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Invited Addresses

Earl Raymond Hedrick Lecture Series

Ravi Vakil Stanford University

Classical Structure in Modern Geometry, or Modern Structure in Classical Geometry

One of the beauties of mathematics is the fact that many themes run through the subject, over many centuries. Many classical ideas
continue to bear fruit in modern contexts, and modern ideas can still shed new light on classical problems. The Hedrick series will
explore this in geometry. This series is intended for a general mathematical audience, and the talks will be independent.

Lecture 1: The Mathematics of Doodling

Thursday, August 6, 10:30-11:20 AM

Doodling has many mathematical aspects: patterns, shapes, numbers, and more. Not surprisingly, there is often some sophisticated
and fun mathematics buried inside common doodles. I’ll begin by doodling, and see where it takes us.

Lecture 2: Murphy’s Law in Geometry

Friday, August 7, 9:30-10:20 AM

When mathematicians consider their favorite kind of object, the set of such objects often has a richer structure than just a set often
some sort of geometric structure. For example, it may make sense to say that one object is “close to” another. As another example,
solutions to equations (or differential equations) may form manifolds. These “moduli spaces” often are hoped to behave well (for
example be smooth). I'll explain how many ones algebraic geometers work with are unexpectedly as far from smooth as they
possibly can be.

Lecture 3: Generalizing the Cross Ratio: The Space of » Points on the Projective Line

Saturday, August 8, 9:30-10:20 AM

Four ordered points on the projective line, up to projective equivalence, are classified by the cross ratio, a notion introduced by
Cayley in the nineteenth century. This theory can be extended to more points, leading to one of the first important examples of
an invariant theory problem, studied by Kempe, Hilbert, and others. Instead of the cross ratio (a point on the projective line), we
get a point in a larger projective space, and the equations necessarily satisfied by such points exhibit classical combinatorial and
geometric structure. For example, the case of six points is intimately connected to the outer automorphism of S¢. Much of the talk
will be spent discussing the problem, and an elementary graphical means of understanding it. This is joint work with Ben Howard,
John Millson, and Andrew Snowden.

MAA Invited Address
Thursday, August 6, 8:30-9:20 am

Alan Taylor Union College

Predicting Values of Arbitrary Functions

To what extent is a function’s value at a point x of a topological space determined by its values in an arbitrarily small (deleted)
neighborhood of x? For continuous functions, the answer is typically “always” and the method of prediction of f'(x) is just the limit
operator. Chris Hardin and I generalized this observation on limits to the case of an arbitrary function mapping a topological space
to an arbitrary set, and showed that the best one can ever hope to do is to predict correctly except on a scattered set. Moreover, we
produced a predictor whose error set is always scattered. In this talk, we outline the proofs of these two theorems and then derive
some of the main results from our two earlier papers, “An introduction to infinite hat problems” (Mathematical Intelligencer, 2008)
and “A peculiar connection between the axiom of choice and predicting the future” (American Mathematical Monthly, 2008). In
particular, we show that given the values of a function on an interval (—oo, ), the strategy produces a guess for the value of the
function at ¢ and this guess is correct except for a countable set that is nowhere dense. In this sense, if time is modeled by the real
line, then the present can almost always be correctly predicted from the past.

MAA Invited Address
Thursday, August 6, 9:30-10:20 Am

Steven Strogatz  Cornell University

The Mathematics of Collective Synchronization
Every night along the tidal rivers of Malaysia, thousands of male fireflies congregate in the mangrove trees and flash on and off in
silent, hypnotic unison. This display extends for miles along the river and occurs spontaneously; it does not require any leader or cue
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from the environment. Similar feats of synchronization occur throughout the natural world, whenever large groups of self-sustained
oscillators interact. This lecture will provide an introduction to the Kuramoto model, the simplest mathematical model of collective
synchronization. Its analysis has fascinated theorists for the past 35 years, and involves a beautiful interplay of ideas from nonlinear
dynamics, statistical physics, and fluid mechanics. Classic results, recent breakthroughs, and open problems will be discussed, and
a video of synchronous fireflies will be shown.

MAA Invited Address
Saturday, August 8, 8:30-9:20 am

Greg Warrington  University of Vermont

Statistics in Algebraic Combinatorics

A central tension in mathematics is knowing how much to forget. Retain too many properties and the conjecture is not true. Lose too
much structure and there is nothing meaningful to say. A variation of this balance is especially evident in algebraic combinatorics;
oftentimes the objects of study are shadows of deep algebraic and geometric constructs.

The association of statistics (i.e., weights) to simple combinatorial objects lets us recover some of the deeper structure. For
example, permutations index a class of geometric objects known as Schubert varieties. By recording the number of inversions of a
permutation we obtain the dimension of the corresponding variety.

In this talk I describe some statistics on familiar combinatorial objects such as permutations, lattice paths and partitions. These
statistics can be appreciated for the beautiful identities they satisfy and the surprising relationships among them. I will illustrate
both qualities with examples. However, such statistics can also serve to illuminate the theory of symmetric functions. I will describe
several situations where the underlying algebra suggests we should be able to find statistics satisfying certain properties. In a few
cases such statistics have been found/invented; in other cases we are still looking.

MAA Invited Address
Saturday, August 8, 10:30-11:20 am

Alice Silverberg  University of California at Irvine
Cryptography: How to Keep a Secret

When you send your credit card number over the Internet, cryptography helps to ensure that no one can steal the number in transit.
Julius Caesar and Mary Queen of Scots used cryptography to send secret messages, in the latter case with ill-fated results. More
recently, cryptography is used in electronic voting, and it is also used to “sign” documents electronically. While cryptography has
been used for thousands of years, public-key cryptography dates only from the 1970’s. Some recent exciting breakthroughs in
public-key cryptography include elliptic curve cryptography, pairing-based cryptography, and identity-based cryptography, all of
which are based on the number theory of elliptic curves. This talk with give an elementary introduction to cryptography, including
elliptic curves and pairing-based cryptography.

MAA Lecture for Students
Thursday, August 6, 1:00-1:50 pm

Colm Mulcahy  Spelman College

Mathemagic with a Deck of Cards on the Interval Between 5.700439718

and 80658175170943878571660636856403766975289505440883277824000000000000

Some unavoidable coincidences—as well as some truly surprising ones—will be explored as we survey 215/ -century mathemagical
creations/entertainments with a deck of cards, touching on topics in combinatorics, algebra, and probability.

James R. Leitzel Lecture
Friday, August 7, 10:30-11:20 am

Joan Ferrini-Mundy  Michigan State University and the National Science Foundation

Communicating Among Communities and Calling for Change: Continuing the Improvement of Mathematics Education
Almost two decades ago Jim Leitzel’s vision for the continued improvement of mathematics education called for communication
among mathematicians, educational researchers, teacher educators, and others. Collaborations among stakeholders with diverse
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perspectives are central to many of today’s major mathematics education initiatives. What shared commitments have emerged
as most promising for improving mathematics learning? What is the role of undergraduate mathematics education, mathematics
education research, and the mathematical education of teachers in addressing problems of national scope and urgency? A discussion
of the challenges and opportunities in the current federal policy climate for continuing to call for change in mathematics education.

NAM David Blackwell Lecture
Friday, August 7, 1:00-1:50 pm

Edray Goins  Purdue University
Why Should I Care About Elliptic Curves?

An elliptic curve E possessing a rational point is an arithmetic-algebraic object: It is simultaneously a nonsingular projective curve
with an affine equation y2 = x3 + Ax + B, which allows one to perform arithmetic on its points; and a finitely generated abelian
group E(Q) ~ E(Q)ors X Z", which allows one to apply results from abstract algebra.

In this talk, we discuss some basic properties of elliptic curves, and give applications along the way.

Pi Mu Epsilon J. Sutherland Frame Lecture
Friday, August 7, 8:00-8:50 pm

Persi Diaconis  Stanford University

The Mathematics of Perfect Shuffles

Magicians and gamblers can shuffle cards perfectly (demonstrations provided). Understanding what can (and cannot) be done with
shuffles leads to math problems, some beyond modern mathematics. The math is also useful for describing all sorts of computer
algorithms.

AWM-MAA Etta Z. Falconer Lecture
Friday, August 7, 8:30-9:20 am

Kate Okikiolu  University of California at San Diego

The Sum of Squares of Wavelengths of a Closed Surface

For the Laplacian on a closed manifold, we define a spectral invariant which is heuristically the sum of squares of the wavelengths
which is a regularized trace of the inverse of the Laplacian. On a technical level, this is an analog for surfaces of the ADM mass
from general relativity. We discuss a negative mass theorem for surfaces of positive genus, and give a probabilistic interpretation.



Invited Paper Sessions

History of Mathematics
Thursday, August 6, 1:00-3:20 pm

Fernando Gouvea (FQGOUVEA@COLBY.EDU) Colby College

Emilia’s Arithmetic: A Brazilian Intellectual Tackles Mathematics Education

In the first half of the twentieth century Monteiro Lobato was one of Brazil’s most prominent public intellectuals. Around 1930, he
set out to write a sequence of children’s books treating various subjects from the school curriculum. After doing one on language
and grammar, he tackled arithmetic. We will take a look at the results and ponder what they tell us about mathematics education.

