Abstracts
Invited Talk : “Are you ready for some Football Markov Chains?”
Dr. Craig Haile
College of the Ozarks
The NFL and the NCAA take very different approaches to overtime periods in their respective football leagues, but both systems can be analyzed using fairly common mathematical tools from Calculus, Probability, and Linear Algebra.  We will look at which system, NFL or NCAA, is more fair (gives less advantage to the winner of the coin flip), which is more efficient (determining a winner in the least amount of time), and whether the winner of the coin flip should start on offense or defense.  We will also consider proposed changes to the overtime systems and what effect they might have fairness and efficiency.

“Exclusive Seating: An Application of the Inclusion-Exclusion Principle”

Kenneth Barker, Evangel University

Faculty Advisor: Dr. Don Tosh
The professor of a probability and statistics lecture posed this question to the class.  “There are three couples, six people, being seated in six chairs. How many ways can those couples be seated so that no couple is sitting together?”  I solved this problem in an unconventional way – by developing a generalized formula for n couples and then solving it for n = 3 to get the answer of 240.  This problem was explored by Joshua Weber in his paper Let’s Be Seated [1996].  In his paper, Weber discusses two recursive formulas to find the number of seating arrangements for n couples; one formula is for n couples and another for n couples plus a singleton.  In contrast, I provide a closed-form formula which gives an interesting application of the inclusion-exclusion principle.
“Two-Distance Sets”
Caleb Bennett, Missouri State University

Faculty Advisor: Dr. Les Reid

The problem of determining the number of ways a person may place four points in the plane in such a way that the set of distances between the points contains exactly two values is solved by examining all the graphs on four vertices with up to half the possible number of edges.  The generalized problem of finding the number of ways a person may place n + 2 points in any n-space in such a way that the set of distances between the points contains exactly two values is then examined.  
“Introduction to Incidence Geometry”

David Bishop, Missouri Southern State University

Faculty Advisor: Dr. Grant Lathrom

We will give an overview of line and point geometry from an incidence structure point of view. A relationship table will be constructed for the four point geometry and we will discuss some implications and connections. We will then discuss other problems and areas of exploration which these techniques open.

“Latin Squares and Graeco-Latin Squares”

Meagan Bunge, Missouri State University

Faculty Advisor: Dr. Yungchen Cheng

Latin Squares are squares that contain symbols so they are not repeated in any row, column, or diagonal on a grid.  Graeco-Latin squares are order pairs from a set which symbols only shows up once throughout each coordinate and the n2 possible pairs only shows up once in the square.  They also have the ability to be turned into a magic square by using a certain algorithm.  

“The Seating Chart Problem: Models and Upper Bounds”

Katrina Choate, Drury University

Susanne Feldman, Drury University

Faculty Advisor: Dr. Carol Browning
This paper explores a challenge that faces teachers every year as they arrange their classrooms.  Teachers are encouraged to arrange students in peer groups to enhance the cooperative learning experience.  Generally, students benefit when they are exposed to as many social exchanges in the classroom as possible.  This paper discusses the possible ways of arranging students at tables with seating charts that meet these conditions:  for each chart every table has the same number of students, no two students sit together more than once during the semester, and each student sits with as many different classmates as possible during the semester.  We explore three mathematical models for organizing seating chart information, taking into consideration the conditions listed above.  Next, we discuss the upper bound on the number of charts that are possible for a given classroom size with a given number of tables.  We find cases in which the upper bound can be met and cases in which it cannot be met.  Then we develop conditions under which the maximum number of charts can be attained.  

“Generating Pi”

Neil Grisham, Missouri State University

Faculty Advisor: Dr. Yungchen Cheng

Various methods over many centuries have created digits of accuracy of ( far beyond any reasonable use. This will be a look at some of these approximations which include using Archimedes polygon method, the arctangent series, and several algorithms. Among these algorithms include Ramanujan’s summation algorithm and several, more recent, interrelated recursive formulas. These algorithms, in tandem with modern, purpose-built computers, have given trillions of accurate digits of this intriguing transcendental number.

“The Two-Dimensional Surfer Problem Extended to Three Dimensions”

Rebecca Mays, Harding University

Christin Spencer, Harding University

Faculty Advisors: Dr. Dean Priest, Dr. Ronald Smith

“The Surfer Problem” is a well-known problem posed to many undergraduate mathematics students. The solution shows that if a surfer is stranded on an island that is shaped as an equilateral triangle, then she can build her house anywhere on the island and the sum of the distances between the house and each shoreline of the island is a constant. Recently, this problem was extended to locations not on the island by Arthur Kalish (Mathematics Teacher 102, no. 8 [April 2009]: 634 – 638). An analytical proof of Kalish’s observations is provided. Further extensions of the surfer problem are examined, including extensions into 3-dimensions. 
“Constructions”

