olin 123
Rejewski’s Catalog

When attacking the German Enigma cipher machine during the 1930s, the Polish mathematician Marian Rejewski developed a catalog of disjoint cycles of the permutations generated by Enigma.  By comparing patterns that resulted from message indicators with his catalog, Rejewski was able to determine the groundsettings.  Well, not quite – the mapping onto the catalog is not one-to-one.  Rejewski’s catalog was lost when the Polish cipher bureau fled from Poland.  I have a program that attempts to recreate the catalog and answer the question “How far from being one-to-one was the mapping?”

Duk Lee, Asbury College (f), Friday 3:00 Olin 124
Survey of Origami for College Mathematics

Crafting with papers is more than just a children’s art project.  Origami not only creates an active-learning environment, but it is also a fertile area for discovery-based learning.  For the last 10 to 15 years many mathematicians and scientists have been finding many remarkable connections between origami and mathematics.  Yet, origami is somewhat unfamiliar to many teachers and students.   The speaker will present some origami ideas pertinent to college mathematics such as in calculus, linear algebra, abstract algebra, discrete mathematics, geometry, or more.  

Andrew Lindsey, Western Kentucky University (u), Friday 4:00 Olin 129
Collapse of the Tacoma Narrows Bridge
The Tacoma Narrows Bridge collapsed in November 1940 after a short span of twisting and turning.  The original thought of the cause of the bridge’s collapse was said to be resonance.  This is not the case.  Using partial differential equations, the theory of resonance will be dispelled with a new theory based upon the stresses and strains of the materials in the bridge will be explored.

Andy Martin, University of Kentucky (f), Saturday 8:00 Olin 124
Open Covers of the Rationals Need not Cover the Reals

The union of the open intervals (p/q - 1/(6q3), p/q + 1/(6q3)) , for p/q  the rationals in (0,1), clearly covers the entire interval (0,1). OR DOES IT??   Amazingly, not by a long shot. In this talk the outliers will be counted and some will be explicitly identified.

Phil McCartney, Northern Kentucky University (f), Friday 3:30 Olin 124
Some "Hard" Problems with Elegant, Elementary Solutions

In 1890, E. Mathieu made a conjecture about what are now called Mathieu series. Sophisticated analysis was used when the result was first proven in 1952. In 1957, E. Makai gave an elegant, elementary proof of Mathieu's conjecture. I will discuss Makai's argument and other mathematical gems.

Timothy Morrill, Lucas Speakman, Jonathon Lewis, Asbury College (u), Saturday 10:45 Olin 107
An Algorithm for Determining Optimal Irrigation Configuration Using Circle-Covering Techniques

We address the problem of inefficiency of “hand-move” irrigation systems through developing a model which minimizes the number of times the system must be moved in order to irrigate a rectangular field. Specifically, we deal with an 80-meter by 30-meter field using a 20-meter irrigation pipe.

Treating the situation as a circle covering problem and equipping the irrigation pipe with a regulator to control pressure, we develop an irrigation algorithm that allows the user to select an optimal configuration from among several possible configurations, based on selection criteria. The user is allowed to establish priorities to aid in selecting an optimal configuration. We propose a set of control parameters and determine an optimal configuration based on those parameters.

First we determine the physical limits of the irrigation system for any configuration, taking into consideration the optimal spacing of sprinklers. Next we turn our attention to how to regulate pressure in such a way as to reduce the maximum output radius of each rotary sprinkler. Finally we develop an algorithm to determine the required radius for each sprinkler that would result in near-uniform water application over the entire field. For any configuration, our model minimizes both the number of times the irrigation system must be moved and the total volume of wasted water. Given region-specific data, our model optimizes sprinkler configuration based on total cost of irrigation.

Given our proposed control parameters, our model determines that the optimal configuration consists of two sprinklers, situated at each end of the irrigation pipe, each with a spray radius of 12.5 m and an irrigation pattern that requires only four moves over a four-day period.

Lan Nguyen, Western Kentucky University (f), Saturday 10:45 Olin 129
Generalization of the Exponential Function 

Given a real-valued exponential function
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. Using these characteristics, we generalize the concept of exponential functions, when their range is in other spaces like complex plane, n-dimensional, or even infinitely dimensional spaces. Many results from calculus can be obtained from properties of generalized exponential functions. 