Charlotte Simmons  (cksimmons@uco.edu) University of Central Oklahoma

Augustus De Morgan: The Man Behind the Scenes

Augustus De Morgan was a nineteenth century mathematician whose contributions to mathematics are not fully appreciated by
historians. “[Clertainly he made no lasting original contribution to mathematics,” says Smith. This talk will explore the significant
contributions made by De Morgan from “behind the scenes.” De Morgan was a close friend and correspondent of Sir William
Rowan Hamilton and George Boole, two of the greatest algebraists of the nineteenth century. He significantly impacted both of
their careers, and it is doubtful that they would have attained the level of success that they ultimately achieved without his help.
We also explore his contributions to the field of actuarial science, both direct (via his own papers) and indirect (via his friendship
and support of actuary pioneer Benjamin Gompertz). If he had done nothing else noteworthy in mathematics besides supporting the
efforts of these three men, we would still owe him a great debt.

Jim Tattersall  (tat@providence.edu) Providence College

Mathematical Queries from Late Nineteenth Century American Publications

We focus on the mathematical columns that appeared in the American Mathematical Monthly, Mathematical Visitor, Mathemat-
ical Magazine, and Yates County Chronicle in the period from 1870 to 1900. We briefly discuss the history of the mathematical
departments in each publication before illustrating a few of the problems that were contributed by readers.

Janet Beery (janet_beery @redlands.edu) University of Redlands

Sums of Powers of Integers

Fermat’s and Pascal’s work on sums of powers of integers is relatively well known, while that of Thomas Harriot (c. 1560-1621)
and Johann Faulhaber (1580-1635) remains little known. In this presentation, we review the history of sums of integer powers from
Pythagoras (6th century BCE) through Jakob Bernoulli (1654-1705), focusing on Harriot’s and Faulhaber’s contributions.

Stacy Langton  (langton @sandiego.edu) University of San Diego

Newton’s Theory of the Speed of Sound

As an application of his principles of mechanics, Newton attempted, in the second book of the Principia, to calculate the speed
of sound. The value he arrived at was about 15% too low. Today we can understand this discrepancy by noting that Newton had
assumed, in effect, that sound waves were isothermal. Laplace proposed a different assumption in 1816: that sound waves are not
isothermal but, as we now say, adiabatic. The resulting theory agrees well with measured values of the speed of sound. So Newton
made a wrong assumption about the thermodynamic nature of sound waves. But had he made Laplace’s correction, he would have
obtained the correct value for the speed of sound. It would seem, therefore, that the rest of his theory must be more or less correct.
But what Newton writes is very difficult to understand (at least for me!). He does not seem to be applying the basic principles that
he stated in the first book of the Principia—in particular, the famous “Second Law”. So what principles is his treatment actually
based on, and how does it work? In this talk I will try to disentangle these questions.

4
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Gems of Combinatorics
Friday, August 7, 3:30 pm-5:30 Pm

Naiomi Cameron (ncameron@Iclark.edu) Lewis & Clark College

Combinatorial Enumeration via the Riordan Group

The Riordan group consists of infinite lower triangular matrices whose columns are determined by two generating functions. After
providing some background on this interesting combinatorial structure, I will present some lattice path enumeration and determinant
evaluation problems where the Riordan group has proven useful.

Joe Buhler (jpb@ccrwest.org) Center for Communications Research

Juggling Bijections
Bijections arising from the mathematical theory of juggling patterns will be described, proved, and performed, as appropriate.

Gregory Warrington  (gwarring@gmail.com) University of Vermont

A Combinatorial Variation of Sylvester’s Four-Point Problem?

Sylvester’s Four-Point Problem asks for the probability that four points chosen at random from a region R have a quadrilateral as
their convex hull. If R is convex, the answer has bee shown to range between 2/3 and 0.704, depending on the particular region R.
We present a combinatorial version of this problem involving permutations for which the answer appears to be exactly 3/4.

Ravi Vakil (vakil@math.stanford.edu) Stanford University

A New Description of the Outer Automorphism of S¢
I'll give a (hopefully) new and (hopefully) fun and (literally) colorful description of the outer automorphism of S¢, and describe
how it connects to other descriptions.

The Mathematics of Poker
Saturday, August 8, 1:00-3:30 pm

Brian Roger Alspach  (brian.alspach@newcastle.edu.au) University of Newcastle

Three Mathematical Gems Arising from Poker
There are many mathematical questions that arise in poker. This can provide some motivation for students to study certain topics.
We discuss three problems that involve group theory, recurrence relations, and inclusion-exclusion.

David Bachman  (bachman@pitzer.edu) Pitzer College

Convergence of Discrete Poker Endgame Models

Poker endgames are classically analyzed by making one of two simplifying assumptions: either the deck is small (e.g. three cards
or less), or the deck is continuous. It is not possible to analyze large finite decks by hand, but with the aid of computers we can
investigate the convergence of the discrete models to the continuous ones. This justifies the use of the continuous models to inform
decisions in “real poker,” where the number of possible hands is large, but finite.

Thomas S. Ferguson  (tom@math.ucla.edu) UCLA

Variations on Basic-End-Game in Poker

Basic-End-Game in poker is a game-theoretical model of a situation that sometimes occurs in poker in the last round of betting
when there are just two players left. It is simple enough for a complete analysis, yet the analysis shows some surprising features.
However, being a mathematical model, some simplifying assumptions are made that may not be satisfied is realistic situations. For
example, in a bluffing situation, the model assumes that both players know the exact probability the bluffer has a winning hand.
But the players may have personal information given by the cards that lead to different assessments of the probability of winning.
Worse, one of the players may be giving away information inadvertently, through his nervousness for example, that his opponent
may be able to use. One may analyze this as a game, but if a person does not know how he is giving away information, or even
that he is giving away information at all, it should be analyzed as a pseudo-game, that is, as a game in which one of the players
does not know all the rules of the game. Here the nervous player doesn’t know he is giving away information. If the game is played
repeatedly, how should his opponent best take advantage of the situation? And what should the nervous player do to minimize the
effects of the information leak?
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Bill Chen The Susquehanna International Group
Jarrod Ankenman Brown University

Bet Sizing for No Limit

We will explore the optimal bet sizes to make in NL games, and the solution methods that we use. We will start with the [0,1]
full river game and see how the strategy changes for various other games. The drawback of making multiple bet sizes is that you
bifurcate your distribution and thus you become more predictable, however it has been shown that in certain cases the gain in being
able to make different bet sizes outweighs this.

Steven Bleiler  (bleilers@pdx.edu) Portland State University

Quantized Poker

Poker has become a popular pastime all over the world. At any given moment one can find tens, if not hundreds, of thousands of
players playing poker via their computers on the major on-line gaming sites. Indeed, according to the Vancouver, B.C. based pok-
erpulse.com estimates, more than 190 million US dollars daily is bet in on-line poker rooms. But communication and computation
are changing as the relentless application of Moore’s Law brings computation and information into the quantum realm. Classical
games when played in this coming quantum computing environment or if played with quantum information become “quantized”
and in almost all cases, the “quantized” versions of these games afford many new strategic options to the players. The study of
these so-called quantum games is quite new, arising from a seminal paper of D. Meyer published in Physics Review Letters in
1999. The ensuing near decade has seen an explosion of contributions and controversy over what exactly a quantized game really
is and if there is indeed anything new for game theory. With the settling of some of these controversies it is now possible to fully
analyze some of the basic endgame models from the game theory of Poker and predict with confidence just how the optimal play
of Poker will change when played in the coming quantum computation environment. The analysis presented here shows that for
certain players, “entangled” poker will allow results that outperform those available to players “in real life”.

Open and Accessible Problems in Knot Theory
Session 1: Friday, August 7, 10:30-11:50 am

Matthew E. DeLong  (mtdelong@taylor.edu) Taylor University

Knot Colorability: Undergraduate Research using Crayons, Computers and Linear Algebra

An easily accessible invariant that can sometimes be used to distinguish knots is colorability. Colorability, as its name suggests, can
be investigated with crayons by knot theorists of any age and experience. Colorability also has an algebraic basis, and it is closely
related to another knot invariant, the determinant of knot. Determinants of knots can be investigated, by hand or with computers, by
undergraduates who know a little linear algebra. It is known how the determinants of certain classes of knots behave, for example
how the determinant of an (m, n) torus knot depends upon m and n. There are other, more complicated, classes for which it is not
completely known how the determinant behaves. One such class consists of the (m,n, r, s) twisted torus knots. In this talk I will
report on the work of two undergraduate researchers who investigated the determinants of certain families of twisted torus knots. I
will explain how they used MATLAB to form conjectures and how they subsequently used Mathematica to assist them in working
out the proofs of these conjectures. The proof techniques that the students developed were original but elementary, and could be
used on other classes of knots for which the behavior of the determinant is still unknown.

Ramin Naimi  (raynonym@yahoo.com) Occidental College
Lots of New Intrinsically Knotted Graphs via Computer Programs

A graph is said to be intrinsically knotted (IK) if every embedding of it in 3-space contains a nontrivial knot. I will describe recent
work done jointly with students and colleagues in the field of IK graphs, as well as projects that would be great for undergraduate
students to work on. We have written various computer programs that have helped us discover lots of new IK graphs, as well as
counterexamples to some questions. As the graphs get larger, however, the programs slow down and reach their limits of usefulness,
at which point we need to write faster programs, find new tricks, or prove new theorems.

Thomas Mattman  (TMattman@CSUChico.edu) California State University, Chico

Knotted Graphs and Boundary Slopes

We say that a graph is intrinsically knotted if every embedding of the graph has a knotted cycle. By work of Robertson and Seymour,
intrinsic knotting is determined by a finite list of minor minimal knotted graphs. However, determining that list remains difficult.
This leaves many open problems including classification of graphs on 9 vertices, bipartite graphs on 11 or 12 vertices and, more
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generally, questions about multipartite or other types of graphs. Marc Culler has proposed A-polynomials for several 3-braids. This
leads to a listing of the boundary slopes of those knots. It would be very useful to have a description of the surfaces in a 3-braid that
give rise to these boundary slopes.

