[image: image1.wmf]
2009 Annual Spring Meeting of the

Metropolitan New York Section of the MAA

Webb Institute

Sunday, 3 May 2009

Abstracts of Contributed Papers and Posters

Research Presentations – Henry Auditorium. Stevenson Taylor Hall

Presider: Jerry G. Ianni, LaGuardia Community College (CUNY)

1:30 – 1:50 PM:  Analysis of DNA Mutations and Gene Expressions Using Combinatorial Algorithms

Sanju Vaidya, Mercy College

 We analyze DNA mutations and Gene expressions using combinatorial algorithms. Many disorders are caused by defects in inheritor genes. A change in DNA or chromosomes is called a mutation. We will find occurrences of a particular pattern in DNA sequences and analyze certain types of mutation, transversions, which could lead to genetic disorders. In the last ten years, DNA microarrays (DNA chips) have been used to analyze functions of various genes. Microarray is a tool that consists of a small membrane or a glass slide containing samples of many genes. Microarrays are used to study gene expression patterns in a wide variety of diseases such as, Cancer, Diabetes, and Arthritis. We will use properties of permutations and young tableaux to identify a pattern in data series of genes generated by microarray measurements. Young tableaux are certain tabular arrangement of integers. Alfred Young introduce them at the end of 19th century. We will associate permutations and young tableaux to data series of genes. We will use the concept of algorithmic compressibility of Ahnert et al, formula of Frame et al of computing the number of tableaux and the results of C. Schenstead about the length of the longest increasing subsequence of a permutation to identify genes that are significantly related to the target disease. The analysis of gene expressions can lead to improved diagnoses and individualized medical treatment as well as earlier detection of disease. 


1:50 – 2:10 PM:  The Dance of the Foci

David Seppala-Holtzman, St. Joseph's College

It is well known that slicing a cone with a plane and then allowing it to rotate through all possible angles of inclination yields the conic sections. What is not well known is what path the foci of the conics trace out as this cutting plane passes through the different angles.  In this article, we derive formulae for these trajectories and generate the associated curves.  Of particular interest will be how theses trajectories articulate with one another when we pass through the transitions from ellipse to parabola to hyperbola.   On this issue, we have good news to report.


2:10 – 2:30 PM: Ramanujan Primes and Bertrand's Postulate
Jonathan Sondow

The nth Ramanujan prime is the smallest integer Rn such that if x ≥ Rn, then there are at least n primes in the interval (x/2, x]. Bertrand's postulate is R1 = 2. Ramanujan proved that Rn exists and gave the first five values as 2, 11, 17, 29, 41. In this talk, we show that the bounds 2n log 2n < Rn < 4n log 4n hold for all n, and that Rn is asymptotic to the 2nth prime as n tends to infinity. We also estimate the length of the longest string of consecutive Ramanujan primes among the first n primes, and explain why there exist more twin Ramanujan primes than expected. Along the way, we make three conjectures. Our paper is to appear in the American Mathematical Monthly. A preprint is available at http://home.earthlink.net/~jsondow/RamanujanPrimesAMM4.pdf.

2:30 – 2:50 PM: An Interesting Partition of Even Perfect Numbers

James Carpenter, Iona College

A problem, which was posed in the College Mathematics Journal, asked to show that there exists a certain type of partition of every even perfect number that leads to a Pythagorean triple.  A theorem proved by Euclid and a proof of its converse by Leonhard Euler give an explicit formula for every even perfect number.  This formula and the definition of a perfect number suggest a partition which solves the problem.  Finally, a formula which generates Pythagorean triple emerges.

2:50 – 3:10 PM:  The Fibonacci Sequence:  Generated by a Vector of the Kernel of a Linear Difference Operator

Armen Baderian, Nassau Community College (SUNY) 

I taught linear algebra many times at NCC.  During that time, I developed a mathematical theory of difference equations, parallel to the theory of differential equations, based upon linear transformations of a space of exponentials. I briefly present the theory and derive the Fibonacci sequence by solving an initial value problem.

