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Frederick Adkins

Indiana University of Pennsylvania

A Calculus Module for Modeling Bioaccumulation, Biomagnification, and Elimination of Mercury

Bioaccumulation is the increase of a substance in organisms, as they take in contaminated air, water, or food more rapidly than it can be eliminated. As pollutants move from one link in the food chain to another they concentrate through the process of biomagnification. Through a module designed for use in an introductory calculus course, students explore these concepts using data derived from research on mercury levels in the environment and aquatic food chain. Students begin by tracking mercury across the food chain from algae and bacteria to humans. Students use their typical weekly consumption of fish to calculate their average daily dosage of mercury per kilogram of body weight. Based on models of absorption of mercury from food, a separable differential equation for mercury elimination in humans and the fraction of total body mercury in blood, a time dependent equation for blood mercury concentration is derived. Students then find their steady-state level of blood mercury concentration and compare this to the U.S. Environmental Protection Agency’s “safe benchmark blood level.”

Robert Buck
Slippery Rock University

Mathematics Minors for Elementary Education Majors

One of the major problems facing education today is the inadequate mathematics’ preparation of pre-college students and their teachers. Most colleges and universities have well established programs for students planning to teach mathematics at the secondary schools; however, in many institutions pre-secondary mathematics has been addressed only within the context  of elementary teacher certification programs. To help rectify this situation, the Mathematics Department at Slippery Rock University has developed two non-traditional mathematics minors that will expand teacher preparation for prospective primary, intermediate, and middle school teachers of mathematics.
Jason L. Carney


Indiana University of Pennsylvania
 

An Introduction to Complex Dynamics
 

We'll introduce the field of Complex Dynamics using a complex map derived from geometric circle inversion. Advanced theories will be discussed but the emphasis will be on an intuitive understanding.

Ximena Catepillan

Millersville University 

Ethnomathematics of the Maya

The ancient Maya, who were sophisticated astronomers, developed several calendars to keep track of time. In this talk I will discuss the Tzolkin (sacred) calendar, the Haab (solar) calendar, the Round Calendar which combines both the Tzolkin and Haab calendars, and the Long Count Dates used by the Maya to mark events over long periods of time.   

Some of the conversions among the calendars will be presented as well as classroom activities used in the Ethnomathematics course “Mathematics in Non-European Cultures” for non mathematics and science majors offered at Millersville University.     
Paul Gartside

University of Pittsburgh

The Shape of Space

For millennia people have looked at the night sky and seen shapes real or imaginary. In the early 1990s astronomers compiling lists of the positions of galaxies also started seeing shapes - filaments, voids, walls. Now we know we live in a universe full of structure at every scale.

The texture of these structures holds the clues from which we can establish exactly what the universe is made of, how it was created, and what our ultimate fate is to be.
In this talk I will explain how techniques from topology can be used to measure and detect the large scale structure of the universe.

On Basic Families 
Abstract: I will discuss problems arising from Kolmogorov's solution of Hilbert's 13th Problem. Complete answers to questions of Hattori and Sternfeld will be given. (This is joint work with Feng Ziqin.)
Stephen Gendler

Clarion University
 

Platonic solids using Euler’s formula 

In teaching an Excursion in Mathematics course, I recently stumbled on a formula that can be obtained from Euler’s formula using basic algebra and simple counting principles and is easily accessible to all students. It allows us to generate all of the Platonic Solids and more. 

I’ve never seen it before, and would be interested in your response to it.
Gary Grabner
Slippery Rock University

Relative metric spaces

In joint work with Elise Grabner, Kuzimi Kiyazaki and Jamal Tartir we introduce several relative properties of semi-metrizable type. In this talk I will discuss how we use these properties to find relative versions of the Alexandroff-Urysohn Metrization Theorem.

Robert Heath

University of Pittsburgh
Paratopological groups on Generalized Ordered Spaces with various stratifiability type properties. (with Ziqin Feng)

Theorem: A paratopological group on a Linearly Ordered Space is linearly stratifiable.

Corollary: A paratopological group on a generalized ordered space, with an order-preserving operation, is hereditarily paracompact.

Conjecture: A paratopological group on a GO with an order-preserving operation is linearly quarter-stratifiable.
Keith Kull

Kutztown University

Concepts and Characteristics

Teaching conceptually uses examples, non-examples, and judgment.  In my elementary mathematics methods class, I give a “Concepts and Characteristics” assignment, which explores one concept.

This session applies the same teaching strategy to the college mathematics curriculum.  Participants will construct a “Concepts and Characteristics” worksheet based on the college mathematics curriculum.

Yu-Ju Kuo


Indiana University of Pennsylvania



Using Excel to Solve Linear Programming Models 

The “Dietary Problem” is important in our daily lives. The key issue is  whether you get enough nutrition from your choice of foods, while at the same time paying the minimum cost or consuming the minimum calories. In this activity, we will set up the Dietary Problem as a linear programming model, discuss how the solution appears on a graph, and then use Excel’s Solver feature to solve the problem.

