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Abstracts and Biographies of Speakers

Some Non-Standard Applications of
Mathematics and Statistics to Sports
Rick Cleary, Babson College

Thanks to the popularity of books like "Moneyball" by Michael Lewis, there has
been a great increase in public awareness that statistical analysis has become a
vital and accepted tool in sports applications. We present some examples in which
other branches of mathematics can be used to consider sports related questions.
We will investigate several of these less well-known applications. Specific instances
include: using probability to model rare events and streaks in sports; some graph
theory and operations research to consider a scheduling question; an optimization
problem involving a basketball pool; and even some elementary topology related
to the rules of several sports.

Rick Cleary is Professor and Chair in the Division of Mathematics and Science at
Babson College in Wellesley, MA. He has previously taught at Cornell University
(where he earned his PhD), Bentley University, Harvard University and Saint
Michael’s College in Vermont. He enjoys working on applied problems in
mathematics and statistics, and he has recently authored papers with colleagues
on diverse topics including failure times for hip replacements, fraud detection in
accounting, assessment of creativity in marketing, and various questions in
modeling sports outcomes. Professor Cleary’s recreational interests are largely
sports related. Running, golfing, coaching his sons in baseball, and rooting for the
Red Sox are among his favorite activities.

Making Mathematics Real: Knot Theory, Experimental
Mathematics, and 3D Printing
Laura Taalman, James Madison University

For a pure mathematician, mathematics is a set of abstract constructs completely
separated from reality. Using technology to explore mathematics can seem like,
well, cheating. But with the rise of undergraduate research in mathematics comes
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a need for elementary unsolved problems that students can pursue. Modern
technology can help fill this need and support exploratory, investigative
mathematics, even for those of us that are old-school mathematical purists at
heart. Going a step further, the recently accessible technology of 3D printing can
take abstract mathematical objects and literally make them real. A 3D printing
demonstration will accompany this talk.

Laura Taalman is a Professor in the Department of Mathematics and Statistics at
James Madison University, where she joined the faculty after graduate work at
Duke University and undergraduate work at the University of Chicago. Her
mathematical research interests include singular algebraic geometry, knot theory,
and the mathematics of games and puzzles. Dr. Taalman is the director of the JMU
MakerLab mathematical 3D-printing lab and the JMU 3-SPACE general education
3D-printing classroom. She is a co-author of the recent Taalman/Kohn Calculus
textbook and seven books on Sudoku and mathematics. In 2013 she was a
recipient of the Outstanding Faculty Award from the State Council of Higher
Education for Virginia, and has received the Alder Award and the Trevor Evans
Award from the Mathematical Association of America.

Optimal Pentagonal Tilings
Frank Morgan, Williams College

Hales proved that the least-perimeter way to tile the plane with unit areas is by
regular hexagons. What is the least-perimeter way to tile the plane with unit-area
pentagons? We'll discuss some new results, examples, and open questions,
including work by undergraduates.

Frank Morgan studies optimal shapes and minimal surfaces. He has published over
150 articles and six books, including Calculus, Real Analysis, and The Math Chat
Book, based on his live, call-in TV show and column. Founder of the NSF SMALL
Undergraduate Research Project, inaugural winner of the Haimo national teaching
award, past vice-president of the MAA and of the AMS, Dr. Morgan is Atwell
Professor of Mathematics at Williams College.



Abstract of Workshop

At Bentley University, Prof. Cleary developed a full semester, three-credit
mathematics and sports course using the MAA book Mathematics and

Sports (edited by Joe Gallian) as the primary source. Students in the course had
each had at least one semester of calculus and one semester of statistics, but
many of the mathematical topics can be taught without these prerequisites. The
mathematical topics include probability and statistics (for forecasting and
evaluation), weighted graphs (for optimizing schedules and some ranking
methods), simple matrix algebra (various ranking methods) and ideas from fair
division and apportionment (for judging sports and fairness criteria). The workshop
will discuss some ways to approach various topics, appropriate student
assessment, and some ideas on how to level the playing field for students who
know less about a particular sport.

