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The 88" Annual Meeting of the Schedule of Events
Texas Section of the MAA

Holiday Inn/TSU Campus THURSDAY, April 3, 2008 (afternoon/ evening)
3:00 8:00 Registration in Holiday Inn  Room TBD
4:00 6:00 Executive Committee Meeting Holiday Inn Room TB D
6:30 8:00 Come and go sandwich and snacks available in Sciem Bldg foyer for Calculus Bowl participants
7:00 9:00 Student Calculus Bowl Science Building Room 102
7:00 9:00 Short Course Science Building Room 208
Integrating Biological Applications in the Mathematics Curri culum
Linda Allen , Texas Tech University
Holiday Inn/TSU Campus FRIDAY, April 4, 2008 (morning)
7:30 11:.00 Refreshments Mathematics Building Room 113
7:30 5:00 Registration TSU Mathematics Building Room 125
9:00 9:45 Texas NExT Meetings Thompson Student Center Roam 130
Cooperative learning in undergraduate mathematics classes
Nancy Hagelgans , Chair, MAA Committee on Sections, Ursinus College
10:00 10:45 Texas NEXT Meetings Thompson Student Center Room 130
Connecting Students to Mathematicians
Sarah Greenwald , Appalachian State University
8:00 10:35  Student Contributed Sessions TSU MathematicsBuilding (2nd & 3rd oors)
Student Session | Mathematics Bldg Rm 208
Student Session Il Mathematics Bldg Rm 209
Student Session Il Mathematics Bldg Rm 212
Student Session IV Mathematics Bldg Rm 213
Student Session V Mathematics Bldg Rm 310
Student Session VI Mathematics Bldg Rm 311
Student Session VII  Mathematics Bldg Rm 314
Student Session VIII  Mathematics Bldg Rm 315
9:00 5:00 Exhibits/Book Sales Mathematics Building Rooms 125, 108 (304 backup)
10:45 11:45 TAAAMS Department Chairs' Forum Thompson Stu dent Center Room 219
11:00 11:50 Panel Discussion Fine Arts Center Auditorium
Partnerships Between High Schools and Institutes of Higher Edation in Mathematics and
Sciences
Pam Littleton , Tarleton State University (Moderator)
Kimberly Childs , Stephen F. Austin State University
John C. Polking , Rice University
11:00 11:50 Student Forum Thomson Student Center Ballroom

An Introduction to Voting Theory
Robert W. Vallin , Associate Director for Student Programs at the Mathematical Association

of America
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Schedule of Events The 88" Annual Meeting of the

Texas Section of the MAA

Holiday Inn/TSU Campus FRIDAY, April 4, 2008 (afternoon)
12:00 1:00 Texas NEXT Luncheon Thompson Student Center Room 130
12:00 1:00 Texas TAAAMS (Department Chairs) Luncheon Tho mpson Student Center Room 219
1:00 Welcome and Opening Remarks Fine Arts Center Auditorium
Neal Brand , Section Chair, University of North Texas
Bradley Chilton , Interim Provost and Vice President of Academic A airs, Tar leton State
University
1:10 Invited Address Fine Arts Center Auditorim
A view of di erential equations
John Neuberger , University of North Texas
2:00 2:30 Refreshment/Break Mathematics Room 113
2:30 4:45 Contributed Presentations Sessions
Faculty Session | (Texas NEXT Research) Mathematics Bldg Rm208
Faculty Session Il Mathematics Bldg Rm 209
Faculty Session Il Mathematics Bldg Rm 212
Faculty Session IV Mathematics Bldg Rm 213
Faculty Session V Mathematics Bldg Rm 310
Faculty Session VI Mathematics Bldg Rm 311
Faculty Session V Mathematics Bldg Rm 314
Faculty Session VI Mathematics Bldg Rm 315
5:15 Editorial and Advisory Board of the Texas College Mathamatics Journal
Mathematics Bldg Room 314
James Epperson , Chair, Advisory Board TXCMJ, University of Texas at Arling ton
5:15 8:30 Students return to Holiday Inn for Pizza and Puzzle Party
Holiday Inn/TSU Campus FRIDAY, April 4, 2008 (evening)
5:30 Student Pizza and Puzzle Party Holiday Inn Pool area T -shirts and other prizes!
6:00 6:45 Cocktail Reception Agave Banquet Room ( City Hall)
7:00 Texas Section Annual Banquet Agave Banquet Room ( City Hall )

DISTINGUISHED COLLEGE OR UNIVERSITY TEACHING OF MATHEMATI CS
AWARD PRESENTATION HONOREE
TBA

DISTINGUISHED SERVICE AWARD PRESENTATION HONOREE
TBA

DISTINGUISHED CONTRIBUTION TO STUDENTS AWARD PRESENTATIO N HON-
OREE
TBA

INVITED ADDRESS
Good news Everyone!Mathematical Morsels from The Simpsons and Futurama
Dr. Sarah Greenwald , 2005 MAA Alder Award winner, Appalachian State University
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The 88" Annual Meeting of the Schedule of Events
Texas Section of the MAA

SATURDAY, April 5, 2008 (morning)

TSU Campus
7:00 Departmental Liaisons' Breakfast Thompson Student Center Ballroom A
7:00 Annual Breakfast Meeting MAA Student Chapter Advisor s and Student Representatives,

Thompson Student Center Ballroom B

8:00 12:00 Book Exhibit Fine Arts Center Foyer

8:30 9:00 Invited Address Fine Arts Center Auditorium
Conveying the beauty of mathematics through our teaching
Minerva Cordero , University of Texas at Arlington
2007 Recipient of the Texas Section Distinguished CollegerdJniversity Teaching of Mathe-
matics Award

9:10 10:10 Invited Address Fine Arts Center Auditorium
Preparing Students for Success in Calculus: Research Insightand The Precalculus Concept
Assessment (PCA) Instrument
Dr. Marilyn Carlson , Director, Center for Research on Education in Science, Mdiematics,
Engineering and Technology, Arizona State University

10:10 10:30 Break-Refreshments (Co ee, Pastry, Soft Drirks) Fine Arts Center Foyer

10:30 11:20 Invited Address Fine Arts Center Auditorium
Planar Linkages
Nancy Hagelgans , Chair, MAA Committee on Sections, Ursinus College

11:30 12:00 Section Business Meeting Fine Arts Center Audtorium

Neal Brand , Section Chair, University of North Texas
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Invited Talks The 88" Annual Meeting of the
Texas Section of the MAA

Linda Allen , Texas Tech University
Short Course : Integrating Biological Applications in the Mathematics Curri culum
THURSDAY, April 3, 2008, 7:00 9:00, Science Building Room 208.

Abstract Several well-known and recent biological applications of rathematics will be discussed in this work-
shop. These applications can be introduced into undergradate or graduate courses in Calculus, Linear Algebra,
and Di erential Equations to motivate and inform students a bout realistic mathematical problems that arise from
biology. Biological applications that will be discussed irclude population genetics and the Hardy-Weinberg law, age
and stage-structured population models, e ects of ingestn of drugs or inorganic toxins on the human body, disease
spread and antibiotic resistance.

Biography Dr. Linda J. S. Allen is a Professor of Mathematics at Texas Teh University. She works in the
areas of mathematical epidemiology and population dynamis. Dr. Allen enjoys working with students and has
directed 32 MS and PhD projects and 6 undergraduate projectsin collaboration with students and colleagues, she
has published over 70 articles. In addition, she has writtentwo books on applications of mathematics in biology,
An Introduction to Mathematical Biology and An Introduction to Stochastic Processes with Applications b Biology.
Currently, she serves on six editorial boards including Jomal of Theoretical Biology, Mathematical Biosciences, aml
SIAM Journal of Applied Mathematics. Her recent research focuses on the spread of zoonotic dises and stochastic
metapopulation models applicable to playa wetlands.

Dr. Marilyn Carlson , Director, Center for Research on Education in Science, Mdiematics, Engineering and
Technology, Arizona State University
Invited Address : Preparing Students for Success in Calculus: Research Insightand The Precalculus Concept
Assessment (PCA) Instrument
SATURDAY, April 5, 2008, Holiday Inn/TSU Campus, THURSDAY, April 3, 2008, 9:10 10:10, Fine Arts Center
Auditorium

Abstract Precalculus level curriculum has not supported students inacquiring the reasoning abilities and
understandings needed for success in beginning calculus. hib session will address issues that contribute to this
situation. Research ndings that reveal the ways of thinking and understandings students need for success in
beginning calculus will be discussed. These ndings will becontrasted with results from studies that have revealed
the understandings that high performing precalculus levelstudents' hold. Finally, aresearch-developedPrecalculus
Concept Assessmeni{PCA) instrument that assesses students' readiness for begning calculus will be shared.

Kimberly Childs  Stephen F. Austin

Panel Discussion : Partnerships Between High Schools and Institutes of Higher Edwation in Mathematics and
Science

FRIDAY, April 4, 2008, 11:00 11:50, Fine Arts Center Audito rium

Biography Dr. Kimberly M. Childs currently serves as the Principal Inv estigator (PI) and Project Director (PD)
of the Texas Middle and Secondary Mathematics Projecta National Science Foundation Math/Science Partnership
award funded to improve the capacity in mathematics of 4 - 12 gade level teachers across the East Texas region.
She has also served as a Pl, Co-Pl and/or PD in numerous NSF aniHECB awards over the past decade.

Dr. Childs has received the College Teaching Excellence Awe and Foundation Award for Excellence in Teaching
at SFASU. She has provided independent consultation for vapus school districts across East Texas and continues
in outreach e orts to school districts across the state, woking with inservice and preservice teachers.

Dr. Childs is a past chair of the Texas Section MAA.
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The 88" Annual Meeting of the Invited Talks
Texas Section of the MAA

Minerva Cordero , University of Texas at Arlington, 2007 Recipient of the Texas Section Distinguished College or
University

Invited Address : Conveying the beauty of mathematics through our teaching

SATURDAY, April 5, 2008, Holiday Inn/TSU Campus, THURSDAY, April 3, 2008, 8:30 9:00, Fine Arts Center
Auditorium

Abstract In this presentation we will look at some results in Algebra axd Combinatorics and how we can use
these to excite our students about mathematics.

Biography Dr. Minerva Cordero is an Associate Professor of Mathematis and Associate Dean of the Honors
College at the University of Texas at Arlington (UTA). She has published extensively in the area of Finite Geometries
and Combinatorics. Dr. Cordero runs a summer undergraduateresearch program for underrepresented minority
students supported by a grant from the MAA National ResearchExperience for Undergraduate's Program (NREUP).
Dr. Cordero has been a member of the MAA Strategic Planning Weoking Group on Membership since 2006. She
also serves on the Committee on the Status of Women and Minoties at UTA and on the National Collegiate Honors
Council Committee on Science and Mathematics. She has reagid several teaching awards including the President's
Excellence in Teaching Award at Texas Tech University and the 2007 MAA Texas Section Award for Distinguished
Teaching. She is a member of the academy of Teachers at UT Argton. In January 2008 she was elected to a
three-year term as Governor-At-Large for Minority A airs o f the Mathematical Association of America.

Dr. Sarah Greenwald , 2005 MAA Alder Award winner, Appalachian State University

Texas NEXT Invited Address : Connecting Students to Mathematicians
FRIDAY, April 4, 2008, 10:00 AM, Thompson Student Center Room 130.
Abstract

Invited Address : Good news Everyone! Mathematical Morsels from The Simpsons dnFuturama
FRIDAY, April 4, 2008, 7:00 PM, Agave Banquet Room ( City Hal |)

Abstract Did you know that The Simpsons and Futurama contain hundreds of humorous mathematical and
scienti c references? What curious mathematical object isused as a bottle for beer in the 31st century? What is a
Frinkahedron? What is the signi cance of the number 1729? Tte only prerequisite for this talk is an open mind, so
come nd out!

We'll explore the mathematical content and educational value of some favorite moments along with the motiva-
tions and backgrounds of the writers during an interactive talk. Popular culture can reveal, re ect, and even shape
how society views mathematics, and with careful considerabn of the bene ts and challenges, these programs can be
an ideal source of fun ways to introduce important concepts ad to reduce math anxiety. In the process we'll look at
related, recent work in geometry and computational number theory so a calculator and writing utensil will be useful.
For more information, check out SimpsonsMath.com and FutuamaMath.com

Biography Sarah J. Greenwald is an Associate Professor of Mathematicand a Women's Studies core faculty
member at Appalachian State University. She received her PB from the University of Pennsylvania. Her scholarship
areas include Riemannian geometry, popular culture as it pgains to mathematics, and women and minorities in
mathematics, and she is a 2005 Mathematical Association of Aerica Alder Award winner for distinguished teaching.
She co-created the educational website SimpsonsMath.comitiv Andrew Nestler. While it is not a liated with
the show, the site was mentioned in the audio commentary of te 7th season of The Simpsons. Her interactive
mathematics lecture appears as a 25-minute DVD extra for the20th Century Fox Futurama movie Bender's Big
Score and is listed as Mind-bending. Dr. Greenwald has spken about the impacts of scienti ¢ popular culture
representations on NPR's Science Friday and all over the cautry.
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Invited Talks The 88" Annual Meeting of the
Texas Section of the MAA

Nancy Hagelgans , Chair, MAA Committee on Sections, Ursinus College

Texas NEXT Invited Address : Coorperative learning in undergraduate mathematics classes

FRIDAY, April 4, 2008, 9:00 AM, Thompson Student Center Room 130.