Joel Foisy  (foisyjs@potsdam.edu) SUNY Potsdam
Linking Graph Theory and Knot Theory

We say a graph is intrinsically linked if it contains, in every embedding into 3-space, two disjoint cycles that form a non-split link.
In the early 1980’s, Conway-Gordon and Sachs proved that the complete graph on 6 vertices is intrinsically linked. Since then,
there have been many new related results, many of which involved research done by undergraduates. We will discuss some of these
related results, including some that generalize the idea of intrinsically linked graphs to embeddings into other spaces.

Lew Ludwig  (ludwigl@denison.edu) Denison University

Link and Knots in Complete Graphs with Linear Edges

In 1983 Conway and Gordon and Sachs proved that every embedding of the complete graph on six vertices, Kg, is intrinsically
linked. In the same article, Conway and Gordon showed that the complete graph on seven vertices, K7, is intrinsically knotted.
In this presentation we discuss my work with undergraduates students classifying the number of links and knots in straight-edge
embeddings of K7. We also consider whether straight-edge embeddings of Kg are triple linked, extending the work of Flapan,
Naimi, and Pommersheim. Straight-edge embeddings are of interest to molecular chemists who try to synthesis knotted and linked
molecules. A number of open questions will be posed. No prior knowledge of knot theory or graph theory is assumed for this
presentation.

Session 2: Friday, August 7, 1:00-3:30 pm

Kenneth C. Millett  (millett@math.ucsb.edu) University of California

Knots, Ephmeral Knots and Slipknots in Random Walks and Equilateral Polygons

Diao, Pippenger, Sumners, and Whittington proved the Delbruck-Frisch-Wasserman conjecture that the probability that a self-
avoiding random walk or equilateral polygon contains a knot goes to one as the number of edges goes to infinity. An ephemeral
knot is defined to be a knotted segment of a walk or polygon that is contained in a larger unknotted segment, called the associated
slipknot. Millett, Dobay, and Stasiak showed that the statistics of random closures, to the sphere at infinity, of a polygonal segment
provide an effective definition of knotting of the segment. We prove that the probability that a self-avoiding random walk or
equilateral polygon, in 3-space or the simple cubic lattice, contains a slipknot goes to one as the number of edges goes to infinity.

Sandy Ganzell (sganzell@smcm.edu) St. Mary’s College of Maryland

Hot Jones!

In the 1980s, Vaughan Jones revolutionized Knot Theory with the discovery of a new method for determining knot equivalence.
The Jones polynomial has been widely studied since then, yet many of its most basic properties remain mysterious. In this talk we
introduce the Jones polynomial and explain why it continues to be such a hot research topic for undergraduates and professionals
alike.

Colin Adams  (cadams@williams.edu) Williams College

Three Knotty Tales: Complementary Regions, Spiral Index and Spanning Surfaces

In this talk, we will consider three questions related to projections of knots: 1. If we restrict the complementary regions of knot
projections, say for instance allowing only triangles, quadrilaterals and pentagons, what knots can we create? 2. If we draw knot
projections without any inflection points, so they always curve the same direction, are we just getting versions of braids? 3. Given a
single alternating projection of a knot, what can we say about the collection of all spanning surfaces for the knot? All three questions
have somewhat surprising answers, and all leave open a variety of further questions to pursue. No particular background assumed.
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Research with Undergraduates
Saturday, August 8, 2:00-5:00 pm

Diana M. Thomas (thomasdia@mail. montclair.edu) Montclair State University
A Mathematical Model of Weight Change with Adaptation

As obesity and its related health problems grow around the world, efforts to control and manage weight is increasing in importance.
It is well known that altering and maintaining weight is problematic and this has led to specific studies trying to determine the
cause of the difficulty. Recent research has identified that the body reacts to forced weight change by adapting individual total
energy expenditure. Key factors are an adaptation of resting metabolic rate, non-exercise activity thermogenesis and dietary induced
thermogenesis. We develop a differential equation model based on the first law of thermodynamics that incorporates all three
adjustments along with natural age related reduction of the resting metabolic rate. Forward time simulations of the model compare
well with mean data in both overfeeding and calorie restriction studies.

Aparna Higgins  (Aparna.Higgins @notes.udayton.edu) University of Dayton

Directing Undergraduate Research—Issues Beyond Solving the Mathematical Problem

Creating an authentic research experience for an undergraduate student involves more than merely solving the mathematical prob-
lem. We will address issues that begin well before the research starts (such as choosing an appropriate problem for this student),
that occur during the time the research is conducted (such as support for both student and faculty member), and that arise after the
research has concluded (such as choosing an outlet for communicating the results of the research).

Ali Nadim  (ali.nadim@cgu.edu) Claremont Graduate University

Electrowetting and Digital Microfluidics

Electrowetting actuation of individual liquid droplets on a solidsurface, known as digital microfluidics, has a variety of interesting
applications. These include liquid lenses without mechanical moving parts (www.varioptic.com), novel displays for consumer
electronics (www.liquavista.com), and liquid handling without the need for channels, pumps or valves (www.liquid-logic.com).
In this talk, we review our group’s progress in this area and describe some of the mathematical models we have developed that
help us estimate the magnitudes of forces and speeds that can be achieved by electrowetting. Our models focus on the problem of
electrowetting actuation of individual sessile drops on a patterned array of electrodes with a thin dielectric coating. For both the
case when the drop is electrically grounded from below and when it is floating, we compute the electric field in the vicinity of the
drop over a range of frequencies and use the traction derived from the Maxwell stress tensor to calculate the effective electrowetting
force on the drop. At low frequencies when the drop behaves like a perfect conductor, the results are compared with previously
derived lumped parameter models for the electrowetting force.

Cynthia Wyels  (cynthia.wyels@csuci.edu) California State University Channel Islands

Graph Labeling Problems Appropriate for Undergraduate Research

Distance labeling requires an assignment of labels (positive integers) to the vertices of the graph so as to satisfy one of several
conditions involving the differences between the labels and the distances between the vertices. (The motivating context is that
of assigning frequencies to transmitters so that interference is avoided.) Many labeling problems are immediately accessible to
undergraduates and are valuable to their learning what research is and how it may be conducted. We’ll discuss solved problems to
which undergraduates contributed and some open problems ripe for undergraduate exploration.

Abdul-Aziz Yakubu (ayakubu@howard.edu) Howard University

Mathematical Models in Ecology and Epidemiology

More recently, mathematics has benefited from infusion of interests and techniques from biology. Simple mathematical models
often provide useful insights that help our understanding of complex biological problems. Using three mathematical models, we will
illustrate the role of mathematical models in understanding the interplay among human behavior, clinical diagnostic accuracy, and
biosurveillance; monarch butterfly population dynamics; and implications of harvesting on the stability and resilience of exploited
fisheries systems.

Ami Radunskaya (aer04747 @pomona.edu) Pomona College

Mathematical Models of Tumor Growth: Lessons Learned from (and with) Undergraduates.

A research collaboration involving undergraduates is a qualitatively different undertaking from work with colleagues or graduate
students. Successful outcomes can be encouraged by setting up realistic expectations, by matching students with topics of interest,
by clearly articulating the project’s focus and timetable, and by providing consistent, direct supervision. These are not easy tasks,
especially when working with teams of students. In this talk, I will briefly describe a few lessons we have learned, sometimes the
hard way, in the context of our ongoing research program modelling immunotherapy for cancer. In particular, I will discuss lessons
learned on how to design projects, how to get funding, how to attract students, and how to complete the proposed research.
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Mathematical and Computational Genomics
Thursday, August 6, 3:00-5:30 pm

Cedric Chauve (cedric.chauve @sfu.ca) Simon Fraser University

An Introduction to Some Mathematical Aspects of Genome Rearrangements

Genomes evolve through both small-scale mutations at the nucleotide level, but also through major mutations that concern large
genome segments, called genome rearrangements. This talk will describe how these rearrangements are modelled as operations on
permutations or sequences and introduce the very rich combinatorial theory that has been developped in the last 20 years to analyse
such genome rearrangements.

Anne Bergeron (bergeron.anne @uqam.ca) Universite du Quebec a Montreal

Sorting Genomes with Parking Functions

One of the most rewarding aspects of working in computational biology is to stumble upon unusual connections between biology
and computer science. In this talk we will describe such a connection: genome sorting is a way to trace back the genomes of two
species to their common ancestor, while parking functions are related to the problem of assigning an index to a data record. We will
show how parking functions code for specific ways of sorting genomes.

Binhai Zhu  (bhz@cs.montana.edu) Montana State University

Approximability and Fixed-Parameter Tractability for the Exemplar Genomic Distance Problems

Handling errors and redundancies in genomic data is an important problem in comparative genomics. In this talk, I will survey the
approximability and fixed-parameter tractability for some Exemplar Genomic Distance problems. I will mainly focus on three prob-
lems: the exemplar breakpoint distance (EBD) problem, the exemplar non-breaking similarity (ENbS) or the exemplar adjacency
number problem (which is the complement of EBD), and the maximal strip recovery (MSR) problem. Basically, EBD does not
admit any polynomial-time approximation or any FPT algorithm unless P=NP. ENDS is linearly reducible from Independent Set, so
it does not admit an approximation of factor jmath; n€ j/math; unless P=NP, and it is W[1]-complete (loosely speaking, there is no
FPT algorithm for ENbS unless FPT=W[1]). The status on MSR is more positive, it was shown to have a factor-4 approximation
previously. Recently, we proved that it is NP-complete and we designed an FPT algorithm for it. Some interesting open problems
will be covered in the talk as well.

