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Hortensia Soto-Johnson  (Hortensia.Soto@unco.edu) University of Northern Colorado

What’s on Your Card? Information Students Perceive Will Help Them on a Calculus Exam.

Sometimes as educators we allow students to use a note-card on mathematics exams in order to alleviate memorization and stress.
But, what do students record on note-cards and is the information beneficial for the exam? In this mixed-methods exploratory
study, we investigate various concepts that students document on a note-card for a calculus final. We provide some results regarding
themes that appear on the students’ note-cards and the relationship between the themes, the students’ grade prior to the final, and
the students’ course grade. We also explore possible distinctions between advanced placed students and those students following
the general track.

Session 2: Thursday, August 6, 8:30-10:30 am

Leslie Horton  (Ihorton @deltastate.edu) Delta State University

Cotton Bolls and Boll Weevils—A Summer Mathematics Institute in the Mississippi Delta

High schools in the Mississippi Delta area have the highest drop out rates in the state of Mississippi. Mississippi has one of the
highest drop out rates in the country. Ten school districts in the Mississippi Delta are among the 20 lowest scoring districts on
the state wide tests. Scores of proficient on these state wide tests would rate at most a basic classification on the NAEP. More
statistics could be cited, but the point is clear: students in this area are in desperate need of help. An NCLB-funded summer institute
in mathematics at Delta State University seeks to help mathematics teachers in grades 4-8 help their students. For twenty days,
teachers from area schools work to prepare themselves to be better teachers. The results have been good. Attitudes as well as
content knowledge have been positively impacted. My session would present activities (including use of technology) and results
from the institute

Amy Spears  (aspears@lindenwood.edu) Lindenwood University

Technology and the Classroom. Teachers Discover How to Enhance Learning With Strategies.

This presentation will be focusing in on strategies of implementing technology into the math lessons and classroom. A variety of
strategies will be presented for math topics especially at the elementary and middle school level. Technology plays a major role in
the lives of students today. The goal of educators needs to make sure that all students are able to learn at their maximum potential.
Students need multi-dimensional learning tools to help them gain complete understanding. Students often learn in multiple ways
simultaneously and thus require some if not all of the major learning styles (auditory, visual, kinesthetic) to be active to grasp a
concept. Technology is a means to addressing student needs by providing the multi-dimensional learning tools. Previous methods
of instruction do not engage current generations of students nor enable them to learn to the best of their abilities. Students would
have a higher appreciation for learning if the technology they use outside of school were implemented in the classroom. Therefore
teachers need training and instruction in the use of current and future technologies and how to implement them in the classroom
in order to better instruct students. By the time students in the 7th grade graduate from high school and college, there will be
jobs available that do not exist today. To best prepare them for the future we must plan ahead and incorporate current and future
technologies in the classroom enabling the development of critical thinking and problem solving skills.

Charlotte Ann Knotts-Zides  (knottszidesca@wofford.edu) Wofford College

Math, Murder, and Mystery: Mathematics and Detective Fiction

This spring, a colleague in the English department and I are teaching linked courses around the theme of mathematical logic and
detective fiction. Concepts common to both classes include thinking critically, analyzing arguments, and solving problems. Students
grapple with the idea of absolute certainity in mathematics and/or life as they read an engaging mathematical mystery novel. This
presentation will explain the logistics of the class, its common goals, and some of the surprises along the way!

Elana Epstein  (eepstein@sjcny.edu) St. Joseph’s College

Mathematics in Movies and Television Shows

It is becoming more and more common for different mathematical topics to get mentioned in television shows and movies. As a
math teacher, you can capitalize on this inclusion of math in the popular culture in order to make math engaging to your students.
This presentation will cover some ideas of ways to use the math seen in this media in your classroom.

Mary B. Walkins  (leolawalkins @yahoo.com) Lee University

A Perspective on the History of Mathematics
In this presentation, I seek to share my personal experience teaching the History of Mathematics course at Lee University, Cleveland,
TN. Thus far, I have taught this course twice (in fall 2005 and 2007), and I am scheduled to teach it again in the fall 2009. Primarily,
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I definitely focus on the “history side” of the mathematics, and students are encouraged to read the text to facilitate discussion in
class. Starting from the early number systems to the modern thoughts in mathematics, I encourage students to look at what has been
done in the past, by notable mathematicians, with the hope that it will inspire them to learn mathematics and to seek new ways of
solving problems. Since mathematics is still being created, students can be motivated to study the subject. Secondarily, I require
students to submit solutions to “actual problems” in mathematics. These exercises persuade students to critically think through the
problem solving, as they use old and new methods of thought.

Madeleine Jetter (mjetter@csusb.edu) California State University San Bernardino

Bounds on the Roots of the Steiner Polynomial

Every convex body in n-dimensional Euclidean space is associated to a polynomial of degree n , the Steiner Polynomial, whose
coefficients encode important geometric information about the body. For example, a convex region K with area A and perimeter L
has the Steiner Polynomial 4 + Lt + w2, Surprisingly, the roots of the Steiner Polynomial in two dimensions are geometrically
significant: the fact that the Steiner Polynomial in two dimensions has negative real roots is equivalent to the isoperimetric inequality,
which says that of all closed curves with a given length L, the circle encloses the largest possible area. In higher dimensions, the
roots of the Steiner Polynomial need not be real. Teissier posed the question of whether the real parts of the roots must be negative.
Let K be a CZ convex body such that its principal radii of curvature have a minimum value of pp;, and a maximum value of ppax.-
We can show that if the roots of the Steiner Polynomial of every convex body in R” lie in the left half-plane (this holds for n < 5),
then the real parts of the roots of the Steiner Polynomial for K are bounded above by —ppyin and below by —pmax. This is a partial
generalization of the situation in two dimensions.

Howard Penn (hlp@usna.edu) U.S. Naval Academy

Did Humidifying the Ball Cut Down on Home Runs at Coors Stadium?

Coors field in Denver Colorado has always been a ballpark where there have been a lot of home runs. This is despite the fact that
the distances to the fences are longer than most ballparks. The primary reason is the altitude. In fact, it is estimated that the ball
will travel 10% further in Denver than at sea level. In 2002, the Colorado Rockies began keeping the balls in a humidified room for
a month before using them in a game. In this paper, we will study whether or not this change made a significant difference in the
home runs hit there. We will also look at the opposite problem in Detroit, where one of the fences was moved in to make it easier
to hit home runs.

Thomas Schroeder (TLS7@buffalo.edu) Univ @ Buffalo - SUNY
What Mathematics Should Be Taught to Gifted Secondary School Students, and How?

The Gifted Math Program at the University at Buffalo has negotiated answers to these questions over the three decades it has been
in operation, and those answers continue to evolve. In this session we will share our experiences based on two guiding principles:
(1) for gifted students the typical school mathematics curriculum should be both accelerated and enriched, and (2) gifted students
should be expected to solve challenging non-routine problems and prove theorems in order appreciate the nature of mathematics
(as distinct from typical “school mathematics”). We hope to generate an exchange of ideas not only during the session but also
subsequent to it.

Session 3: Thursday, August 6, 1:00-6:30 Pm

Erin Skjelstad  (erin.skjelstad @ttu.edu) Texas Tech University
Jerry Dwyer  (jerry.dwyer@ttu.edu) Texas Tech University

Calculus Il Students’ Motivation and Instructors’ Teaching Styles

Calculus II students’ motivation and perceptions of their instructors’ teaching styles were investigated. Instructor nonverbal and
verbal immediacy behaviors as well as instructor positivity, and use of group work and application problems were studied. Stu-
dents in a large research university were surveyed at the start and end of a semester. A significant positive correlation was found
between student motivation and instructor behaviors and teaching styles. The strongest correlation was between student motiva-
tion and teacher affect. Verbal and nonverbal immediacy behaviors also correlated well with student motivation. The results have
implications for Calculus II instructors who may be advised to exhibit more positive immediacy behavior.

Martha Ellen Waggoner (murphy.waggoner@simpson.edu) Simpson College

Using Toilet Paper to Help Students Make Generalizations

When students are given a specific problem to solve, they do not naturally create a general solution method that could be applied in
other situations. In this presentation, I will discuss a project that I use to help students learn the value of generalization and give them
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an introduction to sensitivity testing. The project starts by having students find the number of sheets of paper on a specific sealed
roll of toilet paper, but they must take that method and produce a formula that could find the number of sheets of paper on a general
roll of perforated paper. They then test the various models created by the class for sensitivity to measurement error to find the “best”
method. I have used this assignment in an introductory modeling course with a calculus prerequisite, but the material could be
adapted for use in pre-calculus courses. Students find the assignment engaging and surprising. Some of the students struggle with
the process of creating a single, simple formula based on measurements. The students always want to know the “real answer” so
they can check their work, but instead of telling them the answer [ use this opportunity to introduce them to measurement error and
sensitivity testing. In this talk, I will give the details of the project, which includes in-class work, use of Excel and a final written
report. I will also discuss the pitfalls and surprises the students encounter. Finally, I will give a brief description of how I plan to
use the project in Quantitative Reasoning in the fall.

Salar Alsardary  (s.alsard @usp.edu) University of the Sciences in Philadelphia

Primary Trait Analysis to Assess a Learner-Centered, Upper-Level Mathematics Course

This study presents a primary trait analysis of a learner-centered, discrete mathematics course based on student-to-student instruc-
tion. The authors developed a five level scoring rubric for each of the primary traits: conceptual knowledge, procedural knowledge,
application of understanding, and mathematical communication skills. The instructor developed seventeen performance-based prob-
lems that do not have a single best answer. Eleven students took this exam as a pre-test and post-test to measure their gain in
knowledge and skills and every student showed improvement in the four traits. The Sign test showed significant (p-value ; .0001)
score improvement.

Thai-Duong Tran  (tdtran @htu.edu) Huston-Tillotson University

Numerical Calculations With Internet Explorer Scripts and Google Flot

Students learn the algorithms of numerical methods and do some “short” exercises with paper and pencils. The more “realistic”
problems are done with computers. It is important that the students can easily implement the formulas (that they use for paper-
and-pencil exercises) into programming scripts that “run” on (almost) any PCs. For the class, we do not need robust and elegant
programs. It is more important to have a “straght forward” transition from the formulas to the computer scripts that can work right
away (with minimum technical difficulties). These scripts are fast enough for class work, easy to modify and see input, output.
Google “flot” will give pretty graphs to show the results even when the results are calculated by paper and pencils This presentation
will try to show how to use these scripts and Google flot for numerical methods classes

Doreen De Leon (doreendl@csufresno.edu) California State University Fresno

An Euler-Cauchy Surprise
Since the nonhomogeneous second order Euler-Cauchy equation,

12y" +aty’ + bty = f(t).t #0,

is not a constant-coefficient equation, the method of undetermined coefficients should not be expected to correctly give a partic-
ular solution, regardless of the right-hand side function. Surprisingly, however, some students successfully applied the method of
undetermined coefficients to solve exam problems in which f(¢) was a monomial. The fact that direct application of the method
of undetermined coefficients works for such problems is perhaps not too surprising if we consider that the Euler-Cauchy equation
(assuming ¢ > 0) may be transformed through a change of variables into a constant-coefficient equation to which the method of
undetermined coefficients can be applied. Here, we investigate when we can we apply the method of undetermined coefficients
(after perhaps a bit of modification) directly without performing this transformation.