3:10 – 3:30 PM:  Infinite Sums and Products of Power, Exponential and Hyperbolic Functions Provide New Fibonacci 

and Lucas Identities Related to Theta Functions

Harvey J. Hindin, Emerging Technologies Group
Infinite products of power, exponential, and hyperbolic functions are converted to infinite products of Fibonacci and Lucas Numbers. Some results are expressible using Theta functions (related to Elliptic functions). First, the basic idea behind converting finite or infinite sums and products containing power, exponential, and hyperbolic functions to Fibonacci and Lucas relationships is explained. Examples are given. Second, the basic ideas behind Theta functions, their history, and their relationship to elliptic functions of the first and second kind are explained. Examples are given. There is an extensive literature going back several centuries. After the basic material is presented, certain infinite products are, for what the author believes is the first time, converted to infinite products involving curious combinations of Fibonacci and Lucas Numbers. These are, in turn, converted to even more curious results involving Theta Functions. Selected numerical results are provided and these results analyzed to see if they represent known constants or combinations of constants. 

Pedagogical Presentations – Livingston Library, Stevenson Taylor Hall

Presider: Emad Alfar, Nassau Community College (SUNY)

1:30 – 1:50 PM:  Some Lessons from Ancient Mesopotamia for Learning Mathematics Today

Alexander Atwood, Suffolk County Community College (SUNY)

In 7500 B.C. farmers in ancient Mesopotamia began to use three-dimensional stylized clay counting tokens to keep track of goods. By 3100 B.C. these tokens had evolved into two-dimensional written numerical symbols inscribed onto clay tablets in which the base-10 system and other systems were used. By 2600 B.C. written language had evolved from exclusively numerical concerns to encompass a full range of literary topics. Through the conception and representation of numbers in written form in Mesopotamia, both long-term memory and working (short-term) memory of the human brain were substantially enhanced and extended. Crucially, the ability to effectively harness working memory in the prefrontal cortex of the human brain is a vital component of fluid intelligence, which is the cognitive ability to solve new problems and draw connections between seemingly unrelated concepts. By enlarging working memory through the writing of mathematics, fluid intelligence can be substantially enhanced and transformed. How can we relate the genesis of mathematics in 3100 B.C. to the learning of mathematics now?


1:50 – 2:10 PM:  Teaching Analysis of a Tree Algorithm with a Visual Proof 

David Sher, Nassau Community College (SUNY)

Analyzing even the simple algorithms we teach two year college students can result in intricate sums.  The algebra and calculus needed to transform these sums into formulas can be difficult for your typical computer science student, whose talent is more often oriented towards programming rather than algebra.  Visual proofs are not only beautiful; they can make mathematics more accessible to such students.  We show how a visual proof that 
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can help students understand the formula for the average depth of a node in a random binary tree.  Binary trees are one of the more common data structures used in computers.  The average node depth tells us how fast one can search such a tree or otherwise access the nodes.  

2:10 – 2:30 PM:  Perspective Drawing as a Source of Projects
Holly Carley, City Tech (CUNY)
Perspective drawing is a rich source for student projects at various levels.  There are few prerequisites to this topic and it would be of interest to art or architecture students, as well as the general student of 2-dimensional Euclidean geometry.  It can serve as a capstone topic, or as a gateway to studies of higher dimensional Euclidean geometry or non-Euclidean geometries.

2:30 – 2:50 PM:  Linear Regression Method for Finding Parameters of an Oscillation with Exponentially Decaying 

Amplitude and Helicopter Blade Dynamics

Vladimir Przhebelskiy, LaGuardia Community College (CUNY)