Aida Ouangraoua (aida_ouangraoua@sfu.ca) SFU and LaCIM, UQAM

Ancestral Genome Architecture Reconstruction
We describe a general methodological framework for the reconstruction of ancestral genome architectures based on the detection of

conserved groups of genomic markers and a classical graph-theoretical problem, the Consecutive Ones Problem and the associated
PQ-tree.

Hamidreza Chitsaz  (hrc4 @sfu.ca) Simon Fraser University

Predicting RNA-RNA Interaction Probability and Structure

Background: Until recently, RNA has been viewed as a simple “working copy” of the genomic DNA, simply transporting infor-
mation from the genome into the proteins. In the 1980s, this picture changed, to certain extent, with the discovery of ribozymes
and the realization that the ribosome is essentially an “RNA machine”. Since the turn of the millenium, however, RNA has moved
from a fringe topic to a central research topic following the discovery of RNA interference (RNA1), the post transcriptional silenc-
ing of gene expression via interactions between mRNAs and their regulatory RNAs. Motivation: Recent interests, such as RNA
interference and antisense RNA regulation, strongly motivate the problem of predicting whether two nucleic acid strands interact.
The specificity of these interactions depends on the stability of intermolecular and intramolecular base pairing. While methods like
deep sequencing allow to discover an ever increasing set of ncRNAs, there are no high-throughput methods available to detect their
associated targets. Hence, there is an increasing need for precise computational target prediction. In order to predict base-pairing
probability of any two bases in interacting nucleic acids, it is necessary to compute the interaction partition function over the whole
Boltzmann ensemble. The partition function is a scalar value from which various thermodynamic quantities can also be derived.
For example, the equilibrium concentration of each complex nucleic acid species and also the melting temperature of interacting
nucleic acids can be calculated based on the partition function of the complex. Results: We present a model for analyzing the ther-
modynamics of two interacting nucleic acid strands considering the most general type of interactions studied in the literature. We
also present a corresponding dynamic programming algorithm which computes the partition function over (almost) all physically
possible joint secondary structures formed by two interacting nucleic acids in O(1n®) time and O(n*) space. The algorithm involves
a detailed case analysis which is also interesting from a purely combinatorial point of view. The same combinatorial recursion can
be used to predict the joint secondary structure of two nucleic acids. We verify the predictive power of our algorithm by computing
(1) the melting temperature for interacting RNA pairs studied in the literature and (2) the equilibrium concentration for several
variants of the OxyS-fhlA complex. In both experiments our algorithm shows high accuracy and outperforms competitors.
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Applications of Fluid Dynamics
Saturday, August 8, 8:30-10:30 am

Benjamin Akers  (akers@math.uic.edu) University of Illinois at Chicago

Stokes, Taylor, Wilton and the Power of Series

Applications of perturbation series will be presented, with historical perspective. Perturbation series are considered in the context
of water waves and roots of polynomials. The role of resonances in perturbation series expansions are explored. Modern boundary
perturbation methods for solving the water wave problem are motivated.

Kurt Ehlers  (kehlers@tmcc.edu) Truckee Meadows Community College

Micro-Locomotion: Squirmers, Rowers, Spinners, and Singers

Microorganisms live in an Aristotelian world dominated by viscosity where inertia plays absolutely no role. After a brief review
of known mechanisms for bacterial self-propulsion, I will introduce a new model for the self-propulsion of certain strains of
Synecococcus (blue-green algae) based on acoustic streaming (AS). These one-cell organisms swim at 10-20 diameters per second
without flagella or visible changes in shape. Biologists have discovered that some cells are able to generate high frequency small
amplitude surface acoustic waves (SAW’s) on their outer membrane using coupled molecular motors. Could traveling SAW’s
generating AS be the mechanism for Synechococcus self-propulsion? Do Synechococcus “sing” themselves along? I will present
theoretical and experimental evidence.

Malgorzata Peszynska  (mpesz@math.oregonstate.edu) Oregon State University

Flow and Transport in Subsurface with Multiple Scales

Modeling the remediation of contaminated aquifers, oil and gas recovery, and storage and management of greenhouse gases in
subsurface requires good understanding and accurate computational simulations of underlying processes of flow and transport.
These phenomena are described by coupled nonlinear partial differential equations with data at multiple spatial and temporal
scales. Novel mathematical and computational models guide us how to battle the “tyranny of scales” and multi-physics phenomena
in order to extract reasonably useful information in a practical time. In the talk we will show recent results of modeling of i) flow
with inertia at porescale, ii) flow and transport at lab scale with non-separated scales, and iii) simulation of methane hydrates (“Ice
that Burns”) over thousands of years.

Roger Samelson  (rsamelson@coas.oregonstate.edu) Oregon State University

Mathematical Modeling of Coastal Ocean Circulation

Mathematical modeling of coastal ocean circulation spans a wide range of approaches and techniques, including both numeri-
cal simulation and analytical solution of equations expressing basic physical principles. For example, the linear theory of coastal
trapped wave dynamics has provided deep and lasting insights into the response of the coastal ocean to wind forcing, while high
resolution three-dimensional, primitive-equation numerical models that include nonlinear parameterizations of the effects of strat-
ified boundary layer turbulence are now being used to explore the complex dynamics of wind- and buoyancy-driven coastal ocean
flow over realistic shelf and slope topography. Advanced data assimilation methods, similar to those used for numerical weather
prediction, are now also being used with these high-resolution primitive-equation models.

Discrete Mathematics
Thursday, August 6, 3:30-6:30 Pm

Colin Starr  (cstarr@willamette.edu) Willamette University
Josh Laison  (jlaison @willamette.edu) Willamette University

2-odd Graphs and Prime Distance Graphs

A graph G is a prime-distance graph if the vertices can be labeled with distinct integers in such a way that the differences
between the labels on adjacent vertices are all prime. A graph is 2-odd if the differences are either exactly 2 or odd. We present a
characterization of 2-odd graphs and a family of 2-odd circulant graphs. We also offer a conjecture relating prime distance graphs
and 2-odd graphs.
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Rob Beezer (beezer@ups.edu) University of Puget Sound

Everything You Wanted to Know About the Hoffman-Singleton Graph, But Were Afraid to Draw
The Hoffman-Singleton Graph is an amazing combinatorial object. We’ll use its 50 vertices and 175 edges to motivate a tour of a
variety of combinatorial structures, with an emphasis on visual representations of the graph’s properties.

John Caughman (caughman@pdx.edu) Portland State University

Higher Order Lattice Chains and Delannoy Numbers: The enumeration

Lattice chains and Delannoy paths represent two different ways to progress through a lattice. We use elementary combinatorial
arguments to derive new expressions for the number of chains and the number of Delannoy paths in a lattice of arbitrary finite
dimension. Specifically, fix nonnegative integers 1, ...,n4, and let L denote the lattice of points (a1,...,ay) € 74 that satisfy
0 <a; <n;for1 <i < d.We prove that the number of chains in L is given by

k/

: d—1 .
natl N ik (k=1 ng +k—1 nj+i—1
e SR ()

n
k=1i=1 d j=1

where k/ . =n1 +---ng_; + 1. We also show that the number of Delannoy paths in L equals

max
k/

max it k—1\{ng +k—1 d-1 ng+i—1
22D (i—l)( )H< nj )

n
k=1i=1 d j=1

Setting n; = n (for all i) in these expressions yields a new proof of a recent result of Duichi and Sulanke relating the total number
of chains to the central Delannoy numbers.

Chuck Dunn  (cdunn@linfield.edu) Linfield College

Higher Order Lattice Chains and Delannoy Numbers: The generating functions

The recurrence relations satisfied by the n-dimensional chain numbers and n-dimensional Delannoy numbers have similar char-
acteristics. We define a concept which describes the recursive structure these two sequences share and use it to derive an explicit
formula for the generating function for any such sequence.

Erin McNicholas  (emcnicho @willamette.edu) Willamette University

Vertex Adjacencies in Random Planar Trees

A planar tree is a tree having a designated root vertex and a specified cyclic ordering of edges emanating from this vertex. We
show how a Dyck path representation can be used to recast questions about the probabilistic structure of random planar trees
into straightforward counting problems. Using this Dyck path approach, we reveal the binomial structure of vertex adjacencies in
random planar trees as the number of edges goes to infinity.

Daniel Cranston  (dcransto@rutgers.edu) DIMACS (Rutgers University)
I. Hal Sudborough (hal@utdallas.edu) University of Texas at Dallas
Doug West  (west@math.uiuc.edu) University of Illinois, Urbana-Champaign

Bounds for Cut-and-Paste Sorting of Permutations

We consider the problem of finding the maximum number of moves required to sort a permutation of 1,2, ...,n using cut-and-
paste operations, in which a segment is cut out and then pasted into the remaining string, possibly reversed. Every permutation of
1,2, ...,n can be transformed to the identity in at most [2n/3] moves and some permutations require at least |7/2| moves.

Matroids You Have Known
Friday, August 7, 2:00-5:00 pm

David Neel (neeld@seattleu.edu) Seattle University
Matroids and the Third Deadly Sin

We will first whirlwind our way through various definitions of matroids to prepare the way for later talks. We will conclude with a
discussion of greed and an associated algorithm, connections to matroids, and an example or two.