SATURDAY, April 5, 2008, Holiday Inn/TSU Campus, THURSDAY, April 3, 2008, 10:30 11:20, Fine Arts Center
Auditorium

Abstract Cooperative learning is a method of active learning in whichstable groups of students produce a
signi cant amount of work in a course. Their work is assessedand counts in the course grade. We will discuss
formation of student groups, initial activities for groups, groups in the classroom and computer lab, assignments
outside class, di culties with groups, monitoring the grou ps, modes of operation within groups, assessment in the
courses, and group testing, Courses considered include Mamatics for the Liberal Arts, Calculus with Review,
Calculus I-111, Discrete Mathematics, Abstract Algebra, and Topology.

Invited Address : Planar Linkages
SATURDAY, April 5, 2008, Holiday Inn/TSU Campus, THURSDAY, April 3, 2008, 10:30 11:20, Fine Arts Center
Auditorium

Abstract A planar linkage is constructed in the plane from rigid links or rods that are connected with movable
joints at their ends. Robot arms and carpenters' rulers are gamples of planar linkages in which the links are
connected to form a chain. We will examine the reachability egions of robot arms, which are chains with one xed
end. Then we will go on to solve the minimal folding problem ofcarpenters' rulers with links of di erent lengths.
Finally, we will address some planar linkages that can be ugkto convert one type of motion to another type of
motion.

Biography Nancy Hagelgans is Professor Emerita of Mathematics and Coputer Science at Ursinus College,
where she taught a great variety of mathematics and computerscience courses for 26 years and served two terms as
department chairperson. She earned a Ph.D. in algebraic toplogy at Johns Hopkins University and later an M.S.
in computer science at Villanova University. Her A. B. in mathematics was awarded by Goucher College, where
she was elected to Phi Beta Kappa. Her interests include disete mathematics, computer solutions to mathematics
problems, and student learning. She was a co-author of the MA book A Practical Guide to Cooperative Learning
in Collegiate Mathematics . Currently she is a member of the MAA Executive Committee, Chair of the MAA
Committee on Sections, Chair of the MAA Strategic Planning Working Group on Sections, and an adjunct faculty
member in graduate computer science at Villanova Universiy. She plays the violin in a symphony orchestra and
various chamber music groups.

Pam Littleton , Tarleton State University (Moderator)
Panel Discussion : Partnerships Between High Schools and Institutes of Higher Edwation in Mathematics and
Science
FRIDAY, April 4, 2008, 11:00 11:50, Fine Arts Center Audito rium

Biography Pam Littleton is a Professor of Mathematics at Tarleton State University. Her primary area of
interest is the preparation of middle school and high schoomathematics teachers. She served as Associate Project
Director of the Texas Collaborative for Excellence in Teaclker Preparation (TXCETP), a National Science Foundation
funded grant, from 2000 to 2007. In 2006-2007 Dr. Littleton grved as principle investigator on a grant from Texas
Education Agency charged with developing and delivering pofessional development to mathematics leaders across
the state addressing the revisions to the Mathematics Texa€ssential Knowledge and Skills. As a result more that
300 mathematics leaders were trained and in turn trained clasroom teachers in their regions.

Dr. Littleton is very active in the public school mathematic s community. She provides independent consulting
to area school districts and continues in outreach activites by teaching graduate courses designed speci cally for
the classroom teacher. Dr. Littleton is the 2008 recipient & the O. A. Grant Excellence in Teaching Award for the
College of Science and Technology.
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The 88" Annual Meeting of the Invited Talks
Texas Section of the MAA

John Neuberger , University of North Texas
Invited Address : A view of di erential equations
FRIDAY, April 4, 2008, 1:10, Fine Arts Center Auditorium

Abstract An overview of ordinary di erential equations is given. Iti s emphasized how existence and uniqueness
results provide a basis for the study of ODEs, both numericaland theoretical. We then indicate a uni ed theoretical-
numerical approach to the study of partial di erential equa tions.

Biography John Neuberger received a PhD from the University of Texas in1957, under H. S. Wall.. He
taught at several universities since then but has been at theUniversity of North Texas for the past thirty years.
Under an Alfred P. Sloan research fellowship he was a visitoat the Institute for Advanced Studies and Cambridge
University. He works in di erential equations, numerical analysis, functional analysis, real analysis, multilinear
algebra and algebraic geometry as well as in some applied @$, particularly superconductivity. The main thrust
of his work has been a search for a central point of view for pdial di erential equations. A list of publications
is at www.math.unt.edu/ jwn. He has supervised twenty-eight PhD degrees in mathematicand has about sixty-
nine academic descendants. He continues to be an active caitant to a number of governmental and industrial
organizations. His teaching has always been problem-basgdith class periods mainly being being devoted to student
presentations of their work. He is active with the Educational Advancement Foundation in promoting alternatives
to lecturing. He bicycles thousands of miles per year and enys extensive, mostly mathematical, travel with his wife
Barbara.

John Polking , Rice University
Panel Discussion : Partnerships Between High Schools and Institutes of Higher Edwation in Mathematics and
Science
FRIDAY, April 4, 2008, 11:00 11:50, Fine Arts Center Audito rium

Biography | was born and raised on a farm in western lowa.

My undergraduate years were spent at Notre Dame, after whichl spent three years with the US Navy on a
destroyer in the Atlantic.

| received my PhD from the University of Chicago. My rst facu Ity position was as an Instructor at Brandeis
University. | came to Rice in 1968, where | have been ever simg except for a three year period at the NSF, where |
was the Division Director for Mathematical Sciences.

| retired in 2004. Since then | have been a Professor Emerituat Rice. | teach one course each year. | am the
Pl on an NSF grant that supports our Mathematics Leadership Institute. This program is training teacher leaders
for the high schools in the Houston and Aldine School Distri¢s. In addition, | am on the Steering Committee for
the Park City Mathematics Institute.
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Invited Talks The 88" Annual Meeting of the
Texas Section of the MAA

Robert W. Vallin , Associate Director for Student Programs at the Mathematical Association of America
Student Forum : An Introduction to Voting Theory
FRIDAY, April 4, 2008, 11:00 11:50, Thompson Student Center, Ballroom A

Abstract As of late, mathematics is making several inroads into the soial sciences. Dissecting how decisions are
made and nding the best choices are the focus of fair divisin, game theory, and voting theory. This talk introduces
voting with a preference ballot and various schemes availde to use with these ballots, including applying these
methods to a real election. Additionally, we will discuss what makes a fair voting method and, if time permits, the
e ect of insincere voters trying to manipulate the outcome.

Biography Robert W. Vallin is currently the Associate Director for Stu dent Programs at the Mathematical
Association of America. Before (and maybe after) this he wasfaculty member of Slippery Rock University in
Pennsylvania. He has always been active in student researdnd in student programs for the Allegheny Mountain
Section of the MAA. For the Section he served four years as Pute Czar and six years as Coordinator of Student
Programs. A real analyst by training, he has written researt papers in analysis, topology, and fractal geometry, but
also has written several articles in bothMAA FOCUS and Math Horizons for fun. In 2004 he was the Director for
the Summer Symposium in Real Analysis and in 2005 was a co-Déctor for the MAA Allegheny Mountain Section
Meeting. He likes to spend his spare time with his children ad admits he would not mind growing up to be Batman.
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The 88" Annual Meeting of the Student Session |

Texas Section of the MAA Mathematics Education, Finances
Title : The E ectiveness of Standardized Tests in Measuring Colle ge Readiness

# 1.1: Presenter : Stacey Denum Session Type : Student Time : 8:00 8:15

Institution : Texas Woman's University Rank : Graduate

Authors : Stacey Denum

Abstract

The purpose of this study was to test the accuracy of the collge readiness benchmarks set for the TAKS math
test, the ACT math test, and the SAT math test and their abilit y to predict rst year math course grades. This
study also tests the ability of other factors to predict course grades, such as high school math GPA, a combinatio

The study was conducted at Texas Woman's University. The samle consisted of 317 students enrolled in one d
four introductory math courses during the spring semester 62007. The analysis of the data did reveal that there
was a higher mean course grade among the students who met atalst one of the benchmark scores compared t
those who did not. Another interesting nding from this stud y was that the TAKS test alone was a signi cant
predictor of a student's course grade in their introductory math course.

of high school math GPA and standardized test scores, as wedls the percentage and number of benchmarks mef.

Title : Problem Solving Approaches Among First-Semester Calculu s Students with Particular Ref-
erence to Representation

# 1.2: Presenter : Paul Dawkins Session Type : Student Time : 8:20 8:35
Institution . University of Texas at Arlington Rank : Graduate
Authors  : Dr. James Epperson

Abstract

administered a series of problem solving assessments. Theegentation will center on results regarding what
approaches these students used on one portion of the assegsthwhich encouraged them to nd di erent solutions.

favored and how that relates to calculus understanding andnstruction.

As a part of a study of problem solving development among rstsemester calculus students, the researcher

The results will be discussed primarily analyzing which repesentations and problem solving strategies the students

]

Title : What Does X Mean?

#1.3: Presenter : Tom Horn Session Type : Student Time : 8:40 8:55
Institution : Hardin-Simmons University Rank : Undergraduate
Authors  : Tom Horn

Abstract

Teachers nationwide di er in their opinions of how algebra should be viewed and taught in schools. Many believe
the ability to make algebraic manipulations to equations iskey, and the subject has been taught as such for man
years. However, research shows that it is more bene cial atimes to take less conventional approaches. Th
presentation | have prepared analyzes teaching strategiemsnd evaluates traditional ideas on algebra instruction. |
will examine the research of others as well as my own, and preat example situations in which these less-commo

11%

ideas can be implemented successfully.
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Student Session | The 88" Annual Meeting of the
Mathematics Education, Finances Texas Section of the MAA

Title : Reading in Secondary Mathematics

# 1.4: Presenter : Mary Cassaro Session Type : Student Time : 9:00 9:15
Institution . Stephen F. Austin State University Rank : Undergraduate
Authors  : Mary Cassaro

Abstract

In many of today's general education preparation classeshe hands-on examples and exercises pre-service teachers
are asked to complete are many times not relevant and easilypplicable in a mathematics classroom. At Stephen
F. Austin State University, an undergraduate student and a university instructor have collaborated to re-design
portions of a Reading and Information Literacy in Secondaly Schools course, to include content and instruction
that could be utilized speci cally in secondary mathematics classes. The strategies that are developed will be
eld tested in a local high school and used by the undergradute student as she progresses through the intern and
student teaching programs.

Title : Using Matlab and Mathematica in Teaching Multivariable Ca lculus

# 1.5: Presenter : Shilpa Daram Session Type : Student Time : 9:20 9:35
Institution : Texas A&M University-Commerce Rank : Graduate
Authors  : Shilpa Daram and Dr. Laurene Fausett

Abstract

Technology is a valuable tool in both teaching and using matlematics. Multivariable calculus presents numerousg
challenges for which computer graphics and computation carbe helpful. For instance, the visualization of the
graphs of functions inR® (curves and surfaces) is greatly facilitated by the use of apropriate computing software.
Matlab and Mathematic are two of the outstanding computing environments that may be helpful in this setting,

but they have somewhat di erent capabilities. The purpose d this project is to illustrate how each can be used
to demonstrate important aspects of multivariable calculus. This is the rst phase of an ongoing project that will

assess a variety of factors that may in uence the role that conputer software plays in upper level mathematics
classes.

Title : Re-Invent The Wheel: Can It Be Done?
#1.6: Presenter : Christa Bauer Jillian Hamilton Session Type : Student Time : 9:40 9:55

Institution : Lamar University Rank : Undergraduate
Authors  : Christa Bauer and Jillian Hamilton
Abstract

Since theG-Graph was introduced in 2004, there have been many graph chacteristics that have been of perticular
interest. Some of these include Hamiltonian and Eulerian Pths and Circuits. In this paper we will prove several
lemmmas on the possible existence of the wheel being realizas aG-Graph. We will conclude with the proof of
whether or not the wheel can be realized as a G-Graph.

10 March 31, 2008



The 88" Annual Meeting of the Student Session |
Texas Section of the MAA Mathematics Education, Finances

Title : Choosing an IRA: Taxes Now or Taxes Later

# 1.7: Presenter : Eric Pleasant Session Type : Student Time : 10:00 10:15
Institution : TAMU-Commerce Rank : Undergraduate
Authors  : Eric Pleasant and Laura Anderson

Abstract

Many of the factors that in uence an individual's choice between a traditional IRA and a Roth IRA can be

investigated using mathematical modeling. Starting from smple assumptions about current and future earnings
and tax rates, the advantages and disadvantages of each typef IRA can be demonstrated. Several extensions
to the basic model, including modeling historical data on rdes of return on various types of investments, and
modeling realistic future growth of income levels are also @nsidered in this research. The results show that the
appropriate choice of IRA depends on only a few factors, whit can be investigated and modeled.