Valery Ivchin, Moscow Helicopter Plant, Russia

In different engineering fields we meet functions that describe oscillations with exponentially decaying amplitude. Data points for these functions are often found experimentally. Then there is the task to find parameters of the functions – the exponent and frequency. One way to do it is by using logarithmic decrement, which is described in college engineering courses. Another way was developed by Y.Z. Tsypkin. He showed that  three consecutive displacement points of the function that occur at times t, t+ (t, t+2(t satisfy a linear relation, which allows the use of linear regression analysis. At the Moscow Helicopter plant an experimental method was developed for estimation of the helicopter blades damping coefficient. The blade lag oscillation was activated in flight and transient response was recorded. In the paper we shall discuss the method that was developed to analyze the transient process of blade oscillations and to estimate helicopter blades dynamic characteristics.  This method uses iterative technique and linear regression analysis. The material can be used for projects within Statistics, Engineering, and Pre-Calculus courses.
2:50 – 3:10 PM:  Engaging Faculty in Mentoring Students
Alla Morgulis and Rita Plotkin, Borough of Manhattan Community College (CUNY)

Maannyah Patel, Benjamin Mills and Anna Kunz-Gorska (students)

Studies comparing project-based learning with conventional classroom instruction demonstrate that students’ early involvement in research or participation in enrichment projects yields significant improvements in problem-solving skills, critical thinking skills and conceptual understanding of mathematics. Moreover, research shows that frequent interactions between students and faculty in a mentor/mentee relationship increases student achievement and success. As a Mathematics Major coordinator at BMCC, I promote learning enrichment projects as early as Intermediate Algebra and Trigonometry. We first discuss how finding topics commensurate with such developmental students’ skill levels is a challenge. Next, we discuss faculty recruitment issues as well as present guidelines we provide to faculty who mentor students. Finally, some students will provide us glimpses of their projects and briefly talk about their experiences.

3:10 – 3:30 PM:  Math Online Competitions

E. Halleck, City Tech (CUNY)

J. Chen, M. Kim, V. Hu-Hyneman, B. Young, R. Coe and C. Brady, Suffolk Community College (SUNY) 
For the CUNY Math Challenge and the Math Online Competition (SUNY) students answer one or more challenging problems every week or 2.  These competitions serve to stimulate students’ interest in mathematics, its beauty, its applications and to have fun!

Student Presentations – Chemistry Lab, Stevenson Taylor Hall

Presiders: Elizabeth Chu, Suffolk County Community College (SUNY) and Thomas Tradler, City Tech (CUNY)

1:30 – 1:50 PM:  Development of an Optimization Model for General Arrangements Using Simulated Annealing

Diana Look

Advisor: Elena Goloubeva, Webb Institute
Ship design is a complex, multi-variable optimization problem with multiple constraints.  Within ship design, the creation of effective general arrangements is a difficult design task requiring the consideration of many potentially conflicting design goals, requirements, and constraints.  This paper utilizes a simulated annealing scheme. The Metropolis algorithm, a rejection sampling algorithm, is used to generate a sequence of samples from a probability distribution that is difficult to sample directly.  Since the search can accept “wrong way” movements, the method can migrate among different local optima toward the global optimum.  The result is a simulated annealing based model that provides designers and engineers with an interactive tool for the optimization of general arrangements.

1:50 – 2:10 PM:  Mathematical Modeling for Analysis of Infectious Diseases

       Franco Porto, Rushabh Jhaver, Rachel Lemmey, Christina Tawfik and Samia Nazzal

Advisor: Sanju Vaidya, Mercy College
We use mathematical modeling to study infectious diseases such as AIDS, Influenza and Bird Flu.  Acquired Immunodeficiency Syndrome (AIDS) is a global epidemic which affects the immune system and puts infected individuals at risk for contracting various infections and tumors. 22 million people have died worldwide since the disease was first reported 30 years ago. First recorded in 1580, influenza is another example of an infectious disease. In 1918, 20-40 million people died worldwide of influenza. Bird Flu is our third example of an infectious disease. Since the 1997 outbreak of H5N1, the bird flu has alarmed experts. H5N1 resulted in 750 human deaths and 100 million bird deaths. We use mathematical modeling to study disease transmission and examine how various vaccination or containment programs can help prevent the spread of infectious diseases.

2:10 – 2:30 PM:  Fractals, the Koch Snowflake, and the Cantor Set

Heather Kramer and Nicholas Sciallo 
Advisor: Vasil Skenderi, St. Joseph's College

Our object of study is fractals, in particular the Koch Snowflake and the Cantor Set. We show pictures generated in Maple 10, recursive formulas for fractals, intervals of the fractals, and how to map a fractal. Finally, we show evidence of fractals in the real world.