12 Invited Paper Sessions

Gary Gordon  (gordong@Ilafayette.edu) Lafayette College

Pretty pictures produce pretty matroids

Matroids that arise from highly symmetric objects are highly symmetric as geometries. We’ll look at several examples where there
are close connections between the symmetry of the original object (a polytope, a subset of a lattice or a root configuration) and the
corresponding matroid.

Jakayla R. Robbins  (jrobbins @ms.uky.edu) University of Kentucky

From Digraphs and Determinants to Oriented Matroids

Many of the results in Matroid Theory were motivated by results in Graph Theory and Linear Algebra. In fact, the edge set of
every graph and the column vectors of every matrix over a field can be viewed as the element set of a matroid. Directed graphs, or
digraphs, are one of the natural extensions of graphs. An oriented matroid is to a matroid what a digraph is to a graph. In this talk,
we will see how digraphs and matrices over ordered fields motivate the study of oriented matroids. Oriented matroids that can be
derived from a digraph or a matrix over an ordered field are a special class or oriented matroids. An oriented matroid that can be
derived from a matrix over an ordered field is said to be realizable. We will conclude the talk with some results about realizable
oriented matroids.

Carla Denise Cotwright (cdcotwright@gmail.com) Hampton University

“Clone Wars”—_Clones in Matroids
We’ll discuss the notion of clones in matroids. Results relate clones in a matroid to minors of that matroid. Characterizations of
matroids that contain few clonal-classes will be discussed, as well.

Talmage James Reid (mmreid@gmail.com) The University of Mississippi

On Circuit Sizes in Matroids

Murty in 1971 characterized the connected binary matroids with all circuits having the same size. We characterize the connected
binary matroids with circuits of two different sizes, where the largest size is odd. As a consequence of this result we obtain both
Murty’s result and other results on matroids with circuits of only two sizes. We also show that it will be difficult to complete the
general case of this problem. This is joint work with Manoel Lemos and Haidong Wu.

Brett Stevens  (brett@math.carleton.ca) Carleton University

The Solution to the Shannon Switching Game

Shannon’s Switching Game is a problem about the connectivity of a network under attack. One player deletes edges and the other
makes some invulnerable attempting to connect two vertices before the other player destroys all possibility of connection. In a 1964
article that is now regarded as a classic, A. Lehman generalized the game to matroids and completely solved it. A. Lehman was
awarded the Fulkerson prize for his work in discrete mathematics. We present an outline of the solution and give examples of the
application of Lehman’s necessary and sufficient conditions for a player to win.

Graphs, Networks and Inverse Problems
Saturday, August 8, 2:30-5:00 pm

Chad Klumb  (cklumb@gmail.com) University of Washington

Nonunique Solutions to the Inverse Problem for Electrical Networks
We discuss networks for which the discrete inverse problem has nonunique solutions. These networks have the distinctive property
that, while there are multiple solutions to the inverse problem, there are still only finitely many solutions.

Tom Boothby  (boothby @math.washington.edu) University of Washington

Embedding Permutation String Diagrams

Given any permutation in o € Sy , we can visualize that permutation by drawing n pairs of points, and connecting them according to
the permutation. Thatis, a graph with 2n vertices placed on the boundary of a disk in circular order, {x1,...,Xn, Yn, -+ V1, X1, ...}
and edges (x;, xg(;)). We then compute the minimal genus surface that such a graph can be embedded on, while preserving the
ordering of the vertices, and show that it is equal to the minimal number of terms in a factorization of o into block interchanges.
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Liz Stanhope  (stanhope @Iclark.edu) Lewis and Clark College
What is an Orbifold Graph

Orbifolds are objects in differential geometry that have recently attracted a lot of interest in the mathematics and mathematical
physics communities. One line of inquiry is to look at what characteristics of an orbifold can be ‘heard’ through the spectrum of
the orbifold’s Laplace operator. One may ask if spectral questions about orbifolds can be transferred to the setting of graph theory.
This possible extension of familiar spectral graph theory is the subject of this talk

Richard Froese (rfroese@math.ubc.ca) University of British Columbia

Absolutely Continuous Spectrum for Discrete Schrodinger Operators

If the Laplacian on an infinite graph has absolutely continuous spectrum, it is reasonable to expect that some absolutely continuous
spectrum should persist if we add a small random potential. However, this is not always true, and in most cases where it is expected
to be true the problem is completely open. In this talk I will explain how the existence of absolutely continuous spectrum for small
random potentials can be established for some tree-like graphs.

Alberto Grunbaum (albertogrunbaum @yahoo.com) University of California, Berkeley

A Few Nonlinear Inverse Problems for Simple Networks
I will discuss some inverse problems for networks where a certain random walk takes place and one can only make probabilistic
measurements involving pairs of “external nodes”. This is motivated by medical imaging but may have applications in other areas.
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Effective Use of Dynamic Mathematical Software in the Classroom
Session 1: Thursday, August 6, 8:30-10:30 am

Marcia Weller Weinhold  (mweinhold @calumet.purdue.edu) Purdue University Calumet

Designer Functions: Power Tools for Mathematics Instruction

This Geometer’s Sketchpad lesson approaches polynomials as being built of linear factors. Students find that knowing the factors
(or the zeros) of a polynomial tells them precisely where the polynomial will be positive and negative, and hence the shape of the
polynomial. As they introduce new factors to the polynomial, students learn that they can predict its change in shape, so they see that
polynomials are truly “designer functions.” The lesson can be extended to include nonlinear irreducible factors, the fundamental
theorem of algebra, and the constant factor.

Nora Strasser (strasser@friends.edu) Friends Universtiy

Drawing Cycloids with Geometer’s Sketchpad

An activity using Geometer’s Sketchpad to demonstrate a wheel rolling along the ground using a marked point to trace a cycloid
will be presented. Students are given instructions to create a cycloid using geometer’s sketchpad. The object will be animated and
the students are asked to extend the exercise by investigating different types of cycloids. The types of cycloids investigated include
hypocycloids, epicycloids, curtate cycloids, and prolate cycloids. This is an activity that is used in Calculus when the parametric
equations of cycloids are studied. Students are better able to understand and visualize cycloids after participating in this activity.
The step-by-step instructions for the students will be included as well as a Geometer’s sketchpad file containing the completed
sketches.

James Parson  (parson@hood.edu) Hood College

Inversive Geometry in Geometer’s Sketchpad

Plane inversive geometry is a type of geometry that includes simultaneously Euclidean geometry, hyperbolic geometry, and spherical
geometry. I will present some Sketchpad activities that lead students to discover the basic properties of this geometry, to draw a
striking picture, and to develop the tools later used for exploring non-Euclidean geometries.

Daniel J. Heath  (heathdj@plu.edu) PLU
Rethinking Pythagorus with Geometry Playground

The Pythagorean Theorem, perhaps the most widely known result in mathematics, has been proven in countless ways, and remains a
basic building block of Euclidean geometry. We provide a discovery activity utilizing Geometry Playground to see that Pythagorean
Theorem analogs can provide a gateway into understanding non-Euclidean geometries as well, including our own (spherical) world.

Larry Ottman  (ottmanl@hhsd.k12.nj.us) Haddon Heights Public Schools

Using Geometry Expressions to Explore Crop Circles

What is the best way for a farmer to maximize field space using center pivot irrigation? The landscape in parts of the arid west
is a patchwork laboratory of circular fields that show numerous possible configurations. The need to work around existing terrain
features and irregular shaped plots provides many interesting opportunities for geometrical investigations. Students can use the
unique capabilities of Geometry Expressions to explore the possibilities both algebraically and geometrically in the same software
package.

Bruce Torrence  (btorrenc @rmc.edu) Randolph-Macon College
Lights Out for Linear Algebra

The popular game “Lights Out” (it’s even available as an iPhone app) can be analyzed completely using elementary linear algebra.
Adding a dynamic playing board and some other dynamic exploratory tools makes for an engaging classroom experience. A new
twist on this puzzle will be discussed: which starting configurations can be solved by clicking on exactly those lights that are
initially 1it? This leads to an exploration of the eigenspace of the Lights Out transition matrix, which for an #n x n board leads to an

jmath;n dimensional subspace of (Zz)”z.
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Session 2: Friday, August 7, 8:30-11:30 am

David Robert Gurney  (dgurney @selu.edu) Southeastern Louisiana University

Demonstrating the Central Limit Theorem with Minitab

Minitab statistical software provides a way for students to generate random samples of data from a variety of distributions - binomial,
chi-square, normal, Poisson, uniform, etc. Checking whether a sample is normal or not can easily be done using a built-in Minitab
procedure. Furthermore, many more random samples can be quickly generated, their means can be easily found and the Central
Limit Theorem can be shown to apply to each of these distributions.

James Quinlan  (quinlan @math.ohio-state.edu) Ohio State University

Dynamic Graphical User Interface in MATLAB using GUIDE

Building an interactive interface in MATLAB is easy, fun, and useful. Teachers and students can harness the power of MATLAB
from an interface with standard interface elements such as text boxes, drop-down menus, and slider bars, then display numerical
(or symbolic) results and graphs using a built-in integrated developing environment (GUIDE). The interface is an excellent way
for teachers to demonstrate a process and for students to develop conceptual understanding while also acquiring knowledge of
MATLAB, a useful skill in it’s own right. The demonstration will include elements of proper interface design as well as syntax to
handle user input and MATLAB output.