Abstracts of MAA-NJ Contributed Paper Sessions

Session 1: History of Mathematics

Boxoth 114. Organizer and Presider: Larry D’Antonio, Ramapo College of New
Jersey, ldant@ramapo.edu

10:45 —11:00: Were there any taxicabs in the 18" century? A short history of the
taxicab problem
Larry D’Antonio, Ramapo College of New Jersey, [dant@ramapo.edu

The taxicab problem is a famous urban legend in mathematics. Hardy was visiting
Ramanujan and mentioned that the number of the taxi that he had taken was
1729, which Hardy said was a dull number. Ramanujan answered “No Hardy, it is
very interesting. It is the smallest number which is the sum of two cubes in two
different ways.” Is it really true that this fact was previously unknown? We will
discuss work of Viete, Fermat and Euler that is relevant to the taxicab problem.

11:05—-11:20: Venn-Euler-Leibniz Diagrams
Deborah Bennett, New Jersey City University, dbennett@njcu.edu



Having remained unpublished for over two hundred years, the 1686 manuscripts
of the universal genius Gottfried Wilhelm Leibniz illustrated the four types of
Aristotelian propositions and all of Aristotle’s valid syllogisms through the use of
drawings of groups of circles. In 1761, the much-admired master mathematician
Leonhard Euler used the same diagrams for the same purpose without reference
to Leibniz. One hundred and twenty years later, John Venn ingeniously altered
what he called “Euler circles” to become the diagrams that we now attach to
Venn’s name. This talk will explore the history of the Venn diagram, created by
Leibniz.

11:25 - 11:40: John Falconer’s Cryptomenysis Patefacta, a Preliminary Report
Chuck Rocca, Western Connecticut University, RoccaC@wcsu.edu

John Falconer’s cryptologic work Cryptomenysis Patefacta is widely known but
perhaps not widely read. We will try to answer in brief the who, what, where,
when, and why’s of this document. Particular emphasis will be placed on outlining
the mathematics and cryptology within the text.

11:45 —12:00: Calculus with a Geometric Twist
Robert Bradley, Adelphi University, bradley@adelphi.edu

The Marquis de I'Hopital (1661-1704) published the first calculus textbook, Analyse
des infiniment petits, in 1696. The style and content of this book were influenced
to a great extent by Johann Bernoulli (1667-1748), who tutored the Marquis in the
new mathematics in 1691-2. A distinguishing feature of the Marquis' textbook,
when compared with later expositions of the calculus, was the geometric flavor of
many of his arguments. In this talk, we contrast the way the differential calculus
was originally done with its later practice.

Session 2: Statistics Practice and Pedagogy

Bozorth 118. Organizer and presider: Dex Whittinghill, Rowan University,
whittinghill@rowan.edu

10:45 - 11:00: Investigating the Gender Wage Gap with Randomization Tests
Laura Schultz, Rowan University, schultzl@rowan.edu



Given that salary data are notoriously skewed, investigating the gender wage gap
provides an engaging context for introducing students to modern randomization
tests as an alternative to more traditional nonparametric tests. The first
randomization test included in this classroom activity addresses whether the mean
salary of male accountants and auditors is significantly greater than that of
females with similar qualifications, and the second task investigates whether the
ratio of the median salary of female accountants/-auditors to the median salary of
their male counterparts is significantly less than 1.

11:05 — 11:20: The M-tile Deviation, A New Class of Measures of Dispersion
David DiMarco (presenter, dimarcod@neumann.edu), Neumann University, and
Ryan Savitz, Neumann University

A new class of measures of dispersion is introduced, called the m-tile deviation
(MD). The breakdown points of the MD are derived and compared to the
breakdown points of the standard deviation and the median absolute deviation.
M-tile deviations are flexible, as their breakdown points are functions of m. Users
may choose the value of m that best suits their needs.

Session 3: Mathematics, Magic and Mystery

Bozorth 114. Organizer and presider: Paul von Dohlen, William Paterson
University, vondohlenp@wpunj.edu

2:30 — 2:45: Some Amazing Number Theoretic Facts — Mathematical Recreations
with a Touch of Humor
Jay L. Schiffman, Rowan University, schiffman@rowan.edu

Recreational Mathematics can succinctly be defined as the pursuit of the lighter
side of mathematics. Every positive integer possesses a unique personality onto
itself. This talk will feature a journey of appealing numbers related to primes,
magic squares, palatable integer sequences and additional curios as well as first
examples and counterexamples selected from mathematical lore. Please join us to
embark on a mathematical voyage of numbers ripe for further exploration and
research.



