Program for the March 28-29, 2008 Indiana Section Meeting
of the Mathematical Association ofAmerica

Program at a Glance

Friday, March 28, 2008

Time! ! ! Event! ! ! ! Room

3:00N5:00pm ! Registratioth ! ! Madeleva Hall, 2nd Floor

3:30[513:50pn1 ! ICMC Registratioh ! Madeleva Hall, 2nd Floor

4:00N4:15pm ! ICMC Orientation ! Carroll Auditorium

4:30!516:30pn1 ! ICMC Contest ! ! Various Rooms

4:30N5:55pm ! Parallel Session$ ! Rooms 233, 239, 247

3:30[516:10pm! ! Book Sald ! ! Room 224

6:30N7:30pm ! Dinner andAwardsg ! Noble Family Dining HalWestWing

7:30N8:30pmi ! Invited Speaker ! ! Noble Family Dining HallWestWing
I

! ! Tommy Ratlif (Wheaton College)

! ! ! VotersVote and Candidates\in:

! ! ! What's so Hard About That?

8:45N10:00pm Undegraduate Studeworkshop:!Madeleva Hall, Room 249
! ! Strategic and Cooperative Games

Session 1: Strategic Games

David Housman

Saturday, March 24

Time! ! ! Event! ! ! ! Room

7:00N8:00am ! Chairs/Liaisons Breakfalst Perkins Restaurang, 423 S. DiXiay, SB
7:45N8:30am | Registratiot ! ! Madeleva Hall, 2nd Floor
8:00N3:00pm ! MAA Book Salé! !

8:15N8:25am ! Welcome, Joe Incandéla! Carroll Auditorium

8:25\9:25am ! Invited Speaker ! ! Carroll Auditorium

! ! ! Tommy Ratlif (Wheaton College

! ! ! A Little Geometry, A Little Linear Algebra,

! ! ! and a Lot of Insight into Voting!

9:30N 11:55an ! Parallel Sessions ! Rooms 233, 239, 247
11:00N12:15pmi ! Undegraduate Studem/orkshopt Room 249

! ! ! Strategic and Cooperative Games

! ! ! Session 2: Cooperative Games

! ! ! David Housman

12:00N 1:00pm ! Lunchl ! ! ! Noble Family Dining HallWestWing
1:15N1:30pm! ! ICMC Review ! ! Carroll Auditorium

1:30N1:55pm! ! Business Meetiriy ! Carroll Auditorium

2:00N3:00pm! ! Invited Speaker ! ! Carroll Auditorium

! ! ! Nancy Hagelgans
! ! ! (MAA Executive Committee)
! ! ! Planar Linkages
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Abstracts

Friday, March 28, 2008

4:30-4:55 pmh  Umbilics and Loewner's Conjectur8teven Broad (graduate student, University of University of
Notre Dame) 3

We will discuss the connection between CarathZodory's conjecture on the minimum number of umbilical points pre

sent in deformations of a sphere and Loewner's Conjecture about the index of vector belds of !tg'lgfftmm
functions f :! | " . Arecent result of FXavier allows the index of such vector belds to be computed in terms of

the set of eigenvalues of the Hessiafiiofthe casen = 2. A further result allows us to compute the index of such
vector belds fon> 2.

4:30-4:55 pm! Existence Theorems for Large Scientibc Ballookichael Bag, (Rose-Hulman Institute of
Technology)

We will presenexistencaheoremdor a mathematicamodelof a thin inBatedwrinkled membranehatis subjected
to a shapedependenhydrostaticpressurdoad. We are motivatedby the problemof determiningthe equilibrium
shapeof a strainedhigh-altitudelarge scientibcballoonwith caps. Externalcapsaretreatedasan additionalthick-
ness/eadingto a piecewise-isotropicnembrane.We will formulatethe problemof a strainedballoonin anappre
priate Sobolevspacesettingandshowhow existencegheoremsanbe obtainedasanapplicationof the direct meth
ods in the calculus of variations.