March 31, 2008 11



Student Session |l The 88" Annual Meeting of the
Biomathematics: Amphibian, Insects, Genetics Texas Section of the MAA

Title : Stability and Persistence in Gender and Stage Structured P opulation Models for the Boreal
Toad

#11.1:  Presenter : D. Kumudu Mallawaarachchi Session Type : Student Time : 8:00 8:15
Institution . Texas Tech University Rank : Graduate
Authors  : Linda J.S. Allen & D. Kumudu Mallawaarachchi

Abstract

Boreal toads, widely distributed in the mountainous regions of the western United States, have disappeared in
80-90% of their former ranges. In this paper, we model the pagation dynamics of boreal toads in several ways
We consider a One-Habitat, One-Sex model, a One-Habitat, Tw-Sex model and a Two-Habitat, Two-Sex model
that follow the developmental stages of the toad and movemeinbetween di erent sites. It is shown for the models
that the extinction equilibrium always exists and a positive equilibrium exists under certain conditions on the
population parameters. For the One-Habitat, One-Sex model the zero equilibrium is stable if and only if the
positive equilibrium does not exist. A threshold R is derived for this model such that if R < 1, the population dies
out and if R > 1 the population persists. The threshold R provides information about demographic parameters
important to the preservation of the population. Some numeiical simulations of the three models are presented tq
illustrate the behavior of the population dynamics under various assumptions.

Title : A metapopulation model: Comparisons between determinist ic and stochastic models
# 11.2:  Presenter : Amy Ekanayake Session Type : Student Time : 8:20 8:35
Institution : Texas Tech University Rank : Graduate

Authors  : Amy Ekanayake and Linda Allen

Abstract

A metapopulation is population of a single species geograptally separated into smaller groups. The study of a
metapopulation involves determining geographic regions opatches that are suitable habitat for the species and
that are likely to be occupied by the species at a given time. Bce the species moves between patches, at one time
a patch may be occupied but at another time it may be unoccupiéd. We consider a simple metapopulation mode
where the number of patches at timet can be classi ed as either not suitable habitat,xg, suitable habitat but not
occupied,x1, and suitable habitat that is occupied, x,. We rst describe the dynamics of the deterministic model
, including stability of equilibria. Then we formulate cont inuous time Markov chain and stochastic di erential
equation models based on the deterministic model. We nd themean, variance, and higher order moments of
these stochastic models and compare the means with the solah of the deterministic model. Several numerical
examples are given. Our goal is to apply spatially explicit ochastic metapopulation theory to the study amphibian
populations on the playas of the Southern High Plains.
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The 88" Annual Meeting of the Student Session |l

Texas Section of the MAA Biomathematics: Amphibian, Insects, Genetics
Title : Non Standard Discretization Methods for Systems of Di ere ntial Equations with Applica-

tions to Barred Tiger Salamanders

# 11.3:  Presenter : Emily E. Brucks Session Type : Student Time : 8:40 8:55

Institution . Tarleton State University Rank : Graduate

Authors  : Emily E. Brucks, Peter White and Keith Emmert

Abstract

Amphibians are great indicators the health of a habitat. A high number of diseases in the amphibian population
indicate that the immune system is weakened and that somethig maybe wrong with the habitat. Chytridiomycosis
is a disease that a ects many types of amphibians. The barrediger salamader, Ambystoma Tigrinum Mavortium,
is just one type of amphibian a ected by Chytridiomycosis. Continuous and discrete models of the disease-fre
and diseased barred tiger salamander are formulated. Contibns are derived for the stability of all equilibrium of
the continuous and discrete disease-free models and the donuous and discrete diseased models. Simulations d
the population are used to explore di erent aspects of thesemodels.

0]
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Title : A Discrete Time Spatially Structured Deterministic Model with Applications to Monogyne
and Polygyne Type Red Imported Fire Ant Mounds

# 11.4:  Presenter : Joshua Jenkins Session Type : Student Time : 9:00 9:15
Institution . Tarleton State University Rank : Graduate
Authors  : Joshua Jenkins, Peter White and Keith E. Emmert

Abstract

In this work we seek to create a discrete time model that depits the population dynamics of the Red Imported Fire
Ant (RIFA). The model will simulate the interactions both wi thin and between RIFA mounds. Since the 1920s
RIFAs have rapidly spread across southern parts of the Unitd States, having a major e ect on native species
and humans. Our approach is a spatially structured nonlinea deterministic model that will depict the asymptotic
behavior of multiple RIFA mounds within a restricted area of land. With this model, we hope to provide the
necessary foundation for control of the RIFA. If successfylthe model can be used to depict the e ects of pesticide$
and other control methods on RIFA populations.

Title : Continuous-time, stage-structured, multiple-species e pidemic model with applications to
amphibians

# 1.5  Presenter : Kathleen Sims Session Type : Student Time : 9:20 9:35
Institution . Tarleton State University Rank : Undergraduate
Authors  : Kathleen Sims, Keith E. Emmert, Peter White

Abstract

Since the 1980's, biologists have noticed a major decline iamphibian population. The reason this is so alarming is
because amphibians have been seen as a Canary in the mine ®hit comes to the world's environmental changes
With global warming and CO, emissions all over the news, we have become more aware of how are impacting
our world. If the decline of amphibians is a precursor to whatis happening with the environment, then we need
to nd a good model to give us estimation on what is going to hagen in the future. | will use a mathematical
model to see how the amphibian populations are e ected by chirid fungus. Chytridiomycosis (chytrid fungus)
is caused by an infection with Batrachochytrium dendrobatidis. Chytrid fungus attacks the keratin found in the
skin of amphibians. | will model three types of amphibian populations in a single playa. One amphibian group
is assumed to follow a susceptible-carrier (SC) model, anber is assumed to be susceptible-infected (SI), and th
last follows a susceptible-infected-susceptible (SIS) nael.

1%
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Title : Discrete-Time, Stage-Structured, Spatial Epidemic Mode | with Applications to Amphibians
# 11.6: Presenter : James Oxford Session Type : Student Time : 9:40 9:55
Institution . Tarleton State University Rank : Undergraduate
Authors  : James Oxford, Peter White, Keith E. Emmert

Abstract

Amphibians are often thought of as the proverbial ‘canary in the coal mine. ' Their dependence on both aquatic
and terrestrial systems suggests that destruction of eithe habitat may result in rapid population declines. Thus,

when such declines started being reported in the early 1988, there was a great deal of alarm within research and
biological communities. The cause for these declines is uattain but could be the result of human interaction (over
exploitation, introduction of alien species, change in lamnl use, etc.), environmental conditions (UV-B Radiation,
Increased susceptibility to pathogens, emerging infectios diseases, to name a few), or a combination of any or all
of these possibilities. For our purposes, we will focus on & pathogen Batrachochytrium dendrobatidis (Chytrid
Fungus) which eats away at the keratin found in the skin of amghibians. We will model this infection, known as
Chytridiomycosis, in one amphibian species over multiple fayas. Our modeled amphibian group will be assumed
to follow a susceptible-infected-recovered (SIR) model.

Title : An Exploration into the E ciency of Genetic Algorithms

# 11.7: Presenter : Jonathan Sanders Session Type : Student Time : 10:00 10:15
Institution : St Edwards University Rank : Undergraduate
Authors  : Jonathan Sanders

Abstract

In recent years, there have been tremendous steps forward isomputational chemistry thanks to the use of
powerful computers. With the use of computers comes the neetbr more and better optimization functions. One
such function is the Genetic Algorithm. This work involves the study, characterization, classi cation, and analysis
of genetic algorithms for known solutions in order to betterunderstand GA usefulness and limitations in molecular
modeling. Areas of study include number of iterations, samfe space, and number of considered variables.

Title : Genetic Algebra

# 11.8: Presenter : Laura Stube Session Type : Student Time : 10:20 10:35
Institution . University of Texas at Tyler Rank : Undergraduate
Authors  : Laura Stube

Abstract

An exposity talk on the work of Sanchez, Morgado, and Grau regrding a genetic code algebraic structure. We will
discuss the biological and chemical basis for the genetic de as well as demonstrate how a group can be obtaine
over the set of codons that is isomorphic toZg4. It is has been observed that the genetic code is optomized t
limit the deleterious a ects of mutation. We will investiga te this by looking at the Zg,4 - algebra of the set of64"
codon sequences of length.

U o
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Title : The Fountain of Youth is in the Numbers

# 111.1:  Presenter : Allyson Winans Session Type : Student Time : 8:00 8:15
Institution : Hardin-Simmons University Rank : Undergraduate
Authors  : Allyson Winans

Abstract

Through the process of eld study, | collected numerical dat from two cities. | placed this data in a life table
and life curve. The life table shows the rate of increase or dwease for each city. The life curve is a graphig
representation of the data collected. With this information | can reveal which of the two is the optimal place to
live to obtain a longer life.

Title : Testing for Synergy in Combinations of Cancer Fighting Age nts

# 111.2:  Presenter : Lindsay Brown Session Type : Student Time : 8:20 8:35
Institution . Sam Houston State University Rank : Graduate
Authors  : Lindsay Brown and Melinda A. Holt

Abstract

This study will apply recent developments in the statistical analysis of drug combinations to chemotherapy research|.
Tatman and Mo (2001) studied cancer-preventive constituems, known as isoprenoids, of fruits, vegetables, and
herbs from seven plant families. The authors measured tumoesuppressive e ects of both individual agents and
2-way combinations. Employing the two-samplet-test, they found evidence that the e ects of the combined a@nts
were superior to the individual e ects and, in fact, roughly equal to the sum of the individual e ects. Tatman and
Mo (2001) further suggested that a synergistic relationshp may be responsible for the potency of isoprenoid blend
in suppressing tumor growth. Statistical methods speci cdly designed to test for synergy in drug combinations,
such as those of Webb (1963), Holt, et al. (2004) and Chou (2@), will be applied to the data from Tatman and
Mo (2001) in order to strengthen their conclusions. A power aalysis will compare the performance of these m

U7y

Title : Ballooning of America: A Mathematical Perspective

# 111.3:  Presenter : Toni Tullius Session Type : Student Time : 8:40 8:55
Institution : St. Mary's University Rank : Undergraduate
Authors  : Toni Tullius, Fabio Milner, Carl Cowen and Paul Uhlig

Abstract

America is gradually getting bigger, not only in population size, but in body mass as well. This study uses &
mathematical model to describe the long term e ects on obedy of the social interactions among various subgroups
using the characteristics of age and weight. A system of ordiary di erential equations is formulated based on an
analysis of currently available data. This system describs the way in which the various subgroups of the population
change over time due to subgroup interactions. The resultig model predicts that seventy-eight percent of the
population of the United States will be overweight or obese § the year 2024. The reality of this epidemic is
important to the health and welfare of the United States and its citizens. According to the National Institutes of
Health, obesity is the second leading cause of preventablesdth in the United States .
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Title : A Model for West Nile Virus Transmission

# 111.4:  Presenter : Jennifer Compton Session Type : Student Time : 9:00 9:15
Institution : Texas A&M University- Corpus Christi Rank : Undergraduate
Authors  : Jennifer Compton, Dena Feldman, Saulo Orizaga, Matthew St

Abstract

Several infectious diseases perturb public health departents every year. In this work we analyze a mathematical
model for West Nile Virus (WNV) transmission between mosquto and avian populations. We use a modi ed
single-season susceptible-infectious-removed (SIR) metto describe the relationships between compartments of
mosquitoes and birds. By producing a basic reproductive nurber, Ry, we can model and predict situations that
will create an epidemic outbreak. We modify this system to ircorporate preliminary vertical transmission terms,
in order to test the signi cance of vertical transmission beéween mosquito generations.

Title : Models for the Spread and Persistence of Hantavirus Infect ion in Rodents and Indirect
Transmission to Humans

# 111.5:  Presenter : Curtis L. Wesley Session Type : Student Time : 9:20 9:35
Institution : Texas Tech University Rank : Graduate
Authors  : Curtis L. Wesley and Linda J.S. Allen

Abstract

Hantavirus, an emerging zoonotic disease carried by wild rdents, was rst identi ed in 1976. Human infection
generally occurs through inhalation of aerosolized viral grticles from contaminated soil. In this investigation,
we formulate, analyze and numerically simulate some deterinistic and stochastic models for hantavirus infection
in rodents with transmission to humans via the viral-contaminated soil. The underlying deterministic model,
originally developed by Sauvage, Langlais, and Pontier, wa applied to Puumala virus in bank voles,Clethrionomys
glareolus where the rodent birth rate and carrying capacity were assuned to be periodic. Here, we consider various
modi cations of this model and provide a thorough analysis br some of them. The rodent model we study assumes
the birth rate and carrying capacity are constant, leading to a system of autonomous di erential equations. For
this rodent model, we calculate a basic reproduction numberRy, based on an average birth rate and average
population size. Applying this average reproduction numbe to the periodic model of Sauvage et al., numerica
simulations indicate that Ro = 1 is not a threshold for stability of the DFE but may be an upper bound for
the threshold for stability. In addition, we formulate cont inuous-time Markov chain (CTMC) models for the
rodent population dynamics. The CTMC models provide information on the stochastic variability inherent in the
rodent demographics. Numerical examples are used to compathe dynamics of the deterministic models and the
dynamics of the CTMC models.