Nathan Carter (ncarter@bentley.edu) Bentley University
Visual Group Theory

Group theory, the study of symmetry, is usually reserved for upper-division undergraduate courses. The book Visual Group Theory,
published earlier this year by the MAA, introduces group theory from a thoroughly visual perspective, and is intended to bring
the subject within reach of recreational readers. This talk will tour that book’s visual approach to the subject, which uses Cayley
diagrams to display both the beauty and structure of groups. Someone with no math background beyond algebra can inspect Cayley
diagrams to learn about subgroups, homomorphisms, quotients, and even Sylow theory. And perhaps most importantly, visualization
puts the intricate and symmetrical beauty of the subject on center stage.

Jiyeon Suh  (suhj@gvsu.edu) Grand Valley State University
Estimating the Hidden Shape

Given a collection of concepts(shapes), it is known that as long as its VC dimension is finite, these concepts are learnable. In this
talk, we will understand what is VC dimension through the study of finding the VC dimension of the collection of rectangles,
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and also understand the meaning of “learnable”. All contents will be tried to be presented through simple visual explanations to
reach the general audience including undergraudate students. Knowledge about probability distribution and random number will be
helpful.

Min-Lin Lo (mlo@csusb.edu) California State University San Bernardino

Investigating the Parameters x (D) and k(D) of Distance Graph Coloring with Undergraduates

Let D be a set of positive integers. The distance graph generated by D , denoted by G(Z, D) , has the set Z of all integers as the
vertex set, and two vertices x and y are adjacent if |x — y| € D . The chromatic number, fractional chromatic number, and circular
chromatic number of distance graphs have been studied greatly over the past two decades. Closely related to these parameters is
the density of a distance set D , u(D) , and the parameter involved in the Lonely Runner Conjecture, k(D) . It is known that
(D) > k(D) for all distance sets D ; in addition, (D) = k(D) for all distance sets D where |D| <2 and gcd(D) = 1. So far,
all known examples for |D| = 3 conclude that (D) = k(D) . Whether this identity is true for all 3-element distance sets remains
an open problem. In summer 2008, I selected two undergraduate students to investigate this open problem with me. We proved that
(D) = k(D) for two more types of 3-element distance sets D in addition to the known types such as “punched sets” and “union
of two intervals”. In this talk, I will present the results we obtained and if time permits, I will relate my experience of working with
undergraduates on this research venture.

Sara Crawford  (Sara.Crawford @valpo.edu) Valparaiso University

Lessons Learned from Leading First Undergraduate Research Team in Applied Statistics

This past academic year, I led an undergraduate research team for the first time in applied statistics that explored a departmental data
set looking at the association between a change in teaching load and end of the semester teaching evaluation scores. The research
team consisted of three undergraduate students with varying statistical backgrounds, including one freshman, one sophomore, and
one junior. Throughout the year, the students conducted a complete analysis of the data set using previously learned statistical
methods that culminated in a poster presentation of the research as well as a final written report. They also explored some new
ways to approach the statistical analysis that were designed to accommodate data that violated certain assumptions. During the talk,
I will discuss some of the lessons learned from this experience, including time management, incorporating students with varying
backgrounds, and directing the independent study of advanced topics.

Alex Michael Turzillo (aturzillo@gmail.com) No Affiliation

Elementary Geometry in Parabolic Reflections

In this paper, we approximate the shapes, sizes and positions of optical focal volumes for collimated light shining into a parabolic
mirror by modeling how rays reflect and intersect within the plane of a parabola. When light rays shine into a parabolic mirror at
an angle normal to the directrix of the paraboloid, they intersect after reflection at a focal point. We demonstrate that parallel rays
of light shining into a parabolic mirror at angles not perpendicular to the directrix intersect each other in focal volumes rather than
at a point. By interpreting the scenario in terms of elementary geometry, we develop a measure of the minimum distance across the
focal volume in terms of light angle and curve parameters. We use a symbolic geometry system in our investigation.

Philip Todd (philt@saltire.com) Saltire Software

From Inductive Reasoning to Proof by Induction With Geometry Expressions

In this lesson, we investigate the radii of the circles in a Pappus Chain using the symbolic geometry software Geometry Expressions.
Class members self-select into “doers” and “thinkers”. Doers contribute the next radius value by constructing the geometry using
the software. Thinkers attempt to infer the pattern and work out the next value before the doers can measure it. The race is on.
How many measurements do we need to make before the thinkers overtake the doers? Having inferred a pattern, can we prove
it? Geometry Expressions differs from traditional dynamic geometry software by allowing the input, manipulation and output of
symbolic quantities. Hence an expression involving an indeterminate n can be entered for the radius of one circle, and an expression
for the next circle in the sequence output by the program. In this way the class will perform the steps of an inductive proof. The
lesson hopes to draw the important distinction between inductive reasoning (encouraged, facilitated, and arguably overused with
traditional dynamic geometry environments) and proof by induction, which the new capabilities of a symbolic geometry system
enable.

James Dale Harper (harperj@cwu.edu) Central Washington University

Ramanujan, Quadratic Forms and the Sum of Three Cubes

We all know 32 + 42 = 52, But did you know that 33 + 43 4+ 53 = 637 Isn’t that interesting! Euler had a non-homogeneous
parametric solution to the Diophantine equation A3+ B3+ C3 = D3. Ramanujan discovered a quadratic form representation
that satisfies this equation and proffered others to“find other quadratic expressions satisfying similar relations.” Using this cubic
identity as a seed I will show how to construct a quadratic form representation for our Diophantine equation. Different seeds
will generate different quadratic forms. Surprisingly, Fermat’s method of making a quadratic a square will play an important role.
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Unlike its Pythagorean cousin, it is not known whether there is an integer formula that will generate all integer solutions to the
aforementioned Diophantine equation. The prerequisites to understand this talk are minimal: All you need to bring is a strong set
of pre-calculus skills. Students are welcome.

Fangyun Yang (fangyun.yang@gmail.com) University of California Riverside

Index Theory and lts Applications

Given a linear partial differential system, usually it is very hard or impossible to find the solutions. The critical insight of Atiyah
and Singer is to ask a slightly different question: how many solutions are there? And The Atiyah Singer Index Theorem gives a nice
answer: the number of solutions depends on the shape (topology) of the region we are working on. In this talk, I will first explain
Atiyah Singer Index Theorem. Then I will talk about some of its generaliztions on manifolds with singularities.

Shishen Sam Xie (xies@uhd.edu) University of Houston-Downtown

A Numerical Algorithm for Solving Nonlinear Integral Equations

A numerical algorithm based on decomposition technique is presented for solving the nonlinear Volterra-Fredholm integral equa-
tions arising in the modeling of many applications. The algorithm is applied to several problems of integral equations and yields
fast converging series solutions. The approximate solutions are compared with exact solutions, and it is shown that only a few terms
are needed in the series to yield accurate and computable solutions with a fairly reasonable error.

Gianluca Caterina  (gcaterin@endicott.edu) Endicott College

A “No-Go” Theorem for the Existence of a Discrete Action Principle

In this paper, we study the problem of the existence of a least-action principle for invertible, second-order dynamical systems,
discrete in time and space. We show that, when the configuration space is finite and arbitrary state transitions are allowed, a least-
action principle does not exist for such systems. We dichotomize discrete dynamical systems with infinite configuration spaces into
those of finite type for which this theorem continues to hold, and those not of finite type for which it is possible to construct a
least-action principle. We also show how to recover an action, by restriction of the phase space of certain second-order discrete
dynamical systems. We provide numerous examples to illustrate each of these results.

Vladimir Riabov  (vriabov @rivier.edu) Rivier College

Non-Trivial Motivational Study Cases for the College Courses in Introductory Mathematics

Traditional textbooks written for Introductory Mathematics courses contain basic algebraic principles, simple algorithms, “drilling”
exercises, and trivial applications and examples that are mostly oriented on “average” students, giving no opportunities for advanced
students in exploring the beauty of abstract mathematical concepts and modern applications of these concepts in applied mathemat-
ics, computer science, networking technologies, biology, sociology, business, and other disciplines. A different approach has been
developed and introduced to the advanced students. We encourage students from local high schools, college freshmen, and juniors
in participating in Mathematical contests; in taking the specially-designed course, “Modern Applications of High-School Mathe-
matics” in the Rivier College Challenging Program; in participating in extracurricular activities, such as the Mathematical Seminar
and Students’ Mathematical Club; and in exploring the challenging study cases offered in traditional classes. In the present paper,
we introduce several non-trivial motivational study cases (with solutions), including “Restoring Digits in Arithmetic Calculations”,
“Evaluating Infinite Square-root Sequences”, “Factor Analysis of Large Numbers”, “Estimating the Last Digit of a Number in a
Large Power”, “Applying Simple Trigonometric Formulas in Evaluating Complex Expressions”, “Resolving Sophisticated Logical
Problems”, “Sports Combinatorics”, “Examining Coupling Positions for the Minute and Hour Clock-arrows”, “Recursion and Fi-
bonacci Numbers”, and “Digital Geometry & Computing in Structural Molecular Biology”. The problems have been offered for
students who are familiar with basic algebraic and geometrical concepts and are looking for modern applications of these con-
cepts in advanced areas of mathematics (e.g., Theories of Numbers, Logics, and Algorithms), biology, and computer science (e.g.,
Encryption Algorithms).

Keith James Coates  (kcoates @drury.edu) Drury University Department of Math and Comp. Sci.

An Intuitive Proof of the Singular Value Decomposition of a Matrix
We view the singular value decomposition of a matrix from a geometric viewpoint, leading to a proof that is easy to visualize. The

approach makes use of a simple mathematical limit: limg_, 1:1209‘ b —o.

Joe Latulippe (jjlatulippe @csupomona.edu) Cal Poly Pomona
Randy Sierra  (rasierra@csupomona.edu) Cal Poly Pomona

A Mathematical Model for the Healing Process of Wrist Injuries

Scapholunate ligament injuries often occur when the wrist is hyperextended, causing either a partial or complete tear of the ligament.
When a tear occurs, surgical repairs aim at reducing the width of the scapholunate gap. Over time the repaired ligament will weaken
causing the gap to widen. During this period the range of motion of the wrist will increase as the ligament stretches. As the amplitude
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of the range of motion increases the scapholunate gap will also increase. To better understand this, we present a mathematical model
that replicates the varying range of motion observed in the healing process. Due to the movements of the wrist, the motion is assumed
to be oscillatory. To better understand the general behavior of the model, we present the model as a system of non-linear ordinary
differential equations. Using our model we investigate the long-term effects on the ligament, angle of dissociation, and range of
motion. These investigations are presented as both analytical results and numerical simulations.