4:30-4:55 pm! llluminating Group LatticesNancy Rodgers, (Hanover College)

We will demonstratdow to usethe softwareprogram,GroupsUnlimited, (www.groupsunlimited.ngtso that stu-
dentscan havehands-orexperiencewith Pnite groupsin a colorful and exciting format. By working visually with
subgrouplattices,generatingsets,mod n groups,dihedralgroups,permutationgroups,quotientgroups,and direct
productsfrom an extensivegroup library, studentscan deepentheir understandingand appreciationof basiccon
cepts in group theory

5:00-5:25 pm! Introduction to Posets and Bbius InversionTom Edgar(graduate student, University of Uni
versity of Notre Dame)

Posetsarecentralobjectsin manyareasof mathematicsln this talk, we will introduceposetdn generalanddiscuss
a specialfunction on the posetcalledthe MSbius function. We will introducethreespeciboexamplesf posetsand
usethis generalframeworkto showa very nice connectionbetweenthreedifferentareasof mathematicsnumber
theory (via the classicalMSbius function), combinatoricgvia the principle of inclusionandexclusion),andthe the
ory of pnite diferences (via the fundamental theorem dfedénce calculus).

5:00-5:25 pm! Volumes, Centroids, and the Theorem of Pappus in Spherical and Hyperbolic GeorRetrgrt
Foote, (Wbash College)

Let S,a <t <b be a planar region of ard&(t) moving smoothly in! % Let n(t) be a unit vector normal to the

plane of the region, and Iet(t) be the centroid of . Then the signed volume swept out Byis
b
v =#A(t)e!(t) "n(t)dt

The purpose of this talk is to generalize this result to spherical and hyperbolic gedhetgtion of centroid of an
object in S’ or H” is due to Galperin. Irs® or 11° the signed volume swept out by a moving planar re@ois

v = #A (t)el(t) 'n(t)dt
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Here n(t) is, as in theR® case, a unit vector normal to the plane of the regrixﬂh) is the centroid ofS as de

Pned by Galperin, and\, (t) is thecentered area 0ofS . In spherical geometry the centered are&aif strictly

less than the area df ; in hyperbolic geometry the reverse is true.

TheTheorem of Pappus follows. §fis a planar region i8> or 11° with centered ared\, that is rotated about a
line, the volume of the resulting solid #.C, whereC is the circumference of the circle followed by the centroid

of S.

5:00-5:25 pm! Using PortfolioAssessment in Mathematics Education Courses for ElementagchersBetsy

Berry, (IPFW)

This talk describes the presenter's progress and challenges in implementing a portfolio assessment plan in a three-
semester sequence of mathematics for elementary teathenstesentation will outline the goals and purposes, the
challenges and concerns, and the progress of the project over a 3 year period. Sample tasks and student work will
also be presented..

5:30-5:55 pm ! Tuberculosis: Should we be vaccinating®avid Gerberry (graduate student, Purdue University)
Thetalk will beginwith anelementaryntroductionto dynamicalsystemanodelingof infectiousdiseasesA model
for the epidemiologyof tuberculosiswill be discussed.In particular therole of BCG vaccinationwill be examined
to determine if the current vaccination policy of the United States is the prudent choice.

5:30-5:55 pmh  Grace hopper: The Ultimatdmerican MathematicianEva Sagan (Indiana Institute Béchnot
ogy)

Nobody embodied intellectualism, patriotism, heart, and dedication more than Grace Mopa#rematician,
computer enginegscientibc innovatoand a passionafanerican citizen who loved her countshe truly believed
in her motto "Dare and Do" and is considered the greAtastican woman mathematician of all time

5:30-5:55 pm! Factors that support (or inhibit) the use of technology in teaching mathemakiathryn Shafer
(Bethel College)

This talk exposesa combinationof ten personaland institutional factorsfound in situationswheretechnologyis
usedto facilitate learning. Everyonewill agreethatcontentknowledgeis oneof thesefactors. Comebndout what
the other nine are.

7:30 -8:30 pm  Voters \ote and Candidate®vin: What's so hard about thatTommy Ratlif, (Wheaton College

The 2000 Presidential election taught many people that the winner of the popular votefendrodifthe winner in

the Electoral College. Howevyehis is only a small example of the inconsistencies that are possible:" If there are

more than two candidates, then the voting procedure can have as much impact on the outcome as the preferences of
the voters.

