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Plenary Lectures

THE GEOMETRY OF GROUPS
Ruth Charney

Brandeis University

Abstract of Lecture: This talk will be an introduction to the field of geometric group theory. In
geometric group theory, we think of groups as symmetries of geometric objects. What kind of geometric
objects are most useful for studying groups? What are the interesting properties of these objects?
What does the geometry tell us about the symmetry groups?

THE FOUR-VERTEX THEOREM AND ITS CONVERSE
Dennis DeTurck

University of Pennsylvania

Abstract of Lecture: The Four Vertex Theorem, which was proved about a century ago, says that a
simple closed curve in the plane, other than a circle, must have at least four ”vertices”, that is, at
least four points where the curvature has a local maximum or local minimum. The Converse to the
Four Vertex Theorem, of much more recent vintage, says that any continuous real-valued function on
the circle which has at least two local maxima and two local minima is the curvature function of a
simple closed curve in the plane. I'll discuss these theorems, their interesting histories, and possible
generalizations and extensions.

FrRODO MEETS NEO: STUDYING RINGS USING MATRICES

Amelia Taylor

Colorado College

Abstract of Lecture: Recently, quotients of polynomial rings have been popping up in unexpected
places, such as the study of phylogenetic trees in evolutionary biology and the game SET. We will
start the talk with an introduction to quotients of polynomial rings and motivate our study of rings
by introducing a few of these recent new uses for rings. A powerful tool for studying such rings (and
modules) is the minimal free resolution. Minimal free resolutions in this context consist of a sequence
of maps given by matrices and we can give many examples. In fact, there are algorithms for computing
minimal free resolutions, but describing the structure based only on data from the ideal can be difficult
and many of the results combine algebra, topology and combinatorics. We conclude with recent results
and open questions on the structure of the minimal free resolution of certain quotient rings, including
results by undergraduates.



Student Presentations

(Alphabetically by last name of primary presenter)

THE STICK NUMBER OF SATELLITE KNOTS

Nikhil Agarwal (nikhil@brandeis.edu)
Williams College [Mentor:Colin Adams]

Abstract of Report Talk: Determining the stick number of knots has been remarkably hard and is known
for surprisingly few knots. The super bridge number of knots, a hard to calculate generalisation of
the traditional bridge number, has proved useful in calculating bounds on the stick number of knots.
We will explore a new technique to find sharp bounds on the super bridge number of satellite knots
and show how they can be used to find stick numbers for these knots.

[Joint work with Rachel Allen, William George, Rebecca Winarski, Mary Wooters, Tirasan Khandawit]
Received: July 30, 2007

RELATING VALUATIONS AND THE HYPERGEOMETRIC DISTRIBUTION

Kelly C Aman (kcaman@uta.edu)
University of Georgia [Mentor:Joe Ful]

Abstract of Poster Presentation: In probability, a probability distribution for a random variable, X, has
numerous values associated with it, such as mean, variance, skewness, and kurtosis, which are defined
in terms of the expected value of polynomials. Using simple algebra, these values can be expressed as
the expected value of a linear combination of binomial coefficients of X, though the practical value of
this is not immediately evident. In the case of the hypergeometric distribution, valuations acting on
simplices provide a way to interpret the expected value of a binomial coefficient, and provide a new
method for deriving formulas for the values associated with this distribution in terms of its parameters.

[Joint work with Jonathan Weed, Ken Knox, William Hudelson, Say Cheong, Caitlyn Phillips]
Received: July 31, 2007

ON THE IMAGES OF INTEGER COEFFICIENT NON-CONSTANT POLYNOMIALS

Bryan E Bischof (bischobe@westminster.edu)
Andrew C Perriello (jorian@gmail.com)
Pennsylvania State University - New Kensington [Mentor:Javier Gomez-Calderon]

Abstract of Report Talk: It is well known that a non-constant polynomial f (z) with integer coefficients
produces at least one composite image . We will improve this elementary result and show that f (x)
produces an infinite number of composite images. We also show that f () produces an infinite number
of images with an arbitrary number of prime factors. More precisely, we will show that given a positive
integer n, we can find an infinite number of images that are divided by at least n distinct primes, and
an infinite number of images that are divided by a prime power p™ where m > n.

[Joint work with Andrew Perriello] Received: July 30, 2007



AN ORBITAL BASIS FOR THE FRAMED LINK VECTOR SPACE OF CHORD DIAGRAMS

Bryan E Bischof (bischobe@westminster.edu)
Roman Kogan (romwell32@yahoo.com)
Kansas State [Mentor:David Yetter]

Abstract of Report Talk: As it is now common to study Vassiliev invariants using the combinatorics
of chord diagrams, the algebraic nature of chord diagrams has become interesting. We construct the
basis for the vector space spanned by chord diagrams with n chords and m link components, modulo
4T relations. That is, we construct the basis of the dual of the nth summand for the associated
graded vector space for the filtered vector space of Vassiliev invariants of m-component framed links,
(Vv /ym )", We reduce the problem to finding a basis for connected chord diagrams, modulo 4T
relations and proceed by computer. Previously, this has been known for knots up to n = 10, we
calculate the basis for links up to n = 5.

Received: July 31, 2007

BERNOULLI POLYNOMIALS AND PASCAL’S SQUARE

Robert J Booth (boothr89@students.rowan.edu)
Rowan University [Mentor:Hieu Nguyen]

Abstract of Poster Presentation: Not so well known is an explicit formula for Bernoulli polynomials
B, (x) involving the determinant of a matrix that contains Pascal’s triangle, which we call Pascal’s
square. Also relatively unknown is an interesting class of generalized hypergeometric Bernoulli poly-
nomials B, (N, z) defined through a generating function similar to Euler’s famous generating function
for traditional Bernoulli polynomials. For N = 1,these polynomials reduce to the classical Bernoulli
polynomials. In my talk, I will present a new explicit formula, also involving Pascal’s square, for
hypergeometric Bernoulli polynomials.