2:50 — 3:05: A Beautiful Question
David Molnar, Felician College, molnar.math@gmail.com

This is a story about one of my early exposures to the magic of mathematics. As a
junior in the Budapest Semesters program, taking my first Abstract Algebra class,
we were introduced to groups by way of automorphisms of graphs. Eventually this
led to the definition of a group, and a natural question arose: is every group the
automorphism group of some graph? | will share a beautiful answer to this
question.

Announcements
MAA-NJ Section 2014 Distinguished Service Award

The recipient of the 2013 MAA-NJ Section Sr. Stephanie Sloyan Award for
Distinguished Service is John T. Saccoman of Seton Hall University.

John Saccoman has been involved in activities of the MAA-NJ section for more
than a decade. Particular note should be made of his many contributions to
Project NExT (New Experiences in Teaching) at the national and at the section
level. John was an original blue dot National NEXT Fellow (1996-97 cohort). The
MAA-New Jersey section began its NJ-NExT program in 1998 under the guidance of
Bonnie Gold. Since that time, John has been a panelist at several panel sessions,
including panels on “Managing the tenure track” in the Fall 2004 meeting at the
College of New Jersey and “Maple in the classroom” in the Fall 2008 meeting at
Fairleigh Dickinson University. He also coordinated the NExT lunch table at several
meetings.

After Bonnie Gold stepped down as director of NJ-NEXT in 2008, John Saccoman
and Kaaren Finberg of Ocean County College took over the program. John was
involved in running NJ-NEXT until 2013. He also organized the student research
presentations at the Garden State Undergraduate Mathematics Conference at the
Spring meetings in 2004-2007. John was the conference chair for the section
meeting held at Seton Hall in the fall of 2006.

We appreciate and are grateful to the many contributions of John Saccoman to the
New Jersey section of the MAA.



Mathematical Association of America

New Jersey Section, Spring 2014 Meeting Program

8:30-9:00 Registration; Bozorth Hall entrance
Breakfast; Bozorth hallway
8:30-1:30 Book Exhibits; Bozorth hallway
9:00-9:10 Welcome by James Newell, Provost; Bozorth 112
9:10-10:00 Some Non-Standard Applications of Mathematics and
Statistics to Sports; Rick Cleary, Babson College. Presider:
Greg Coxson; Bozorth 112
10:05—-10:20 | Business and Awards Meeting; Bozorth 112
10:20-10:45 | Break; Bozorth hallway
10:45-12:00 | Workshop: Teaching a Math and Sports Course, led by Rick
Cleary, Babson College; Hawthorn 104
Contributed Paper Session |
History of Mathematics; Bozorth 114
Contributed Paper Session Il
Statistics Practice and Pedagogy; Bozorth 118
12:00-1:30 Lunch; Chamberlain Student Center Food Court
Student Poster Session; Bozorth 107 and 108 (12:45 — 1:30)
1:35-2:25 Making Mathematics Real: Knot Theory, Experimental
Mathematics, and 3D Printing; Laura Taalman, James
Madison University. Presider: Tom Hagedorn; Bozorth 112
2:30-3:15 Contributed Paper Session (2:30 — 3:05)
Mathematics Magic and Mystery; Bozorth 114
Student Talks; Bozorth 118, 129, and 135
3:15-3:35 Break; Bozorth hallway
3:35 is the deadline for door prize/silent auction entries
3:35-4:25 Optimal Pentagonal Tilings; Frank Morgan, Williams
College. Presider: David Trubatch; Bozorth 112
4:30-5:00 Prizes and Awards; GSUMC awards, door prizes, and silent
auction winners (must be present to win); Bozorth 112
5:30 Dinner Honoring Speakers
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Dinner Honoring the Invited Speakers and Award Recipients

The Section will honor the invited speakers and award recipients at dinner
following the meeting. Everyone is cordially invited.

