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FUTURE MEETINGS

MAA Sectional

Fall 2004: University of Evansville (Evansville, IN), November 5-6. (This is a Tri-Section Meeting with
Kentucky and Illinois.)

Spring 2005: IPFW, (Fort Wayne, IN), April 1-2.

Fall 2005: Depauw University, (Greencastle, IN), TBA.

MAA National

Summer 2004: Mathfest, Providence, RI, August 12-14, 2004.

Winter 2005: MAA-AMS Joint Mathematics Meeting: Atlanta, GA, Janaury 5-8, 2005.
Other Meetings

21-st annual Rose Hulman Undergraduate Mathematics Conference: Rose Hulman Institute of Technology,
March 19-20, 2004.

2004 Illinois Section Meeting of the MAA: Roosevelt University (Schaumberg campus), April 2-3, 2004.
2004 Michigan Section MAA Meeting: Oakland University, May 7-8, 2004.
STATEMENT FROM MICHAEL KARLS (CHAIR OF THE INDIANA SECTION)

Once again, it’s spring in Indiana, and you know what that means-tornado season. How often have you heard
the National Weather Service Warnings and wondered about how to describe tornados mathematically? This
spring, at our Indiana State University meeting, our keynote speaker will be Professor James Serrin, from the
University of Minnesota. Friday night after dinner, he will show us what tornados look like and Saturday
at the plenary talk, we will learn about how to mathematically model these swirling vortices. Our program
is packed with a wide range of talks contributed by both faculty and students, addressing topics such as
Cryptography, Numerical Ecology, Arabic Algebra, Lesson Planning, College Admission Decisions, Baseball,
and Multivariable Calculus.

On Friday, we will host the 39th annual Indiana College Mathematics Competition (ICMC). Again this spring,
registration for the ICMC will be done on-line through the section’s website. On Saturday, in addition to the
talks, there will be a session on the contest solutions, and two workshops for students. Patricia Oakley from
Goshen College is offering an Undergraduate Student Workshop on Fractals in Linear Algebra. Josh Holden
from Rose-Hulman and Wesley Calvert from Notre Dame are organizing a Graduate Student Workshop that
will address issues relevant to today’s graduate student.

The meeting has something for everyone! See you there.

Mike



SPRING MEETING PROGRAM (TENTATIVE)

Indiana State University
Terre Haute, IN
Friday and Saturday, April 2-3, 2004

Friday, April 2, 2004
3:00-3:50 ICMC Registration
3:00-4:30 Meeting Registration
3:00-6:00 MAA Book Sale
4:00-4:15 ICMC Instructions
4:15-6:15 ICMC

4:00-6:00 The FAST-SLO Algorithm for Lesson Planning Matt DeLong (Taylor University), Dale Winter (Bowling
Green State University), and Carolyn Yackel (Mercer University).

Abstract: In this workshop we will present and explore an algorithm for using a concept-map-like tool to produce
student-learning objectives for instructional planning in college-level mathematics. First, we will present the
FAST (Fact Action Scheme Transcript) tool for de-encapsulating the mathematics instructor’s mathematical
knowledge into its cognitive elements and their connections. We then will define a specific notion of student
learning objectives (SLOs) and discuss advantages of grounding instruction in a set of such explicit learning
objectives. We will then describe an algorithm for turning an instructor’s FASTs into SLOs. Finally, we
will discuss how to plan student-centered lessons based on the identified SLOs. The overarching goal will be
to equip instructors to transform their knowledge of the content to be taught into objectives-based student-
centered lesson plans. This will be a hands-on workshop in which participants will be encouraged and expected
to produce their own examples of the tools presented.

4:00-4:25 Cover Pebbling Number of Graphs Zsuzsanna Szaniszlo (Valparaiso University).

Abstract: Cover pebbling is a variation of the pebbling game on graphs. A pebbling move consists of lifting two pebbles
from a vertex and moving one of them along an edge to another vertexr. Given a graph, the cover pebbling
number of a graph is the smallest number of pebbles so that regardless of the distribution of the pebbles a
pebble can be moved to every vertex of the graph simultaneously using pebbling moves. We find the cover
pebbling number of certain graphs, including those of trees. We present several open problems.

4:30-4:55 Analyzing Transposition Ciphers with Permutations Robert Talbert (Franklin College).

Abstract: One of the oldest methods of encoding a message is the transposition cipher, which enciphers messages by
permuting the positions of the plaintext characters. Their structure makes them ideally suited for analysis
using permutations and permutation groups. In this talk, we analyze the “rail-fence” cipher and columnar
transposition ciphers, arriving at an explicit formula for the permutations which implement these ciphers.
Knowing the permutation will then let us explore the security (or lack thereof) of transposition ciphers. We
specifically take a look at the effects of iterating a transposition cipher on a plaintext.