Received: August 7, 2007

STOCHASTIC INTEREST RATE MODELS, DISTRIBUTIONS, AND SYMMETRIES

Maxx Hyeok J Cho (hchol@swarthmore.edu)
Aaron R Smith (emokidaaron@yahoo.com)
Brigham Young University [Mentor:Scott Glasgow]

Abstract of Report Talk: In mathematical finance, the interest rate of a market is usually taken to
be constant. However, certain asset processes require the interest rate to be modeled as a stochastic
variable. The most useful model for random interest rates is The Term Structure Interest Rate Model
of Cox, Ingersoll, and Ross (CIR). The CIR stochastic differential equation has no known closed-form
solutions. However, a related partial differential equation can be derived. In this paper, we use Lie
Group methods to find symmetries of this PDE to better motivate the CIR Ansatz for solving the
PDE. In addition, Heisenberg operator methods are used on this PDE to derive a closed-form formula
for the distribution of the random variable for all time. While this distribution was originally found
by CIR, using Heisenberg operator methods presents an all-new approach to solving this problem.

Received: July 31, 2007



ALDOUS’S CONJECTURE FOR DIAMONDS IN THE SQUARE LATTICE

Matthew P. Conomos (matt.conomos@gmail.com)
University of Rochester [Mentor:Shannon Starr]

Abstract of Report Talk: Consider the following method for shuffling n cards: lay down 1 card on
each vertex of a graph, then at random times interchange a pair of cards across edges. David Aldous
conjectured that the spectral gap of this interchange process is the same as the spectral gap of the
random walk on the same graph, which is a much simpler calculation. It has been proven that Aldous’s
conjecture is true when you can “grow the graph” one vertex at a time such that the spectral gap of
the random walk decreases at each step. So far his conjecture has only been proven for trees; however,
using some new analysis involving numerical diagonalization on the generator matrices, we have proven
that it holds true for large diamonds in the square lattice. Furthermore, we have reasons to believe it
is true for all diamonds in the square lattice and are currently working on a rigorous proof.

Received: July 31, 2007

THE LIE SYMMETRY GROUPS OF MINIMAL SURFACES

Evelyn L Crofts (ecrofts@berkeley.edu)
Darren C Ong (d.ong@tcu.edu)
Brigham Young University [Mentor:Michael Dorff]

Abstract of Report Talk: Sophus Lie made the profound and far-reaching discovery that all the methods
used to solve systems of differential equations are in fact special cases of a general integration procedure
based on the invariance of the system under a continuous group of symmetries. We apply his technique
to the study of minimal surfaces (surfaces with zero mean curvature embedded in R3). Using a
Weierstrass-Enneper representation to derive a system of partial differential equations, Lie analysis
then produces a continuous group of symmetries that keeps the mean curvature of the minimal surface
invariant. We thus discover how several families of distinct minimal surfaces are related through
continuous deformation.

Received: July 31, 2007

COLUMN STRICT ROOK PLACEMENTS AND THE ¢-FILE POLYNOMIAL

Cordelia E Csar (ccsar@berkeley.edu)
Alyssa M Armstrong (s09.aarmstrong@wittenberg.edu)
Trintty University [Mentor:Brian Miceli]

Abstract of Report Talk: Garsia and Remmel study placements of non-attacking rooks on Ferrers boards
contained within the n x n grid. They define a g-analogue of the rook number, leading to a g-rook
polynomial. This polynomial always has non-negative integer coefficients. We consider column strict
placements, those having no two rooks in the same column, and define a g-file polynomial, #, analogous
to Garsia and Remmel’s ¢g-rook polynomial. Unlike the g-rook polynomial, § does not always have
non-negative coefficients. We investigate the reasons behind this phenomenon.

[Joint work with Linnea Haight] Received: July 29, 2007



ROPELENGTH OF TIGHT LINKS

James Dabbs (jamesdabbs@gmail.com)
University of Georgia [Mentor:Jason Cantarella]

Abstract of Report Talk: In a 2002 paper, Thomas Kephart suggested that subatomic particles called
glueballs could be well-modeled by tightly knotted tubes. In an effort to supply corroborative data,
we have pursued a two stage program: First, using various theoretical considerations, we compile a
complete, irredundant list of composite links up to 12 crossings, and second, using a program package
developed by Jason Cantarella, we create graphic models of the links as unit-thickness tubes and
compute the minimal length of rope required for each link. This talk will discuss both facets of our
work, including questions of symmetry that arise when tabulating composite links and the algorithmic
process of tightening a link. We will also touch briefly on some completed work on tight knots which
has helped confirm Kephart’s initial proposal.

[Joint work with Ted Ashton, Yang Liu, Steve Lane, Matt Mastin, Aja Johnson, Meredith Perrie, Rachel Whitaker]
Received: July 31, 2007

NON-MINIMAL FACTORIZATION IN NUMERICAL MONOIDS

Jay Daigle (gjd02004@pomona . edu)
Trinity [Mentor:Scott Chapman]

Abstract of Report Talk: A monoid is an algebraic construct with a single associative operation; a
numerical monoid is a submonoid of (Ny,+). Factorizations in a numerical monoid are not unique,
and previous authors have studied properties of factorizations into irreducibles, including elasticities
and delta sets. We study the effect of including non-irreducible elements in factorizations, and show
that several previous results still hold. We provide specific motivating examples of particularly nice
and particularly ugly delta sets produced by factoring into non-irreducible elements. We then prove
several theorems: adding enough non-minimal generators can make the delta set arbitrarily small
or arbitrarily big, and adding one carefully chosen non-minimal generator can leave the delta set
of a monoid generated by two elements unchanged or change it to precisely one new element. We
conclude by showing that no non-irreducible element can be added to produce a delta set of the form
{1,k} with k > 2.

[Joint work with Rolf Hoyer, Nathan Kaplan] Received: August 1, 2007

THE TWO0O-SUM OF DESSINS AND THE BOLLOBAS-RIORDAN-TUTTE POLYNOMIAL

Brittan A Farmer (bfarme2@lsu.edu)
Louisiana State University [Mentor:Neal Stoltzfus]

Abstract of Report Talk: For graphs with a fixed embedding in an oriented surface, a.k.a. oriented
ribbon graphs or dessins, Bollobas and Riordan have generalized the Tutte polynomial to the Bollobés-
Riordan-Tutte (BRT) polynomial. We extend the operation of two-sum of graphs to two-sum of dessins
pointed by an oriented edge. Following Las Vergnas, we define a five-variable pointed BRT polynomial
and discuss its properties. We apply this to compute the BRT polynomial of two-sums.