Anand Kumar (anandkumar@super30.org) Ramanujan School of Mathematics

Inequalities through Geometry

The main goal of all prestigious undergraduate level mathematics competitions around the world is to present a good mathematical
challenge to brilliant young minds. Problems based on concepts of inequalities are vital source of this challenge. From the beginning
of our school days, we are gradually trained to learn about basic concepts of inequalities. But it is often said, “A picture is worth
more than a thousand words”. Therefore, it will be better to understand, as well as explain, some of these inequalities with the aid
of drawing pictures. Several times, we can be able to easily solve the inequality problems via geometrical methods. In this talk I
would like to discuss some examples of this nature.

Mohan Tikoo  (mtikoo@semo.edu) Southeast Missouri State University
Separating H-sets With Open Sets

In this paper, we provide a systematic study of those spaces in which disjoint H-sets can be separated by disjoint open sets in a
topological space. This introduces four new separation axioms that lie strictly between T2 and T3 spaces. This is joint work with
Professor Jack Porter.

Md. Ziaul Haque (zhaque@fisk.edu) Fisk University

Error Estimators in Solving Systems of Second-Order Hyperbolic Partial Differential Equations by Finite Element Method of
Lumped Masses

To reduce the computational cost, explicit methods are generally preferred for hyperbolic problems. As a result the finite element
method of lumped masses instead of consistent masses has been implemented to discretize the wave equation. The diagonal mass
matrix resulting from lumping leads to a special system of second-order ordinary differential equations. Instead of transforming
this system to an equivalent first-order system as is typically done, I solve this directly by using explicit Runge-Kutta-Nystrom
method that offers improved efficiency and less memory. Explicit and implicit a posteriori error estimators developed for elliptic and
parabolic problems (for non-lumping case) have been extended to hyperbolic problems and used to estimate the spatial discretization
error of the wave equation. They are seen to be asymptotically exact for the method of lumped masses for second-order hyperbolic
problems. Computational results demonstrate the effectiveness of both estimators and make possible a comparison of them.

Session 4: Friday, August 7, 8:30 am—12:00 pm

Ronald F. Barnes (barnes@dt.uh.edu) Univ of Houston-Downtown
Linda Becerra (becerral@uhd.edu) University of Houston Downtown

Set Theory: Cantor’s Creation and Its Ramifications

Georg Cantor created set theory, which set in motion a re-evaluation of the foundations of mathematics. With Cantor, infinity—
the whole basis of analysis and irrational numbers - was finally put on a sound foundation. By 1900, the branch of mathematics
known as axiomatics was developing with the aim of making mathematics more rigorous. This branch prescribes the methods and
techniques of establishing consistent, complete systems each based on a set of independent and non-contradictory axioms. Even
the principles of logic had been extended to accommodate the types of reasoning that mathematicians had been using informally
and often implicitly. But as Frege put it, “Just as the building is completed, the foundation collapses.“ Set theory was instrumental
in this collapse. It gave rise to contradictions and opened men’s eyes to contradictions in older branches. Cantor’s theory of infinite
sets gave birth to many paradoxes and antinomies. There are those who say the paradoxes or antinomies arising from Cantor’s
theory of the infinite can be resolved and those who maintain that we must discard infinity and the infinite processes, for they lead
inevitably to paradoxes. Felix Hausdorff characterized set theory as “a field in which nothing is self evident, whose true statements
are paradoxical, and whose plausible ones are false.” This paper will consider some of the reasons for the controversy created by
set theory and describe what is at stake in the debate. The debate continues among the formalists and intuitionists.

Kyle Riley (kriley@taz.sdsmt.edu) South Dakota School of Mines & Technology
The Allure of Numerical Methods for PDEs

Almost any topic in a numerical methods course can be fun, but there is just something about Partial Differential Equations that
really stimulates student interest. It could be the wonderful applications, the ingenious approach of the techniques, the rich array of
applications, or maybe it is just the really cool pictures. However, the challenge of teaching, and learning, numerical methods for
PDEs is the inherit complexity of the topic. Students rarely have the experience of working with PDEs before a numerical methods
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course and the choice of solution technique is never trivial. This talk will present a few ideas and examples of what can be done
with this wondrous subject to make it accessible for a numerical methods class.

Thomas Koshy  (tkoshy@framingham.edu) Framingham State College

Lobb’s Generalization of Catalan’s Parenthesization Problem Revisited

In 1999, A. Lobb investigated the following generalization of the celebrated parenthesization problem, studied by E. C. Catalan
in 1838: Find the number L, ;, of arrangements of n 4 m positive ones and n — m negative ones, such that every partial sum
is nonnegative, where 0 < m < n. Clearly, L, o = Cp, the nth Catalan number. The Lobb numbers L,  can be obtained as
differences of adjacent binomial coefficients, to the left of or on the middle column, in even-numbered rows of Pascal’s triangle.
Consequently, every Catalan number C,, can be expressed as the sum of n + 1 squares. Interestingly, an investigation of the
differences of adjacent binomial coefficients to the left of the middle column in odd-numbered rows of Pascal’s triangle yields a
number of delightful results involving Catalan numbers. For example, every Catalan number C541 can be expressed as the sum
of n + 1 squares. Thus, every Catalan number C,, can be expressed as the sum of |n/2] + 1 squares.

Jay Lawrence Schiffman  (schiffman@rowan.edu) Rowan University

Divisibility And Periodicity Ideas In The Fibonacci And Lucas Sequences

The question of divisibility is essential in mathematics. With regards to the Fibonacci sequence, it is well known that every third
Fibonacci number is even and every fifth Fibonacci number is divisible by five. In contrast, some easily derived results may be
less well known including no odd Fibonacci number is divisible by certain primes including 17 and 61 and no Fibonacci number
is congruent to 4 or 6 modulo 8. With regards to the Lucas sequence, the facts that no Lucas number is divisible by five or any
power of two beyond the second are well known. We will prove that certain primes as well as composite numbers never enter
the Lucas sequence in contrast to the Fibonacci sequence. For example, it is assured that at some point among the initial one
hundred Fibonacci integers, the integer ten will appear as a factor. Mathematical Induction and technology will be employed to help
participants discover signs of divisibility and periodicity ideas pertaining to these two fascinating recursive sequences.

Gowribalan Vamadeva (gowribalan.vamadeva@uc.edu) University of Cincinnati

Incorporating a Functions Approach in a Traditional Freshman Algebra class

Are you afraid of being the lone passenger on the reform train? This session introduces effective methods used to supplement a
traditional curriculum with conceptual ideas. Faculty will be given strategies to have an enlightening classroom environment that
balances the needful skills with much needed theory. Many departments across the country are still using traditional textbooks and
curriculum in their algebra classrooms. Every day, Faculty find a hard time having their voices heard in a departmental setting to
instill curriculum that promotes comprehending concepts in their courses. Attending this session will enable interested and deprived
faculty create a learning environment that uses concepts as a central theme within the framework of a traditional curriculum. Faculty
will benefit from acquiring the balance between teaching essential skills using a variety of perspectives and communicating the
importance of the concepts that lie within.

Darcel Ford (dford64@comcast.net) Member

A Comparative Study of Learning College Algebra in Non-Traditional Higher Education Programs

This research seeks to compare distance and classroom learning of college algebra in terms of efficiency and effectiveness. The
study seeks to further understand the dichotomy (if any) between learning college algebra in the two learning modalities provided
to non-traditional students in non-traditional higher education programs. The study also seeks to discover evidence based methods to
maximize teaching and learning outcomes for all stakeholders. The current search results suggest a robust distance learning system
for college algebra is a suitable learning medium for students that have routine access to a computer with an internet connection;
possesses good basic study skills; are self disciplined; organized; motivated; and willing to adhere to policies on academic honesty.
The traditional classroom learning of mathematics does not seem to require similar attributes. Observations from both settings will
be presented along with literature that supports findings on the efficiency and effectiveness of learning under the conditions stated.

A. Dale Magoun (magoun@ulm.edu) University of Louisiana at Monroe
Charlotte Owens  (owens@ulm.edu) University of Louisiana at Monroe
Azime 8. Saydam  (saydam@ulm.edu) University of Louisiana at Monroe

A Two Year Case Study of NCAT’s Supplemental Model: Reversing the Pattern of Low Performance in College Algebra Using
Modularity and Technology

Integrating technology into the college-level classroom has recently received much attention from the National Center for Academic
Transformation (NCAT, 2009). Under their roadmap to redesign (R2R) criteria, mathematics classrooms at many universities have
incorporated new approaches to student learning (Agenda-The Redesign Alliance Second annual Conference, 2008). This paper dis-
cusses each of the major components of designing a new modular, technology-based curriculum, the development of a mathematics
resource center to support the curriculum, and the results of first two years of the implementation of R2R at our university
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A. Dale Magoun (magoun@ulm.edu) University of Louisiana at Monroe
Azime 8. Saydam  (saydam@ulm.edu) University of Louisiana at Monroe
Charlotte Owens (owens@ulm.edu) University of Louisiana at Monroe

Methodical Intricacies in Designing Online Courses from Developmental Mathematics to Elementary Statistics

This talk will focus on some pedagogical strategies and the concomitant difficulties of designing online courses of developmental
mathematics, college algebra, trigonometry, and elementary statistics. The presenters will discuss faculty training, student readiness,
student-faculty interaction, and elements of successful teaching utilizing Moodle and Hawkes Learning System.

Monika Vo  (monika.vo@saintleo.edu) Saint Leo University

How and Why a History of Mathematics Class Can Work Online

In this session we shall discuss how a traditional face to face History of Mathematics course was designed to be available online. At
Saint Leo University, the History of Mathematics class is an upper division elective that Mathematics majors can elect to take. In
addition, the course is also very popular among many of our pre-service teachers specializing in middle grades mathematics or high
school mathematics students. Due to the nature of the population, we have been approached by the Education department to offer
the course online as well as face to face. We shall discuss what changes were made to implement the course online, what benefits
were seen as a result and what improvements would help make it a more successful experience for students.

Michael D. Miner  (jcmhs77 @aol.com) American Public University System

Utilizing Web-based Statistical Resources in Teaching Nontraditional Undergraduate Students in Online Learning Environments
The challenges facing delivery of a statistics class to nontraditional undergraduate students in nontraditional higher education pro-
grams are especially pronounced when the method of classroom delivery is online. However, a plethora of web-based statistical tools
and concepts demonstrations are readily available to undergraduate students, additionally many of these statistical tools and demon-
strations are also rich and powerful in scope. Web-based statistical tools and demonstrations range from the extremely simplistic
(mundane) to the extremely complicated (theory driven using high level mathematics), however, the key for the instructor/facilitator
is to not only balance the appropriate number and complexity of resources but also to insure that students effectively use them for
understanding statistical concepts and methodologies. This research considers methods that online resources are introduced in the
online learning environment and how each of these methods serves as enablers to learning statistical concepts and methodologies.

Donna Flint  (donna.flint@sdstate.edu) South Dakota State University

Using Multimedia to Gauge Understanding in an On-Line Graduate Course

In a graduate mathematics course, students are required to read and understand the textbook. The traditional way of measuring a
student’s understanding of the material is through submitted homework and tests. In a face to face classroom, the professor also
can gauge understanding by questions asked by students, class discussion, non-verbal feedback, and student board work. We will
discuss how this is emulated for on-line students using multi-media student presentations. This presentation will include examples
of student presentations and information about how to implement this activity into any on-line course.