The fundamental Baw is that many voting methods only use a portion of the voters' preferences in determining the

winner"We will see that several of the most popular proposals for election reform in the United States provide some
benebt but do little to address the underlying structural defects of our current system.
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8:45-10:00 pm! Undergraduate StudenfVorkshop: Strategic and Cooperative Gam&session 1: Strategic
GamesDavid Housman (Goshen College)

Game theory is about the interaction among people, nations, genes, or other agents. In their attempt to understand,
recommend, or predict behavior in situations of potential conBict and cooperation, game theorists develep and ana

lyze mathematical models. Experimentalists have added empirical critiques and enhancements to th€amodels.
illustrate, the audience will participate in a few strategic and cooperative games (perhaps winning some money!).

Saturday, March 29, 2008

8:25 - 9:25 am! A Little Geometrya Little LinearAlgebra, and a Lot of Insight into ®ting Tommy Ratlif,
(Wheaton College

We usually think of voting in the context of political elections, but the same framework used to understand elections
can give insights into any group decision process, from deciding where to go to dinner to selecting a committee at

your college or universityWe will see that a little geometry and linear algebra can go a long way toward explaining
many voting paradoxes and how to avoid them.

9:30-9:55 am! An Exploration of Cardinality Using Binary Numbergeremy Erickson (studefaylor Univer
sity)
Examining the cardinalities of sets of bits, or “computer bles," enables us to make some statements about the cardi

nalities of other inPnite sets. For instance, we can use a technique | call ““proof by representation" to demonstrate
that a set is countable if we can come up with a regular scheme to express the elements it Wentainslso

prove results about iger sets of numbers by extending our notion of “~computer Bléss'presentation provides a
brief introduction to these proof techniques, and also brings up some philosophical questions abaut inPnity

9:30-9:55 arh  Mathematics and NatureCourtney Parry (student, Saint Mary's College)

The presentation will &r insight into ways that mathematics is revealed by nafiopics such as the sine curve,
fractals, Fibonnaci numbers, and the golden section will be discussed at an introductofiHevalk will explore

how nature expresses and displays these mathematical topics.

9:30-9:55 am! Admissible Sets for the Finite RadorrdnsformAndrea Zentz (student, Ball State University)
Givena bnitesetX, a setY consistingof subset®of X, anda function f : X! C, the PniteRadontransformR de-

terminesa function Rf :Y ! C debneddy " Wy f (X) We will presentconditionson X andY guaranteeinghat

R is injective,and,in the casethatX is a vectorspaceovera bnitebeldandY is the collectionof afPnehyperplanes
in X, we will characterize the subsetsiofor which the transform is bijective.

10:00-10:25 am!Iinvestigating p-colorability of Wisted Drus Knots: Motivation and Conjecture3onathan
Schrock (Bylor Univeristy)
This is the brst of two talks that report on pheolorability of several families o (m, n,r, S) twisted torus knots.

This research was done by an uggdaduate research team and a faculty mer@ar research was motivated by
results obtained by another ungieduate research team on pheolorability of torus knotsThis talk will describe

some of the mathematical background needed to understand our resksardhwill give an overview of how we
developed our initial conjectures on the behavior of the knot determinants from a computer program we developed

for this project.
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10:00-10:25 am!Maximizing a Student's Final Grad&/alerie J.Young (student, Saint Mary-of-theeads Col
lege)

Teacherssometimeddrop a student'dowesttest score(s)in orderto maximizethe student'sPnal grade.But does
droppingthe lowesttestscoremaximizethe bnalgrade™ot always.Usinga 2006article by DanielKaneandJona
thanKane,we will examinesomeunexpectedehaviorassociatedavith droppinggradesWe will thenbndanalgo
rithm for determining what scores to drop and how to maximize the bnal grade.

10:00-10:25 am!A Basic Introduction to the Repeated Prisoner's DilemmNate Orlow (student,Purdue Univer
sity)

The Prisoner'Dilemmais a famousproblemin gametheory which concerngwo prisonerswho havea choice--
keepsilentandbeateamplayer or sell outyour partnerfor areducedsentenceThe"best"solutionhasboth players
sell out their partners put things get more interestingwhenthe gameis repeatedand playersdecidebasedon past
outcomes! will mentiona few commonstrategiesandtheir performanceébasedon how muchthe playersdiscount

the future.