Received: July 30, 2007



RANK TwO PERTURBATION OF REAL SYMMETRIC EIGENVALUE PROBLEMS

Mark E Flanagan (mark.flanagan@ncf.edu)
University of West Florida [Mentor:Kuiyuan Li]

Abstract of Report Talk: Eigenvalue problems arise naturally in many areas of science. In this talk
we discuss the rank two perturbation method for approximating eigenvalues of real symmetric tridi-
agonal matrices. In particular, we construct a homotopy from the approximation matrix B to the
original matrix A and analyze the paths taken by the eigenvalues as the homotopy parameter ¢ varies.
Understanding these (smooth) curves can be useful for calculating the eigenvalues of A based on the
eigenvalues of B. We show that the curves are either strictly monotonic or constant. Additionally,
we show that the largest eigenvalue curve is always increasing while the smallest eigenvalue curve is
always decreasing.

Received: July 30, 2007

GENERALIZATIONS OF RESULTS FROM THE TUTTE TO THE BRT POLYNOMIAL

Noah M. Forman (Noah.Forman@gmail. com)
Louisiana State University [Mentor:Neal Stoltzfus]

Abstract of Report Talk: An oriented ribbon graph (or dessin) is a multi-graph embedded in an oriented
surface. The Tutte polynomial of graphs and matroids has been generalized in this setting by Bollobés
and Riordan with the BRT polynomial. In this report we generalize to the BRT two further results
about Tutte polynomials: i) a convolution formula due to Kook, Reiner and Stanton, and ii) a triply
graded complex whose Poincaré polynomial is the BRT, generalizing a result of Denham. In addition,
we give a dessin with the property that, unlike Denham’s matroid case, the combinatorial laplacians
of the complex on this dessin have eigenvalues that are not a linear combination of edge weights.

[Joint work with Dr. Jerome Hoffman] Received: July 31, 2007

THE RADIO NUMBER OF CARTESIAN PRODUCTS OF GRAPHS, PART 2

Shera E Fournier (amitycontender@yahoo.com)
Carissa M Mendoza (rissaxoxo005@yahoo. com)
CSU Channel Islands [Mentor:Cynthia Wyels]

Abstract of Poster Presentation: We continue the exploration of radio numbers of Cartesian products
of graphs (see abstract for Part 1). We define and analyze upper bounds produced using the Diagonal
Labeling Scheme. This scheme produces a labeling ¢ that will be defined for various products GUH.
We will prove that ¢ is a valid radio labeling, and find span(c) for these labelings. This provides an
upper bound of the radio number of these graphs.

[Joint work with Frank Garcia, Adriana Juarez, Michael Nava] Received: July 31, 2007



NONCROSSING PAIRINGS OF BALANCED BITSTRINGS

Anna Fricano (africa0l@saintmarys.edu)
Julius Poh (wp4T7Q@cornell.edu)
Cornell University [Mentor:Todd Kemp]

Abstract of Report Talk: Suppose we have invited n guys and n girls over for a dinner party, and as
everyone arrives they sit down randomly around the table. The question that we ask is the following:
can the guys and girls pair off to talk (without moving) without any of the conversations crossing?
It quickly becomes obvious that the answer to the question is yes, and in fact there may be many
ways for this to occur. The dinner party situation is analogous to the problem of forming noncrossing
pairings of balanced bitstrings. We consider the number of distinct noncrossing pairings that can be
formed from a given string and look at the structural aspects of these pairings.

The set of noncrossing pairings of a string containing n 0s and n 1s can be mapped bijectively into
a subset of partitions of n elements. This process creates a partially ordered set of partitions. We
present conclusions about the block structure of certain elements of this poset, for example that
minimal elements will only contain blocks of size 1 or 2 and that any two minimal elements have the
same number of blocks. We can determine all of the minimal elements through a relatively simple
algorithm and by using what is known as the Kreweras complement, we obtain the same results for
the maxima. Furthermore, we are able to prove closure under intervals and determine the maximal
chain size. Also, for each possible poset, there is at most one string which will map to it.

[Joint work with Evan Chou, Yan Zhang, William Shore, Tony Wong] Received: July 31, 2007

NEwW RESULTS ON THE DISTORTION OF POLYGONAL KNOTS

Christopher M Green (cmg63Q@cornell.edu)
University of Georgia [Mentor:Jason Cantarella]

Abstract of Report Talk: Gromov defines the distortion of a curve as the supremum, over all distinct
pairs of points on the curve, of the ratio of distance along the curve to distance in space. The distortion
of a knot type is the infimum of the distortion of all curves in the knot class. It is known that the
distortion of any closed curve is greater than 7/2 and that any knot has distortion greater than
57/3. In 1983, Gromov asked whether any knot could be constructed with distortion less than 100.
This question has remained unanswered, and much work has been done to find lower bounds on the
distortion of knots to provide a negative answer to Gromov’s question. In his Ph.D. thesis, Chad
Mullikin conjectures whether on any knotted curve there exists a chord with distinct endpoints such
that the distortion of those endpoints is greater than or equal to the distortion of the knot class. A
positive answer to this conjecture would help to construct lower bounds on the distortion of a knot
type. Our main result is that, in any knot class, there is a set of polygons with pairs of points on
nonadjacent edges with distortion greater than or equal to the distortion of the knot class, thereby,
giving a partial answer to Mullikin’s conjecture.

Received: July 30, 2007



COMBINATORICS AND CHARACTERIZATIONS FOR INVOLUTIONS AND TWISTED INVOLUTIONS

Ashley E Hatfield (ashleyhatfield@gmail.com)
Constance G Baltera (cbaltera@smith.edu)
Smith College [Mentor:Ruth Haas]

Abstract of Report Talk: Weyl groups generalize permutation groups and have many interesting prop-
erties. For a Weyl group W, the set of involutions is I = {w e Wlw = w_l}, and the set of twisted
involutions is Iy = {w e W|f(w) = w_l} for a group automorphism 6. Although the partially ordered
set, or poset, of involutions has undergone some previous study, the twisted case is not as well un-
derstood. In this work we examine posets of involutions and twisted involutions in several families of
Weyl groups. We present rank formulae for the posets of twisted involutions in A,, Dapt1, and Da,.
We also offer more results about I and Iy in Ds,, and formulae for the number of elements in each of
these sets.

[Joint work with Kathryn Brenneman, Rebecca Tramel] Received: July 30, 2007

COLLISIONS ON PUNCTURED SPHERES

Tim C Heath (timheathQumich.edu)
Williams College [Mentor:Satyan Devadoss]

Abstract of Report Talk: Beginning with the notion of group actions on configuration spaces, we focus
on the moduli space of collisions on spheres with punctures. This is first considered on the Poincaré
disk, providing new results on the (Fulton-MacPherson) compactification of this space. We extend
this work to underlying algebraic structures on punctured spheres. Our results are motivated by
Kontsevich’s work on Deformation Quantization, along with Liu, Stasheff and Zwiebach’s works on
open-closed string field theory. The talk will be extremely visual in nature.