2:30 – 2:50 PM:  Matrix Number Theory: Factorization in Integral Matrix Semigroups

Rene Ardila, David Hannasch, Audra Kosh, Hanah McCarthy, Ryan Rosenbaum and Donald Adams

                                                Advisor: Vadim Ponomarenko, City College (CUNY)

Factorization theory is a prominent field of mathematics; however, most previous research in this area lies in the commutative case. Noncommutative factorization theory is a relatively new topic of interest. This talk examines the factorization properties of noncommutative atomic semigroups of matrices, including results on the minimum and maximum length of atomic factorizations, the elasticity and the delta set of the semigroups.

2:50 – 3:10 PM:  New Formula for Counting Lattice Points

Kevin Sackel

Advisor: Leon LaSpina, Bethpage High School

An object in the plane moves from one lattice point to another.  At each step, the object may move one unit up, down, left, or right.  If the object starts at the origin and takes a 10-step path, how many different points can be the final point? This question became the springboard for a math research project that was published in the February, 2009 issue of Mathematics Teacher. We show how the number of lattice points in the plane reachable by a path of exactly k steps from the origin conforms to a simple formula.  We then consider this question in three dimensions and derive a formula for the number of points reachable by a k-step path.  Since the article was published we discovered a new approach to this problem using binomial coefficient identities and we produce a general solution for n dimensions.

Contributed Posters – Faculty Dining Room, Stevenson Taylor Hall

NON-STUDENT:

The Graphing Calculator vs. the Scientific Calculator in Introductory Algebra
Christopher Roethel, Nassau Community College (SUNY) 

I present a small study with pre and post t-tests and evaluation for experiments done with the TI-84 and Minitab.

Math Circles in the Metro New York Section
Japheth Wood, Bard College

A Math Circle is an interactive dialogue between mathematicians and students, which in practice takes on many different forms across the country. A more recent phenomenon, Math Teachers' Circles, can likewise be described as an interactive dialogue between mathematicians and math teachers. Actively involved in both the Bard Math Circle and the New York Math Circle, I will report on their recent activities. I hope to connect with mathematicians, students and teachers involved in math circles, and help those who'd like to get started.

Divisibility Ideas in The Fibonacci and Lucas Sequences 

Jay L. Schiffman, Rowan University


The question of divisibility is an essential one in mathematics. Some immediate results with regards to the Fibonacci sequence include that every third Fibonacci integer is even and every fifth Fibonacci integer is divisible by five. On the other hand, some easily derived results that may be less well known include no odd Fibonacci number is divisible by certain primes including seventeen and no Fibonacci integer has a remainder of four upon division by eight. Divisibility ideas regarding the Lucas sequence include that every third member of the sequence is even and no Lucas number is divisible by five or a power of two beyond four. On the flip side, there are some primes that never enter the Lucas sequence. Mathematical Induction and the use of technology will be employed to help the participants discover signs of divisibility and periodicity ideas pertaining to these two fascinating recursive sequences. 

Extracting Roots in the 1703 Russian Math Textbook

Maryam Vulis, Norwalk Community College and York (CUNY)

Published in 1703 in Moscow, Arifmetika was the first Russian mathematics textbook. Written by Leontiy Magnitsky, it served as the main textbook in Russia for a good part of the eighteenth century. Encyclopedic in scope, it presented arithmetic, progressions, radicals, methods for finding roots, trigonometry and navigation.

Reflection as a Learning Tool in Math Courses

Prabha Betne, LaGuardia Community College (CUNY)
Traditional math teaching emphasizes techniques and procedures to obtain numerical results. Students usually discover the interconnection between various math and non-math subjects during the graduate level study or working in an industry. With the rise in computation technologies, there is a great demand at the workplace for individuals who understand a practical issue and then reflect on it using math.  The issue is not presented in the format of a typical school math problem, but instead in the common language of the trade. A successful, efficient solution often requires the precision of math.  I will share my experience working with students to develop the skills to use math in practical issues, ranging from contemporary topics like global warming to daily life experiences of waiting for subway trains to retail management.