Title : Radial Solutions to a Superlinear Dirichlet Problem

# 111.6:  Presenter : Dr. Sridevi Pudipeddi Session Type : Student Time : 9:40 9:55
Institution . University of North Texas Rank : Graduate
Authors  : Joseph laia and Sridevi Pudipeddi

Abstract

We look for radial solutions of a superlinear dirichlet problem in a ball. We show that for each nonnegative integer
n, there is a solutionu which has exactlyn zeros.
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Title : Radial Solutions of a Semilinear Elliptic Equation in RN

# 111.7:  Presenter : Sridevi Pudipeddi Session Type : Student Time : 10:00 10:15

Institution . University of North Texas Rank : Graduate

Authors  : Sridevi Pudipeddi

Abstract

We will discuss existence of radial solutions of a nonlineap-Laplacian equation in RN . We show that there are
an in nite number of solutions - one with each prescribed nunber of zeros.

Title : Fourier Transforms and 4-D Tensor-Based Wave Equations

# 111.8:  Presenter : Douglas Moore Session Type : Student Time : 10:20 10:35
Institution . Sam Houston State University Rank : Undergraduate
Authors  : Douglas Moore

Abstract

Using the well known Fourier Transform, we o er a method of sdution for 4-dimensional tensor-based wave equat
tions with time-dependent sources. This method is restriced to waveforms and sources in Cartesian coordinates
and that tend toward 0 at the in nite limits of its three spati al coordinates.
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Title : Formulating an IP Model for Solving Sudoku Puzzles

#IV.1: Presenter : Lauren A. Gracia Session Type : Student Time : 8:00 8:15
Institution : University of Houston-Downtown Rank : Undergraduate
Authors  : lllya V. Hicks, Lauren A. Gracia, and Davaine D. Williams

Abstract

In this project | applied constraints to an IP (integer progr am) in order to create a code in MATLAB to solve
speci ¢ Sudoku problems given by the user. This problem was alved by choosing appropriate variables, an
objective function, and constraints to maximize the number of inputs needed to solve the puzzle. Sudoku puzzle
are good examples of perfect graphs. Perfect graphs are veapique in that the maximum clique number (maximum
number of vertices needed to make the graph complete) and mimum chromatic number (minimum number of
colors needed to connect vertices of di erent colors togetar with an edge) of the graphs are equal. Though |
hoped to accomplish the task of creating a computer programri order to solve any Sudoku puzzle, the program
was not e cient and was time exhausting. Better methods of creating the code will continue to be analyzed in
future work. | also used a program called CPLEX to solve many dcult Sudoku puzzles e ciently.

)

Title : Sudoku Puzzles and Cayley Tables of Small Order n

#1V.2: Presenter : Xavier Manuel Renteria Session Type : Student Time : 8:20 8:35
Institution . St. Edward's University Rank : Undergraduate
Authors  : Xavier Manuel Renteria

Abstract

The Sudoku puzzle is a relatively new area of exploration in rathematics. The Sudoku puzzle is directly related
to a Cayley table, yet some Cayley tables may not be Sudoku orice versa. Some groups may have numeroys
Cayley-Sudoku tables, while others may only have one or noneThis talk focuses on the research of generating
Cayley-Sudoku tables of groups of small order n. Recent reaech of Carmichael, Ward, and Schloeman showed
how to produce Cayley-Sudoku tables given a nite group. Ther research also concludes that nite groups of order|
9 can only have a Cayley-Sudoku table with a special form. Wenivestigate whether this theorem can be extended
to other groups of order n. It is of interest to determine the various ways Cayley-Sudoku tables can occur, and it
is natural to begin with these smaller groups of ordem.

Title : Breaking Cryptosystems

#IV.3: Presenter : Joshua Langford Session Type : Student Time : 8:40 8:55
Institution : University of Texas at Tyler Rank : Undergraduate
Authors  : Joshua Langford

Abstract

In this paper, | will discuss some basic ways to break cryptogstems under the as- sumption the algorithms used
to create the encrypted text are unbeatable. | will then demamstrate how to break the RSA encryption algorithm.

Title : Zeros of Two-Term Recursive Polynomials

#IV.4: Presenter : Bo Gilbert Session Type : Student Time : 9:00 9:15
Institution : Midwestern State University Rank : Undergraduate
Authors  : Bo Gilbert and Dr. Pat Mitchell

Abstract

This speech will focus on the zeros of two-term linear recurge polynomials. An example of a two term linear
recursive sequence is the Fibonacci Sequence. The polynats that accompany the sequence are similar. We wil
de ne the polynomial, look at a few examples, and then see whahappens when we graph these polynomials.
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Title : The Existence of In nity Though Trans nite Numbers

#IV.5: Presenter : Krystal Woods Session Type : Student Time : 9:20 9:35
Institution : Sam Houston State University Rank : Undergraduate
Authors  : Krystal Woods

Abstract

In this presentation, we will discuss the evolution of thought towards the idea of in nity. We will then examine
Georg Cantor's theory of trans nite numbers while simultan eously disproving the mathematical opinions relating
to in nity historically held by some of the world's prominen t philosophers.

Title : The Birthday Problem

#IV.6: Presenter : Mr. Christopher Sams Session Type : Student Time : 9:40 9:55
Institution : Lamar University Rank : Undergraduate
Authors  : Mario Cortina Borja, John Haigh, and web sources.

Abstract

D

A look into the birthday problem. What's the probability tha t at least 2 people in the same room as you, havg
the same birthday?

Title : A Study of the Parameters of the Triangular Probability Dis tribution

#IV.7: Presenter : Ms. Angela Eaglin Session Type : Student Time : 10:00 10:15
Institution : Lamar University Rank : Undergraduate
Authors  : Ms. Angela Eaglin

Abstract

In this study, various parameters of the triangular distrib ution will be analyzed. Several mathematical techniqueg
will be used to derive the probability density function of a triangular distribution. Its expected value and variance
will be studied as well. A simulation of its cumulative distribution function will be performed using Matlab.

Title : Revealing the Mysteries of Pandiagonal Magic Squares

#1V.8: Presenter : Adam Castilo Session Type : Student Time : 10:20 10:35
Institution : St. Edward's University Rank : Undergraduate
Authors  : Adam Castilo

Abstract

Magic squares have fascinated humanity for over 4,000 yeaisecause of their seemingly magical properties. A
magic square is ann n array of integers 1 to n?, so that the entries of each row, column, and both diagonals
add up to (n® + n)=2, the magic sum. This talk focuses on pandiagonal magic squas, having the additional
property that the entries of the broken diagonals, or those hat wrap around the edges of the square, also total
to the same magic sum. Part one of the talk investigates pandigonal magic squares in relation to its connectior
gure. A connection gure is a diagram drawn on the magic squae that helps reveal some of its symmetries. By
examining the construction of both even and odd order pandigonal magic squares, | determine the magic squar,
has a property called rotation type. Furthermore, | note the fundamental number of squares for each case that arg
of rotation type. Part two of the talk determines if there exi sts an irrational pandiagonal magic square of odd orde
less than or equal to eleven. Proceeding through a processltl pairwise-exchange, a method that exchange
elements in a particular magic square while still preservilg the property of a pandiagonal magic square, | test
di erent examples of magic squares of smallest odd orders. determine that there exists an irrational pandiagonal
magic square of order-7. Further analysis reveals that thigarticular order requires an 8-pair exchange of elements
to produce an irrational pandiagonal magic square.

D
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Title : Partial Di erential Equations Revealed
#V.1: Presenter : Kasey Gammons Greg Webb Session Type : Student Time : 8:00 8:15

Institution : Angelo State University Rank : Undergraduate
Authors  : Kasey Gammons, Greg Webb, and Dr. Roger Zarnowski
Abstract

Over the course of three centuries, the eld of partial di er ential equations has been developed by mathematicians
as one of the main collection of tools for understanding phyisal phenomena. In this talk, we will see how these
kinds of equations can be used to describe such processes aath ow and the propagation of light and sound.

Although the presentation is largely non-technical, some prtions will require knowledge of trigopnometric functions
and, to a very small extent, elementary calculus. However, ayone with an interest in mathematics or physics will
nd something to enjoy.

Title : When Cones Collide: Volumes from Intersecting Cones

#V.2: Presenter : Je Davis Session Type : Student Time : 8:20 8:35
Institution : Hardin-Simmons University Rank : Undergraduate
Authors  : Je Davis

Abstract

The volumes created by the intersection of cones are one of ¢hmost interesting volumes to attempt to de ne.
I will explain and derive the triple integral to de ne the vol ume of cones intersecting in various arrangements.
Because of the non-circular nature of the intersections, tfs is not as straight forward as it at rst appears. After
nding volume, | will move on to describe the surface area of he solids resulting from the conic intersections.

Title : Those Eccentric Conics

#V.3: Presenter : Amanda Rains Session Type : Student Time : 8:40 8:55
Institution : Hardin-Simmons University Rank : Undergraduate
Authors : Amanda Rains

Abstract

A conic section is de ned as the intersection of a cone and a phe. We can also de ne it as the ratio of a xed
point (the focus, F) and a xed line (the directrix, D). This ratio is a constant which is known as the eccentricity.
The di erent values obtained determine the type of conic setion. | will discuss which conics are determined by
which eccentricities.

Title : Using Hansen Solubility Parameters to Model Solvent Blend S

#V.4: Presenter : Justin Green Session Type : Student Time : 9:00 9:15
Institution : Sam Houston State University Rank : Undergraduate
Authors  : Justin Green

Abstract

Whether or not a chemical or mixture of chemicals will dissoVe another is an important question to chemists. This
talk will discuss the use of the Hansen Solubility Parametes to model solvent blends. Given a list of solvents, thig
model can then be used to predict which mixtures will best disolve a particular chemical.
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Title : Picture Perfect

#V.5: Presenter : Rebecca Bowyer Session Type : Student Time : 9:20 9:35
Institution : Sam Houston State University Rank : Undergraduate
Authors  : Rebecca Bowyer

Abstract

Images are used everywhere, but not all images are as good d®y could be. People then turn to Photoshop to
correctimages. There are very specify algorithms that are sed to correct these images to make them clearer. Th
focus of this talk will be on simple correction techniques, mcluding edge detection.

Title : Analyzing Prosodic and Segmental Features of Di erent Var ieties of English

#V.6: Presenter : Kimberly Morris Session Type : Student Time : 9:40 9:55
Institution . Tarleton State University Rank : Graduate
Authors  : Kimberly Morris, Keith Emmert, Jeanelle Barrett and Peter W hite

Abstract

The wide use of English as an international language and the ictulties in communication between speakers of
di erent varieties of English motivate this project. Since a large amount of American business process outsourcin
is sent to countries where di erent varieties of English arespoken, phonological di erences between America
English and other varieties of English are of interest. In ths talk, we will compare the prosodic and segmenta
di erences by analyzing the waveform components of record# speech.

Title : Interpolation And Its E ects on Digital Sound

#V.7: Presenter : Lynn Blair Session Type : Student Time : 10:00 10:15
Institution : McMurry University Rank : Undergraduate
Authors  : Lynn Blair

Abstract

Digital sound is an attempt to store sound without storing th e whole sound wave, thus compressing the room needé
for storage. However, this lossy compression results in detiorated sound quality. By using various methods of
interpolation, I've attempted to recover some of the lost daa to improve playback quality, or allow for greater
compression without further loss of quality. This presentdion reports my ndings.

2d

Title : Research and Background in Multigrid and its Applications to Poisson's Equation

#V.8: Presenter : Gilbert Ymbert, Il Session Type : Student Time : 10:20 10:35
Institution . Texas A&M University - Corpus Christi Rank : Undergraduate
Authors  : Gilbert Ymbert Il and Dr. Mark Embree

Abstract

There are many times in Applied Mathematics when one is facedavith solving N equations givenN unknowns. The
amount of work required to compute such a task scales on the der of N 3. Naturally, as N becomes increasingly
large (as is commonly the case) the use of traditional methoslbecomes laborious and time consuming. Multigrid is
an iterative method that, given an initial guess, will quickly approximate our solution to a superb degree of accuracy,
Note that multigrid has a vast array of applications and is widely studied, yet it is my task as an undergraduate to
understand its complexities and pitfalls. To start | have learned the fundamentals of spectral theory for Poisson
Equation and its applications under various boundary condtions. Then | investigated approximation techniques
using basic iterative methods for one and two dimensional dérential equations. Next | learned about the notion

of smoothing and its connection with restricting and prolonging our data. Understanding all this material has

provided me a strong foundation upon which to further underdand and study this subject.
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Title : The Mathematics of Phylogenetics

# VI.1: Presenter : Matthew Kerns Session Type : Student Time : 8:00 8:15
Institution : Hardin-Simmons University Rank : Undergraduate
Authors  : Matthew Kerns

Abstract

Attempts to reconcile the diversity of life by organizing various groups of life forms, or taxa, into trees to illustrate
their interrelatedness are as old as Evolutionary Theory iself. This pursuit in biology is known as Phylogenetic
systematics. For most of the history of this endeavor the ony available data has been morphological in nature. Only
relatively recently in the history of biology have the molecular techniques been available for the use of molecula
data sets in the construction of these phylogenies. Also, ressary for this major advance in systematics has been
the computer, with the plethora of programs specialized in ceating these phylogenies. In this discussion it is my
intention to examine and explain the mathematical algorithms used in the various methods such as maximum
parsimony and maximum likelihood that are used in our phlyogenetic programs to understand how they ga
about creating our trees that are attempts to graphically illustrate the evolutionary his tory of life on Earth.