[Joint work with Ben Fehrman (Notre Dame), Cid Vipismakul (Williams), Aditi Vashist (Bryn Mawr)]Received: July 31, 2007

FINITE vS. INFINITE FULLERNES AND THE IHARA ZETA FUNCTION

Alicia K Hoffmann (aliciahoffmann@huntington.edu)
Tim J Doster (tjd5822@rit.edu)
Canisius College [Mentor:Efstratios Prassidis]

Abstract of Report Talk: Fullerenes determine graphs where the primitive loops are pentagons or
hexagons. We consider spherical (classical), toroidal and kleinian fullerenes, and we study their spectral
properties. As an application, we write infinite fullerenes as limits of finite toroidal fullerenes, and we
use this information to compute the Ihara zeta function.

Received: July 30, 2007



PERMUTATION GRAPHS

Paula L Hogrefe (jalanspu@ufl.edu)
University of West Florida [Mentor:Jaromy Kuhl]

Abstract of Summary Talk: Given a permutation 7 on n integers with k inversions, let G be the graph
on n vertices such that vertices ¢ and j are adjacent if ¢ and j form an inversion in w, i.e. i < j
and j precedes i in w. Such a graph G is called a permutation graph. In this paper, we show that
several classes of graphs are permutation graphs by formulating a vertex labeling and the permutation
that yields these classes. We also give the minimum number of inversions that guarantees G to be
connected and 2-connected.

Received: July 30, 2007

EXACT SOLUTIONS TO THE NONLINEAR SCHRODINGER EQUATION

Jorge A Ibanez (firespade07@yahoo.com)
The University of Texas at Arlington [Mentor: Tuncay Aktosun]

Abstract of Summary Talk: The nonlinear Schrédinger (NLS) equation iu; + gy + 2|u|?u = 0 is used
to describe the propagation of electromagnetic waves in optical fibers and the propagation of deep
water waves. We analyze a class of exact solutions to this celebrated nonlinear partial differential
equation which are constructed in terms of triplets of matrices with complex constant entries. We
investigate various properties of such solutions, their propagation, and their equivalent representations.
We develop Mathematica notebooks enabling an ordinary user to specify and input a matrix triplet,
produce the corresponding exact solution, and visualize the propagation of such an exact solution
through an animation. The research results presented are obtained during the 2007 summer MAA-
NREUP (National Research Experience for Undergraduates Program) at the University of Texas at
Arlington sponsored by the Mathematical Association of America.

Received: August 1, 2007

PLANAR HARMONIC MAPPING AND MINIMAL SURFACES

Leah D Jackman (1djackman@gmail . com)
Brigham Young University [Mentor:Michael Dorff]

Abstract of Report Talk: In this paper we connect ideas from minimal surface theory with results
about planar harmonic mappings in geometric function theory. First, using the Weierstrass-Enneper
representation for minimal surfaces, we classify the minimal surfaces in R? that correspond to the
lifting of the Koebe function fi(z) = ﬁ and the right-half plane map f2(z) = %, both of which
are important extremal functions in geometric function theory. Next, we use this result to show that
the function 8:32 + lt_zz, (0 <t <1) can be used to form continuous 1 — 1 planar harmonic mappings
and prove that these create a continuous family of minimal surfaces from Ennepers to the Wavy plane
(as described by Karcher). Finally, we use this approach to construct a continuous family of minimal

surfaces that transforms Ennepers into the helicoid.

[Joint work with Gia Bloomstrand] Received: July 31, 2007
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THE RADIO NUMBER OF CARTESIAN PRODUCTS OF GRAPHS, PART 1

Adriana Juarez (juarezeagles@yahoo.com)
Michael M Nava (GunzDeNavaRone®@aol . com)
CSU Channel Islands [Mentor:Cynthia Wyels]

Abstract of Poster Presentation: A radio labeling ¢ of G is an assignment of positive integers to the
vertices of G satisfying

d(u,v) + |e(u) — c(v)| > diam(G) + 1

for all vertices u # v of G.

The maximum integer in the range of the labeling is its span. The radio number of G, rn(G), is the
minimum possible span. The Cartesian Product is a commonly used binary operation on graphs. We
develop and analyze lower bounds for the radio number of Cartesian Products of graphs.

[Joint work with Shera Fournier, Frank Garcia, Carissa Mendoza] Received: July 31, 2007

GENERALIZED CONTINUED FRACTIONS AND GEODESICS ON THE MODULAR SURFACE

Andrew Kontaxis (ak24750columbia. edu)
Michael Wijaya (mnone@mail.rochester.edu)
Penn State [Mentor:Arseny Egorov]

Abstract of Report Talk: We study geodesics on the modular surface, the quotient space I'\'H of the
hyperbolic plane H by the modular group I' = PSL(2,7Z). Representations of geodesics by symbolic
sequences have produced notable results in this area, including the demonstration of the existence of
dense geodesics on the modular surface by Artin. There are two main methods of coding geodesics.
Hadamard and Morse introduced a geometric coding method which involves recording the successive
sides of a given fundamental region cut by the geodesic. An arithmetic coding method emerges from
the reduction theory of Gauss. This method uses continued fraction expansions of the endpoints of
the geodesic on the real axis. A central concern in symbolic dynamics is to identify which sequences of
integers are realized as geometric codes (admissible codes). By identifying a class of geometric codes
that coincide with arithmetic codes, Gurevich and Katok obtained a class of admissible geometric
codes. They show that a bi-infinite sequence of positive integers {...,n_1,ng,n1,...} is an admissible
geometric code if and only if n% + %M < % for all ¢ in Z. Building on this approach, we employ
arithmetic codes based on a generalization of classical continued fraction expansions. We will identify
geometric codes that coincide with these arithmetic codes and explain how properties of the arithmetic
codes allow us to obtain a new, wider class of admissible geometric codes.