Megan McCarty, Missouri State University

Faculty Advisor: Dr. Yungchen Cheng

My topic is constructions.  I will begin by reviewing some basic movable compass and straightedge constructions, followed by fixed compass constructions.  Then, I will talk about compass only constructions and, time permitting, straightedge only constructions.  There is a little background information on each type of construction as well as the three impossible constructions.  
“Polygon Triangulation”

Lauren Simpson, Missouri State University

Faculty Advisor: Dr. Yungchen Cheng

Polygons are a good representation of real-world objects because they are often an accurate model of a real object and are easily manipulated. In this paper, polygon triangulation is researched as the decomposition of a polygonal area into a set of triangles. Through this study, the Art Gallery Theorem is examined asking how many guards are needed to guard an art gallery room whose floor plan is modeled by a polygon of n vertices. Through polygon partitioning and properties of triangulation, polygon triangulation is explored and applied to real world computational geometry. 

“An ‘Almost’ Telescoping Series”
Ali Soliman, Missouri State University

Faculty Advisor: Dr. Les Reid
The problem of finding a closed form expression for 
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appeared in the August-September 2010 Issue of American Mathematical Monthly.  We display our solution, and show how it may be obtained using techniques readily accessible to undergraduates.

“A Boolean Computational Approach to Finding Prime Numbers” 

Chris Stucky, Southwest Baptist University

Faculty Advisor: Dr. Steve Bowling

This talk will present the results of a semester of research involving a Boolean computational approach to finding prime numbers derived from a study of pattern formations in tables of multiplicative inverses.


“Behavior of the Maximum Explosion Pressure of Gas-Air Mixtures in Small Free Volumes Inside Spherical Enclosures”
Katharina Voelkel, Missouri State University

Advisor: Dr. Detlef Markus, PTB Brunswick, Germany
When a technical device has to be designed for the use in hazardous locations, the installation of the electrical circuitry inside a so called “Flameproof enclosure” is a widely used way to maintain the necessary level of safety. One crucial precondition to assure security is the ability of the enclosure to withstand the pressure of an inside explosion without any damage to the enclosure itself. At this, the pressure of the explosion depends on the gas involved, the free inner volume, the location of the ignition spark, and the geometry of the inner volume of the enclosure.
Before entering the market, any electrical equipment intended for the use in hazardous locations has to be certified. A vital part of the certification process of flameproof enclosures is the experimental determination of the maximum internal pressure inflicted on the housing during an explosion. However, for enclosures of size smaller than 2cm3 the preparations for maximum pressure tests are very complex. Thus, we were interested in examining whether a boundary value for the explosion pressure could be determined for explosions in capsules of small volumes. To do so, we evacuated hollow spheres of various volumes between 0.1 and 33cm3 prior to filling them with gas-air mixtures of propane, ethylene, acetylene, and hydrogen. We then generated an electric spark that was centered between two needle electrodes inside the enclosures. Pressure development in the spheres was measured over a time period of 50ms. Our data show that the influence of volume on explosion pressure depends primarily on the combustion speed of the gas involved. Hence, no consistent boundary value for explosion pressures could be determined and we concluded that the practice of assessing maximum explosion pressures for small volumes experimentally will need to be continued in the future.

“Calculating Square Roots”

Casey Waits, Missouri State University

Faculty Advisor: Dr. Yungchen Cheng

Society has become dependent on their calculators.  Calculators are relied on for the simplest of problems, such as adding and subtracting.  What many people don’t stop to think about is how the symbols on the basic calculator used to be computed when solving mathematical problems by hand.  There does not appear to be an inventor of square roots but ancient civilizations like the Babylonians and the Greeks, found ways to calculate square roots without the convenient use of the calculator.  Even Archimedes and Heron developed approximations for calculating square roots.  The Babylonian’s, Heron’s, and the algorithm, are the most common ways to calculate the square root of a number by hand.  Calculating cubics will also be illustrated.

“Evaluating a Limit from the American Mathematical Monthly”

Blake Wallace, Missouri State University

Recently a problem was posed in the American Mathematical Monthly, namely to evaluate the limit 


[image: image2.wmf]2

1

15

lim1

4

n

n

m

n

mm

®¥

=

æö

-+

ç÷

èø

Õ


The author solved this problem and submitted it to the journal.  This talk will explain his solution. 
“Circled by Patterns”

Elise White, Missouri Southern State University

I will be speaking about several related things including patterns, circles, hexagons, lattices, vectors, constructions, tessellations, and their geometrical and mathematical properties and relationships.  I will show the nature of my topic as well as the artistic beauty of several of my constructed designs that are based on simple principles.  In addition, I will discuss the infinite “limit” of possible designs and the many ways in which they can be used (from everyday examples to those of grander occasions).
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