Michael Johnson  (johnsomi@meredith.edu) Meredith College
Why We Should Not Be Teaching One-Sided Hypothesis Tests in a First Statistics Course

One-sided or “one-tailed” statistical testing is often misapplied and a source of confusion to beginning students. I will briefly review
conditions for validity that are often ignored, show examples of misapplication, and point out subtle detrimental consequences for
students whose only statistics course emphasizes one-sided tests. I will then advocate for removing the topic completely from
introductory statistics courses.

Marva Lucas  (mlucas @mtsu.edu) Middle Tennessee State University
Nancy J. McCormick  (nmccormi@mtsu.edu) Middle Tennessee State University

Research Results for Underprepared Students in a Redesigned College Algebra Course

While developing strategies to meet the needs of underprepared students, public colleges and universities across the nation are being
faced with directives, often stemming from public viewpoint, state legislatures, and/or state governing bodies of higher education
systems, to modify existing university programs. Efforts are being made to decrease the cost of serving incoming or first-year stu-
dents, particularly those programs addressing developmental education. A comprehensive, coeducational, tax-supported university
began a redesign of its developmental mathematics courses to satisfy strategic planning objectives of its state governing board.
This session provides the results of implementing the redesign initiative that included transforming a former developmental math-
ematics course into “prescribed” sections of a general education mathematics course, College Algebra. Students enrolled in the
prescribed sections of College Algebra were compared to students enrolled in the regular sections of the course. Comparisons were
tested using a 2-proportion z test. The newly developed plan provides a more comprehensive approach that resulted in enhanced
academic quality, flexible delivery options, greater uses of technology, and a reduction in the number of required courses. These
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results have strong implications for higher education institutions across the nation that are faced with meeting the needs of under-
prepared students in the area of mathematics. In addition to sharing the research results, the presenters in this session will provide
the participants with the rationale for the redesign initiative, the structure of the former design, and the structure of the prescribed
course and its features designed to enhance student success.

Robert F Fliess  (fliessrf@westliberty.edu) West Liberty University

Making Connections Within Mathematics in Finite or Liberal Arts Mathematics Course

Many students feel that Mathematics is divided into separate subjects; i.e. Algebra, Discrete Mathematics. In an effort to dispel
this notion, teachers should show different ways of arriving at the same conclusion. Two examples of making connections within
Mathematics will be discussed. First, proving that the (positive) Rational Numbers are countably infinite using change of base,
between base 10 and base 11. Second, doing Venn Diagrams by way of truth-tables.

Session 5: Friday, August 7, 1:00-6:30 pm

Timothy M Bergquist  (tbergquist@northwestchristian.edu) Northwest Christian University

Using M&Ms and Excel to Have Fun with Statistics

Hands-on exercises are essential for students to understand statistics. Making them fun can be a big challenge for teachers. Of
course, the more fun the exercises are, the more the material is retained and the less fear students have of statistics. Presented here
is an exercise that teaches descriptive statistics, both graphical and numerical, in a basic college-level statistics class using plain
M&M’s in the fun size packs. Students count their candy (one pack per student) and report the results by color (blue, brown, green,
orange, red, and yellow). The data is then entered into Microsoft Excel to demonstrate how this data can be analyzed using this
widely available spreadsheet package. Pie charts along with bar charts are developed to display the data graphically. Averages and
standard deviations are calculated to show central values and variation. Later in the course the same data is again used for chi-square
goodness-of-fit tests, by comparing classroom results with the expected proportion from the manufacturer. That proportion for the
milk chocolate candies used to be blue 10%, brown 30%, green 10%, orange 10%, red 20%, yellow 20%; it is now blue 24%, brown
13%, green 16%, orange 20%, red 13%, and yellow 14%. The color blends are selected by conducting consumer preference tests.
Students thoroughly enjoy this exercise and literally “eat it up” when done.

Borbala (Bori) Mazzag  (borim@humboldt.edu) Humboldt State University

Interdisciplinary Research With Undergraduates

During the summer of 2008, I participated in a research project funded by a Howard Hughes Medical Institute. There were approxi-
mately 15 undergraduate students participating in the project, the majority of whom were biology majors with minimal backgrounds
in mathematics. My role in the project was to supervise the research of a mathematics student participant. In this talk, I will describe
the format of the overall research program, the problem we worked on and, time permitting, give a summary of our results. My talk
will highlight the advantages of such interdisciplinary work with undergraduate students as well as touch on some of the difficulties
we encountered.

Magdalena Luca  (magdalena.luca@mcphs.edu) Massachusetts College of Pharmacy and Health Sciences

Finances 101: Teaching Finances in Mathematics Courses

My presentation will discuss results from a research project [ have developed with the intent to introduce an innovative practical
issue in all my mathematics courses: teaching finances to undergraduate students enrolled in pharmacy and health care programs.
The research project has two goals: first, to teach students basic financial concepts because, as college graduates, they should be
able to understand, analyze and apply their knowledge to the many financial problems that arise in life, especially in the light of
the present world financial crisis. Second, the project investigates assessment of student learning when civic issues are integrated
in mathematics courses. To this end, incorporating financial literacy concepts into Calculus I and Calculus II courses proves to be
very easy and valuable. All students immensely benefit from reading and learning about everyday financial issues.

Gayle M. Millsaps  (millsaps @calumet.purdue.edu) Purdue University Calumet

Introducing Preservice Elementary Teachers to the Angles of Parallel Lines using Sketchpad

In this interactive lesson, the nomenclature for types of angles formed by intersecting and parallel lines is introduced using observed
relationships. The students in a geometry course for preservice elementary teachers construct intersecting and parallel lines using
Sketchpad. The students measure the resulting angles and observe the angle relationships that do not change when the relative
positions of the constructed lines are changed. The class makes conjectures and explores the reasons for the observed relationships.
In a follow-up lesson, students decide whether the measures of angles formed by the sides of a parallelogram and its diagonals can
be predicted given the measure of two of the angles.
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Michael Diehl  (mdiehl@endicott.edu) Endicott College

Sexy Logic: Running a Math Learning Community

Learning communities focus on the tying together of interdisciplinary topics by enabling students to study it from different perspec-
tives, and then bring them together in an integrated, team-taught seminar. This structure provides a unique opportunity for students
to learn and faculty to teach in a very non-traditional environment. Last semester, I co-created a learning community entitled “Sexy
Logic”, where I taught a course in mathematical logic and a philosophy colleague taught a course in the philosophy of knowledge,
then together we team-taught a seminar focusing on communicating information through effective visuals. Students who signed
up for the learning community enrolled in all three courses, concurrently. While the individual courses were fairly traditional, the
integrated seminar allowed students to explore how philosophy and science come together, and the important role that logic and
data play in their everyday lives. The non-traditional atmosphere allowed us to examine the topic by viewing films, visiting a mu-
seum, watching a play, and diagramming puzzles. The seminar culminated in group poster sessions and research papers which gave
students the chance to apply what they learned to a topic of their choice. The response from the twelve students who enrolled in our
community has been tremendous and I will share the details about the design/structure of these courses, the format of the community
and team-teaching, how it fits into a college’s curriculum and the learning/social outcomes that our students have relayed to us.

Kazuko Ito West  (westc-k@post.harvard.edu) Keio Academy of New York

Japan’s Ten Year Experiment: What Can We Learn from It?

Japan implements a national curriculum for K—12 education. Since the Meiji Restoration in 1868 until its economic success by
1985, a major goal as a nation had been catching up to the West, and the national curriculum was to serve this purpose by educating
the whole Japanese population. Around 1990, when Japan not only caught up to the West but also made its economy ranked
first among major industrial nations in 1990 in per capita GNP, Japanese came to believe that “the East Asian cultural stress on the
collectivity rather than the individual” (Huntington, 1996) must be a contributor to its success. After the period of euphoria, however,
the Japanese have gotten increasingly concerned about relatively small numbers of internationally recognizable achievements by
Japanese at an individual level, such as the number of Nobel Prize recipients compared to those of Western countries. This brought
the issue of creativity to a center of the educational debate. In 1998, Japan revised its national curriculum and reduced the amount
of materials that were to be taught assuming that creativity would somehow spontaneously occur in students who had more free
time presumably to explore the world on their own. If Japanese think that more work should be done at school to foster students’
creativity, a reform plan should not have been made based on a naive assumption such as this but should have been made based on
a careful analysis to find out what was missing in students educated in Japanese schools.

Carol Vobach  (vobachc@uhd.edu) University of Houston - Downtown
Linda Becerra (becerral@uhd.edu) University of Houston Downtown

Program Assessment in Mathematics and Statistics—Will My Institution Pass an Accreditation Review?

All accredited universities are reviewed for “institutional effectiveness” on a regular basis. The process determines whether or not
they are performing as promised, based on elaborate plans submitted to national or regional accrediting boards every ten years.
Until recently, many institutions submitted non-specific plans for compliance until a warning or unfavorable review occurs, with its
projected threat of losing accreditation, students, government money, etc. Recent emphasis on a culture of evidence has mandated
examination of all areas of university life, with carefully-defined assessment plans and resulting changes as a key factor. In 2007, our
university administrators began to notify academic departments that assessment reports would be needed; and, in early 2008, deans
notified faculty that each degree-granting program would have to submit annual reports to follow an unfamiliar outline containing
perplexing information. There was no apparent model to follow; yet every submission was flawed in some unknown way. After
many trials, e-mails and meetings over a period of 6 months, our mathematics and statistics faculty were finally able to generate
acceptable assessment plans for review of our degrees and begin writing appropriate annual reports. This presentation will deal with
our hectic history, eventual success in SACS (Southern Association of Colleges in the South) accreditation and plans for a placid
future.

Ashley Marie Lorenz  (alorenz1 @kent.edu) Kent State University
Aloysius Bathi Kasturiarachi  (akasturi@kent.edu) Kent State University

The Theory and Application of Fractional Derivatives

This paper studies the development of fractional derivatives from its origin to the present-day definition. This study includes an
analysis of the theory of fractional calculus by examining the fractional integral and fractional derivative definitions. Historical
notes are made as the theory is developed through time. Most noteworthy are new results with known functions using the fractional
derivative definition. An application problem is also examined.

Roland Shen (rolandshen@yahoo.com) Olympia Institute and Gunn High School

Beyond Classic: Unified Law of Conservation of Kinetic Energy and Linear Momentum
We revisit the laws of conservation regarding the kinetic energy and linear momentum of elastic objects in a closed system, which
are classic and fundamental in physics. Based on a novel complex quadratic function and its solutions for complex variable and
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velocity, we obtain a new law of conservation that unifies the two existing laws of conservation of kinetic energy and momentum
for such systems. Under this new law of conservation, we discover a special constant that associates with the closed system and
we describe its unique properties in both mathematics and physics. In this talk, we present the mathematical solutions along with
explanation of their physical meanings, and we confirm our theoretical findings by visualizing the analytic results in computer
simulation.