10:30-10:55 ar Investigating p-colorability of Wisted Brus Knots: Methods and Resultdatthew Russell (stu
dent, ylor University)

This is the secondof two talks that reporton the p-colorability of severalfamilies of T (m, n,r, s) twistedtorus
knots. We presentheoremdor calculatingthe p-colorability of the families of T (m, n,r, S) twistedtorus knots
for n! il(modm) by Pndingtheir determinantsinsteadof the usualmethodof reducingcrossingmatricesto

Pnd the determinantwe describea new methodthat is applicablefor braid representationsvith full cyclesand
twists. The techniques that we will use are original but fairly elementegyiring only a little bit of linear algebra.

10:30-10:55 am!Will Your Basketball BamWin the NCAA? Finding the ProbabilityAshley Riley (student, Saint
Mary-of-the-Wbods College)

Athletics are a great way for students to apply mathematical condéptan use probability models to determine

the probability of a given team winning the tournament, your favorite team perhaps. By using the multiplication
principle and the additive property of mutually exclusive events, we can compute the probability of each path to the
regional championship provided we can Pnd the probability of wins in all of the games plagedithors oProb-

ability Models for the NCAA Regional Basketball Tournaments provide three dferent models to bnd each of the
probabilities.

10:30-10:55 arh Developing an Intelligent Ttoring SystemAdam Shull (student/alparaiso University)

This presentatioris basedon work | did in the summerof 2007 for an REU at ValparaisoUniversity My group's
researctwaspartof a projectto advancea computerizedassistanfor mathematicgutors.Our work wasin theareas
of computationalinguisticsandmathematiceducationln theformer, we isolatedphrasesn student-tutodialogues
thatreferredto equationsheing passedetweenthe studentand tutor. We thenwrote a parserto isolatethe terms
beingreferredto in the equationsThe goal of thesetwo stepswasto link the dialoguephraseswith the termsthey
referredto. In the mathematiceducationarea,we identiPedand categorizedstudenterrorsduring tutoring sessions
in an effort to determinethe mostcommontypesof error. The purposeof this researchs to allow the computerized
tutoring assistanto monitor the student-tutorconversatiorand automaticallyoffer appropriatesuggestiongo the
tutor when the student is stuck.
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11:00-11:25 am! Zeno's Paradoxes in the modern perspectBan Murphy (IvyTech Community College)

Zeno of Elea (b. 488 BC) was a disciple of Parmenides, the leading proponent of Eleatic philosophy which denies
change and multiplicity as realiticcording to Parmenides, everyday observation of movement or plurality-is illu

sionary Eleatics considered the universe an unchanging ceaseless one. In answer to critics of Parmenides, Zeno
proposed paradoxes of motion and pluraliieno's aguments utilized the concepts of inPnite divisibility of a-con

tinuum (one to many) as well as an atomistic structure for space and time (many to one). Given the fundamental
nature of Zeno's paradoxes concerning motion and the measure of space and time, the paradoxes provoke interest

and analysis in light of modern mathematics and phydibs. "Achilles” and "Arrow" paradoxes are discussed.

11:00-11:25 am ! Window Lattices and Symmetry Group®zia Qazi (St. Mary's College)

Latticework windows have been used across many cultures as an architectural embellishment and provide an excel
lent example of the union of math and atiis talk will focus on the window lattices of Kashmir and the plane

symmetry groups and frieze groups present in the lattices and other woodwork of the region.

11:00-11:25 anh Undergraduate research in Mathematical Biology: starting low and aiming hiphniel Maxin

(Valparaiso University)
In this presentation | will describe several elementary approaches in mathematical modeling of biological phenom

ena using fairly standard techniques for which Calculus and Ordindgrddifial Equations are the only prerequi
sites. | will provide several examples from mathematical biology journals to illustrate how important results are

based on standard mathematics accessible to many college students.

11:30-11:55 am! The Better Box ParadoAndrew Rich (Manchester College)
There are two boxes with cash insid&u are allowed to pick one and peek inside. No matter what you bnd, an

expected value calculation shows that the other box is b&esferal resolutions will be attempted of this paradox,
none entirely satisfactarySome cash will be given away

11:30-11:55 amh The Shape of French Brea®avid Finn (Rose-Hulman Institute ®&chnology)
A slice of Frenchof Italian breadhasa distinctiveshape. It is somewhaglliptical, andthusa naturalbrstapproxi

mation of the shape is the region abovextagis and inside an ellipse

2 (y!y,)
¥+( bZO) -t

havingsemi-majoraxesa, semi-minoraxis b andcenter(O,yo) with y, > 0. But why is Frenchbreadelliptical?