=

Title : The Surfer Problem

# VI.2: Presenter : Katie Davenport Session Type : Student Time : 8:20 8:35
Institution : Hardin-Simmons University Rank : Undergraduate
Authors  : Katie Davenport

Abstract

The Surfer Problem, by Larry Copes and Jeremy Kahan, is a unque way to demonstrate that the sum of
distances from all points in the interior of an equilateral triangle to the three edges is the same. However, instead
of merely asking the student to prove that particular theorem, the teacher engages him by applying the theoren
to a situation. In this case, a surfer is stranded on an islandn the shape of an equilateral triangle. His goal is to
build a hut where the sum of its distances to the three beachess minimal. First, | will show that students gain
the most from this project when they work together to nd a solution with the aid of materials such as string,
scissors, and tape measure. Then, using several di erent pofs, | will explain that this theorem is in fact true,
and that this project is a great way to maintain students' int erest in geometry.

Title : Total Domination in Connected Graphs

# VI.3: Presenter : Alicia C. Corazén Session Type : Student Time : 8:40 8:55
Institution : University of Houston-Downtown Rank : Undergraduate
Authors  : Alicia C. Corazon

Abstract

The total domination number of a graph is the smallest cardirality of a total dominating set. A subset S is a
total dominating set if for any vertex v of the graph, v is adjacent to some vertexu in S. | speci cally focused
on simple connected graphs which are graphs without any loog multiple edges, or direction and have a path
between any two vertices. The main objective of this reseatt was to collect upper and lower bounds on the total
domination number of simple connected graphs by proving som of the conjectures generated by Dr. DelLaVifa's
program, Gra ti.pc. Other results were obtained by writing proofs for smallest counterexamples. So far, about
fty conjectures from eight lists have been resolved.
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Title : Proof of Pythagorean Theorem

# VI.4: Presenter : Ryan Waters Session Type : Student Time : 9:00 9:15
Institution : Hardin Simmons University Rank : Undergraduate
Authors  : Ryan Waters

Abstract

| am exploring a proof of the Pythagorean Theorem. | am searcimg for an easier way to explain, and understand
this formula. This formula has been credited to Pythagoras,although knowledge of the theorem predates him
The way | am going to prove this theorem is by showing that if you square sidesa and b you are going to get
the square of sidec. By taking equal right triangles and setting them up to make a perfect square in the middle
with the dimensions of sidec, then by proving that it has to be a perfect square. Taking the two squares and
subtracting the smaller from the larger results in the Pythagorean Theorem.

Title : So, A Parallelogram Walks into a Square...: Proofs of the Py thagorean Theorem and Perhaps
a New One.

# VI.5: Presenter : Mary Ann Ramirez Session Type : Student Time : 9:20 9:35
Institution : Texas A&M University-Corpus Christi Rank : Undergraduate
Authors  : Mary Ramirez

Abstract

The talk will discuss a brief biography of Pythagoras. We wil look at a few types of proofs of the Pythagorean
Theorem, including a possibly new one involving parallelogams in a square.

Title : Co-prime Labeling of Squared Cycles

# VI.6: Presenter : Francisco M. Sanchez Session Type : Student Time : 9:40 9:55
Institution . Texas State University-San Marcos Rank : Undergraduate
Authors  : Nathaniel Dean, Francisco M. Sanchez

Abstract

A co-prime labeling of ann-vertex graph G is a labeling of the vertices ofG using a subsetM of f1;2;:::;n;:::g

such that jM j = n and, for any edgeuv, the labels for u and v are relatively prime. In this talk we focus on the
co-prime labeling of squared cycles. In particular, we gerrate a new sequence of integers favl so that the largest
label is as small as possible.

Title : Computing S-equivalence in Knots and Links

# VI.7: Presenter : Caitlyn Phillips Session Type : Student Time : 10:00 10:15
Institution . St. Edward's University Rank : Undergraduate
Authors  : Caitlyn Phillips

Abstract

S-equivalence is one of many knot invariants. While a lot is krown about S-equivalence in knots, there is little
known about S-equivalence in links. A portion of the de nition of S-equivalence requires that the Seifert matrices
A and B of a knot or link must satisfy the matrix equation, B = PAPT, where P is a matrix composed of
integers. One of the goals of my research is to develop an aldgthm for computing such a P matrix, given A
and B. Progress has been made towards developing an algorithm, drtowards determining what combination of
computation program and commands proves to be most e cient in computing the P matrices.
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Title : Determining Colorability of Knots

# VI.8: Presenter : Terrell Fenner Session Type : Student Time : 10:20 10:35
Institution : University of Texas at Tyler Rank : Undergraduate
Authors  : Terrell Fenner and Jennifer Mcloud-Mann

Abstract

Colorability is a knot invariant that gives a simple proof for why the trefoil is not the unknot. The colorability
index of a knot K is the collection of nhumbersn for which the knot K is n-colorable. Prime colorabilites have
been found for particular families of knots. We have determmned a generalization of this to determine the entire
colorability index of any knot based on the crossing matrix d the knot. We use this to show the colorability index
of a composite knot depends only on the colorability indicesof the prime factor knots used in its decomposition.
This thermo answers the open question, does there exist a khavhich is tricolorable where the prime knots in the
decomposition are not tricolorable.
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Title : The Matching Problem

# VIL.1:  Presenter : PJ Couch Session Type : Student Time : 8:00 8:15
Institution : Lamar University Rank : Graduate
Authors  : PJ Couch

Abstract

The matching experiment is a random experiment that can be r@resented in a number of ways. For the purposg
of this talk, we will consider N married couples at a party (in this study N married couples have been chosen
to explain the matching experiment). When men and women are andomly paired for a dance, a match is when
husband and wife are paired together. It will be shown that wten this experiment is sampled with replacement,
several unexpected results can be reached. Most notably, &hnumber of matches has a binomial distribution,
and as the number of couples increases, the number of matchesnverges to a particular case of the Poisson
distribution.

Title : Visualizating and characterizing Gaussian random eld mo dels (part 1 of 2)

# VI.2:  Presenter : Osbert Bastani Session Type : Student Time : 8:20 8:35
Institution . University of North Texas Rank : Undergraduate
Authors  : Osbert Bastani, Di Wu and John Quintanilla

Abstract

In this rst of two talks, we discuss Gaussian random eld models, which provide an e cient way of modeling and
visualizing three-dimensional random media. The computerimplementation of GRF models via the Fast Fourier
Transform and three-dimensional renderings are also presied.

Title : Visualizating and characterizing Gaussian random eld mo dels (part 2 of 2)

# VIL.3:  Presenter : Di Wu Session Type : Student Time : 8:40 8:55
Institution . University of North Texas Rank : Undergraduate
Authors  : Osbert Bastani, Di Wu and John Quintanilla

Abstract

In this second of two talks, we characterize rendering of Gassian random eld models by measuring the lineal-path
function as well as the pore-size distribution function. The implementation of these characterization by computer
implementation is also presented. We present a statisticaanalysis of our nding and how these results may be
used to validate a Gaussian random eld model.

Title : The Truth is Not Enough to Set you Free

# VIl.4:  Presenter : Brandon Morgan Session Type : Student Time : 9:00 9:15
Institution : Sam Houston State University Rank : Undergraduate
Authors  : Brandon Morgan

Abstract

The Death Penalty has been around since the beginning of ourauntry and continues to be the most severe form
of punishment that a criminal can receive; however, even in lis highly scrutinized process, some discrepancigs
still exists. This paper will use statistical analysis to show how the race of a person can a ect their convictions
involving the death penalty and hopefully give some possit# reasons for these discrepancies.
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Title : Nonparametric Bootstrap Applications in Linear Regressi on

# VIL.5:  Presenter : Sarah C. Evans Session Type : Student Time : 9:20 9:35
Institution : Sam Houston State University Rank : Graduate
Authors  : Sarah C. Evans and Ananda Bandulasiri

Abstract

The accuracy of the inferences made during a regression ayais is highly dependent upon the validity of the
normality assumptions. In general, we assume that our data dllow a normal distribution, which in practical
situations is not easy to fulll. Bootstrapping is a resampling technique that does not require the normality
assumption, and can be applied to regression analysis. Thisaper will show the applicability of the nonparametric
bootstrap as an alternative to classic regression estimatin. Simulated results will be used for comparisons.

Title : Application of Statistical Sampling Methods to Soil Phosp horous Data from North Central
Texas Dairies ) ) )

# VII.6:  Presenter : Bonnie Terry Session Type : Student Time : 9:40 9:55
Institution . Tarleton State University Rank : Graduate
Authors  : Bonnie Terry, Keith Emmert, Roger Wittie and Bryant Wyatt

Abstract

Extensive research in the area of nutrient contamination ofthe Bosque River and other area waterways has beep
motivated by environmental concerns associated with downgeam communities. This project employs probability
sampling methods to predict phosphorous levels and identyf areas which exceed the environmental threshold. We
will utilize simple random sampling in an e ort to reduce the number of data points needed to predict phosphorous
levels. This method will serve as the foundation and theory ér more sophisticated procedures.

Title : Comparisons of Robustness of the Tests for Equality of Vari ances

# VIL7: Presenter : Kalanka Pradeep Jayalath Session Type : Student Time : 10:00 10:15
Institution : Sam Huston State University Rank : Graduate
Authors  : Kalanka Pradeep Jayalath and Ananda Bandulasiri

Abstract

Equality of the variances is a key assumption in Analysis of \driances (ANOVA). Several tests can be found in
the literature to assess the validity of this assumption. The quality of these tests could be evaluated by analyzing
the robustness of the procedures for di erent situations. h this talk we show the results of comparisons of somg
of these procedures using a simulated study similar to Browrand Forsythe (1974).

1%

Title : The Probability Distribution of Winning in the Monty Hall P roblem

# VIL.8:  Presenter : Curtis White Session Type : Student Time : 10:20 10:35
Institution : Lamar University Rank : Graduate
Authors  : Curtis White and Dr. Das

Abstract

The Monty Hall Problem was rst introduced when the game show Let's Make a Deal aired in the 1970s. During
the show the host, Monty Hall, would give the player the option of opening one of 3 doors, one of which had
a prize and the other 2 had a dummy prize. Then Monty Hall would open a door that he knew contained &
dummy prize and would present the player with the option of staying or switching. The problem is considered to
be counter-intuitive by many since the probability of winni ng changes depending on the player staying with thei
original choice or switching to a new door. In this talk we will discuss what kind of distribution W, the event the
player won the car, will take as the player varies their decigon of staying or switching.
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Title : Fractals: A History

# VIIL.L1:  Presenter : Katherine Bateman Session Type : Student Time : 8:00 8:15
Institution : University of the Incarnate Word Rank : Student
Authors  : Katherine Bateman

Abstract

Fractals have been recognized for several thousand years twere never given a proper name. Such examples (
these Fractals that exist in nature include cloud formations, coastlines, broken teacups, and Romanesco Broccq
as well as trees and seashells. Fractals in mathematics halmen generally de ned as being a geometric gure
in which an identical motif repeats itself on an ever diminishing scale (Lauwerier, 1991, p. xi). Mandelbrot rst
introduced the concept of Fractal in 1977 following his wak that began in the 1960s as a way to describe Fractal$
as a mathematical concept. This study focused on creating Fctal images using mathematical equations consisten
with lower division undergraduate level mathematics. Somecomputer programs designed by other mathematiciang
were used to implement those equations.

Title : How Leonhard Euler Solved the Kdnigsberg Bridge Problem

# VIIL.2:  Presenter : Stephanie Oakeley Session Type : Student Time : 8:20 8:35
Institution : Hardin Simmons University Rank : Undergraduate
Authors : Stephanie Oakeley

Abstract

Imagine a river that diverges around a certain island. Now imagine that there are seven bridges that cross thig
river. Would you be able to determine a route across all sevemridges so you would cross each bridge exactl
once? This problem originated in Kénigsberg in Prussia. Theisland with the seven bridges was an actual island
named the Kneiphof. The Konigsberg Bridge Problem is considred the rst problem of graph theory. Leonhard

Euler was the mathematician to come up with a solution to this perplexing scenario. Interestingly enough, Euler|
was able to prove that it would be impossible to nd such a route. | will demonstrate the method that Euler

found to solve this problem. You will then be able to apply this knowledge to solve other related problems with
any number of di erent arrangements of bridges.