Leon Brin  (brinll @southernct.edu) Southern CT State University
Identifying Self-Similarity

A collection of self-similar fractals from classics like the Sierpinski Triangle and its variants to originals from the author will be
presented. The task to the student is to collage the fractals and, for each part of each collage, propose an affine transformation that
would map the whole to the part. IFS Freestyle, open source dynamic software for exploring fractals, is then used by the student
to check their proposals. If a proposal is correct, great. They will see a replica of the collaged fractal on screen. If not, the real
power of IFS Freestyle is unleashed. From the incorrect set of affine transformations, the student may click-and-drag the proposed
transformations or add or subtract transformations as needed until they correctly reproduce the given fractal. The effect of changing
the transformations is displayed in real time.

Sarah L. Mabrouk (smabrouk @framingham.edu) Framingham State College

Interactive MS Excel Workbooks: Learning Tools That Are More Than Spreadsheets

Since 2002, I have created a variety of tools that I have used in courses such as Introductory Statistics, College Algebra, Precalculus,
and Calculus. These tools are useful in concept exploration as well as for examples and drill problems for students; many provide an
infinite number of practice problems for students as well. In this presentation, I will give the audience a choice of topic to explore,
for example, (standard) normal distribution and confidence intervals for Introductory Statistics, equations of lines and polynomial
functions for College Algebra, trigonometric functions for Precalculus, and slope graphs and the derivative for Calculus. You are
welcome to examine some of the available tools on my web site, http://www.framingham.edu/faculty/smabrouk/Interactive/.

Jason Grout (grout@iastate.edu) Iowa State University

Online Interactive Worksheets with Sage

I will describe how to use interactive features of Sage and its web notebook interface to teach calculus topics. Sage (http://www.sagemath.org)
is a free open-source computer algebra system that includes several features that make it ideal for classroom use. The online note-

book interface makes it trivial to share worksheets and collaborate. It is easy to have Sage automatically build an “interact,” an

online interactive form in which students can adjust or input parameters using sliders, buttons, text boxes, etc., and see results
immediately. Sage’s powerful computer algebra and visualization capabilities encourage exploration. A vibrant and helpful com-

munity quickly addresses questions and requests. In addition, the free and open-source nature of Sage allows students to use Sage

in their own future workplaces or classrooms with no restrictions or fees.

Constance Edwards (constance.edwards @wku.edu) Western Kentucky University
Using E-activities with the ClassPad 300

We will show how to use the e-activity feature on the Casio ClassPad to engage students in a step-by-step learning process.

Diane Whitfield (dwhitfield @casio.com) CASIO MRD Center, Portland Community College

Using the ClassPad Manager Software to Assist in Teaching Mathematics
Can you improve your lecture by solving problems from both a Geometric and Algebraic view point? The answer is yes! Following
a brief introduction and discussion, examples I have used to enhance lectures in Algebra to Pre-Calculus will be shared.
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Paul Seeburger (psecburger@monroecc.edu) Monroe Community College

Verifying Surface Intersection Curves Visually

In multivariable calculus we ask students to determine the parametric equations for the curve of intersection of two surfaces.
This includes finding the intersection of two planes (a three-dimensional line), and the intersection of a pair of surfaces including
spheres, paraboloids, hyperboloids, and planes. Using a freely available online multivariable calculus applet called CalcPlot3D, a
pair of surfaces can be graphed along with the intersection curve (entered parametrically), and the intersection curve can be verified
visually. CalcPlot3D is part of an NSF-funded grant project called Dynamic Visualization Tools for Multivariable Calculus (DUE-
CCLI#0736968). See http://web.monroecc.edu/calcNSF/. This lesson includes an example to demonstrate in class and a worksheet
for students to complete as homework. Students are asked to use the CalcPlot3D applet to graph the surfaces in their problems along
with the space curves they obtain to represent the surface intersections. The applet allows the graphs to be printed and includes a
date/time stamp and the name of the computer used for the exploration.

Jack Ryder (jack@jimryder.com) Kean University

Visualizing Cycles in Random Sequences

This presentation demonstrates a recursive method for generating pseudorandom numbers and then dynamically displays its re-
lated cycle sequence. Students can investigate different initial seeds and constants for the generator, and immediately visualize
their related cycles. The material is applicable for use is discrete mathematics, statistics, numeric computing, simulation and ab-
stract algebra courses. Generating random number sequences is essential in diverse areas of applied mathematics such as statistics,
cryptography and for testing mathematical models on a computer via simulation. One of the best known pseudorandom number
generator algorithms is the linear congruential generator given by the recurrence relation: X,+1 = (aX, + ¢)mod(m) where a, c
and m are positive integers. The longest sequence before the generator starts to repeat is called the period. The best generators have
periods at, or close to, m. The sequence of random numbers r, 72, ..., p—1, 'y, can be plotted in two dimensions as a sequence of
ordered pairs (r1,72), (r2,73), ..., (rn—1, rn) which becomes a random walk. The corresponding graph is guaranteed to display a
cycle in its random walk since the numbers will repeat after at most m numbers. There may be one or more cycles depending on the
choice of a, ¢, m and the initial seed. Each cycle forms a “’cyclic group” with related mathematical properties. Students and teachers
can explore random number generation and the concept of cyclic groups with this software. A web link is provided for running the
software, and displaying overviews of cycles, groups, random number generation and student exercises.

Session 3: Saturday, August 8, 8:30-11:30 am

Pallavi Jayawant (pjayawan@bates.edu) Bates College

Decision-Making and Iteration

I will present a lesson that I have used in two of my courses - Graph Algorithms and Enumerative Combinatorics. The lesson is a
Maple worksheet which begins with a quick introduction to Maple and then moves on to writing simple procedures with decision-
making using statements such as “if..then..” and procedures with repetitions using for loops or while loops. The mathematical
content of the lesson is accessible to anyone with a calculus background. I will describe how I use the lesson in my classes to
introduce the students to some of the basic programming skills. I will then talk about how the lesson can lead to other Maple
lessons that enhance the understanding of the mathematical content of the course in which the lesson is used.

Michael Rogers (mroge02@emory.edu) Oxford College of Emory University

A Game to lllustrate the Definite integral

A game written in Mathematica by the speaker and freely available on the internet can be used to teach students the concept of a
definite integral. In the game a student draws the graph of a function so that its integral from 0 to x, 0 < x < 4, meets certain
criteria. In this way, the student explores the relation of the integral to area, the integral as a function of its upper limit, and the
corresponding fundamental theorem of calculus. The criteria in the game to be met can be randomly generated so that each student
gets a unique exercise to complete. The speaker assigns this as a —quiz” in his classes.

Helmut Knaust  (helmut@math.utep.edu) University of Texas at El Paso

Exploring Machin’s Approximation of =

In 1706 John Machin cleverly combined the tangent addition formula with Gregory’s power series representation of the arctangent
function to approximate the circular constant 7 to 100 digits. Following in Machin’s footsteps today gives students in a second
calculus course the opportunity to see a significant application of Taylor series techniques in action. With the help of a computer
algebra system such as Mathematica they can also quite effortlessly explore possible alternative designs for such an approximation
formula. In our talk we will present a hands-on lesson that is suitable both for an in-class laboratory activity or an out-of-class
project assignment.
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Therese Shelton  (shelton@southwestern.edu) Southwestern University

Visualizing an Accumulation Function

Students often have difficulty with accumulation functions, such as the cumulative distribution functions in Probability. Dynamic
graphing (using slider bars) in a computer algebra system (Mathematica) helps to clarify the relationship between the original
function and the accumulation function.

Lyle E. Cochran  (Icochran@whitworth.edu) Whitworth University

Interactive Demonstrations for Calculus

The key ideas of calculus are brought to life using high-quality, interactive Mathematica 7.0 graphics. These interactive, user-
friendly demonstrations help students develop an intuitive, geometric understanding of the important ideas of calculus while pro-
viding professors with powerful new teaching tools. Two examples will be provided along with ideas of how to engage students in
the learning process.

Chris Camfield (camfieldc @kenyon.edu) Kenyon College

Animating Multiple Maple Plots to Demonstrate Damped Harmonic Oscillation

Simultaneous animation of multiple Maple plots is a great way to demonstrate how damping effects a harmonic oscillator. By
watching the characteristic polynomial, the displacement-velocity phase portrait, and the displacement versus time plot change with
different levels of damping, students can see precisely what happens when a system transitions from underdamping to overdamping.
Seeing a straight-line solution suddenly arrive with the appearance of a real eigenvalue, students realize why the system instantly
changes from infinite oscillations to at most one oscillation. I have used this lesson in Differential Equations and also in a second
semester of Linear Algebra as an application of eigenvalues. A physics student in class even used the file while giving his own
presentation on the motion of spring-mass systems.

Philip B. Yasskin  (yasskin@math.tamu.edu) Texas A&M University
Douglas B. Meade (meade @math.sc.edu) University of South Carolina

Maplets for Calculus - Developing Intuition in a Computer Lab

Maplets for Calculus is a collection of 94 Maple applets for teaching single-variable calculus, including precalculus, limits, deriva-
tives, integrals, differential equations, sequences, series, and polar coordinates. They are highly pedagogical, using algorithmically-
generated or user-entered problems. Most Maplets ask students one or more questions and guide them through the solution process.
They build intuition, guide students through the steps of simple proofs and/or provide routine computational practice. The Maplets
balance the development of understanding and technical skills. Students find the hints, immediate feedback, step-by-step checking
of their responses and infinite patience as effective as a private tutor. Instructors also use the maplets as effective demonstrations
making use of the 2D/3D graphics and animations and the ability to launch a Maplet with a specific example. Other instructors de-
velop a project or a lab utilizing a Maplet in a guided-discovery exercise. The authors are in the process of incorporating a grading
capability into the Maplets. The presentation will highlight two activities used in a lab setting to develop the intuition 1) between one
and two sided limits and continuity and 2) on the approach of secant lines to tangent lines. This collection of Maplets are proving
useful at both the college and high school level. A Table of Contents and sample videos may be seen at http://m4c.math.tamu.edu/.
This project was awarded the 2008 ICTCM Award for Excellence and Innovation using Technology in Collegiate Mathematics and
is supported by NSF DUE CCLI Grants 0737209 (Meade) and 0737248 (Yasskin).