Carl F. Letsche

Indiana University of Pennsylvania

My favorite integral, or; a one-problem Calc 2 exam

I was introduced to this integral several years ago.  It looks innocent enough, but requires nearly every technique of integration to solve!  

Yi Lin

Slippery Rock University

Hidden Contradictions in Modern System of Mathematics

After highlighting relevant concepts behind each crisis in foundations of mathematics, we show that some difficulties in our understanding of nature are originated from confusing actual infinities with potential infinities. By pointing out similarities and differences between these kinds of infinities, we then handily pick out some hidden contradictions existing in the system of modern mathematics.

Channa Navaratna
 

Indiana University of Pennsylvania
 

Transient Response in Random Oscillatory Networks.

Connection topology biological networks are being studied. Physical limitation as well as transient characteristics seems to suggest that the connection topology of these oscillators is not pure nearest neighbor connections. Here we study the importance of the probabilistic relationship between the long distance connections and the real part of the dominant eigenvalue.

Lyn Phy and Winnie Peterson

Kutztown University

Sponsoring a High School Mathematics Day

Earlier this year we hosted a Sonia Kovalesky High School Mathematics Day on the Kutztown University campus for forty young women representing local high schools. Join us for an interactive discussion of what we did, what we learned, and tips for sponsoring a similar event on your campus.
Carol Rehn

Lock Haven University of Pennsylvania        

The Mathematics Department: Striving for Continuous Quality
Improvement             

A discussion group for those interested in department governance and policy.  Possible topics might include rolls and responsibilities, committee structure, developing and evaluating department members, curriculum, pedagogy, resource management, strategic planning, legal issues, scheduling, assessment, and/or whatever else is of interest or concern to those in attendance

Paul Rossman

Indiana University of Pennsylvania

Social Network Analysis and the Mass Media

Social network analysis is a method of research using data to analyze relationships between individuals, organizations, committees and driving the concept is the idea that social networks are fundamentally a part of any group or community. The people who know each other, and, in turn, know others present a web of power and knowledge. Theoretically, these connections and relationships speak volumes about our society and the individual players, or actors, themselves. 

Journalists have recently begun using social network analysis software and techniques to produce and investigate stories. However, unbeknownst to many of them the field is rooted deeply in mathematics – namely graph theory. 

This presentation will provide an introduction to the basic concepts of social network analysis, some of its fundamental ideas in graph theory and an overview of software used to perform the analysis.

Additionally, the presentation will show how journalists use results of the analysis to study social relationships and examples of stories written using these techniques.

Michael Steuerwalt

National Science Foundation
Funding Opportunities at the National Science Foundation 
    The National Science Foundation (NSF) provides grants for academic-based research across most science and engineering disciplines.  Part of NSF's mission is to help develop a technically competent, internationally competitive workforce, so funded projects are expected to integrate research and education.  The balance need not be even in every project, of course, and most projects put research foremost.  But some comprise activities more educational in nature.  In this talk I describe a range of funding opportunities provided by NSF, emphasizing those particularly suited to investigators in the mathematical sciences.

Emily H. Sprague

Edinboro University

The Implications of Representing Irrational Numbers by Regular 
Continued Fractions

It is well-known that the irrational numbers form a Polish Space.  We demonstrate that through regular continued fraction representations of the irrational numbers we find a mechanism especially well-suited to build an explicit homeomorphism between the irrational numbers and the complete metric space of natural number sequences.

Jamal Tartir 

Youngstown State University

An Overview of Relative Properties 

Given a topological property P, one can define a topological space Y as having property P in a larger space X. This talk will focus on questions of the following type: If property P implies property Q and Y has property P in X, does Y have property Q in X? 

Lee White

Slippery Rock University

The Monty Hall Problem
A discussion about the classic “Monty Hall” problem, the major thoughts on solution and what are wrong with them, and the correct method of solution.  The second part of the presentation deals with the development of formula for predicting the probability of winning as the number of doors goes to “n”.

Rick White

Edinboro University

An Interesting Construction of a One-Sheeted Hyperboloid
A one-sheeted hyperboloid is constructed out of a group generated by an invariant set of involution elements.  We also show that the elements of the generating set can be identified with reflections about space like geodesics in DeSitter space and that the generated groups is isomorphic to a subgroup of the Lorentz group.

Joseph Yarzebinski
Slippery Rock University

The Puzzle of the century - COMAP MCM 2008 Problem B

I will be discussing my team's solution to the 2008 COMAP Mathematical Contest in Modeling.  Problem: "Creating Sudoku Puzzles" of varying difficulty with an efficient algorithm.  Our approach uses a "desolver" that removes specific numbers from a complete board forcing human solvers to use either simple or more complex strategies.