John L Simons  (j.1.simons @rug.nl) University of Groningen

Cycles of the Generalized Collatz Problem

The generalized Collatz problem (also called the px + g problem with p and g an odd prime) is defined by a sequence of natural
numbers, generated conditionally by x — x/2 if x is even and by x — (px + ¢)/2 if x is odd. Empirically px + ¢ problems
show for p > 5 mostly divergent trajectories and exceptionally cyclic behavior. An m-cycle of the px + ¢ problem has m local
minima x; and if (x;,g) = 1 we call such a cycle primitive. Let C(m, p, ¢) be the number of primitive m-cycles and let C(p, q) =
> m C(m, p., q) be the total number of primitive cycles. We prove for each m, p, ¢ that C(m, p,q) < oo and for each p : (i) there
exist infinitely many px + ¢ problems with C(1, p,q) > 1, (ii) there exist for every k > 0 infinitely many px + g problems with

C(p.q) = k.

Micol Hammack (mhammack@vcu.edu) Virginia Commonwealth University

Using Mathematics to Teach the Art of Argument and Rhetoric

In a freshman humanities seminar, I use a “proof” that 1 = 2 in order to introduce concepts in argument and rhetoric. The primary
lesson illustrated by this faulty proof is the idea that disagreeing with a conclusion, or pointing out its implausibility, does not
disprove that conclusion. Instead, we have to look at the steps taken in the proof and question their validity and relevance. When
we find the invalid step in our proof, we can then argue that the conclusion is invalid. Likewise, when we are trying to disprove
a verbal argument, we have to look for invalid, irrelevant or weakly supported steps taken by the speaker or writer that lead to
his/her conclusion. Only in this way can we successfully refute the conclusion. Use of this faulty mathematical proof further allows
us to look at how an audience is swayed, and how we can enter into productive, intelligent discourse in response to a variety of
arguments, either academic or informal. (Note: The course that I use this lesson in is a year-long critical thinking, writing-intensive
seminar taken by all Virginia Commonwealth University freshmen. The lesson could easily be adapted to other courses, as well.)

Bryan Nankervis  (bn10@txstate.edu) Texas State University-San Marcos

Gender Inequities in University Admissions Due to the Differential Validity of the SAT

Previous research has documented sex differences in mathematical skills and abilities across various content areas and suggests these
differences are a result of a complex mix of biological, sociological, and psychological factors. Consequently, males significantly
outscore females on the SAT I quantitative section, which is designed to predict first-year college success in mathematics. This
paper, however, demonstrates that gender gaps in performance on the SAT I have little to do with college readiness, but rather are
due to the misaligned content of the instrument as well as the environment in which the exam is administered. In particular, the SAT
quantitative section contains a large percentage of content that not only significantly favors males, but is also not representative of
entry-level college mathematics courses. Further, the conditions under which the SAT is administered have been shown to be highly
conducive to stereotype threat and responsible for more than half the gender gap on the quantitative section. A statistical analysis
provides specific examples of gender inequity resulting from admissions criteria based on SAT scores at four-year institutions. This
study informs research on access to post-secondary education and has far-reaching implications for the design and administration
of standardized mathematics tests utilized in the admissions process at most universities.

Marvin Quenten Jones Jr.  (marvingjones @gmail.com) North Carolina A&T State University

Stability Analysis of Gross Domestic Product

Gross Domestic Product is a standard measure used to calculate a nations wealth. Currently the United States is experiencing a
recession, which by definition is two consecutive quarterly declines in GDP. Furthermore upon investigation and analysis of Federal
Reserve data it is found that the GDP is not very stable nor is economic growth from preliminary calculations. Analyzing percent
changes in data from 1929 to present about GDP reveals these fluctuations that have ranged from high positive to high negative.
We seek to investigate the problem of stability in GDP using econometric techniques as well as difference equation techniques
by running analysis on the stability of the multiplier coefficient of GDP. As seen below we have the definition of GDP using the

expenditure approach:
Y=C+I1+G+NX

In this equation C is actually a function of GDP defined by the consumption function as seen below.

C=C+CY

Olas|
R

and is known as the Marginal Propensity to Consume, which yields:
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which is the factor controlling the stability of the GDP model. When applied back into the expenditure equation we obtain:

Y

= Co+1+G+NX

1-C; [Co+1+G + ]
We seek to develop the functional form of this equation and test the stability of the growth of GDP to determine policy decisions
that will serve to be useful in bettering the economy.

Orlin Stoytchev  (ostoytchev@aubg.bg) American University in Bulgaria

Three-Dimensional Rotations—a Mathematical Playground

The space of all three-dimensional rotations—the group SO(3)—provides a wonderful toy on which many geometric, topological,
algebraic and group-theoretic ideas can be illustrated. We give a few examples which are not very familiar to a broad audience.
Traditionally rotations in three-dimensional space are parametrized by the Euler angles. An alternative parametrization allows us to
understand easily the topology of SO(3) . Any rotated frame can be obtained from the initial one by first moving the initial z-axis
to the final one along a geodesic on a sphere S 2, while parallel-transporting the other two axes. Then we do a rotation around the
final z-axis to align the other two axes. Of course we have to take care of the ambiguity at the point opposite to the initial z-axis,
for which there is more than one geodesic. When we do this we conclude that SO(3) is a solid torus with points on the boundary
identified along lines that wind half turn around the small circle as you go once around the large one. With some cutting and gluing
this is reduced to a solid ball in R3 with each point on its surface identified with its antipodal one. This is exactly S3 with antipodal
points identified. The fact that 71 (SO(3)) = Z3 can be understood easily on this model. Three-dimensional rotations can be linked
to braids, as shown in [1]. We can attach the ends of three strands to a table and the other ends to a ball. By rotating the ball an
odd number of times (around different axes) we will get a braid that can never be untangled if we keep further the orientation of
the ball fixed. On the other hand every braid obtained from an even number of rotations can be untangled. By making rigorous
the connection between rotations and braids we reduce the calculation of 1 (SO(3)) to a calculation of a certain factor group of
a braid group. If instead of three strands in the above example we use n strands, the braids that can be obtained are a subgroup of
the braid group of n strands. Characterizing this subgroup is a classical problem solved algebraically in [2]. Using our treatment
linking rotations to braids we are able to give a much simpler and quite visual characterization of this group. References: 1. Vesna
Stojanoska and Orlin Stoytchev, “Touching the Z5 in Three-Dimensional Rotations”, Mathematics Magazine 81 (2008) No.5, 345—
357. 2. Shepperd, “Braids Which Can be Plaited with Their Threads Tied Together at Each End”, Proceedings of the Royal Society
of London. Series A, Mathematical and Physical Sciences, Volume 265, Issue 1321, pp. 229-244

Yun Myung Oh  (ohy@andrews.edu) Andrews University

Lagrangian Submanifolds in N-Dimensional Complex Euclidean Spaces

Lagrangian submanifolds have been studied in many areas of mathematics because of the applications into physics. I have con-
structed several kinds of Lagrangian submanifolds and this time I will present one example of minimal Lagrangian Submanifolds
in n-dimensional Complex Euclidean spaces using Legendre curves.

Cynthia L McCabe (cmccabe@uwsp.edu) University of Wisconsin - Stevens Point

Introducing Clickers into Mathematics Classes: A step toward more active learning

Clickers may be used for interactive polling in any class, from precalculus to proof courses. Instead of asking your class a question
and hearing responses from only a small number of students, you can hear from the whole class and they can hear from each other.
Using clicker questions in your classes can be a positive way to take a step toward a more active learning environment. Clickers can
be used to check homework results or concept comprehension quickly, to facilitate group work, or to review topics before exams.
This talk will present types of questions used in a precalculus trigonometry course and in an introduction to proofs course. Grading
methods and ideas for future uses will also be addressed.

Jeff Hildebrand  (jhildebr@ggc.usg.edu) Georgia Gwinnett College

A Mathematics Program Without a Mathematics Department

Many proposals for revamping higher education include a call to abolish departments. Georgia Gwinnett College, founded in 2005,
is structured without any departments and has no plans to create them in the foreseeable future. Four years into this experiment,
how is it working? The pros and cons of this approach are examined, both looking back at the development of a general education
mathematics program and looking forward to the implementation of a mathematics major in the near future.

Gulden Karakok (gulden.karakok@math.umu.se) Umea University

Eigenvalues and Eigenvectors: What Do Students Say About Them?
Most of the topics covered in a typical undergraduate linear algebra course- matrix algebra, determinants, systems of linear
equations, linear transformations, eigenvalues and eigenvectors, and diagonalization, are the prerequisite topics for many client
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disciplines- from physics, economics, statistics, computer science, and engineering (Carlson et al., 1997). Eigenvalues and eigen-
vectors are revisited during the study of quantum mechanics in physics. In this talk we will present the results of a study conducted
with third-year college students who were enrolled in quantum physics courses. The purpose of this study was to investigate stu-
dents’ “transfer of learning” of the concept of eigenvalues and eigenvectors from the physics courses to interviews in which seven
students participated during and after these courses. The presentation of the results will be followed with implications of the study
for teaching and learning of linear algebra topics.

Elizabeth Mathai  (emathai@norwich.edu) Norwich University

Number Theory in Sound Diffusion

Music directors are often faced with the problem of singers or instrumentalists not hearing each other well. How can they sing or play
together properly, if they cannot hear each other? Acoustic gratings come to the rescue here. Specially designed and strategically
placed, they help conserve music energy and also help spread it around to achieve ensemble between musicians. Here we take a
quick look at the role that number theory plays in the design of some of these acoustic gratings.

John Doty  (john.doty @notes.udayton.edu) University of Dayton

Power Plant System Identification Using Inferential Statistics: Towards Feasible and Efficient Optimization

The purpose of this paper is to apply inferential statistics using Design of Experiments (DOE) to identify important system-level
characteristics that may be used to design and/or optimize a steam power plant. Energy- and exergy-based methodologies presented
in previous work is extended to statistical surrogate models that are used in lieu of the power plan model and simulation. This
surrogacy is then used to simulate the power plant a posteriori in an extremely efficient manner. As such, the preliminary design and
optimization are approximately 1000 times faster than the original models enabling “what if” scenarios to be captured independently
of the original model and simulations. A multi-component system (energy source, energy transfer devices, energy conversion
device) was modeled in which realistic physical losses were considered (e.g., heat transfer, fluid head losses, etc.). Multivariate
analyses results (three degrees of freedom) were performed in an ad-hoc, parametric fashion as a baseline for comparison to the
Designed Experiments approach. Bounded and constrained optimization techniques were utilized in all analyses. Both results
yielded the same values for system performance, indicating that the DOE approach using inferential surrogates is a valid system
identification pedagogy.

Herman Rubin  (hrubin @stat.purdue.edu) Purdue University

Teach Concepts First, Then How to Use Them

The general method of teaching now is to teach facts and manipulations, without teaching the general concepts. I claim that the
general concepts are more easily learned if taught early, and then the facts and manipulations become easier to understand and
more meaningful. I believe that this can be done quite rigorously (rigor does not require completeness) starting with the first grade,
and that most of the concepts in the current strong college curriculum can even be done in elementary school, or at the worst, high
school. This does not mean slighting the manipulations, but putting them in their proper place. Children can understand general
concepts directly; it is harder after manipulations are learned.