Shane Redmond, Eastern Kentucky University (f), Saturday 8:30 Olin 129
A Catalog of Zero-Divisor Graphs
Let R be a commutative ring with identity.  The zero-divisor graph of R, denoted ((R), is the graph whose vertices are the nonzero zero-divisors of R, with distinct vertices x and y adjacent if and only if xy=0.  While these graphs are easy to draw for specific rings of small size, until recently the list of graphs achieved in this manner has been rather limited.  This presentation discusses how to create the complete list of graphs that can be realized as a zero-divisor graph on n = 1 to n = 14 vertices and the complete list of all rings (up to isomorphism) which produce these graphs.
Andrew Schloemer, Mark Speakman, and Daniel Zimmerman, Asbury College (u), Friday 4:00 Olin 107
Financial Resource Allocation for HIV/AIDS Treatments 

We analyze and model trends in HIV/AIDS propagation in selected countries using a combination of population growth and disease-transmission rates.  After estimating future flows of world-wide HIV/AIDS donations, we find expected quantities of HIV/AIDS treatments available on a per country basis.  We then expand our model to show both the isolated and combined effects of two specific treatments—antiretroviral (ARV) drug therapy and a hypothetical HIV/AIDS vaccination—on national HIV/AIDS prevalence given steady-state vaccination percentages.

Christine Shannon, Centre College (f), Friday 4:00 Olin 124
Mathematical Applications in Robot Learning
The design and programming of autonomous robots frequently require that the robot be able to “learn” how to accomplish a given task by interacting with its environment.  This presentation will survey some of the ways that the use of Markov processes and methods of gradient descent can lead to effective learning algorithms

Heidi Shaw, Georgetown College (u), Friday 3:30 Olin 129
Combinatorial Graph Games with 3+ Players

Combinatorial games are most often defined for only two players.  In my research, I analyze graph games, a specific type of combinatorial game, for three or more players.  I hope to find similarities between the characteristics of two and three+ player games.

Joshua Smith, Centre College (u), Saturday 8:00 Olin 107
Size of Special Elliptic Curve Groups

In this talk we define elliptic curves and an operation that gives them a group structure.  The complexity of this group structure allows them to be used as an alternative for the RSA public key cryptography system.   This presentation examines the size of a variety of elliptic curve groups and determines the number of elements in all elliptic curve groups of a special type.

Ryan Walls, Murray State University (u), Friday 5:00 Olin 107
The Search for the Best Bound

There are many bounds which improve upon Cauchy’s, but which bound is best?  This presentation uses Maple to compare several improved bounds and determine which bound is the best, with best defined as smallest.

Beth Whittle, Northern Kentucky University (u), Friday 3:00 Olin 107
Moving Mountains: Mapping Alpine Species in Colorado
Physical coordinates have not been routinely collected nor considered when examining ecological data sets; this even though we intuitively know that spatial relations are important. We explore the idiosyncrasies and methods that arise when making sense of a particular set of ecological data that has both spatial and environmental components. In particular, we will discuss the application of multiple types of spatial analysis and try to gauge the successes of each.

David Williams, Asbury College (u), Saturday 10:15 Olin 107
Precipitation Prestidigitation: Math for Irrigation
The small-scale farmer has a difficult task of efficiently providing water to his crops.  This presentation illustrates one method of mathematically modeling movable pipe irrigation in order to determine a ‘best’ configuration for layout and movement schedule without physical testing.

Wiley Williams, University of Louisville (f), Friday 3:30 Olin 123
Measuring the Boundary of a Polyomino or Polycube

Can you calculate the perimeter of a polyomino if you know the number of tiles?  If not, what else do you need to know about the polyomino? Can you calculate the surface area of a polycube if you know the number of cubes?  If not, what else do you need to know about the polycube? We give answers to these questions, and describe the use of these challenges in a course for preservice teachers.

Beau Wolinsky, Centre College (u), Saturday 10:45, Olin 122

Technical Trading Strategy Based on Bollinger Bands
I will discuss the process of developing automated trading systems for use in the equities market.  The system is based on Bollinger bands, which are moving averages a certain standard deviation below or above the close, low, or high of each day.  For the period 1/1/2005 to present, using 20% of equity for position sizing with 2:1 margin the results indicate a 64.2% win percentage.  I will discuss the evolution from a fixed percentage dip buying script to a statistically-based dip-buying script.

Bangteng Xu, Eastern Kentucky University (f), Friday 5:30 Olin 129
Association Schemes, Distance Regular Graphs, and Related Algebras

In this talk we will start with the basic concepts of association schemes and distance regular graphs. The Bose-Mesner algebra of an association scheme is very important in the study of association schemes. C-algebras and table algebras, regarded as generalizations of the Bose-Mesner algebras, are studied by many people and have

interesting applications in association schemes. After the review of these algebraic structures, we turn to a special class of association schemes: P-polynomial association schemes. Among the P-polynomial association schemes are the association schemes of the ordinary polygons. For a prime number n, the association scheme of the n-gon has a P-polynomial structure with respect to every nontrivial relation. We conclude our talk with the classification of the table algebras that have a P-polynomial structure with respect to every nonidentity basis element.

Joe Yeager & Yi Yang, Centre College (u) Saturday 10:15, Olin 122
The Control Panel Problem
In this talk we will discuss several approaches to the “control panel problem” which deals with randomly generated signals that eventually change a control panel into some desired configuration. A brute force computer program, probability maps, Markov chains, and evaluation of infinite sums were all employed to understand this problem and look for solutions. 
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