5:00-5:25 Have You Seen These Theorems? Three Geometric Gems That Used to be Part of Multivariable
Calculus Robert Foote (Wabash College)

Abstract: I'm always on the lookout for neat geometric things I can do when I teach multivariable calculus. I found
these delightful results in old calculus books. Why aren’t they in current books?

5:30-5:55 Creating Interactive Web Pages Peter Turbek (Purdue University Calumet)



Abstract: For the past year the author has been developing the CAS Math project. It’s goal is the construction of
a freeware package that facilitates the easy construction of interactive web pages for mathematics and the
sciences. CAS Math pages are written in standard HTML or XML and use JavaScript as a programming
language. With it, graphs can be constructed and manipulated by students "on the fly”, and questions and
scenarios can be dynamically generated in response to student input. The talk will highlight the capabilities
of the package and describe its construction.

6:30-7:30 Banquet
7:30-7:45 Awards
7:45-8:45 What do Tornadoes Look Like? James Serrin (University of Minnesota)

Saturday, April 3, 2004

7:30-8:15 Chairs & Liaison Breakfast

8:00-9:00 Registration

8:00-3:00 MAA Book Sale

9:00-9:05 Welcome ISU Representative

9:05-9:35 The Hawkins Random Sieve John Lorch (Ball State University)

Abstract: A simple probabilistic variation of Eratosthenes’ sieve is used to create sequences of ‘Hawkins primes.’ As a
model for the ‘real’ primes, we see that the Hawkins primes are both reasonable and useful.

NOTE: The next three lists describe parallel sessions.

Session 1
9:30-9:55 An Exploration of the Focus-Directrix Definition of the Conics Elizabeth Brown (Indiana State Univer-
sity)

Abstract: We will explore the effects of varying eccentricity on the conic sections using focus-directriz graph paper.
This is an easy, low-tech way to explore conic sections with undergraduates and high school students.

-0:00-10:15 Recirculation Models and Biotech Applications Mark Bailey, Mark Hilgert, and Herb Bailey (Rose-Hulman
Institute of Technology).

Abstract: Product separation by homogenization is an important operation in biotechnology applications. In this talk we
consider two recirculation models of this operation and compare the results with repeated batch homogenization.

The continuous recirculation model leads to a sequence of differential equations. The partial batch model leads
to a partial difference equation. We discuss both analytical and spread sheet solutions of these equations.

10:2010:35 Zeros of the Partial Sums of ¢* Amos Carpenter (Butler University)

n s
2’ . ) . .
Abstract: Let s,(z) := Z = n > 1, be the familiar partial sum of the exponential function e*, and let zrn be the
j=0 "
k-th zero (counted in the sense of increasing argument) of sn(2). In this talk we give a formal power series
expansion for zy n, which we use to obtain asymptotic approzimations for zx , as n — co.

.0:40-10:55 Trisecting an Angle Stephen Chamblee (Indiana State University)
Abstract: An original method for trisceting an angle using a compass, a straight edge, and an infinite number of steps.

-1:00-11:25 What the Shortstop Sees Elton Graves (Rose-Hulman Institute of Technology)



Abstract: In this paper the author will use the concepts of related rate, tangent line, implicit differentiation, unit vectors,
and dot products to answer the following question. A runner on first base tries to steal second base. Assume
the catcher throws the ball to second base at an average speed of 70 mph and the speed of the runner is 30
feet per second. How fast is the distance between the runner and the ball changing when the base runner is
10 feet from second base and the ball is 80 feet from second base. The problem will be generalized to find the
rate of change of distance between any two moving bodies whose paths intersect.

-1:30-11:55 An Application of Linear Algebra in Numerical Ecology John Boardman (Franklin College)

Abstract: Since the data in most ecological studies is autocorrelated, ecologists must look beyond classical statistics to
analyze these complex data sets. This talk will describe how linear algebra is used extensively in the analysis
of multidimensional data and will discuss the method of Principal Component Analysis (PCA).

Session 2

9:30-9:55 If You Walk n Steps in a Hyperbolic Graph, How Many Paths Can You Take? Chris Wu (Penn State
University, Beaver Campus)

Abstract: Imagine that you are standing at an intersection in a city where the street system is like a square grid.
You choose a street at random and begin walking away. At each intersection you reach, you choose either to
continue straight ahead or to turn left or right. There is only one rule: you must not return to any intersection
which you have visited. In other words, your path should be self-avoiding. One of the fundamental questions
ts: if you walk n blocks, how many possible paths could you have followed?