Charlie Smith  (charlie smith@park.edu) Park University

The Linda Hall Library of Science, Engineering, and Technology: Kansas City’s Best Kept Secret

The talk will explain why the Linda Hall Library is an indispensable resource for a History of Mathematics class, and why a field
trip to the library is a mandatory activity. It houses thousands of excellent sources for students who need to write a term paper
pertaining to any topic in mathematics. The History of Science Collection contains rare books, including classics such as the 1482
first printed edition of Euclid’s Elements. The Rare Book Room is ideal for historical research. Many facts, figures, and photographs
will be included.

Session 6: Saturday, August 8, 8:30 Am—12:00 Pm

Muhammad Usman  (Muhammad.Usman@notes.udayton.edu) University of Dayton

Teaching Numerical Methods as Interdisciplinary Subject

Theory and experiment are traditionally considered as tools for scientific discovery. Recently Scientific Computation has been
added as a new synergy for discovery. In this talk I will share some examples that I use in teaching numerical methods to create the
interest in the subject.

Thomas Q Sibley  (tsibley @csbsju.edu) St. John’s University

Puzzling Groups
Many puzzles are permutation groups in disguise. We investigate the groups connected with a family of puzzles developed by Bob
Earles and generalize to related puzzles. Earles’ puzzles consist of slotted wheels and pieces fitting into the slots. The pieces are
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permuted when the wheels are turned. These puzzles are easy enough to be useful teaching tools in an abstract algebra course, but
present some interesting mathematics as well.

Philip Kneil Hotchkiss  (photchkiss @wsc.ma.edu) Westfield State College
Christine von Renesse  (cvonrenesse@wsc.ma.edu) Westfield State College

Discovering the Art of Mathematics

As part of a proposed NSF CCLI grant we are working on developing books to support inquiry-based learning. In our talk we will
illustrate the topics we have already started developing and using in our classes. Our target audience is liberal arts students who are
taking mathematics courses as a general core requirement. We are passionate about using inquiry-based techniques in our classes
and we are interested in connecting and sharing with others.

David Richeson (richesod@dickinson.edu) Dickinson College

A Japanese Temple Problem

For over 200 years, during a period of strict national isolation, Japanese mathematics developed independent of western influences
(such as the discovery of Calculus). During this time mathematical problems were drawn on wooden tablets (sangaku) and placed
in Buddhist temples and Shinto shrines throughout Japan as an offering to the gods and as a challenge to the visitors. These sangaku
featured beautiful geometric problems. In this talk we showcase one particularly beautiful Sangaku problem and discuss ways that
it can be generalized.

Janet Nichols  (janet.nichols @colostate-pueblo.edu) Colorado State University - Pueblo
Janet Heine Barnett  (janet.barnett@colostate-pueblo.edu) Colorado State University - Pueblo

The ABC’s of Problem Solving: A Capstone Course for Pre-Service Elementary Teachers

This talk describes the course “Problem Solving for K-6 Teachers” at Colorado State University-Pueblo. Modeled in part on
courses offered at Metropolitan State College of Denver, this course was first offered at CSU- Pueblo in Spring 2007, and serves
as a capstone experience in our required sequence of five mathematics courses (four content, one methods). Designed to improve
student’s problem-solving skills and to deepen the student’s mathematical content knowledge, the course also serves as a model
of problem-solving instruction appropriate for the elementary school classroom. Throughout the semester, students are provided
with opportunities to actively explore lots of problems and, in the process, to learn useful strategies for solving them. Problem
sets related to NCTM content standards are regularly assigned from a specially developed Course Problem Solving Booklet. Class
time is spent discussing strategies, investigating problems in small groups, and presenting problem solutions both individually and
as groups. Presentations of different solutions for the same problem are encouraged as a means to deepen students” mathematical
content knowledge, and to provide important experience in analyzing and evaluating the mathematical thinking and strategies of
others. Students also complete individual formal write-ups of designated problems and submit weekly journal entries designed to
promote reflection on mathematics and problem solving. An overview of the course rationale, instructional and assessment design,
and the Course Problem Solving Booklet (developed at CSU-Pueblo with support from MAA-PMET) will be shared, along with
the joys, frustrations, breakthroughs and growth which the course has brought to students and instructors alike.

Jim Fulmer (jrfulmer@ualr.edu) University of Arkansas at Little Rock
Thomas McMillan  (tcmcmillan @ualr.edu) University of Arkansas at Little Rock

Using Proofs without Words to Explore the Pythagorean Theorem

This talk will describe our experience using Proofs without Words for the Pythagorean Theorem (published by the MAA) as a
means for getting students to think about the Pythagorean Theorem and for coming up with a proof for it in their own words. We
distributed to our students a variety of picture proofs without words and let them work with partners in developing a written proof
that explained the picture proof. Our talk will describe the insights and innovations that students came up with as they used the
pictures as a guide for a proof of the Pythagorean Theorem. This was a required activity of the course, and students presented their
results as part of the course portfolio. We felt that this experience helped students develop the confidence to create their own proofs.

Robert Ely  (ely@uidaho.edu) University of Idaho
Jodi Frost (jfrost@uidaho.edu) University of Idaho

Infinite Processes and Sets in the Learner’s Mind

The Tennis Ball (or Ping-Pong Ball) Problem has proven to be a rich context for students to display their conceptions about infinite
sets and processes; we used this problem to interview students from a wide variety of mathematical backgrounds, including graduate
students and even mathematics professors. In order to project a final resultant state for any infinite process, a student must determine
which feature(s) of the finite states will be preserved by the limiting process. Most students attended to counting, preserving the sizes
of the sets, and thus consistently produced one answer. But many students focused instead on indexing, attending to the labels of the
individual elements, and thus produced a dramatically different answer. In several remarkable cases students generated and produced
coherent arguments for both answers, and were unable to decide between them. These two different answers reflect precisely the
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crucial idea involved in Cantor’s theory of sets, which entails the shift from using numbers for counting to using numbers for
indexing. Unlike prior interpretations of the Tennis Ball Problem, ours suggests that students’ (and professors’) difficulty with
the problem is not due to their inability to envision final resultant states of infinite processes, but rather is due to the unavoidable
tension between the natural usage of numbers for counting and the Cantorian usage of numbers for indexing. This suggests also
that students will learn about infinite processes most effectively if they are asked to deliberately specify what features of the finite
situations are preserved by a limit process.

Jack G Mealy (jmealy@austincollege.edu) Austin College
Shannon Mulligan  (smulligan @austincollege.edu) Austin College

Area Estimates for Paracycles in Snell Geometries

Further results in the category of Snell Geometries are discussed. (See the abstract, “Paracycles in Snell Geometries”, MathFest
2008.) Recall that a Snell Geometry is a system consisting entirely of regions of locally constant curvature, wherein Snell’s Law (of
optics) is in play across the boundaries between these regions of constant curvature. In this talk, we first focus on the subcategory
wherein the regions are 2-dimensional and all have curvature zero, but have different “indices of refraction”; the boundaries are
smooth curves. Previously, the existence of paracycles (certain limits of circles) was established; these cycles have infinite circum-
ference, but everywhere constant (and finite) radius. In this presentation, we are led to define slightly modified objects, para-ellipses
(generalizing paracycles), which also have infinite circumferences; however, the areas for a natural subclass of these para-ellipses
are shown to be finite. The construction may be modified in ways which ensure appropriate symmetries; the set of these objects is
seen to be large. Second, we take up the extension of these ideas to regions of constant positive curvature, but with different values
in different regions. The Snell dynamic is developed in this setting. Then the extension of the paracycle construction to this category
is discussed.

John Starrett  (jstarret@nmt.edu) NMT

A Suspension of the Hénon Map by Periodic Orbits

We create polynomial differential equations for a suspension of the Hénon map. By globalizing the local tangent vectors to sus-
pended periodic orbits of the Hénon map, we are able to find approximate autonomous differential equations for that geometric
suspension. Using as few as two suspended periodic orbits, we are able to generate a robust three dimensional attractor whose
Poincaré map has very nearly the dynamics of the original Hénon map.

James Thomas Smith  (smith@math.sfsu.edu) San Francisco State University

Supplement to Tarski’s Collected Papers

With Andrew and Joanna McFarland, the presenter is preparing for publication a supplement to Alfred Tarski’s “Collected Papers”
(Birkhiduser, 1986). This will include (1) English translations of Tarski’s articles, posed problems, and conference discussions
that until now have appeared only in Polish; (2) new translations of two Polish papers on equidecomposibility of polygons;
(3) information about and translated excerpts from Tarski’s 1935-1944 Polish school geometry text; and (4) information about
Tarski’s works, major surveys of them, and biographical materials about him, that have been published since 1986. The translations
will include Tarski’s first (1921) paper on well-ordered sets and his first (1930-1931) abstract on the concept of truth. Many of the
other items stem at least partially from his service as high-school teacher in Warsaw. The 1924 and 1930-1932 papers on polygons
with equal areas present very interesting results about their degree of equidecomposibility, which Tarski connected with logical the-
ory in later years and related most vividly in lectures to lay audiences. The three editors are attempting to discover the circumstances
of publication and use of Tarski’s text, “Geometrja dla trzeciej klasy gimnazjalnej,” coauthored with Zygmunt Chwialkowski and
Waclaw Schayer. Any information about that would be most appreciated.

Terry Jo Leiterman  (terryjo.leiterman @snc.edu) St. Norbert College

Trajectory and Flow Properties: Spheroids in Stokes Flow

An exact mathematical solution for the low Reynolds number motion induced by a rod in the form of a prolate spheroid sweeping a
symmetric double cone is developed, and the influence of the ensuing fluid motion upon passive particles is studied. The advected
particles are observed to admit slow orbits around the rotating rods and a fast epicyclic motion roughly commensurate with the rod
rotation rate. The epicycle amplitudes, vertical fluctuations, arclengths and angle traveled per rotation are mapped as functions of
their initial coordinates and rod geometry. These trajectories exhibit a rich spatial structure with greatly varying trajectory properties.
The Eulerian and Lagrangian flow properties of the fluid flow are also studied and shown to exhibit complex structures in both space
and time. We establish the origin of these complexities via an auxiliary flow in a rotating frame, which provides a generator that
defines the epicycles. Finally, an additional spin around the major spheroidal axis is included in the exact hydrodynamic solution
resulting in enhanced vertical spatial fluctuation as compared to the spinless counterpart. The present study is of direct use to
nano-scale,actuated fluidics.
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Kendra Killpatrick  (Kendra Killpatrick @pepperdine.edu) Pepperdine University
Kristina Garrett  (garrettk @stolaf.edu) St. Olaf College

Balanced Modular Tableaux

Given a k, a, b € Z , we define a modular tableau to be a tableau such that the element in position (i, j) (with rows labeled from
the top down and columns labeled from left to right) is labeled with aj + bi mod k. Let n; be the number of I’s in a modular tableau
T. Then we will say that a modular tableau T is balanced if ng = n1 = -+ = ng_;. In addition, we will say that the partition is
balanced with respect to k, a and b. The main question we will address in this talk is the following: For a given k, a, and b which
partitions give rise to balanced modular tableaux?