Received: July 30, 2007
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CONSTRUCTING FAMILIES OF HADAMARD DIFFERENCE SETS IN GROUPS OF ORDER 144

Nicole R. Kroeger (nrktapper@yahoo. com)
Chris P. Mooney (chmooney@transy.edu)
Central Michigan University [Mentor:Ken Smith]

Abstract of Report Talk: A (v, k, \) difference set D is a k-subset of a group G with |G|=v, such that the
collection of products did, L for dy,dy € D, contains exactly A copies of all non-identity elements of
G. We analyze all difference sets with parameters (144,66, 30). A difference set with these parameters
is known as a Hadamard difference set; a classification which admits many useful tools of inspection.
Using techniques from representation theory and Galois theory, we look at groups of order 144. We
use various constructions with previously known difference sets in abelian groups to show that certain
non-abelian groups also contain difference sets. Furthermore, we show the non-existence of difference
sets in several other groups of order 144. All together, we resolve the question of existence of difference
sets in 170 of the 197 groups of order 144.

This work was part of an NSF-REU at Central Michigan University; Summer 2007 under direction of
Dr. Ken Smith.

[Joint work with Marcus Miller and Kathleen Shepard] Received: July 30, 2007

EXISTENCE OF ASYMPTOTIC SOLUTIONS TO SEMILINEAR PARTIAL DIFFERENCE EQUA-
TIONS ON GRAPHS

Jason D Lee (j1115@yahoo. com)
Northern Arizona University [Mentor:John Neuberger]

Abstract of Report Talk: This paper studies nonlinear partial difference equations on graphs. We
seck solutions to the semilinear equation —Lu + su + u®> = 0 where L is the Laplacian of a graph
G = (V,E). In particular we prove the existence of 3" solutions when s — —oo and n = |V]|.
In addition, we find their Morse indices and exact forms. In [1], the authors used the tGNGA
method to produce bifurcation diagrams for several graphs; however, those diagrams are not
complete. This study complements [1] by using the asymptotic solutions to construct a complete
bifurcation diagram. A comparison of bifurcation diagrams between the two techniques will be shown.

1. Neuberger, John M. and Sieben, Nandor and Swift, James W., Symmetry and Automated
Branch Following for a Semilinear Elliptic PDE on a Fractal Region, SIAM J. of Dynam. Sys. &
(2006), no. 3, 476-507 (electronic).

Received: July 30, 2007
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NUMERICAL MONOIDS: SHIFTING GENERATORS AND DELTA SETS

Tyler R Lemburg (trlemburg@gmail.com)
Trinity University [Mentor:Scott Chapman]
Abstract of Report Talk: Let S be a numerical monoid (i.e., an additive submonoid of Np) with minimal
generating set (ny,...,n). Form € S, if m = Zle x;n;, then Zle x; is called a factorization length
of m. We denote by L(m) = {m1,...,my} (where m; < m;;1 for each 1 < i < k) the set of all possible

factorization lengths of m. The delta set of m is defined by A(m) = {m;11 —m; | 1 < i < k} and
the delta set of S by A(S) = ,,,cg A(m). Let 71,...,7; be an increasing sequence of positive integers
and M,, = (n,n+71,...,n+r¢) a numerical monoid where n is some positive integer. We prove that
there exists a positive integer N such that if n > N then |A(M,)| = 1. If M, has 3 generators, and
r1 and ro are relatively prime, then we determine a value for N which is sharp.

[Joint work with Andrew Niles, Chrissy Zlogar, Nathan Kaplan] Received: July 30, 2007

POST-ELECTION AUDITS: STATISTICAL POWER BASED METHODS AND A TRIGGER FOR FUR-
THER AUDITING

Katherine Lim (klim@macalester.edu)
Macalester College [Mentor:Vittorio Addona]

Abstract of Report Talk: One goal of a post-election audit is to verify that the candidate who obtained
the most votes was actually declared the winner. Since electronic vote tallies are viewed as less
transparent than hand counted ballots, audit design has recently garnered much attention. A common
procedure calls for recounting a fixed percentage of precincts in each race. A superior method, based
on the concept of statistical power, for determining the audit sample size has been developed. This
approach utilizes the hypergeometric distribution to ensure a high probability of detecting a miscounted
precinct if enough exist to have altered the election outcome. If the audit reveals no miscounted
precincts, auditing should stop, however, the procedure to follow when miscounts are found is unclear.
The detection of a miscounted precinct may not require additional auditing for winner verification.
We propose a trigger for further auditing based on a bootstrap confidence interval estimate of the
net gain in votes for the originally reported loser. A simulation study illustrates that our trigger
performs favorably to one proposed in a New Jersey audit bill by maintaining high statistical power
while infrequently requiring further auditing when the correct winner was declared.

Received: July 30, 2007

13



INSTANTANEOUS UNIFORM MIXING OF THE QUANTUM WALK ON CYCLE GRAPHS

Jennifer Lin (Jenlin@princeton.edu)
SUNY Potsdam [Mentor:Christino Tamon]

Abstract of Report Talk: Quantum walks on discrete finite graphs are a generalization of continuous-
time classical walks, which has implications for the area of quantum computing. An open problem
in the theory of quantum walks is whether the cycle graphs C'(n) are instantaneous uniform mixing:
if we place a particle on an arbitrary vertex of a cycle graph and allow its wavefunction to evolve in
accordance with the laws of quantum mechanics, will there ever be a time at which the particle has an
equal probability of being on any vertex of the graph? We prove that for n > 4, C'(n) does not have
this property when 7 is of the form 2* or 2* . ¢, ¢ = 3(mod4). Furthermore, we make some additional
observations and conjecture that C'(n) is never instantaneous uniform mixing for any n > 4.

[Joint work with Leon Bergen, Dillon Ethier] Received: July 30, 2007

SEMI-DISPERSING BILLIARDS AND INFINITE TOPOLOGICAL ENTROPY

Tyler A London (tyler.london@tufts.edu)
Bryan R Gillespie (brgb022@psu. edu)
Penn State University [Mentor:Arseny Egorov]

Abstract of Report Talk: Consider a compact semi-dispersing billiard on any manifold of non-positive
sectional curvature. It has been previously shown that if this billiard satisfies some geometric non-
degeneracy condition, then the topological entropy is finite. Recently, however, an example of a
degenerate billiard having infinite topological entropy was discovered. We construct more examples
of this form and attempt to generalize the results to show that all degenerate semi-dispersing billiards
have infinite topological entropy.