Title : Prime Faux Pas

# VIILL.3:  Presenter : Amanda Seitz Session Type : Student Time : 8:40 8:55
Institution : Sam Houston State University Rank : Undergraduate
Authors : Amanda Seitz

Abstract

There have been many conjectures made about prime numbers. his talk will look at a few of the major conjectures,
discuss why they were thought to be true, and prove that they ae, in fact, false.

Title : A Brief History of Srinivasa Ramanujan

# VIIL.4:  Presenter : Brittany Watkins Session Type : Student Time : 9:00 9:15
Institution . Tarleton State University Rank : Undergraduate
Authors  : Brittany Watkins

Abstract

This talk will focus on Srinivasa Ramanujan, who has contrituted many things towards today's mathematicians
and physicists. His short life led to many powerful conjectues about power series and partition theory. In addition,
some of his assertions have yet to be proved.
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Title : Exploration of G-graphs of Non-Abelian Groups
# VIIIL5: Presenter : Alys Rodriguez, Andrea Session Type : Student Time : 9:20 9:35
DeWitt

Institution : Lamar University Rank : Undergraduate
Authors  : Alys Rodriguez and Andrea DeWitt
Abstract

For a group G with generating set S = fs;;s;; ! skg, the G-graph of G, denoted ( G;S), is the graph whose
vertices are distinct cosets ok s; > in G. Two distinct vertices are joined by an edge when the set intesection of
the cosets is nonempty. In this presentation, we will exploe the G-graphs of the Quasihedral and Modular groups.
We will also discuss the Hamiltonian and Eulerian paths and @rcuits that these G-graphs contain.

Title : An Introduction to LC-quasigroups

# VIILL6:  Presenter : Ashley Weatherwax Session Type : Student Time : 9:40 9:55
Institution . University of Texas at Dallas Rank : Undergraduate
Authors  : Ashley Weatherwax

Abstract

A quasigroup is a group-like algebraic structure consistig of a set with a binary operation and inverses. Quasi
groups possessing a neutral element are called loops. As aqugroups and loops are not associative, we endow
them with various weak associative properties. This reseah investigates the four varieties of quasigroups knowt
as LC-quasigroups.

Title : Symmetry Groups from Crystal Structures

# VIIL.7:  Presenter : Christine Keith Session Type : Student Time : 10:00 10:15
Institution : Sam Houston State University Rank : Undergraduate
Authors  : Christine Keith

Abstract

In this presentation we explore the di erent types of crystal structures that exist. We will examine the types of
symmetry operations that can be preformed on crystals and he these operations form a mathematical group.

Title : A Sociological Application of Group Theory

# VIIL.8:  Presenter : Matthew Wickes Session Type : Student Time : 10:20 10:35
Institution . Tarleton State University Rank : Graduate
Authors  : Matthew Wickes

Abstract

This presentation will discuss how group theory, speci caly the dihedral group of order 8, can be used to analyze
the genealogy of an aboriginal tribe in northern Australia, as well as the bene ts of such an intricate sociologica
structure that was established thousands of years ago.
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Title : Exploring what makes developmental students di erent fro m traditional students in their

later coursework

#1.1: Presenter : H. Smith Risser Session Type : Faculty Time : 2:30 2:45

Institution . Texas Woman's University Rank : Faculty

Authors  : H. Smith Risser

Abstract

Studies have indicated that students with previous developental mathematics coursework were less successful
their later math courses than their non-developmental courterparts. These di erences could be due to di erences
in high school preparation (e.g. number of math courses take, class rank) or to students' study habits (e.g.
Number of hours spent on homework, tutoring received) in thér most recent course. This study examines the
high school records and self-reports of study habits in an eort to explain the di erences in the later outcomes for
developmental and non-developmental students. Approximéely one third of the students had previously taken
developmental coursework. Results indicated that the acadmic preparation of the two groups was signi cantly
di erent. However, there were few signi cant di erences in the study habits reported by the two groups.

Title : Labelings of Directed Graphs

#1.2: Presenter : Alison Marr Session Type : Faculty Time : 2:50 3:05
Institution : Southwestern University Rank : Faculty
Authors  : Alison Marr

Abstract

Graph labeling has been an area of research that has producduaindreds of papers over the last 40 years. Howeve
most of the work done thus far has related to labelings of undiected graphs. In this talk, | will de ne graceful
and magic labelings on directed graphs, present some curreresults, and pose some questions for future researcl

L

n.

Title : ROC Curves to Measure the Quality of the Decisions in Cricke t

# 1.3: Presenter : Ananda Bandulasiri Session Type : Faculty Time : 3:10 3:25
Institution : Sam Houston State University Rank : Faculty
Authors  : Ananda Bandulasiri

Abstract

A Receiver Operating Characteristic (ROC) curve visually demonstrates the tradeo between sensitivity and
speci city as a function of varying a classi cation threshold. It is a common practice to use ROC curves to
measure the accuracy of predictions by di erent methods. Athough this method has been used primarily in
medical and engineering elds, it could be used e ectively n sports as well. More precisely, an ROC plots the
sensitivity versus (1 - speci city), and the area under the aurve gives a measure of the prediction. So, the ideg
best prediction should have one square unit of area under th&OC, where it achieves both 100% sensitivity and
100% speci city (which, in reality, rarely happens). Consejuently, when we compare two methods, the one with

the greater area under its ROC is judged best. This talk showshe e ectiveness of using the ROC curves.
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Title : Developing Spatial Skills: Constructing Two-Dimensiona I Nets of three-dimensional Shapes
using Technology
# 1.4: Presenter : Samuel Obara Session Type : Faculty Time : 3:30 3:45
Institution . Texas State University Rank : Faculty
Authors  : Samuel Obara
Abstract

This paper describes three activities that | have used in oneof my college geometry classes of secondary pre-
service teachers to develop their spatial sense. The set ottivities is geared to strengthen skills of connecting
the net to the solid or looking at the solid and visualizing a ret and developing the ability to create one. The
purpose of this kind of activity is to create an environment in which students can design, construct, explore, and
manipulate a three-dimensional gure and the associated tw-dimensional net using dynamic software - in this
case, Geometer's Sketchpad. The three activities that studnts did enabled them to move from two-dimensional
nets to three-dimensional solid and vice versa.
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Title : Functions, how well are they understood?

#11.1:  Presenter : Firooz Khosraviyani Session Type : Faculty Time : 2:30 2:45
Institution : Texas A&M International University Rank : Faculty
Authors  : Firooz Khosraviyani, Terutake Abe, James Joe McCarry, Faridoun Farrokh and Juan R. Lira
Abstract

The concept of a function is one of the most fundamental in malhematics. Research literature demonstrates the
existence of much concern about learners' limited comprehwesion of the concept of functions. There exist commor
and widespread misconceptions about functions among stuaiés and even among mathematics professionals, 3
results of surveys indicate. In a recent survey 100% of the spondents missed an item on a questionnaire, whic
the authors believe to be of central importance to the undertanding of functions. The results of the surveys
conducted will be presented here. Conclusions, implicaties, and recommendations based on these data will b
explored.

Furthermore, a review of current textbooks also shows de céncies and misconceptions in the de nition of a
function when functions are introduced. In this article we analyze these de nitions from the point of view of the
precision expected from mathematics using linguistics anlgsis and considering learner/reader's expectations fron
the written word. Then the authors o er suggestions for strengthening the de nition of function in textbooks to
address these weaknesses.

(7]

Title : Mix It Up: Uncoupling Probability/Statistics and Geometr y/Measurement

# 11.2:  Presenter : Dr. Selina Vasquez-Mireles  Session Type : Faculty Time : 2:50 3:05
Institution . Texas State University-San Marcos Rank : Faculty
Authors  : Dr. Selina Vasquez-Mireles and Dr. Joey O er

Abstract

Mix It Up is a program aimed at increasing knowledge and sklls of middle school mathematics students by pro-
viding their teachers with the content and pedagogy necess# to correlate math and science. Correlation expandsg
on math/science integration by focusing on language issueparallel concepts, and misconnections. Alignment to
standards including the College Readiness Standards regslin an uncoupling of probability/statistics as well as

geometry/measurement. A sample scope and sequence for eashthe four courses will be presented and exampl
lessons will be provided.

1%

Title : Assessing Elementary Mathematics Preservice Teachers' K nowledge of Number and Oper-
ation

# 11.3:  Presenter : Eileen Durand Faulkenberry  Session Type : Faculty Time : 3:10 3:25
Institution . Texas A&M University-Commerce Rank : Faculty

Authors  : Eileen Durand Faulkenberry

Abstract

This presentation will discuss preliminary results of a scée developed to measure elementary preservice teachel

knowledge of number and operation.
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Title : Pre-service Elementary Teachers View the Movie FLATLAND
# 11.4:  Presenter : Ben Rhodes Ricardo Teixeira Session Type : Faculty Time : 3:30 3:45

Institution : The University of Texas at Austin Rank : Faculty
Authors  : Ben Rhodes and Ricardo Teixeira
Abstract

The movie FLATLAND was presented at the MAA's Math Fest 2007. Thomas Bancho introduced the movie
and led the discussion. He also appears on the Special Eduganal Edition DVD of the movie, where he shows
some additional graphics and presents some thoughts abouniroducing the concept of a four-dimensional space.

FLATLAND is an animated story that includes action, drama an d geometry lessons as the characters in this
two-dimensional world come to terms with the truth of a third dimension. We will show a few scenes from the
movie then present some of the ideas our students had about oto use the movie with an elementary school class.
The screenwriters have removed the gender bias from Edwin Atott's story by making Hex the granddaughter of
Arthur Square. All our students were excited about using this movie to motivate children to learn geometry.

Title : What To Do When a Developmental Math Program Is No More & The E volution of Its
Successor

# 11.5:  Presenter : Cheryl D. Schwiethale Session Type : Faculty Time : 3:50 4:05
Institution . Abilene Christian University Rank : Instructor
Authors  : Cheryl D. Schwiethale

Abstract

This presentation will describe the evolution of a program designed to grant college mathematics credit to studentg
who are underprepared in mathematics. The process of desigig courses to better meet the students' needs wil
be explained. In addition, data pertaining to student outcomes will be provided.

Title : Surviving rst year full-time teaching in Developmental M athematics

# 11.6: Presenter : Dr. KaSai Un Session Type : Faculty Time : 4:10 4:25
Institution : Texas A&M University-Commerce Rank : Faculty
Authors  : Dr. KaSai Un

Abstract

This presentation discusses challenges faced by rst yeaufl-time faculty members in developmental mathematics.
Research and statistics related to the topic will be presergd by a rst year faculty member, who will share
her experiences as well as resources she has found to be hdlgbr rst year full-time faculty in developmental
mathematics.
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Title : Supplemental Instruction from the Sl Leaders' View from th e Developmental Mathematics
Workshop
#11.7: Presenter : Dr. Pamela S. Webster Session Type : Faculty Time : 4:30 4:45
Institution . Texas A&M University-Commerce Rank : Faculty
Authors  : Pamela S. Webster and Heather Burkham
Abstract

Supplemental Instruction is being used in a mandatory manne at Texas A&M University-Commerce in the devel-

opmental mathematics courses (Intermediate Algebra). Ths presentation will include data collected over severa
semesters of exit interviews with the Sl leaders. Included Vil be bene ts to the leaders, students, department,
and institution, as well as weaknesses of the program from th Sl leaders' perspective. Direct quotes will be made
available, as well.
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Title : Maple Homework Assignments

# 111.1:  Presenter : Karl Havlak Session Type : Faculty Time : 2:30 2:45
Institution : Angelo State University Rank : Faculty
Authors  : Karl Havlak

Abstract

Computer algebra systems like Maple can be very powerful tds for learning and applying mathematics. The
guestion for many instructors is not whether they want students exposed to computer algebra systems but how tq
do it e ectively within their course limitations. This talk  will outline the presenter's experiences with using Maple
homework assignments in an integral calculus class. The obgtive of the assignments is not to focus on syntax of
repetitive skills but on reinforcing the topic being studied by using Maple to solve interesting problems. Hopefully
such an experience will give the students an appreciation fothe capabilities of a computer algebra system.

Title : DIY Multimedia for Calculus, etc.

#111.2:  Presenter : Dr. Randy Combs Session Type : Faculty Time : 2:50 3:05
Institution : West Texas A&M University Rank : Faculty
Authors  : Dr. Randy Combs

Abstract

Many recently published textbooks have resources which ifade videos that illustrate how to work a problem or
perform a particular technique. These videos are well madeHowever, instructors might wish to show how to work
the problems themselves or put their own particular slant onthe problem. We show how to use the Beamer class
and IATEX, along with screen capture software to create do it yoursé videos of problem solving the quality of
which is only limited by the instructor's imagination. The t echnique is not limited to Calculus, but can be used
in advanced courses and possibly a method of delivery in omle courses.