Jeff Johannes  (johannes @member.ams.org) SUNY Geneseo

The Mathematical Fiction and Exposition of Rudy Rucker

Rudy Rucker began his career as a logician, but it was even apparent in his earliest papers that he had a strong interest in writing.
Since 1976 he has written 30 books of fiction and nonfiction. These books have discussed such mathematically diverse topics as
the fourth dimension, infinite cardinalities, cellular automata, and topology. In this talk we will overview Rudy’s contributions to
making mathematics entertaining and accessible.

Gene Klotz  (eklotzl @swarthmore.edu) Swarthmore College/The Math Forum
Wiki Technology Facilitates Math Writing Course

I’ve been teaching a very elementary mathematics writing course and the wiki tools and approach I've developed may be of wider
interest to the college mathematics community The students are writing their papers on a wiki based on MediaWiki—the same
software that powers Wikipedia. This seems to intrigue the students enough that they overcome any technophobic inclinations (with
a little bit of help), and actually make good use of this attractive new venue. Some of their papers are real delights, incorporating
beautiful images and organizing their work so that it is both attractive and easily accessed. More importantly it appears that pre-
senting their work in this context and available for public scrutiny encourages students to write with more care and effort than for
papers printed on dead trees. Many of these students are scarred from their school experiences in mathematics. The phrases “math
quiz” and “math exam” still strike fear into many hearts. Since this is a writing course I decided that having them discuss questions
about their readings and work would be much better than standard exams, so there are none - the students make summaries and
answer questions about their readings and post them on the wiki, too. The wiki is very good for organizing student work so that it’s
easy to find, it’s easy to see where they are, and easy to see what improvements they’ve made. I post assignments on the wiki, along
with objectives and grading policy, and engage students in modest dialog right on the wiki. They also use it for further interaction
with their student “writing associates” who look over and comment on the first drafts of their papers. I post my comments on their
work, as well. This somewhat radical approach to a math writing course seems to be working well and I will have the results from
two such courses upon which to report how well. In the talk I'll show the site and give its address so that interested parties can
examine it at leisure.

Session 7: Saturday, August 8, 1:00-5:45 pm

Virginia (Ginny) L. Keen (keenvirl@notes.udayton.edu) University of Dayton

Strengthening Mathematics Knowledge with Streaming Video

In order to more actively engage students with the content of the foundational mathematics courses for early childhood and inter-
vention specialist education majors, in the Fall of 2008, I assigned students the task of preparing video presentations/explanations of
concepts included in the course curriculum. The videos (2—-5 minutes in length) were put on the course website as streaming video
for all students to view. Videos served as devices for expanding the resources available to students to strengthen their understand-
ing of the content through both creation and examination of the video presentations. These same videos are used as a resource in
support of the professional development of preschool teachers preparing to take Praxis 1, prior to entering our degree program. By
viewing video showing how preservice teachers make sense of concepts, it is hoped that mathematics-anxious preschool teachers
will gain competence and confidence in their own ability to make sense of the mathematics. With the increased availability of less
expensive digital video recording equipment, more faculty will be able to take advantage of this type of assignment. There are
some not-insignificant issues to be worked through in order to ensure a satisfactory outcome in terms of completed videos, quality
control, and other aspects of content and presentation. We will discuss ways of dealing with task creation, equipment access, video
production, logistics, quality control, and other topics that colleagues find useful. Sample videos will be available.

Michael Townsend (met@u.washington.edu) University of Washington

A Law-School Quantitative Methods Course
I describe a quantitative methods course offered as an elective to 2nd and 3rd year law students at the University of Washington
School of Law. This is a capstone-type course, whose main goal is to get students to see how another discipline can help them take
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a fresh look at the law. I use mathematics drawn from statistics, game theory, and social-choice theory, together with legal examples
taken from discrimination law, tort law, and the philosophy of law to provide external vantage points for rethinking some traditional
legal issues.

Fumiko Futamura (futamurf@southwestern.edu) Southwestern University

Creating a Culture of Pedagogical Learning

We may strive to create a culture of learning in our classrooms, but often neglect to create a culture of pedagogical learning in our
departments. We may sometimes read up on the latest pedagogical trends, we may come to MathFest for new ideas, but we’re often
isolated from each other, not really knowing how others around us teach. We discuss a variety of ways in which we can promote
the sharing of ideas, discussions, feedback and support to keep all of us fresh and inspired.

Gabriela Schwab  (gschwab@epcc.edu) El Paso Community College
Helmut Knaust  (hknaust@utep.edu) University of Texas at El Paso
Emil Daniel Schwab (eschwab@utep.edu) University of Texas at El Paso

Cross-Institutional Implementation of Supplemental Instruction (preliminary report)

El Paso Community College (EPCC) is the largest Hispanic-serving community college in the United States. At the same time,
EPCC and the University of Texas at El Paso (UTEP) are de facto the only institutions of higher education within reach for a
growing population of local students, the overwhelming majority of whom are Hispanic. Due to this constellation, the Mathematics
departments of both institutions have a long tradition of close cooperation. We will report on a new joined initiative, supported
by the Department of Education, to integrate mandatory Supplemental Instruction workshops into EPCC’s Precalculus courses.
Graduate students from the Department of Mathematical Sciences at UTEP are serving as workshop leaders for this Supplemental
Instruction component. A large portion of these graduate students started their academic career at EPCC and will therefore be
able to act as role models for their EPCC peers. We expect the project to have a significant positive impact on student transfer
rates between the two institutions in the STEM disciplines. Our presentation will introduce in detail the concept and practice of
mandatory Supplemental Instruction in beginning Mathematics courses. We will also discuss some of the challenges we are facing
at the institutional level in implementing such a strategy.

Camillia Smith Barnes  (cammie @math.harvard.edu) Sweet Briar College

Enumeration of the Distinct Shuffles of Permutations

A shuffle of two words is a word obtained by concatenating the two original words in either order and then sliding any letters from
the second word back past letters of the first word, in such a way that the letters of each original word remain spelled out in their
original relative order. Examples of shuffles of the words 1234 and 5678 are, for instance, 15236784 and 51236748. In this paper,
I enumerate the distinct shuffles of two permutations of any two lengths, where the permutations are written as words in the letters
1,2,3,...,mand 1,2,3,...,n, respectively. I will also discuss generalizations and related problems.

Sean Cox (scox@math.uci.edu) UC-Irvine

The Mathematical Uses and Philosophical Aspects of Downward Reflection

The simple notion of closing a set under a function appears throughout mathematics. The typical math major’s first explicit en-
counter with the notion is when they find the span of a subset of a vector space. The Downward Lowenheim-Skolem Theorem is a
tool which is closely tied to this notion of closure, and is especially useful in set theory and model theory. For example, it was used
in Godel’s proof of the consistency of the Continuum Hypothesis, and also to show that countability is not an absolute property (the
latter phenomenon is known as the “Lowenheim-Skolem Paradox”). The Downward Lowenheim-Skolem Theorem is an example
of “downward reflection”; informally, downward reflection means that for any structure S there are small approximations of S. The
reflection guaranteed by the L-S Theorem is closely linked to the notion of closing a set under a function; but there are interesting
variations of the L-S Theorem which partly remove this link, and provide more powerful downward reflection.

Mohammad Salmassi  (msalmassi@framingham.edu) Framingham State College

A Generating Function for Lobb’s Double Sequence
Lobb’s sequence includes Catalan number as a special case. Tom Koshy has studied this sequence extensively. In this talk I will
answer one of his questions. He asked if a generating function can be determined for this sequence. Such a generating function will
be presented and its consequences will be discussed.

Xiao-Xiong Gan (xiao-xiong.gan@morgan.edu) Morgan State University

Generalized Composition of Formal Power Series and lts Applications

Both the theory and applications of formal power series have been developed rapidly these past years. The composition of formal
power series is a very interesting and useful part in this field. A necessary and sufficient condition for the existence of such
composition was established several years ago which took away the restriction of the nonunitness for the composed formal power
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series. We will introduce some of these results as well as some further developments about this generalized composition. The
application of those results could be expected in many fields including the solutions of differential equations.

Robert W McGrail  (mcgrail@bard.edu) Bard College

Knots, Quandles, and the Constraint Satisfaction Problem

Quandles form a class of algebras that arise naturally in many settings, such as knot theory and group theory. Moreover, the
class of quandles has an interesting computational structure through its relationship with the constraint satisfaction problem. This
talk describes a general undergraduate-centered research program on the computational structure of finite quandles that includes
research projects in the following fields: Algorithmic complexity, universal algebra, knot theory, group theory, symbolic computing,
graphical user interface design, and mathematical knowledge management.

William Randolph Oscarson  (Bill2math@yahoo.com) Aerospace Engineering

Method for Determining the Minimum number of Primes Between the Perfect Squares of Consecutive Integers

We investigate the pattern of primes between the perfect squares of consecutive integers by permuting the sequence of primes
through all possible arrangements within carefully defined constraints and find a pattern emerges that seems likely to lead to a proof
that there are at least two primes between all sets of perfect squares. The computer program is written in C++ and runs on a dual
core laptop running at 1.9 Ghz. Results are discussed in relationship to how they may be used to generate a proof of Legendres
classic unsolved problem.

Anjan Biswas  (biswas.anjan@gmail.com) Delaware State University

Optical Solitons in a Non-Kerr Law Media with Inter-Modal Dispersion

This talk is going to present the dynamics of optical solitons in non-Kerr law media in presence of inter-modal dispersion. The time-
dependent coefficients of group velocity dispersion, nonlinearity and inter-modal dispersion are considered. Besides the Kerr law
nonlinearity, the power law, parabolic law and the dual-power law nonlinearity are considered. Both bright and dark (topological)
solitons are studied in this case. An exact soliton solution is obtained in all cases. The only requirement, as will be seen, for the
solitons to exist is that these time-dependent coefficients must be Riemann integrable. Finally, numerical simulations will be given.

Douglas Magomo  (doug.magomo@gmail.com) Northland College

Parameter Regions of Interacting Species using Resultant Theory

Researchers are more concerned about the dynamics of the interacting species, that is, population sizes and regions of existence
of equilibria and even chaotic dynamics. They worry more about that parameter that influence the most these changes through
sensitivity analysis. Most parametric conditions are those conditions that define the existence or not of equilibrium solutions. We
study outcome variability of interacting species by incorporating the theory of resultants and explain the ecological settings that are
determined by variation of more than one parameter.

Joon H. Kang  (kang@andrews.edu) Andrews University

Positive Steady State Solutions of General Cooperation or Predator-Prey Biological Model

The non-existence and existence of positive solutions for the generalized cooperation or predator-prey biological model for two
species of animals is investigated in this paper. The techniques used in this paper are from elliptic theory, the upper-lower solution
method, the maximum principles and spectrum estimates. The arguments also rely on detailed properties of solutions to logistic
equations.