Garden State Undergraduate Math Conference
Spring 2014 Program

8:30-9:30 Registration; Bozorth hallway
Breakfast; Bozorth hallway

9:30-12:00 | New Jersey Undergraduate Math Competition; Individual
competition Westby 111

10:30—-12:00 | New Jersey Undergraduate Math Competition; Team
competition Westby 111 and Robinson 101A, 101B, 201A,
201B

12:00 — 12:45 | Complimentary Student Lunch; Westby Hall

12:45-1:30 | Student Poster Session; Bozorth 107 and 108

1:35-2:25 Making Mathematics Real: Knot Theory, Experimental
Mathematics, and 3D Printing; Laura Taalman, James
Madison University. Presider: Tom Hagedorn; Bozorth
112

2:30 - 3:15 Student talks; Bozorth 118, 129, and 135

3:15-3:35 Break; Bozorth hallway

3:35-4:25 Optimal Pentagonal Tilings; Frank Morgan, Williams
College. Presider: David Trubatch; Bozorth 112

4:30-5:00 Prizes and Awards; GSUMC awards, door prizes, and
silent auction winners (must be present to win); Bozorth
112




Call for Nominations for the MAA-NJ Award for
Distinguished College or University Teaching

The MAA-NJ Section Distinguished Teaching Award Selection Committee is seeking
nominations for the 2015 award. Please consider nominating an inspiring,
respected, or influential deserving colleague for this prestigious award.
Information about the nomination process and eligibility requirements are posted
online http://www.maa.org/newjersey. For additional information you may
contact Zhixiong Chen (Secretary, MAA-NJ) at zchen@njcu.edu. Award
nominations are due by November 7, 2014.

NJ-NEXT Announcement

Nominations for Fellows for the 2014 cohort are now being sent to Math
Department chairs. If anyone is interested, please contact one of the co-chairs
directly: Kaaren Finberg at baltin@optonline.net or Jana Gevertz at
gevertz@tcnj.edu.

Lunch Discussion Tables - Spring 2014 Meeting

Organized by Theresa C. Michnowicz, New Jersey City University. There will be five
discussion tables at lunch:

e Directing Independent Study Projects: Sports and Other Applications, led by
Rick Cleary, Babson College, and Paul von Dohlen, William Paterson
University

e Modifying College Courses for the Common Core State Standards, led by
Bonnie Gold, Monmouth University

e Department Chairs and Leaders Discussion Group, led by Tom Hagedorn, The
College of New Jersey

e Some Open Questions about Tilings, led by Frank Morgan, Williams College

e Does your Math Department Need a 3D Printer? led by Laura Taalman, James
Madison University

Those who pre-registered have priority at these discussion tables.
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Call for Contributed Papers for the Fall 2014 MAA-NJ Meeting

There will be one general contributed paper session at the Fall 2014 meeting. All
papers will be reviewed by the selection committee. Please submit title, 3-4 line
summary, and a one-paragraph abstract in MSWord to Yi Ding, New Jersey

City University, yding@njcu.edu, by September 4, 2014.

Call for Lunch Discussion Leaders for Fall 2014 Meeting and for
Contributed Paper Session Organizers for Spring 2015 Meeting

MAA members interested in leading a lunch table discussion at the Fall 2014
meeting or organizing a contributed paper session for the Spring 2015 meeting are
asked to submit the proposed topics to Theresa C. Michnowicz, New Jersey City
University, tmichnowicz@njcu.edu, by September 4, 2014.

Book Sales at the Meeting

The discounted meeting price (35% off) for MAA books also applies to books not
currently on display. When you order books at the meeting, there are no shipping
costs. We will also again offer “buy one, get one free”: if you order a book at this
meeting, you can also take one book from the “free” group of books.

Future MAA Meetings

MAA-NJ. The Fall 2014 MAA-NJ Section meeting will be held at St. Peter’s
University, Saturday, November 1, 2014; it will be a joint meeting with the Metro
New York Section. Speakers will include Karen Saxe of Macalester College.

MathFest. The Mathematical Association of America will hold its annual MathFest
in Portland, Oregon from August 7 -9, 2014. The 2015 MathFest will be in
Washington, DC from August 5 — 8, 2015. For further information, go to
http://www.maa.org/mathfest/.