Title : Some Tips for Evaluating Student Work on The Geometer's Ske tchpad

# 111.3:  Presenter : Vince Schielack Session Type : Faculty Time : 3:10 3:25
Institution : Texas A&M University Rank : Faculty
Authors  : Vince Schielack

Abstract

The Geometer's Sketchpad (GSP) is a very useful classroom & for performing dynamic geometric constructions
and measurements. However, in evaluating student GSP workit can be a daunting task for the novice teacher
user to uncover the steps a student utilized to create a skett Several techniques can aid in this endeavor and
will be discussed, including, in roughly increasing order bease of use and sophistication,

(1) showing all hidden objects,
(2) showing properties of an object, including parents andchildren , and
(3) creating a custom tool that will recreate the sketch stepby step.

lllustrative examples of evaluating actual student work using these techniques will be demonstrated.
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Title : More than Multiple Choice: Math Tests on the Web

# 111.4:  Presenter : Dr. Paul Feit Session Type : Faculty Time : 3:30 3:45
Institution . University of Texas of the Permian Basin Rank : Faculty
Authors  : Dr. Paul Feit

Abstract

The presenter has taught several online classes in mathemas, at the undergraduate level. Testing student
abilities on the web is a challenge. Questions from traditimal tests simply do not provide the instructor with

much information. Crude tests divides a class into two groups: those who always do well, versus those who never
earn more than a wretched score. How does one distinguish beten a "B’ student and a "C' student?

The presenter feels that testing online deserves to be studi as a discipline all its own. My goal in this short talk
is

(1) to argue that test preparation is a challenge that demand more study,
(2) to identify speci c obstructions and
(3) to suggest ways around those obstructions.

Title : ICLICK THE MATH

# 111.5:  Presenter : Dr. Chen-Han Sung Session Type : Faculty Time : 3:50 4:05
Institution : Texas A&M International University Rank : Faculty
Authors  : Dr. Chen-Han Sung

Abstract

How to engage students in learning and encourage their clagsom participation without embarrassment concerns?
What kind of instantaneous feedback can an instructor receie from and provide to students in class during
discussions or after quizzes in mathematics? Those and moneill be addressed. Experiences with emerging
technologies will be shared.

Title : Demonstrating Concepts in Statistics Using R

# 111.6:  Presenter : Mark W. Riggs Session Type : Faculty Time : 4:10 4:25
Institution . Abilene Christian University Rank : Faculty
Authors  : Mark W. Riggs

Abstract

R is a free software environment for statistical computing and graphics. It is available for a wide variety of comput-
ing platforms, including UNIX, Windows and MacOS. This presentation will show how to use R to demonstrate
concepts such as the central limit theorem, con dence intevals, and normal quantile plots.

Title : Disk versus Frustum

# 111.7:  Presenter : Cong X. Kang Session Type : Faculty Time : 4:30 4:45
Institution : Texas A&M University at Galveston Rank : Faculty
Authors  : Cong X. Kang, Eunjeong Yi

Abstract

This talk deals with the question: Why, in dealing with a solid of revolution, do we use disks for volume, but
frusta for surface area? We provide a rationale and some edigit examples.
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Title : Knowin' Yer Limit

#1V.1: Presenter : Dr. Franklin Kemp Session Type : Faculty Time : 2:30 2:45
Institution : Collin County Community College Rank : Faculty
Authors  : Franklin Kemp
Abstract
What is «

H X

)!l!mo - ?

After a bit of algebra, you express the limit as
Iimo(x +1)
x!

and calculate it by plugging in x =0 in x + 1. Why is this wrong? What do you really do to calculate the limit?

Title : Correctin' De Vision

#1V.2: Presenter : Dr. Franklin Kemp Session Type : Faculty Time : 2:50 3:05
Institution : Collin County Community College Rank : Faculty
Authors  : Franklin Kemp

Abstract

What do you see and what do you get lookin' at
3 6 3o0r6 3 3?
How did you get it? Usin' my marvelous spectacle lets you seelearly what 6 3 is and why you calculate 6 above,

Title : Taylor's theorem with remainder: the elusive c is not so elusive

#IV.3: Presenter : Rick Kreminski Session Type : Faculty Time : 3:10 3:25
Institution : Texas A&M University - Commerce Rank : Faculty
Authors  : Rick Kreminski

Abstract

Statements of Rolle's theorem, the Mean Value Theorem, andmore generally, Taylor's theorem with remainder
make a statement about a function, f, subject to certain di erentiability conditions on an inte rval such as[a; b
or [a;x]. Each also makes use of a domain value, often denoted, that is located somewhere in the interval.
The purpose of this short article is to help dispel the myth - widely held, at least among an unscienti c poll of
colleagues - that the only thing we know about ¢ is that it is in the interval. In fact, the location of ¢ is very
well structured. This talk will show you where c¢ is.

Title : Torricelli's Law for a Calculus Class

#IV.4: Presenter : John Quintanilla Session Type : Faculty Time : 3:30 3:45
Institution . University of North Texas Rank : Faculty
Authors  : John Quintanilla

Abstract

Torricelli's Law describes how quickly a uid empties from a canister with a leaky bottom. In this talk, we present
Torricelli's Law for cylindrical and non-cylindrical cont ainers in a context appropriate for calculus students. We
also discuss the inverse problem of predicting the shape of @ontainer based on how quickly the uid level drops.
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Title : Some Calculus Calculations Simpli ed

#IV.5: Presenter : Dr. Fred Halpern Session Type : Faculty Time : 3:50 4:05
Institution : Molina High School Rank : Faculty
Authors  : Dr. Fred Halpern

Abstract

Guessing at an inde nite integral and then adjusting often yields a simpler calculation than algebraic substitution
and integration by parts.

Also gpresented are easy gealculations of derivatives of expssions with many occurrences ofx (€*,

u=x v=y VSin(u) dudv, and ,_ xsin(t) dt).

The method is based on an interpretation of the multivariate chain rule stating that derivatives are obtained
by di erentiating with respect to each occurrence separatdy (see Using the multivariable chain rule , American
Mathematical Monthly, 92 (1985), No. 2, 144-145). A variant of the method provides simpli ed calculations of
the higher derivatives as well.

Title : Using Clay Modeling to Represent Some Important Chemical E guations

#IV.6: Presenter : Dr. Jerry D. Frazee Session Type : Faculty Time : 4:10 4:25
Institution . Retired Rank : Faculty
Authors  : Dr. Jerry D. Frazee

Abstract

James Clerk Maxwell was one of the rst mathematicians to rerder clarity to a chemical equation (i.e. the Gibbs
equation) of three dimensions by making a physical model. Mawell's famous model and models of two other
important equations are presented and it suggested that stdents can pro t by making other such models.

Title : How My Mother's Sewing Machine Provided a Lesson in Geometr y

#IV.7: Presenter : Dr. Jerry D. Frazee Session Type : Faculty Time : 4:30 4:45
Institution . Retired Rank : Faculty
Authors  : Dr. Jerry D. Frazee

Abstract

The task of winding the bobbin on a treadle Singer sewing madne (1928 model) involves a cam and follower de
vice. The cam is a centroid. Studying the turning motion of the centroid and follower inevitably provides insights

into one of our more interesting curves. This and similar physical operations can be used as teaching/learning
tools.
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Title : Using Technically Speaking Videos to Help Students Prep are Talks

#V.1: Presenter : M. Jean McKemie Session Type : Faculty Time : 2:30 2:45
Institution : St. Edward's University Rank : Faculty
Authors  : M. Jean McKemie

Abstract

All of our mathematics majors give talks during a four semesér sequence beginning with Research Methods and
culminating with Senior Seminar. Many give talks at meetings as well. In addition to our usual guides and
feedback to students on their talks, this year we used the Tehnically Speaking videos produced by Lew Ludwig
in both our Research Methods and Senior Seminar courses. The videos include demo talks with examples of the
good, the bad, and the ugly. We will show some of the videos andiscuss their use in our classes.

Title : LPS Theory: A Vehicle for Mathematical Metamorphosis

#V.2: Presenter : Charles Coppin Session Type : Faculty Time : 2:50 3:05
Institution : Lamar University Rank : Faculty
Authors  : Charles Coppin

Abstract

At most universities, a transition-to-proof course for mathematics majors is a survey of introductory concepts that
are prerequisites for upper level courses in modern algebrand advanced calculus. We discuss an alternative t(
the standard transition course that o ers total engagement of the students by way of inquiry based learning. The
course o ers coherence of subject matter, namely linear pot set theory, and the opportunity for students to grow
signi cantly in mathematical maturity some undergoing a veritable mathematical metamorphosis.

Title : A BEAUTIFUL MIND - An Interdisciplinary Course with a Writi ng Requirement
#V.3: Presenter : Dr. Ben T. Rhodes Session Type : Faculty Time : 3:10 3:25
Institution . The University of Texas at Austin Rank : Faculty
Authors  : Dr. Ben T. Rhodes

Abstract

In this presentation | will describe some things | have learrd during four o erings of this class as a First Year
Seminar at UT Austin. My hope was to have the students learn ma@e game theory than | have been able tg
achieve. The introduction will include a brief history of th e freshman seminars and UT's writing requirement for
freshmen students. Other components of this class includehe Academy Award winning movie, Sylvia Nasar's
award-winning biography of John Nash (our textbook) and Nad's paper on bargaining. A few examples of work
by students will be shown.
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Title : Using Interdisciplinary Research Projects to Enhance Und ergraduate Research for Math
Majors

#V.4: Presenter : Scott R. Franklin Session Type : Faculty Time : 3:30 3:45
Institution : Wayland Baptist University Rank : Faculty

Authors  : Scott R. Franklin

Abstract

Two recently developed research projects are presented wdti demonstrate the feasibility and importance of devel-
oping interdisciplinary collaborations in undergraduate research for math majors as part of the regular curriculum.
Through an ongoing partnership between undergraduate resach students in the Chemistry and Mathematics De-
partments at Wayland Baptist University, students in both  elds have developed models and practical application
for water puri cation with a limited research budget. In one project, students derived a model for light distribution
through titania coated acrylic tubes for use in a photocataltic reactor. In the other, students used rst order
linear di erential equations with experimentally determi ned reaction rates to model titania photocatalysis for the
removal of aqueous nitrogenous species (nitrate, nitriteand ammonia).

Uy

Title : Examination Color-Coding Versus Student Achievement in C ollege Mathematics Courses
#V.5. Presenter : Dr. Paul F. Messina Session Type : Faculty Time : 3:50 4:05
Institution . University of the Incarnate Word Rank : Faculty

Authors  : Dr. Paul F. Messina, Dr. Flor de Maria Garcia-Wukovits, Ms. Sue E. Stankus and Dr. James D.
Stamey

Abstract

The purpose of this study was to test the common myth of color lias in college level testing. In this study,
we examined student achievement in College Geometry, Preatculus, and Probability and Statistics based upon
the color-coding of the nal examination. Multiple class sections taught by the same teacher were utilized in
order keep the possible confounding variables to a minimumThis study supports as well as expands the results
of recently published articles concerning the phenomenonfocolor bias in testing in the collegiate environment.
It di ers signi cantly from previously published results a s we considered small enrollment classes versus large
enrollment classes, free response test items versus mulkpchoice test items, multiple subjects, and the inclusion
of a white examination sample to serve as a control group forhe study, thereby making a contribution to the

current body of knowledge. Using an ex-post facto design anthe Kruskal-Wallis Rank Sum Test, the study s hows
that, based upon the examination color, there is no signi cant statistical relationship between the means of the
examination scores(p  0:05). This conclusion directly refutes the common myth of color bas often encountered
in the classroom.
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Title : A Tiered Exam Structure Designed to Focus Content and Chall enge Students
#V.6: Presenter : Leanne D. Holder Session Type : Faculty Time : 4:10 4:25
Institution : St. Mary's University Rank : Faculty
Authors  : Leanne D. Holder

Abstract

Educational studies show that students retain only a small prtion of each course. In particular, mathematics
education is strife with the unpleasant reality that students commonly fall into two categories, those who understand
well enough to excel on exams and those whose limited undegstding prevents them from excelling. Students
commonly self segregate into a small group of achievers andlarger group of strugglers, and the instructor is faced
with the frustration of deciding on which group to focus. A common resolution is to aim the course somewhere in
the middle, but this is awed since it does not reach those whostruggle and doesn't challenge those who succeeg.
In this talk, we discuss an innovative testing scheme that denes the content to be retained, reaches those whg
struggle, and challenges those who thrive.

Title : E orts to Improve Student Performance in Business Calculu S

#V.7: Presenter : Kristi Rittby Session Type : Faculty Time : 4:30 4:45
Institution . Texas Christian University Rank : Faculty
Authors  : Kiristi Rittby

Abstract

Prior to Fall 2006, approximately 37% of students in our Business Calculus courses were either dropping o
failing. Attempts have been made to improve these statisti, including instituting an SAT Math score cuto and

creating a Business Precalculus course. Analysis of prighinary results will be presented as well as proposed
strategies to improve on these results.