Kawa Mustafa Aziz  (kawa@uni-sci.org) University of Salahaddin

Solution of the System of Linear Fredholm Integral Equations of the Second Kind Using Modified Homotopy Perturbation
Method

This paper is about the applied of a simple method which is modified to homotopy perturbation method to approximate the solution
of system of linear Fredholm integral equations of the second kind (SLFIESK). Solved problems reveal that the proposed method
is very effective and simple and in many cases it gives the exact solution rather than the approximate one.

Abdulmajeed M. Abdurrahman  (ababdu@ship.edu) Shippensburg University
Alan Cresswell  (alcres @ship.edu) Shippensburg University

The Operator Connecting the SCSV 3-Vertex and the Comma 3-Vertex

The comma interacting 3-vertex of the open bosonic string is constructed in the full string basis of the open bosonic string. This
form of the vertex is then used to construct the conformal operator connecting the comma interacting 3-vertex and the Sciuto-
Caneschi-Schwimmer-Veneziano 3-vertex (SCVS-Vertex).
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Robert Travis Kowalski  (travis.kowalski@sdsmt.edu) South Dakota School of Mines and Technology

The Sine of a Single Degree

Much like the number 7, the sine of 1 degree — the vertical altitude of a slice of the unit circle whose angle is 1/360th of a full
revolution — has played an important role in understanding the measurements of circles. Determining a —simple” formula for the
exact value of the sine of a single degree has long been an important problem in the history of mathematics. Though it is not difficult
to get accurate approximations of it, determining the exact value of sin(1°) defied first a geometric solution and then an algebraic
one for centuries. In this talk, we will look at the cultural significance of the sine of 1 degree, along with some of the historic near
misses in attempting to compute it. Along the way, we’ll find the golden ratio in 18 degrees, learn to help out a depressed cubic
equation, and build up a theory of imaginary numbers... and in the end, we’ll not only find a formula for the sin(1°) using nothing
but integers and radicals, we’ll actually find infinitely many!

Ilhan Michael Izmirli  (izmirli@american.edu) American University

What is the Mathematically Correct Interpretation of Probability in Quantum Mechanics?

As is well known the concept of probability has deep implications in quantum mechanics. We claim that a philosophical and
mathematical analysis and clarification of the exact meaning of “the probabilistic nature” of quantum mechanics (namely, inter-
preting probability as relative frequency) would not only disperse some of the perplexity and mystification surrounding the idea of
measurement in quantum mechanics but would also show its mathematically more intuitive character.

Ching-Chia Ko  (koch@onid.orst.edu) Oregon State University
Gulden Karakok (gulden.karakok@math.umu.se) Umea University

The Longitudinal Evaluation Study of National Research Experience for Undergraduates Program (NREUP) and Preliminary
Results

In this talk the preliminary results of a longitudinal evaluation study of National Research Experience for Undergraduates Pro-
gram (NREUP) will be discussed. NREUP is sponsored by the Mathematical Association of America (MAA) and its Strengthening
Unrepresented Minority Mathematics Achievement (SUMMA) program and funded by NSF and NSA. NREUP is structured to
reach underrepresented groups majoring in mathematics or a closely related field who are at the transition point between lower
division and upper division studies and to provide them a challenging research experience. The goal of the NREUP is to increase
the interest of underrepresented groups majoring in mathematics or a closely related field in obtaining advanced degrees and career
in mathematics or a closely related field. Each year approximately 12 universities or colleges are selected to host a MAA student
research program at their institutions. The evaluation study was designed to answer the following question: Is there preliminary
evidence that the NREUP increases the interest of underrepresented groups in pursuing advanced degrees or/and career in mathe-
matics or a closely related field? To address the question, each participating student was invited to complete pre- and post-surveys
at the beginning and at the end of the summer program. Students were later also invited to participate in an interview. The design
of the longitudinal study will be described further and some of the results from the surveys and interviews will be shared at the
presentation.
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First Day of Class Activities
Friday, August 7, 10:30 Am—noon

Mike Pinter  (pinterm @mail.belmont.edu) Belmont University

Encouraging Problem-Solving the First Day of Class

I will describe a specific problem that I’ve been able to use very effectively the first day of class for both an introductory quantitative
reasoning course and for an Honors Program course. The problem is simple for the students to understand but eludes a quick
solution; for those reasons, students of varying ability levels find something both understandable and challenging about the problem.
As the students work in small groups on the problem, I guide them through several aspects of problem solving, such as: be clear
about the “rules” of the problem; start with a smaller version of the given problem in order to gain insight and to generate some
data; look for patterns in data that’s been generated, conjecturing and testing along the way. So, in addition to ideas of problem
solving, I also establish a collaborative approach to the course where students help each other and I guide their efforts. Students
leave class the first day with a true taste of the problem-solving they will encounter many places in the course.

Susan Lea Beane (beanes@uhd.edu) University of Houston-Downtown

Life’s Expectations And Requirements

My first class day stresses that the class is an important /ife event, and in order to be successful in life, we need some necessary
skills. Those skills are mathematics and reading and writing. Math comes first in life skills. Everything in life is built around the
sciences and science is build around math. The expectations are the course goals and objectives. The requirements are the necessary
study skills needed to successfully carry out the course expectations.

Alice Kaseberg (kaseberg alicemsn.com)

Gather Specific Student Information on an Index Card

Ask students to record on index cards: their major, personal goals, number of hours employed each week, number of course credits,
and major personal responsibilities. In addition to taking roll, this lets you personalize to the students your comments about goal
setting, persistence, and time management. For courses from algebra to calculus, discuss an equation for a realistic load. Pass out
cards as students enter. Have all questions displayed before class so students are involved in class from the first minute they arrive.

Stacey Allyn Cederbloom  (cederbsa@muc.edu) Mount Union College
| Don’t Teach Math. | Teach Students Math.

“You are the first math teacher who ever cared whether I understood or not.” I have heard these words again and again out of the
mouths of students who work hard in my classes. As math teachers, we have the unfortunate reputation of loving our content first,
and our students a far second, if at all. So, my first key to motivating students is to convince them, in both words and actions, that I
care about them and their success in math.

My second key to motivating students is to spend a good part of the first day doing math with them and introducing them to
my teaching style. I choose material which is relevant to them, challenges them to think, but does not completely intimidate them.
More importantly, I create an environment in which participation is not only “safe,” but is also crucial in the learning process.

Because I have found that students “will not care how much I know until they know how much I care,” I carefully weave
this theme throughout everything I do on the first day—from necessary administrative tasks, to my choice of content, to the way
in which I teach that content. For me, designing such a lesson on the first day reaps huge rewards for the rest of the semester: it
encourages students who “hate math” to persevere, and it inspires many others to achieve success in math that they did not think
was possible.

Caren Diefenderfer  (cdiefenderfer@hollins.edu) Hollins University

Creating a Rubric for Graphing

I start my “Introduction to Quantitative Reasoning” class by giving students some frequency data on a variety of topics. We form
groups of 3—4 people and each group receives a data set. The data sets come from our text book and consider the total sales (in
billions of dollars) of the top eight retail companies in the US, the number of platinum albums of the top ten musical groups (with
the most platinum albums) in the US, the areas (in millions of square miles) of the world’s major land masses or the religious
preferences (measured as a percent of the sample) of first-year college students. I ask each group to create a graph of the data
set and draw it on an overhead transparency. Together we look at the graphs and critique them. As a class we develop a list of
guidelines, or a rubric, for graphing data. Creating this rubric allows us to establish some shared terminology and we use the group
rubric for grading graphs throughout the entire semester. This activity is a good way to start a class and emphasizes that good
written communication skills are crucial for success in this class.
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Research by Early Career Mathematicians
Friday, August 7, 3:00-5:00 pm

Chris Camfield (camfieldc @kenyon.edu) Kenyon College

Notions of Bounded Variation and Perimeter in Metric Measure Spaces.

The study of functions of bounded variation and sets of finite perimeter has been an important tool in analysis and partial differential
equations for many years. This theory also provides a nice link between analysis and geometry via measure theory. It generalizes
the notion of perimeter measures and outward normal vectors to a large class of sets, many without smooth boundaries. In recent
years, much progress has been made in analysis on metric spaces. Tools are now available to define and study functions of bounded
variation and sets of finite perimeter in abstract metric measure spaces. In particular, we will present different proposed definitions
in the setting of a weighted Euclidean space. We will give conditions when these definitions are equivalent and cases when they are
not even comparable.

Oscar Macedo (odmacedo @miners.utep.edu)

Melissa Anna Maria Pugh  (map172004@gmail.com)

Jessica lone Reyes  (jireyes@miners.utep.edu)
University of Texas at El Paso

Supplemental Instruction for Calculus

The Department of Mathematical at the University of Texas at El Paso has implemented a unique delivery mode for all its Calculus
I courses, adding to the existing modular design a mandatory peer-led supplemental instruction component. We will present a
three year report on our experience with and outcomes of implementing modular course delivery along with mandatory peer-led
supplemental instruction, the impact it has had on student success rate, as well as our own experience as supplemental instructors.

Pratik Talati  (pratik @uab.edu) The University of Alabama at Birmingham

Exploring Nearly Planar Graphs

In graph theory, a graph is nonplanar if it cannot be embedded in the plane without crossings of edges. A graph G is nearly planar if
G is nonplanar but G — v is planar for every vertex v of G. Using Kuratowski’s characterization of nonplanar graphs, this research
is aimed at generating the connected nearly planar graphs by giving explicit constructions for all of them.

This space intentionally left blank.

Peter Kosek (nolpiman55@yahoo.com) SUNY Brockport

Sums of Consecutive Integers that make Perfect Squares
We will look at values of n and k such thatn + (n + 1) + --- + (n + k) is a perfect square.

Jason Molitierno  (molitiernoj@sacredheart.edu) Sacred Heart University
Applications of Linear Algebra to Graph Theory

A graph on n vertices, labeled 1, . .., n, can be represented by a Laplacian matrix L. The Laplacian matrix is an n X n matrix where
each diagonal entry ¢; ; is the degree of vertex i, and the off-diagonal entries ¢; ; are —1 if vertices i and j are adjacent, and O if
vertices i and j are not adjacent. Clearly L is a symmetric matrix, hence all eigenvalues are real. By the Gersgorin disc theorem,
all eigenvalues are nonnegative. Since the row sums of L are all zero, L is singular as the vector of all one’s is an eigenvector
corresponding the the eigenvalue zero. My research focuses on the second smallest eigenvalue of L. This eigenvalue is known as the
algebraic connectivity of a graph as it measures how connected the corresponding graph is. For example, the algebraic connectivity
is zero if and only if the graph is disconnected. Moreover, adding edges to nonadjacent vertices of an existing graph causes the
algebraic connectivity to monotonically increase. For a fixed n, the connected graph on n vertices with the smallest algebraic
connectivity is the path while the complete graph is the connected graph on n vertices with the largest algebraic connectivity. My
poster will display many other interesting results concerning the algebraic connectivity, the other eigenvalues of L, and how the
structure of L can give us insight into the structure of the corresponding graph.
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