Brian Hollenbeck (bhollenb@emporia.edu) Emporia State University

Using Maple to Apply Cubic Spline Techniques in Calculus and Mathematical Modeling

The technique inherent in finding a cubic spline can be adapted to fit many applications and to emphasize concepts in various
mathematics classes. We will first introduce a Maple worksheet intended for Calculus I students to see how a cubic spline is fit to
data points. Students are then asked to alter the cubic spline method to design an initial rise and drop in a roller coaster using their
own parameters. This problem is intended to reinforce concepts associated with the derivative that students have recently learned.
We will also discuss how students can use Maple and splines in other courses. For example, cubic splines can be used in Calculus IT
to approximate the shape of a vase in order to find its volume. In Math Modelling, students are asked to explore multiple techniques
to design a high-speed railway route connecting several cities in an optimal way.
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The History and Philosophy of Mathematics, and Their Uses in the Classroom
Session 1: Friday, August 7, 8:30-11:50 am

Mike Krebs  (mkrebs@calstatela.edu) California State University, Los Angeles

A Video Introduction to the Epsilon-Delta Definition of the Limit

We present a short video which can be used in a Calculus, Analysis, or History of Math class as an initial introduction to the
definition of the limit. After first discussing the historical development of the epsilon-delta definition, the video then briefly takes
students through the underlying visual logic. The video will be available online (for free) through the NSF-sponsored National
Curve Bank. This presentation will end with a sing-a-long.

Ruth O’Keefe  (okeefer@ferris.edu) Kendall College of Art and Design

History of Mathematics in Art and Design

Teaching mathematics in a college of art and design is a formidable challenge. However, making the subject relevant to the History
of Art opens all possibilities to capture the interest of even the most skeptical student. Many artists and designers, through the
ages, used mathematics as a problem solving tool. In most situations they were not fluent in the knowledge of mathematics, but
rather used their natural instinct of intuition to accomplish their goals. By example, I propose to show examples of the “beauty of
mathematics” exhibited through the eyes of the artist and designer.

Susan Kelly  (kelly.susa@uwlax.edu) University of Wisconsin-La Crosse

Multiple Integrals Provide an Opportunity to Introduce a Women’s History Lesson in a Mathematics Class

Winifred Edgerton Merrill was the first American woman to receive her Ph.D. in Mathematics. She earned her degree from
Columbia University in 1886, a time when women were not allowed to be officially admitted to this male only university. In
her thesis, Multiple Integrals, she uses an application of Green’s Theorem which would work nicely in a Multidimensional Calculus
course. Highlights of her thesis and her life, obtained from published works, archives, and a personal family journal, will detail
some of her contributions to mathematics and to the advancement of women.

Vasos Pavlika  (V.L.Pavlika@wmin.ac.uk) University of Westminster

Teaching Mathematics via a Detour into her History.

This paper discusses how one may introduce topics in mathematics by initially discussing the mathematicians responsible for the
development of the topic. The topics discussed were algebraic inversion formulae leading to a discussion of groups and discourses
on Lagrange, Abel and Galois, complex numbers including discussions on such giants as: Gauss, Cauchy and Riemann and on the
calculus including discussions on Sir Isaac Newton and Gottfried Wilhelm Leibniz. The topics were discussed in courses delivered
at the University of Oxford, the University of London and the University of Westminster. The methods were considered as a
teaching tool due to the author’s observation over a number of years that student appreciated and requested a knowledge of the
history, development and background of the lives of the mathematicians responsible for the topics being taught.

Carol J. Browning (cbrowning@drury.edu) Drury University
A Student Reading Guide for Cayley’s Paper on the Theory of Groups

Students can gain much from reading original sources. However, even in original sources written in English, the terminology can be
different and the writing style unfamiliar. For students who are just learning new concepts using modern terminology, the wording
of original sources for those concepts can be indecipherable. In 1854, Cayley published a paper on the theory of groups. He begins
by describing why the set of permutations on 7 items forms a non-commutative group. He then determines all possible groups
of order 2 and of order 6. For the past several years, students in my abstract algebra class have been reading this paper just after
studying these concepts in our course. Over the years, I have developed a reading guide to lead students through the terminology.
Students complete the reading guide as they read the paper and then submit the completed guide. In this talk I will present the
reading guide, discuss the context for the assignment, describe the results, and consider how this model could be used for similar
assignments in other areas of mathematics.

Steven Edwards  (sedwards @spsu.edu) Southern Polytechnic State University

Aristarchus: The Man Who Introduced Mathematics to Astronomy
We examine the state of astronomical knowledge 300 BC and the contributions of Aristarchus of Samos, who was the first to use
astronomical observations and geometry to estimate the relative sizes and distances of the earth, sun, and moon.
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Colin Bryan Powell McKinney  (cbmckinn@math.uiowa.edu) University of Towa

Compound Ratio, Revisited

The notion of compound ratios is historically a sore subject for Greek mathematics. It is used once, but never defined, by Euclid
in the Elements. However, more advanced works such as the Conics of Apollonius make extensive use of compound ratios despite
the term being undefined and poorly elucidated in the primary Greek corpus. Later ancient authors, especially the commentators,
make an attempt at correcting this flaw by providing explications of the concept. In this talk, I will concentrate on two different
accounts provided by Eutocius of Ascalon in his commentaries on Archimedes’ On the Sphere and the Cylinder and Apollonius’
Conics. Eutocius’ two descriptions of compound ratios are very similar, but I will demonstrate how the small differences indicate
something about Eutocius’ mathematical growth over the course of his life.

William Mercier  (wmercier@ivytech.edu) Ivy Tech Community College - Lafayette

Why the Centroid is the Centroid: An Ode on a Theme by Archimedes

It is shown with modern rigor, using the modern notion of self-similarity, that, by adopting precisely the formulation of mechanics
given by Archimedes in his On the Equilibrium of Planes, we can geometrically locate the point of mechanical equilibrium of an
arbitrary triangle by means that would be immediately comprehended in the 3rd century BC. We then extrapolate to the tetrahedron.
The arguments given appear to be new, although elementary. Though all steps can be phrased in a manner apprehensible to the
ancient Greeks, several elementary illustrations of modern notions and methods from geometry and analysis fall out along the way.
This is not to say that all steps employed would be approved by the ancients, with Archimedes a possible exception. This issue is
discussed.

Mary Lynn Elizabeth Doan  (doanm@vvc.edu) Victor Valley College

Euler’s Lost Solution to Longitude at Sea

Leonhard Euler and Tobias Mayer corresponded from 1751 to 1755. This rather brief but interesting episode in Euler’s life connects
him as a mathematician and physicist to one of the most elusive problems of his day, finding longitude at sea. Coupling Mayer’s
fastidious measurements of the position and motion of the moon, planet and stars with Euler’s skill in using infinite series to
approximate logarithmic and trigonometric values allowed them to devise improved astronomical tables. These new tables allowed
Euler and Mayer to solve the Longitude Problem to within 22, well within the required accuracy for the Longitude Prize money.
Their tables, which were later refined by Euler, allowed for rather shorter and far more accurate calculations than previously, finally
making an astronomical approach practical. The fact that it occurred simultaneously with the acceptance of Harrison’s chronometer
only muted our knowledge of their accomplishment.

George Heine  (gheine @mathnmaps.com) US Bureau of Land Management

Leonhard Euler’s Contributions to Mathematical Cartography

In 1777, Euler published a series of three articles about mathematical cartography E490: “De representatione superficiei sphaericae
super plano”; E491: “De proiectione geographica superficiei sphaericae”; E492: “De proiectione geographicae de Lisliana in mappa
generali imperii russici usitata”. The speaker has recently translated these into English. We discuss these three articles, especially
the first, which is the longest and most theoretical. In it, Euler gives a purely analytic proof that no mapping from sphere to plane
can preserve both angles and distances. Three desirable conditions for a map are then proposed and analyzed as sets of solutions to
a pair of differential equations in two variables. We examine Euler’s interest in cartography in the context of the developing science
of cartography, the developing Russian nation-state, and the internal politics of the St. Petersburg Academy.

Session 2: Friday, August 7, 1:00-6:20 pm

Martin E. Flashman  (flashman@humboldt.edu) Humboldt State University

Which Came First? The Philosophy, the History, or the Mathematics?

The author will give examples from instruction where mathematics interacts with its history and philosophy in the context of a
content based course illustrating how this interaction can enhance learning.

Daniel Sloughter (dan.sloughter@furman.edu) Furman University

Should My Philosophy of Mathematics Influence My Teaching of Mathematics?

My short answer to the title question is, of course, “Yes, no, and it depends.” There are times when the answer should be “yes,” such
as when one is considering how much time to devote to the Bayesian approach, or that of Neyman and Pearson, or Fisher, when
teaching a course in statistics. At other times, it seems to me the answer is clearly “no.” For example, I would argue that if you
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do not, on philosophical grounds, accept arguments from contradiction or the law of the excluded middle, you nevertheless would
be doing your students in an analysis course a serious disservice not to introduce them to results depending on these principles.
Mathematics without the laws of noncontradiction and the excluded middle is very different from mathematics with them. Yet in
other cases the choices may not be so radical. For example, the approaches of nonstandard analysis and standard analysis lead to
the same results by different routes. Would students be harmed if you chose the route you found most philosophically attractive?