=
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Title : Matrix Di erential Equations

# VI.1: Presenter : Dr. Laurene V. Fausett Session Type : Faculty Time : 2:30 2:45
Institution : TAMU-Commerce, Department of Mathematics Rank : Faculty
Authors  : Laurene V. Fausett

Abstract

Matrix di erential equations (in which the unknown is a matr ix function) are a logical extension of the scalar
and vector di erential equations which are studied in undergraduate mathematics courses. As for scalar an
vector ODE, the solution of a matrix ODE with constant coe ci ents may be expressed in terms of an exponentig
function. However, since matrix multiplication is not commutative, more variations of form are possible, even for
linear equations. The existence and uniqueness of solutisnof many forms of matrix ODE can be established in
terms of solutions of corresponding vector equations, butdr problems with time varying coe cients, these solutions

are not easy to compute. This paper will summarize some of théheoretical results that have been developed, ang
outline possible approaches to the numerical solution of maix ODE with time varying coe cients.

Title : Modeling the Height of Rain Drops

# VI.2: Presenter : Frank Mathis Session Type : Faculty Time : 2:50 3:05
Institution . Baylor University Rank : Faculty
Authors  : Frank Mathis

Abstract

A problem posed in a recent issue of The American MathematicaMonthly involves water droplets ying o of
a spinning umbrella. Instead of answering the question thatthe problem asks, we will consider several di erent
mathematical models of this phenomenon and compare the re#is predicted by each.

Title : A Look at Latent Semantic Analysis

# VI.3: Presenter : David A. Huckaby Session Type : Faculty Time : 3:10 3:25
Institution : Angelo State University Rank : Faculty
Authors  : David A. Huckaby

Abstract

Latent Semantic Analysis involves representing text in a hgh-dimensional space and then greatly reducing the

)|

|

dimension to eliminate noise and reveal meaningful structte. An overview of the method is presented.

Title : Eigenfunctions on a stadium associated with avoided cross ings of energy levels

# VI.4: Presenter : B. Neuberger Session Type : Faculty Time : 3:30 3:45
Institution . University of North Texas Rank : Faculty
Authors  : B. Neuberger

Abstract

The author examines graphical properties of eigenfunctios of the Laplacian on a region with stadium boundaries.
Of particular interest is the behavior of eigenfunctions asociated with avoided crossings of energy levels.
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Title : Global Existence to a Semilinear Heat Equation in R3

# VI.5: Presenter : Dr. Guy Bernard Session Type : Faculty Time : 3:50 4:05
Institution : Midwestern State University Rank : Faculty

Authors  : Dr. Guy Bernard

Abstract

The existence of global solutions in time to a semilinear HelaEquation lling out of all of three dimensional space

is demonstrated with only regularity conditions on the init ial value. No smallness condition on the initial condition
are required. Classical solutions are established diregtlin Holder continuous spaces without the intermediate step
of weak solutions. The proposed technique exploits a symmet transformation of the Heat Equation and the

Maximum Principle through the choice of an appropriate upper-solution (or barrier) to the semilinear equation.

This is a step method (with a uniform time step) where the symnetry transformation is used repeatedly to establish
the global existence in time.

Title : Extending the Fejer-Riesz Theorem

# VI.6: Presenter : Dr. Andrew J. Siefker Session Type : Faculty Time : 4:10 4:25
Institution : Angelo State University Rank : Faculty
Authors  : Dr. Andrew J. Siefker

Abstract

The Fejer-Riesz theorem shows that every nonnegative, trignometric polynomial can be expressed as the squale
of the modulus of another trigonometric polynomial. A similar, constructive result is presented for nonnegative,
nonharmonic, trigonometric polynomials. A di erence occurs, however, in that the function comprising the square
root is shown to be entire but not necessarily a nonnegativenonharmonic, trigopnometric polynomial.

Title : The Rate of Convergence of Monotonic Sequences

# VI.7: Presenter : George Tintera Session Type : Faculty Time : 4:30 4:45
Institution . Texas A&M University-Corpus Christi Rank : Faculty
Authors  : George Tintera

Abstract

The main theorem about monotonic sequences of real numberswgs a condition for the existence of limits. Numer-
ical exploration of limits of sequences when we have technagy for calculating values of terms. In this preliminary
report, we explore a condition for increasing the rate of comergence of monotonic sequences of real numbers.
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Title : The 1089 puzzle in base ten generalized for base b

# VIL.1:  Presenter : Dr. John F. Lamb, Jr. Session Type : Faculty Time : 2:30 2:45
Institution : TAMU at Commerce Rank : Professor Emeritus
Authors  : John F. Lamb, Jr.

Abstract

Last year | presented a talk on the 1089 puzzle for base ten. I& subtraction and addition process is done tg
the digits of a 3-digit number, an interesting result is always obtained. This year | have generalized the puzzle
for any baseb which revealed some interesting patterns for other bases. Ae talk uses place value properties and
converting to other bases. This will probably be my last talk to the Texas Section. | am retiring after this meeting
which is my 40" consecutive meeting to attend from 1969 to 2008.

Title : From Observations to Questions in Introductory Topology t 0 Answers

# VI.2:  Presenter : Dr. Charles Dorsett Session Type : Faculty Time : 2:50 3:05
Institution : Texas A&M University-Commerce Rank : Faculty
Authors  : Dr. Charles Dorsett

Abstract

Within a recent introductory topology class, the students observed that for some topological spaces, the family of
closed sets form a topology and for some of those, the topolggnd the family of closed sets are equal, raising the
guestions of when would the family of closed sets form a topoby and, for those, when would the family of closed
sets equal the topology. When asked to prove or disprove thepen image of a Kolmogoro space is Kolmogoro,
the students repeatedly, without success, used topologitapaces with nite base sets in their attempts to show
the open image of a Kolmogoro space need not be Kolmogoro, aising additional questions. In this talk some
answers are given to those questions.

Title : Combining Public and Private Key Cryptography

# VIL.3:  Presenter : Dr. Richard Winton Session Type : Faculty Time : 3:10 3:25
Institution . Tarleton State University Rank : Faculty
Authors  : Richard Alan Winton

Abstract

The Massey-Omura Cryptosystem is a well known private key sgtem. Although it is well designed and educational
to study, the system has characteristics which make it vulneable to cryptanalysis. In particular, the traditional
Massey-Omura system is an exponential system which uses aipre modulus. Thus a cryptanalyst who is able
to acquire the encryption key and modulus can easily calculege the corresponding decryption key and decipher
intercepted messages.

The Winton2 Cryptosystem developed in this paper follows the traditional Massey-Omura protocol, with two
enhancements provided to improve security. The prime moduls is replaced with a composite which is the product
of two distinct (large) primes. In this manner the system is provided with a level of security similar to that of
an RSA public key system. The system also provides a digitalignature which allows the recipient of a message
encrypted with Winton2 protocol to authenticate the identi ty of the sender, providing an additional aspect of
security.
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Title : A generalization of xed-point-free automorphisms of Gro ups

# VIl.4:  Presenter : Gary L. Walls Session Type : Faculty Time : 3:30 3:45
Institution : West Texas A&M University Rank : Faculty
Authors : Gary L. Walls and Marian Deaconescu

Abstract

Several authors have sought to generalize the notion of a xé-point-free automorphism for nite groups. For a
group G this paper considers automorphisms 2 Aut (G) so that for all x 2 G we havex<> \ x© = fxg and ones
for which x \ x® f xg.

We discuss how these concepts generalize the notion of xepleint-free automorphisms and give examples.

Title : Codig Sequences and Euler's Formula for Graphs on Surfaces

# VIL.5:  Presenter : Dr. Eunjeong Yi Session Type : Faculty Time : 3:50 4:05
Institution : Texas A&M University at Galveston Rank : Faculty
Authors  : Siemion Fajtlowicz and Eunjeong Yi

Abstract

A connected graphG has an Eulerian trail if it has at most two vertices of odd degree, where the degree of i
vertex is the number of edges radiating out of the vertex. Cothg sequences are a generalization of Eulerian tour
of graphs. For Eulerian graphs, coding sequences are simpequences of vertices in the order in which they arg
traversed in the Eulerian tours of edges of these graphs. Onef the rst applications of coding sequences is g
formula suggesting a new, yet simple and intuitive proof of Riler characteristic formula for planar Eulerian graphs.
We also discuss here an extension of this idea to arbitrary pinar graphs and to 2-cell embeddings of graphs intq
compact surfaces without boundaries.

D D

Title : Separably Connected Spaces

# VI.6:  Presenter : Dale Daniel Session Type : Faculty Time : 4:10 4:25
Institution : Lamar University Rank : Faculty
Authors  : Dale Daniel

Abstract

We study those topological spaces that have the property thaeach pair of points of the space is contained in some
connected separable (metrizable) subspace.

We also study a related equivalence relation and associatedecomposition.

We also note how this construction lends itself to related castructions in a wide variety of mathematical ar-
eas. As such, it provides a framework for posing interestingjuestions and generating undergraduate and graduf
ate/professional research projects.

Title : A Bounded Universe: the 3-Sphere

# VIL7:  Presenter : Dr. Clint Richardson Session Type : Faculty Time : 4:30 4:45
Institution . Stephen F. Austin State University Rank : Faculty
Authors  : Dr. Clint Richardson

Abstract

Have you ever wondered about the shape of the universe? Doeskieep going in all directions, or if you travel far
enough, will you come back to the same spot? This talk will stat with a one-dimensional universe and build to a
discussion of a geometric/topological object known as a 3ghere.
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Title : Euler's Solutions to the Basel Problem

# VIILL1:  Presenter : Andrew Potter Session Type : Faculty Time : 2:30 2:45
Institution : Hardin-Simmons University Rank : Faculty
Authors  : Andrew Potter

Abstract

Last year, the MAA sponsored several events in honor of the300" anniversary of Leonhard Euler's birth. |
was able to attend two of these events last summer: a workshopn The Genius of Euler presented by William
Dunham and the Euler study tour oganized by Victor Katz. At th e workshop, we considered three of Euler'
solutions to the so-called Basel problem (to sum up the recipcals of squares). | will present these solutions, som
brief remarks on Euler's life, give reasons why we should stly his works, and present some poems that | wrote in
honor of Euler and others.

D

[¢)

Title : Mean Stu
#VIIL.2:  Presenter : Elsie M. Campbell, Dionne Session Type : Faculty Time : 2:50 3:05
T. Bailey

Institution : Angelo State University Rank : Faculty
Authors  : Elsie M. Campbell and Dionne T. Bailey
Abstract

The arithmetic mean, geometric mean, and harmonic mean areammon mathematical concepts which have been

known for centuries. The relationship between the three wil be explored analytically, geometrically, and histori-
cally.

Title : THE MATH BEHIND A ROLL-CALL VOTE

# VIIL.3:  Presenter : Dr. Chen-Han Sung Session Type : Faculty Time : 3:10 3:25
Institution . Texas A&M International University Rank : Faculty
Authors  : Dr. Chen-Han Sung

Abstract

What in uential power a voter would gain or lose in a roll-cal | vote? Who is the most powerful voter in a roll-call

vote? Which voter will determine the outcome in a close vote da roll-call vote? Those and more will be addressed,.

Experiences with some past important voting records will beshared.

Title : Kant and Mathematics: Is there more to say to our students th an Kant was a Boeotian?
# VIILL4:  Presenter : Stephen H. Fast Session Type : Faculty Time : 3:30 3:45
Institution : LeTourneau University Rank : Faculty
Authors  : Stephen H. Fast

Abstract

Were Kant's comments on mathematics in his Critique of Pure Reason simply an obstacle to the development o
mathematics? Or did those comments actually make a step towal the development of mathematics? This paper
considers that question from the perspective of a mathematis professor who wants to help his students gain a
historical perspective of mathematics.
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Title : Enumerating Quota Apportionments of the United States Hou se of Representatives

# VIIL5:  Presenter : Ed Oxford Session Type : Faculty Time : 3:50 4:05
Institution : Baylor University Rank : Faculty

Authors  : Ed Oxford

Abstract

The United States Constitution stipulates that every ten years representatives of the House of Representative
should be apportioned among the states based on the decenhieensus. The standard quota of a state is the
proportion of representatives that state should receive baed on its proportion of the population of the United
States. These proportions are rational numbers. When therare fty states, an apportionment is a vector of fty

positive integers where the coordinates relate subject toggecial conditions. If the states are listed in a prescribed
order, the i-th entry of the apportionment vector is the number of representatives apportioned to statei. An
apportionment is a quota apportionment if the number of representatives apportioned to each state is within one
of its standard quota.

n

The feasibility of comparing all possible quota apportionnents associated with a particular census leads to enu
merating them. A solution of this counting problem is preseried. The method is illustrated by a special case]
enumerating all quota apportionments of 435 representaties to the fty states based on the 2000 Census.

Title : On the Consistency of Certain Deductive Systems

# VIILL6:  Presenter : Jason Holland Session Type : Faculty Time : 4:10 4:25
Institution . Abilene Christian University Rank : Faculty
Authors  : Jason Holland and Austin Faulkner

Abstract

In this talk, we characterize certain deductive systems siniar to the logic proposed in Principia Mathematica. We
prove the consistency of our particular systems and give a fe applications.
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