Received: July 30, 2007
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A CLASS OF EXACT SOLUTIONS TO THE KORTEWEG-DE VRIES EQUATION

Antonio Lopez (av10924@exchange.uta.edu)
University of Texas at Arlington [Mentor: Tuncay Aktosun]

Abstract of Summary Talk: The Korteweg-de Vries (KdV) equation in one spatial dimension is a non-
linear partial differential equation used to model the propagation of surface water waves as well as the
propagation of sound waves in a plasma of ionized gas. We analyze a certain class of explicit solutions
to the KdV equation, which are generalizations of soliton solutions. Such solutions are uniquely con-
structed by using three matrices whose entries are real constants, and they can be written in a compact
form with the help of matrix exponentials. We express such solutions in terms of trigonometric, expo-
nential, and polynomial functions of the spatial and temporal coordinates. Such expressions become
extremely lengthy as the size of the matrices becomes large. We develop a Mathematica program to
animate such solutions, analyze their properties, and express them explicitly in terms of trigonometric,
exponential, and polynomial functions. The results presented are based on the research performed in
the 2007 summer NREUP (National Research Experience for Undergraduates Program) at University
of Texas at Arlington supported by the Mathematical Association of America.

Received: July 30, 2007

THE STEINER PROBLEM ON NARROW AND WIDE CONES

Joshua W Lytle (joshualy@sfcn.org)
Amber Lee (amberlee@suumail .net)
BYU [Mentor:Denise Halverson]

Abstract of Report Talk: The Steiner Problem for n points on a surface asks for the minimal length
network connecting the points on that surface. This problem has been well studied in the plane, but
until recently there have been few results on non-planar surfaces. We present algorithms for solving
the 3-point problem on both narrow and wide cones. These algorithms can be further generalized to
n points.

Received: July 30, 2007

SELF-CONTACT IN THREE-DIMENSIONAL THREE-BRANCHED, ASYMMETRIC FRACTAL
TREES

Bailey A Meeker (bailey.meeker@hws.edu)
Ithaca College [Mentor:David Brown]

Abstract of Poster Presentation: Previous research on fractal trees has elaborated upon two-dimensional
symmetric and asymmetric fractal trees and three-dimensional symmetric fractal trees. I extend this
research to study three-dimensional asymmetric fractal trees with three branches. Visualization and
computational complexity leads to analysis of a finite set of canopy points to determine connectivity.
Primary topics include connectedness of these fractal trees and the dimensions of connected fractal
trees.

Received: July 29, 2007
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DI1SALLOWED PATHS ON A GENUS-g SURFACE

Joe D Mitchell (joe.d.mitchell-1@ou.edu)
University of Washington [Mentor:Jim Morrow]

Abstract of Report Talk: The Jordan Curve Theorem is an indispensable tool when dealing with graphs
on a planar, or genus zero, surface. In an attempt to acquire a similarly useful tool for a genus-g surface,
the nonintersecting connections between two sets of 2(g + 1) points are studied. It is found that some
connections cannot occur on the genus-g surface, determined by the Hultman numbers.

[Joint work with Boothby, Tom] Received: August 2, 2007

LOOKING AT HIGHER DIMENSIONAL FRACTALS COMBINATORIALLY

Laina D Mowry (1-mowry@cornellcollege.edu)
Cornell College [Mentor:Jim Freeman]

Abstract of Summary Talk: In order to better understand fractals in general, it is informative to look
at more than just the 3 dimensions we see everyday. Working with fractals in higher dimensions
forces us to investigate lower dimensions in hopes of finding the specific patterns that describe each
fractal, and thus more rigorously define fractals in any dimension. Papers which have looked at the
Menger (Sierpinski) Sponge in higher dimensions, construct the objects through geometric arguments.
Important structural information about these objects can also be obtained combinatorially using
a counting function q(n,m), which is the number of parts of the n-cube which have m non-zero
coordinates. Thus the fractal dimension of these objects is %. The Sierpinski carpet and its
higher dimensional analogs can be described as g(n,n — 1) for n > 2, while the Cantor set and its
higher dimensional analogs can be described as ¢(n,n) for n > 1.

Received: August 7, 2007

BOLLOBAS-RIORDAN POLYNOMIAL AND GL(N)

Angelo J Nasca (nasca.2@osu.edu)
Trent H Ohl (trent.ohl@gmail.com)
Ohio State University [Mentor:Sergei Chmutov]

Abstract of Report Talk: The Bollobas-Riordan polynomial is a ribbon graph invariant. We look at the
polynomial on single vertex ribbon graphs and their associated chord diagrams to determine a relation
with the weight system corresponding to the Lie algebra gl(n).

[Joint work with Micheal Chmutov, Deepak Bal] Received: July 30, 2007
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MINIMAL k-RANKINGS AND THE RANK NUMBER OF P?

Sarah E Novotny (novotnys@sacredheart.edu)
Juan P Ortiz (jortiz@clunet.edu)
Rochester Institute of Technology [Mentor:Darren Narayan]

Abstract of Report Talk: Given a graph G, a function f : V(G) — {1,2,...,k} is a k-ranking of G if
f(u) = f(v) implies that every u — v path contains a vertex w such that f(w) > f(u). A k-ranking
is minimal if the reduction of any label greater than 1 violates the described ranking property. The
rank number of a graph, denoted x,(G), is the smallest k such that G has a minimal k-ranking. The
a-rank number of a graph, denoted 1, (G), is the largest k such that G has a minimal k-ranking. We
will present new results involving the rank numbers of ladders (L,) and paths squared (P?). We will
then show that x,.(P2) = ¢, (P,).

Received: July 30, 2007

ENVIRONMENTAL EVOLUTIONARY GRAPH DYNAMICS

Gregory J Puleo (gpuleo@gmail . com)
University of Illinois at Urbana Champaign [Mentor:Robert Muncaster]

Abstract of Report Talk: Building on the work of Lieberman, Hauert, and Nowak, I consider an
evolutionary process on a graph with colored vertices. These vertex colorings can be taken to represent
microhabitats which offer different levels of reproductive fitness to two competing species. In general,
this process appears to be difficult to analyze. However, the process is more well-behaved on bipartite
graphs. I have proven that when all the vertices in one partition are painted red and all the vertices in
the other partition are painted blue, these graphs are fair — neither species enjoys a selective advantage.