A Nonstandard Way to Locate the nth Prime Number

Ron Skurnick and Mohammad Javadi, Nassau Community College (SUNY)

We present an alternative to the Sieve of Eratosthenes for locating the nth prime number.  All that is required of the audience is familiarity with modular arithmetic (from elementary number theory).

Including Presentations as a Component in a Liberal Arts Math History Course

Sean Simpson, Westchester Community College (SUNY)

A substantial number of non-technical majors take Development of Mathematical Thought, a course that covers different number systems, and approaches to arithmetic and algebra in a historical way such as Babylonian division, Egyptian multiplication and Mayan numbers. Instructors have tried a variety of ways to cover a unit on modern mathematics at the end of the course. Since the prerequisite for the course is Beginning Algebra, this can be rather problematic. The favorite approach to this unit by the author is to use student oral biographic presentations. I discuss how the talks have been received by the students and how the presentations have evolved over time.

π, e, and the Normal Curve Expressed as a Combinatoric

Vito Faraci Jr.

π and e have to be two of God’s favorite numbers, and the Normal Curve his favorite distribution. This statement is based on the fact that all three seem to crop up in nature so very often and in so many places. Quite naturally, mathematicians find them intriguing and ask if any relationships exist among them. I use combinatorics to weave the 3 constructs together.

STUDENT:

The Perfect Free Throw

Alejandro Osborne, Giteau Michaud, Yan Chang, Dan Ristea and Mirljinda Krivca

Advisor: David Seppala-Holtzman, St. Joseph's College

We seek to optimize the likelihood of success by choosing the angle of elevation and force used by the shooter, since these are the two most important aspects of the shot when done by a human being. These two things uniquely determine the trajectory of a shot and tell you the likelihood of success given a range of values, for which we sought mathematical models.

Mobius Transformations
Brian Callen, Kristi Burns and Christine Turner 

Advisor: Vasil Skenderi, St. Joseph's College
The group of Mobius transformations, also known as fractional linear transformations, takes circles and lines to circles and lines, henceforth referred to as “lines”. Another important property is that angles are preserved, meaning that if ( is the angle between two “lines” C and C’, then ( is also the angle between the image “lines”. We show that the smallest group of transformations which includes translations, scaling and inversions is precisely the group of mobius transformations. Mobius transformations can be classified by whether they translate (Parabolic), rotate (Elliptic) or scale (Loxodronic).  The trace of the transforming matrix is useful for the classification.

Enhancement of Understanding Algebraic Concepts using a Cryptographic Algorithm
Casey Kondelka, Stephanie Bann, Mayra Avila and Jose Valerio

Advisor: Sanju Vaidya, Mercy College

We study the underlying mathematical concepts in cryptography and incorporate these concepts into a lesson that teachers will use in their classroom. A Substitution cipher is based on encrypting plain text by changing the text one piece at a time. Egyptians used cryptography as a form of amusement. As time passed governments found how necessary cryptography could be for intelligence purposes, e.g., Caesar used it for military communication. We present the roll of language, in particular the length of an alphabet. Today cryptography is not only used for transmitting data securely but for entertainment purposes like puzzles, riddles and games. Studying cryptology in mathematics makes class more exciting for students from all levels, in particular for bilingual students. 

The Logistic Difference Equation
Keith McMaster, Dave Jacobsen, and Frank Mancuso 

Advisor: Vasil Skenderi, St. Joseph's College
We present research on the logistic difference equation. Our work centers on iterative applications of f(x)=a*x*(1-x), often used in modeling population growth with limited resources. The parameter “a” is the growth rate in the absence of resource limits. A growth factor of less than 3 has convergence to a point. At different growth factors greater than 3, the convergent and then oscillating value(s) of the function bifurcate (i.e. at 3.01, 3.5, 3.57,…), and continued to do so, becoming more and more chaotic as the rate of growth increases until reaching 4. At a growth rate of 4, the chaos ceases, with the bifurcations and progression into chaos happening again between 5 and 6.
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