What we have described above is the self-avoiding walk on the square lattice. In this talk we will first give
an intuitive definition on hyperbolic graphs and then introduce self-avoiding walks on these graphs. It only
requires the first year calculus to understand this talk. This is a joint work with J. Barry, an undergraduate
student at Penn State.

.0:00-10:30 Arabic Algebra and its Latin Translations Jeffrey Oaks (University of Indianapolis)

Abstract: Al-jabr (restoration) and al-mugabala (confrontation) are the names of two steps in the solutions of equations
in medieval Arabic algebra. Combined into a phrase, al-jabr wa’l-mugabala was the name given to the art of
algebra. Our word “algebra” in fact derives from al-jabr.

A careful look into the uses of these terms forms the backdrop to a discussion of the role of algebra within
Islamic society, and its transmission to the Latin west in the 12th century.

.0:35-10:55 The Butler Game Rebecca Wahl (Butler University)

Abstract: A short report on how Butler University is using recreational mathematics and the mathematics of combina-
torial game theory to entice prospective magjors, to introduce mathematics majors to undergraduate research,
and as a vehicle for an outreach program with the Indiana School for the Blind.

1:00-11:25 What Happens to the Fundamental Theorem of Arithmetic when ‘Product’ is Replaced by ’Sum’?
William Weakley (IPFW)

Abstract: The Fundamental Theorem of Arithmetic assures us that each integer n > 1 has an essentially unique
expression as a product of prime numbers. If we consider sums instead of products, some restrictions will
be needed if we wish to have uniqueness of expression. We consider different types of restrictions and their
corresponding analogue of prime numbers.

1:30-11:55 A Mathematical Programming Approach to College Admissions Decisions Concetta DePaolo (Indiana
State University)

Session 3

9:30-10:35 ICMC Solutions



.0:35-10:55 The Range Nucleolus for Cooperative Games Andrew Histand (Goshen College)

Abstract: The nucleolus is a well known allocation method for cooperative games. This presentation proposes a variation
of the nucleolus, the range nucleolus. While the nucleolus lexicographically minimizes the excess vector, the
range nucleolus lexzicographically minimizes the range vector, which is the vector of all of the differences
between two excesses, arranged from highest to lowest. The range nucleolus is proven to be individually
rational and to have the dummy axiom. Also shown are several interesting properties of the extremal excesses
and the players involved with them.

.1:00-11:55 Graduate Student Workshop-Part 1 Wesley Calvert (Notre Dame University) and Joshua Holden (Rose-
Hulman Institute of Technology)

Abstract:
.1:00-11:55 Undergraduate Student Workshop: Fractals in Linear Algebra-Part 1 Patricia Oakley (Goshen College)

Abstract: Fractals can be constructed by affine transformations and affine transformations can be understood via the
language of linear algebra. In this workshop, we will look at constructing such fractals and explore the linear
algebra concepts used in creating the fractals and understanding their properties.

12:10-1:00 Lunch
1:00-1:55 Graduate Student Workshop-Part 2
1:00-1:55 Undergraduate Student Workshop: Fractals in Linear Algebra-Part 2

1:15-1:55 Business Meeting
2:00-3:00 The Swirling Vortex: A Mathematical Model for Tornadoes James Serrin (University of Minnesota)

Abstract:

For updates on the spring meeting schedule, see http: //www.valpo.edu/mathcs/MA Aprogram.htm.
SPRING 2004 MEETING INFORMATION

Campus Map AN ISU CAMPUS MAP IS LOCATED ON THE LAST PAGE OF THIS DOCUMENT.
(Holmstedt Hall, at the center of campus and labeled 23 on the map below, is the main meeting site.)

Directions to Indiana State University

1. (Traveling east on Interstate 70) Take Exit 7 (U.S. 41) and turn north. Travel 2.5 miles to Wabash
Avenue. Turn right (east) on Wabash Avenue. Travel to Fifth Street (stoplight). Turn left and travel
three blocks to Spruce Street. Turn right and park in Visitors’ Pay Lot A.

2. (Traveling west on Interstate 70) Take Exit 11 (S.R. 46) and turn north. Travel 2.5 miles to S.R. 40
(Wabash Avenue). Turn left (west) on Wabash Avenue. Travel to Fifth Street (stoplight). Turn right
and travel three blocks to Spruce Street. Turn right and park in Visitors’ Pay Lot A.

3. (Traveling south on U.S. 41) Turn left (east) on Ohio Street and travel to Fifth Street (stoplight).
Turn left. Travel four blocks to Spruce Street. Turn right and park in Visitors’ Pay Lot A.

4. (Traveling north on U.S. 41) Turn right (east) on Wabash Avenue and travel to Fifth Street (stop-
light). Turn left. Travel three blocks to Spruce Street. Turn right and park in Visitors’ Pay Lot A.