Received: July 30, 2007

EXTERNAL CAVITY MODE SOLUTIONS TO THE LANG-KOBAYASHI EQUATIONS

Sara A Reynolds (sreynol6@naz.edu)
Stanley E Snelson (ses21400@columbia.edu)
Rochester Institute of Technology [Mentor: Tamas Wiandt]

Abstract of Poster Presentation: We investigate the Lang-Kobayashi equations, a nonlinear delay dif-
ferential equation system in three variables that describes the behavior of semiconductor lasers. Delay
differential equations (DDE’s) are similar to ordinary differential equations, except that the rates of
change of the state variables depend on both the state at the present time, (), and at some time in
the past, Z(t — 7). This time delay introduces an infinite dimensionality to the system. Our poster will
focus on a family of periodic solutions of this system known as External Cavity Modes (ECM’s). Vary-
ing the system’s parameters, we determine when ECM’s appear, when they are stable, when they lose
stability through a Hopf bifurcation, and when they become arbitrarily large (i.e. the physical model
breaks down) and cease to exist. To accomplish this, we use a combination of analytical and numerical
techniques to study the qualitative behavior of the ECM’s. The analytic investigation is supplemented
by a thorough numerical study using the cutting-edge MATLAB package DDE-BIFTOOL.

Received: August 2, 2007
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EVOLUTIONARY GAMES ON GRAPHS WITH EVOLVING STRUCTURE

Elizabeth F Rogers (erogers@mills.edu)
University of Illinois [Mentor:Robert Muncaster]

Abstract of Report Talk: In previous studies of evolutionary games played on graphs, the structure
is typically considered fixed. We have created a model for studying evolutionary games on graphs
where the graph itself evolves. Specifically, we consider two-player games played between two distinct
populations, with each population situated on a weighted digraph. Agents obey an imitation learning
rule in which each agent i selects his or her strategy by copying a single agent j from the same
population. Agent j is selected from the set of all agents k for which an edge exists from i to k.
The weight on edge {i,j} determines the probability agent j will be selected for imitation by agent 7.
Agents improve their strategic options by reweighting, creating, or severing relationships, providing
the mechanism for graph evolution. Guided by simulation results, we prove which classes of graph
structures are stable, and examine which structures are sound under stochastic perturbations.

Received: August 1, 2007

CONSTRUCTIVE GENERATION OF ARROW DIAGRAM FORMULAS FOR THE COEFFICIENTS
OF THE CONWAY POLYNOMIAL

Alfred V Rossi (rossi.49@osu.edu)
The Ohio-State University [Mentor:Sergei Chmutov]

Abstract of Report Talk: The Conway polynomial is a polynomial invariant of oriented knots (links),
meaning that its coefficients must also be invariants. In fact, the coefficients belong to a special class
of invariants known as Vassiliev invariants. A theorem by M. Goussarov gives that every Vassiliev
invariant has an equivalent arrow diagram formula. We give a brief introduction to invariants in
knot theory and outline a constructive process for producing the arrow diagram formulas for these
coefficients.

[Joint work with Michael Khoury] Received: August 1, 2007

THE HEAT KERNEL OF HOMESICK RANDOM WALKS ON K-REGULAR TREES

Stefan P. Sabo (sabo@sas.upenn.edu)
Eric P. Lownes (eplownes@ncsu.edu)
Canisius College [Mentor:Efstratios Prassidis]

Abstract of Poster Presentation: Certain types of homesick random walks were introduced by Lyons to
estimate the growth of groups. For such a random walk on a k-regular tree, we compute its Laplacian
and its heat kernel. Our methods are based on the use of combinatorial coverings, as introduced by
Chung and Yau, to compute the spectrum of the Laplacian. In 2006, Brasseur, Grady, and Prassidis
computed the heat kernel of the one-dimensional lattice. We extend their methods to compute the
heat kernel of the 3-regular tree, and then generalize them for any k-regular tree, with k£ > 3.

Received: July 30, 2007
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RECONSTRUCTION PROBLEM FOR GRAPHS ON SURFACES

Douglas M Schaefer (schaefer.173Qosu.edu)
The Ohio State University [Mentor:Sergei Chmutov]

Abstract of Report Talk: The Reconstruction Conjecture in graph theory says that graphs are deter-
mined uniquely by the list of their proper subgraphs. N. Robertson asked a similar question about
graphs on surfaces (ribbon graphs). It turns out that there are counterexamples for the surface recon-
structibility even for trees. I am going to explain these counterexamples and report about the work
on this conjecture.

[Joint work with Gunnu Parinandi, Dong Du, Matthew Sequin] Received: August 1, 2007

SEARCHING FOR NON-ABELIAN HADAMARD DIFFERENCE SETS IN GROUPS OF ORDER 144

Kathleen A Shepard (shepardk@grinnell.edu)
Marcus G Miller (mgmiller@fas.harvard.edu)
Central Michigan University [Mentor:Ken Smith]

Abstract of Report Talk: There are a number of methods for finding (144, 66,30) difference sets.
While many are effective in abelian groups, several especially interesting constructions apply in the
non-abelian cases. One in particular, which we will refer to as the “spread construction,” proved very
fruitful in our search for difference sets. Using it, we were able to determine existence of difference
sets in thirty-seven of the thirty-eight groups of order 144 in question. We describe this new “spread
construction” and offer proof as to why it works in these cases.

This work was part of an NSF-sponsored REU at Central Michigan University under the direction of
Dr. Ken Smith.

[Joint work with Chris Mooney, Transylvania University; Nicole Kroeger, North Carolina State University]
Received: July 31, 2007

TOWARDS A POSITIVE RULE FOR THE EQUIVARIANT COHOMOLOGY OF LAGRANGIAN
GRASSMANIANS

Charles M Siegel (siegelch@math.upenn.edu)
Matthew J Samuel (matthematics@gmail.com)
Rutgers University [Mentor:Anders Buch]

Abstract of Report Talk: For every topological space with a group action, there is a rule called Equiv-
ariant Cohomology which assigns a ring. This ring captures the intersection theory of the space and
takes into account the group’s action. For the special case of the Lagrangian Grassmanian, this ring is
determined by the structure constants with respect to a basis of Schubert classes. In this case, certain
positivity conditions are known for the structure constants, which are actually polynomials in several
variables, but no formula for computing them is known which explicitly exhibits these conditions.
We present a formula for a special class of structure constants which manifestly satisfies the known
positivity conditions.