Joint Mathematics Meetings. The 2015 JMM will be in San Antonio, TX from
January 10— 13. The 2016 JMM will be in Seattle, WA from January 6 — 9.
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Governor's Report

There were relatively few action items on the agenda for the BoG meeting at JMM
2014: routine items, primarily — reappointing Barbara Faires as MAA Secretary
through 2020, approval of assorted prize awardees, of the criteria for the Gung
and Hu award, of a minor amendment to the lowa section bylaws, and of the
editorial board of Convergence as an MAA committee. We approved the proposal
from the Executive Committee that membership dues for 2014 not increase,
because we’re waiting to see the effect on our income of the 2013 change to
membership structure. (As a reminder, starting in 2014, all MAA members (upon
membership renewal) receive electronic access to the three MAA journals and to
Math Horizons. Print subscriptions are available to members as an add-on, priced
at S5 per issue.) The MathFest Management Committee became the Meetings
Management Committee. The MAA Travel Study Program no longer exists and the
committee for it was dissolved: it used too much staff time for the number of
participants.

We approved a statement proposed by an ASA-MAA Joint Committee on Statistics
Education concerning qualifications for teaching an introductory statistics course,
to be posted on the MAA’s website: basically it says that faculty teaching such a
course need a “deep knowledge of statistics as well as an appreciation of the
differences between statistical thinking and mathematical thinking” and that to
develop this, they need, at a minimum, “the equivalent of

1. Two statistical methods courses including content knowledge of data collection
methods, study design and statistical inference, and

2. Experience with data analysis beyond material taught in the introductory class.
This experience could come from advanced courses, projects, consulting or
research.”

As part of his continuing work on the Curriculum Inspirations project, James
Tanton has posted additional materials online in the past few months (e.g., short
videos to supplement written lessons). This project is designed to provide teachers
with tools to facilitate the use of American Mathematics Competition contests and
problems to support curriculum necessarily focused on the Common Core State
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Standards for Mathematics (CCSS-M). There are currently ten general problem
solving strategy essays and 38 associated videos available at
http://www.maa.org/math-competitions/teachers/curriculum-inspirations.

The whole afternoon of the BoG meeting was taken up with discussions: first, of
drafts of chapters for the upcoming revised CUPM Curriculum Guide. We broke
into small groups and each group discussed the overview, one of the program
documents (Teacher education, Biomathematics, Engineering, or Statistics) and
one of the course documents (Introduction to Proofs, Calculus, Abstract Algebra,
Introductory Statistics, Geometry, or Real Analysis). The meeting finished with a
whole-group discussion of MAA Governance. What, among the things the Board of
Governors currently does, should we continue doing, what should we stop doing,
what we don’t do but should.

Respectfully submitted,
Bonnie Gold, Governor for the New Jersey section

25/50-year Members of the MAA: The section congratulates Bruce Bukiet (NJIT),
Michael Fischer, James Galvin, Patrick Sime (Caldwell College) for their 25 years of
MAA membership. We congratulate Gerard Foschini, Lewis Golovin, Jane Ann
McLaughlin (TCNJ), Benjamin Muckenhoupt (Rutgers), and Neil Sloane (AT&T Labs)
for their 50 years of membership.

MAA-NJ Committees

Organizing Committee: Carol Avelsgaard, Middlesex County College; Zhixiong
Chen, New Jersey City University; Karen Clark, The College of New Jersey; Larry
D’Antonio, Ramapo College; Srabasti Dutta, Ashford University; Kaaren Finberg,
Ocean County College; Bonnie Gold, Monmouth University; Thomas Hagedorn, The
College of New Jersey; Olcay llicasu, Rowan University; Aihua Li, Montclair State
University; David Marshall, Monmouth University; Theresa C. Michnowicz, New
Jersey City University; Sarita Nemani, Georgian Court University; John Saccoman,
Seton Hall University; Dirck Uptegrove, Alcatel-Lucent; Elizabeth Uptegrove,
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Felician College; Paul von Dohlen, William Paterson University; Chengwen Wang,
Essex County College.

Awards Committee: Siham Alfred, Raritan Valley Community College; Larry
D’Antonio (chair), Ramapo College; Elizabeth Uptegrove, Felician College; Dexter
Whittinghill, Rowan University.

Nominating Committee: Mark Korlie (chair), Montclair State University; David
Marshall, Monmouth University; Tatyana Stepanova, Raritan Valley Community
College.