Bonnie Gold (bgold@monmouth.edu) Monmouth University

Philosophical Questions You DO Take a Stand on When You Teach First-year Mathematics Courses

Most mathematicians have no interest in the philosophy of mathematics, and, when asked about their philosophical views, reply
that they leave that to philosophers. However, in fact, in the process of teaching undergraduate courses, we DO take a stand on
a range of philosophical questions, in most cases unconsciously. I've become aware of more and more of these as I've gotten
involved in the philosophy of mathematics. They range from the well-known - the Intermediate Value Theorem is not a theorem
from an intuitionistic perspective - to the more subtle. Some of them are closely related to errors students persistently make or
misunderstandings they have. I will discuss several that we all take stands on when we teach first-year mathematics courses such as
calculus and introduction to proof, and how I have begun to alert students to the subtleties involved.

Jeff Buechner  (buechner@rci.rutgers.edu) Rutgers University

Using the Philosophy of Intuitionistic Mathematics to Strengthen Proof Skills

There are several issues within the philosophy of intuitionistic mathematics that are useful for developing proof skills in undergrad-
uate mathematics majors. This talk will examine the role of classical and intuitionistic logic in constructing proofs, the intuitionistic
proscription of proof by contradiction, and the nature of constructive existence proofs and how attention to these issues can foster
proof skills.

Robert Ely  (ely@uidaho.edu) University of Idaho
Kimberly Vincent  (vincent.kimberly @gmail.com) Washington State University

Context “‘vs.” Notation: Lessons Learned From History and the Classroom

The history of mathematics is full of cases where a real-world context was crucial for sparking the creation of a powerful mathe-
matical idea, but this same context later hindered the development of more powerful general methods. For example, Babylonian,
Greek, and medieval Islamic mathematicians used the powerful context of cutting and pasting areas, which facilitated the creation
and solution of quadratic and cubic equations but ultimately hindered the recognition of negative and complex solutions. Only by ig-
noring this context and pursuing the affordances of symbolic notation could later mathematicians successfully generalize solutions
to quadratic and cubic equations.

Learners also experience a context as a springboard for understanding that later may become an obstacle to further under-
standing. In-service teachers participating in the mathematics professional development project we studied worked with many rich
contexts, in which to develop models of and narratives about functions. But later these contexts became a hindrance to more gen-
eralized reasoning about functional relationships, ultimately needing to be abandoned in favor of pursuing abstractions afforded by
functional notation.

This parallel between history and the classroom suggests that an important skill for teachers is knowing when and how to
provide contexts for learners, and when these contexts are getting in the way of further learning. This lesson from history also
indicates a way to move beyond the debate about traditional or reform mathematics curricula. We must study how to help students
negotiate the transitions between context and notation, rather than thinking that we must choose between them.

Tommy Leavelle (leavelle@mc.edu) Mississippi College

Defining the Sum of an Infinite Series

In the calculus sequence the sum of an infinite series is usually defined as the limit of the sequence of partial sums, if it exists. But
there are infinite series, such as Grandi’s series, which are not given a sum by this definition and for which there are good arguments
in favor of a sum. In this talk, we will consider a discussion which the presenter uses in his calculus classes to explore the concept
of a “better” definition based on historical approaches to the sum of an infinite series proposed by Cesro and Euler.

J. Christopher Tweddle  (ct55@evansville.edu) University of Evansville

The Development of the Irrational Numbers.

The 19th century saw a push to place mathematics on a rigorously sound logical base. Prior to the late 1800s, the existence of the
irrational numbers was based upon our intuitive concept of the completeness (or continuity) of a line. During this period, Richard
Dedekind and Georg Cantor introduced the now familiar constructions of the real numbers using a geometric notion of “cuts” of the
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number line, and Cauchy sequence of rational numbers, respectively. In this talk, we’ll look at some lesser known contributions to
the study of irrational numbers made by Heinrich Eduard Heine and Charles Meray. We will also see an alternative characterization
given by Karl Weierstrass. In the classroom, the subtlety of these constructions provides an example of the difficulty of pinning
down an intuitively “obvious” mathematical concept. Additionally, it illustrates the great lengths to which we must go to avoid the
pitfall of assuming what we want to prove.

Meighan Dillon  (mdillon@spsu.edu) Southern Polytechnic State University

Teaching Geometry from a Historical Point of View

An elective geometry course presents an opportunity to bring students into the history of mathematics for a well-defined purpose,
that is, to understand the development of non-Euclidean geometries as arising from attempts to prove the parallel postulate. This is
a natural approach and yields a satisfying course. More generally, though, the history of the parallel postulate serves as a window
into the history of The Elements of Euclid itself. Over its 2400 year history, The Elements has played a critical role in Western
thought and pedagogy. The earliest record of the axiomatic approach to mathematics, The Elements can be considered the first step
in a line that leads to Hilbert and to Bourbaki. This is a powerful story that can and should be told to our students, because it is, in
part, the story of why we teach what we teach.

Julius Barbanel (barbanej@union.edu) Union College

A Course on Ancient Greek Mathematics

We will discuss our course ”Ancient Greek Mathematics,” which we developed and have offered twice at Union College. It is part
of a collection of General Education courses offered at Union and intended for students who will take no other college mathematics
courses. In the course, we explore both purely mathematical issues and contributions (such as: Pythagorean number theory, the prob-
lem of incommensurables, Euclid’s Elements, the method of exhaustion, the three special construction problems, and Archimedes’
law of the lever and mechanical method) and meta-mathematical ideas (such as: what is mathematics, how and why was Greek
mathematics different, consequences of the discovery of incommensurables, and the influence of Plato on the development of
Greek mathematics). We will discuss the course structure and shall present samples of exams and homework assignments.

Gary W. Hagerty  (garyhagerty @bhsu.edu) Black Hills State University

Issues of Implementing History Modules into College Algebra

In 2002, we began redesigning our College Algebra course with an added emphasis on improving the students understanding of the
purpose and usefulness of mathematics. This included adding a brief weekly history discussion to the course. The original results
were made available in a paper titled, “The Unique Effects of Including History in College Algebra”, published in the MAA’s online
journal Loci: Convergence. This discussion will look at the overall use of history in College Algebra, implementation issues, pitfalls
and results since the original paper.

Randy Ken Schwartz  (rschwart@schoolcraft.edu) Schoolcraft College

Silk Threads of Many Colors: Teaching Ibn Mun’im’s Combinatorics

This talk summarizes a course activity that the presenter has developed and used for several years in classes in Finite Mathematics
and Statistics. The activity takes the form of a pair of written, self-paced lessons that guide students to discover important combina-
torial relationships through a mixture of exposition and exercises. The work is based on a triangle of binomial coefficients that was
developed by Ahmad al-Ab’dari ibn Mun’im (d. 1228 CE), a physician and mathematician born in Andalusia and who lived much
of his life in Marrakech. The starting point is ibn Mun’im’s explanation of his triangle in terms of counting the number of ways to
combine silk threads of various colors into tassels. Going through the tassel problem allows students to understand two different
patterns among the entries in the triangle, involving row and column sums, respectively. They go on to exploit these patterns to
solve a variety of practical problems. Each of the two lessons requires approximately one hour, whether completed individually or
in groups.

Sarah L. Mabrouk (smabrouk @framingham.edu) Framingham State College

Sharing the History of Mathematics Online

The history of mathematics is a regular component in my mathematics and statistics courses. During the past several years, I have
taken advantage of students’ listening to one another differently than they listen to an instructor as well as modern course technology
in the manner in which this history is presented and shared: students research the lives and work of mathematicians/statisticians and
share this research as they discuss and compare mathematicians/statisticians online. This sharing of the lives and work of famous
mathematicians/statisticians can inspire students to learn more mathematics, to explore new ideas, and foster curiosity. In addition,
through this research, students come to see these mathematicians/statisticians as real people with personal lives and interests just
like them as well as see these “heroes” of mathematics/statistics as having diverse interests that developed and changed over time.
In this presentation, I will share student reaction to these discussions of the history of mathematics/statistics as well as some of the
aspects of the lives and work of these mathematicians/statisticians that have fascinated, inspired, and delighted students.
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Janet Heine Barnett  (janet.barnett@colostate-pueblo.edu) Colorado State University - Pueblo

Straight from the Source’s Mouth: A Two-Valued Approach to Learning Boolean Algebra and More

In 1847, George Boole (1832-1916) launched the study of boolean algebra with a bold new algebraic approach to logic. Axiom-
atized as an abstract structure by Edward V. Huntington in 1904, boolean algebra was later recognized by Claude E. Shannon as
an important tool in circuit design in 1938. Today, boolean algebra remains a subject of interest, not only as an interesting mathe-
matical object in its own right, but as a powerful tool for applied practitioners as well. This talks highlights student projects which
bring the values of the past and the present together as students build their own understanding of boolean algebra by exploring
the mathematics of the initial discovery and its subsequent lines of inquiry through guided reading and activities based entirely on
original source readings. Intended in part to restore context and motivation to the study of discrete mathematics, the projects are part
of a larger collection under development by an interdisciplinary team of faculty at CSU-Pueblo and New Mexico State University
through the NSF-funded project Learning Discrete Mathematics and Computer Science via Primary Historical Sources. Original
source authors represented in the collection (available at www.cs.nmsu.edu/historical-projects ) include Archimedes, Cantor, Euler,
Leibniz, Pascal, Turin