In this talk, we presentanalternatemodelbasedn a sessiledrop (an equilibrium capillary surface) thatis the shape

of awaterdrop on a table. We showthat this alternatemodelaccuratelypredictsthe shapeandis asgoodasthe
elliptical description plus describes the elliptical shape of a slice of French bread.

11:30-11:55 amh Modibed Leaprears andAlternating SeriesRobert Myers (Bethel College)

The foundationsof our currentcalendarwere establishedn the brstcenturyby Julius Caesar This includedthe
currentconventionof aleapyear anextradayin Februaryeveryfour years. (In fact, we experienceanethis year!)

However astronomer$ave calculatedthat the actuallength of a yearbasedon revolutionsaroundthe sunis ap-
proximately365.242199sothe"365.25daysperyear" Juliancalendamwasa slight overestimate We will talk about

the problemsthis created the proposedsolutionsover the centuries,and a relationshipwith alternatingseriesand
Pierce expansions.
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11:00-12:15 pmUndergraduate StuderiVorkshop: Strategic and Cooperative Gam&ession 2: Coorperative

GamesDavid Housman (Goshen College)
Game theory is about the interaction among people, nations, genes, or other agents. In their attempt to understand,

recommend, or predict behavior in situations of potential conict and cooperation, game theorists develep and ana
lyze mathematical models. Experimentalists have added empirical critiques and enhancements to thE&amodels.

illustrate, the audience will participate in a few strategic and cooperative games (perhaps winning some money!).

2:00N3:00 pm! Planar LinkagesNancy Hagelgans (MAA&xecutive Committee, Ursinus College)
A planar linkage is constructed in the plane from rigid links or rods that are connected with movable joints." Robot

arms and carpenters' rulers are examples of planar linkages in which the links are connected to forrva chain.”
will examine the reachability regions of robot arms, which are chains with one bxe@hedwe will go on to

solve the minimal folding problem of carpenters' rulers with links ééiht lengths." Finallyve will address some
planar linkages that can be used to convert one type of motion to another type of motion.

Biographies
Tommy Ratlif is Associate Professor of Mathematicd\dteaton College in Norton, Massachusetts. His formal

training was as an algebraic topologist. But for the last eight years he has been doing re¥etinghTineory in-
cluding geometric interpretations, and issues involved in electing committees. He is also interested in using writing

in mathematics classes and was one of the co-authors of "Crushed Clowns, Cars$esmnith Gai"”, a book of writ
ing projects in mathematics classes published by the MAfmy is also involved in the Northeastern Section of

the MAA, and served as Chair of the Northeastern Section of the fvbfA2005 to 2007.

Nancy Hagelgans is Professor Emerita of Mathematics and Computer Science at Ursinus College, where she taught

a great variety of mathematics and computer science courses for 26 years and served two terms as department
chairperson." She earned a Ph.D. in algebraic topology at Johns Hopkins University and later an M.S. in computer

science aYVillanova University' HerA. B. in mathematics was awarded by Goucher College, which she entered on a
Ford Foundation Earlgtdmissions Scholarship and where she was elected to Phi Beta Kappa." Her interests include

discrete mathematics, computer solutions to mathematics problems, and student learning." She was a co-author of
the MAA book OAPractical Guide to Cooperative Learning in Collegiate MathematicsO." Currently she is a member

of the MAA Executive Committee, Chair of the MABommittee on Sections, Chair of the M&&rategic Planning
Working Group on Sections, and an adjunct faculty member in graduate computer sciéieeost University'

She plays the violin in a symphony orchestra and various chamber music groups

David Housman received his Ph.D. in applied mathematics from Cornell University in 1983. He has taught mathe

matics aWWorcester Polytechnic Institute, Drew Universiilegheny College, and Goshen College. He has pub
lished in the International Journal of Gafrfeeory Mathematics of Operations Research, and Educational Studies in

MathematicsWith co-author Rick Gillman, David is currently writing a game theory book for liberal arts students.
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