Teaching Award Committee: Carol Avelsgaard, Middlesex County College; Bruce
Bukiet (chair), NJIT; Sarita Nemani, Georgian Court University; Tom Ostler, Rowan
University; Diana Thomas, Montclair State University;

Selection Committee for Contributed Papers: Yi Ding (chair), New Jersey City
University; Theresa Michnowicz (ex-officio), New Jersey City University; Kathy
Turrisi, Centenary College; Chengwen Wang, Essex County College.

Hosting Committee: Olcay llicasu, Abdul Hassan, Hieu Nguyen, McKenzie Suber-
Robinson, Rowan University.

GSUMC Committees

Organizing Committee: Karen Clark, The College of New Jersey; Olcay llicasu (co-
director), Rowan University; Katarzyna Kowal, Ramapo College; Aihua Li (co-
director), Montclair State University; Ken McMurdy, Ramapo College; Tatyana
Stepanova, Raritan Valley Community College; David Trubatch (co-director),
Montclair State University; Chengwen Wang, Essex County College, Jonathan
Weisbord, Burlington County College; Mamta Vyas, Essex County College.

New Jersey Undergraduate Math Competition Committee: Tom Leong, University
of Scranton; Ken McMurdy (co-director), Ramapo College of New Jersey; Kenneth

Monks, University of Scranton; Katarzyna Kowal (co-director), Ramapo College of

New Jersey; Marek Slaby, Farleigh Dickinson University.
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MAA-NJ Section Officers

Chair
Past Chair

Vice-Chair for Speakers
Vice-Chair for Innovations

Vice-Chair for Two-Year Colleges
Vice-Chair for Student Activities
Secretary

Treasurer

Governor

Program Editor

Advance Meeting Planner
Liaison Coordinator

Workshop Organizer
Contributed Paper Organizer

Book Sale Coordinators

Door Prize Coordinator
GSUMC Co-Directors

Project NJ-NEXT Co-Directors

Webmaster

Thomas Hagedorn, The College of New
lersey

Carol Avelsgaard, Middlesex County
College

Lawrence D’Antonio, Ramapo College
Theresa C. Michnowicz, New Jersey City
University

Chengwen Wang, Essex County College
Aihua Li, Montclair State University
Zhixiong Chen, New Jersey City University
Karen Clark, The College of New Jersey
Bonnie Gold, Monmouth University
Elizabeth Uptegrove, Felician College
Lawrence D’Antonio, Ramapo College
Srabasti Dutta, Ashford University

David Marshall, Monmouth University
Theresa C. Michnowicz, New Jersey City
University

Dirck Uptegrove, Alcatel-Lucent; Elizabeth
Uptegrove, Felician College; Paul von
Dohlen, William Paterson University
Sarita Nemani, Georgian Court University
Aihua Li, Montclair State University; Olcay
llicasu, Rowan University; A. David
Trubatch, Montclair State University
Kaaren Finberg, Ocean County College;
Jana Gevertz, The College of New Jersey
Paul von Dohlen, William Paterson
University

15



Acknowledgments

The New Jersey Section thanks retiring chairs Larry D’Antonio of Ramapo College
and Bruce Bukiet of New Jersey Institute of Technology for their service as chairs
of the Awards Committee and Teaching Award Committee, respectively.

The New Jersey Section thanks retiring GSUMC co-directors Aihua Li and Olcay
llicasu for their leadership of the GSUMC. Aihua has served for five years as
director or co-director and Olcay for three years as co-director.

The New Jersey Section thanks the Mathematics Department of Rowan University
for their kind hospitality in hosting the meeting. They also thank Hawkes Learning
Systems, Springer, Random House, and Princeton University Press for donations
for the silent auction and door prizes.

The New Jersey Section offers congratulations to the GSUMC for eleven years of
successful undergraduate math conferences.

The Garden State Undergraduate Mathematics Conference is made possible by
contributions from the New Jersey section of the MAA, by NSA Grant H98230-12-
1-0303, and by NSF grant DMS-0536991 through the MAA Regional Undergraduate
Mathematics Conferences (RUMC) program, www.maa.org/RUMC/.

The GSUMC thanks the Mathematics Department of Rowan University for their
kind hospitality in hosting the meeting and Hawkes Learning Systems, Springer,
Random House, and Princeton University Press for donations for student prizes.

Join the MAA! http://www.maa.org/membership/join main.html
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