Received: July 30, 2007
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EDGE DETECTION BY MULTI-DIMENSIONAL WAVELETS

Julie A Siloti (julie.siloti@pomona.edu)
Katherine T Maschmeyer (km8@cec.wustl.edu)
North Carolina State University [Mentor:Pierre Gremaud]

Abstract of Poster Presentation:

Wavelets are functions that can be used to decompose signals into various frequency compo-
nents at an appropriate resolution for a range of spatial scales. Edges can be defined as sharp changes
of the intensity in a signal. Applications of edge detection technology can be found in many fields,
including medical imaging. The objective of this project was to explore the latest generation of
wavelets in order to create improved edge detectors.

Toward this end, several known signal-processing methods were studied and applied. These
included methods based on well-known Fourier transform and wavelet transforms in both one and
two dimensions. Theoretical results concerning edge detection in one dimension were reviewed and
the corresponding algorithms were implemented. Furthermore, tests were run on images by applying
one-dimensional decompositions in both the horizontal and vertical directions independently. These
results were compared to edge detection schemes based on gradient methods, which capture sharp
changes in intensity.

It is well known that one-dimensional wavelet techniques are suboptimal in the representation
of images. Recently a new generation of intrinsically two-dimensional wavelets, e.g. shearlets, has
been introduced to alleviate these deficiencies. In this project, new edge detection methods were
developed based on the shearlet transform. As a refinement of these methods, subdomain decompo-
sition was introduced to preserve less dominant edges. Furthermore, several basic post-processing
schemes were used to provide more distinct edges. All of the above methods were applied to both
artificially generated and natural images. In order to measure the accuracy of the various methods,
the Hausdorff distance between the actual and approximate edges of artificial images was computed.
Through this analysis, it was concluded that edge detection methods based on shearlets were at least
as accurate as popular methods, such as Canny and Sobel, when applied to artificial images.

[Joint work with Marlana N. Anderson, Chris A. Brasfield, Kevin A. McGoff] Received: July 30, 2007
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THE KAUFFMAN-HARARY CONJECTURE

Pablo R Solis (psolis@mit.edu)
CSU CHICO [Mentor: Thomas Mattman]

Abstract of Report Talk: Colorability is a tool used in knot theory. It involves assigning integers values
to the strands of a knot so that certain congruences hold at the crossings. The coloring number of
a knot is the number of different colors needed to color the knot. The subject of this talk is the the
Kauffman—Harary Conjecture, which predicts the value of the coloring number for alternating knots.
The conjecture has been proven for certain subclasses of alternating knots with additional structure.
Using matrix representations of knots, we provide an argument for the conjecture using only the
assumption that the knot is alternating; that is we offer the first proof of the entire conjecture. We
also offer some preliminary ideas on how to prove the generalized conjecture, which applies to links,
which are two or more knots linked together.

[Joint work with Nicholas Dowdall, Kevin Meek] Received: July 31, 2007

A MATHEMATICAL MODEL FOR IDIOPATHIC INTRACRANIAL HYPERTENSION

Tracy L Stepien (tstepien@buffalo.edu)
Penn State Erie [Mentor:Scott Stevens]

Abstract of Poster Presentation: Idiopathic Intracranial Hypertension (ITH) is a syndrome of elevated
intracranial pressure due to an unknown cause. Some evidence suggests than an overly collapsible
sinus combined with an increase in cerebral blood flow could be the cause of ITH. A mathematical
model of intracranial pressure dynamics is developed to investigate the etiology of ITH. The model is
based on Marmarous electrical circuit model which was found to be fairly reliable even compared to
a more complex model such as Ursinos. A collapsible sinus is modeled by a downstream Starling-like
resistor. The model is validated by comparing simulations to clinical data. It is demonstrated that
a stable elevated pressure state can be introduced via a saddle-node bifurcation in the parameter
domain. These results support the theory that an abnormally collapsible sinus and/or elevation of
cerebral blood flow are sufficient to explain the intracranial hypertension observed in ITH.

[Joint work with Alexander Millis, Monika Tobiszewska] Received: July 30, 2007

INTRINSIC LINKING IN REAL PROJECTIVE SPACE

Kirsten A Trickey (trickeka@clarkson.edu)
SUNY Potsdam [Mentor:Joel Foisy]

Abstract of Report Talk: A graph is intrinsically linked if it contains a pair of disjoint cycles that
form a non-splittable link in every spacial embedding. Robertson, Seymour and Thomas showed that
the Petersen Family (which includes K and the six graphs obtained from it by A —Y and Y — A
exchanges) is the complete minor-minimal set of these graphs. We have been looking for such a set in
RP3 (this is the projective space which can be described as the three-ball B® with antipodal boundary
points identified). We were able to demonstrate intrinsic RP? linking in several graphs, some of which
we have shown to be minor-minimal.

[Joint work with Kenji Kozai, Jason Bustamante, Kevin Matthews] Received: July 29, 2007
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SUFFICIENT CONDITIONS FOR THE COMPLETION OF PARTIAL LATIN SQUARES

Larie C Ward (three.fourteen@hotmail.com)
University of West Florida [Mentor:Jaromy Kuhl]

Abstract of Poster Presentation: Evans’ conjecture states that if P is a partial Latin square of order n
that has at most n — 1 filled cells, then P can be completed. Several mathematicians have attempted
to generalize the Evans’ conjecture, most notably Haggkvist. The following conjecture has been put
forth by Kuhl and is a variation on the Haggkvist conjecture: If P is a partial Latin square of order
nr, such that (n — 1)r symbols, rows, and columns are used r times, then P is completable. The main
body of this paper explores, but falls short of proving the case » = 2. Instead, we prove that if P is
a partial Latin square of order 2n such that %n — 4 symbols, rows and columns have been used twice,
then P is completable.

[Joint work with National Science Foundation (funding for REU)] Received: July 31, 2007

GEOMETRIC PROBABILITY ON FINITE LATTICES

Jonathan D Weed (jweed@princeton.edu)
Kenneth S Knox (knoxk@uga . edu)
University of Georgia [Mentor:Joseph Fu]

Abstract of Report Talk: Problems in Geometric Probability are often reduced to the evaluation of a
certain operator on a space of “valuations” (rational-valued measures). Unfortunately, the values of
this operator are notoriously difficult to evaluate. We demonstrate that, for a broad class of products
defined on a valuation space, this kinematic operator can be characterized in terms of a multiplication
table. We give necessary and sufficient conditions for these products to exist, and show that, for any
finite distributive lattice L, the space of valuations on L is isomorphic to a space of valuations over a
boolean algebra.

[Joint work with William P. Hudelson] Received: July 31, 2007

THE SYMPLECTIC TOPOLOGY OF HAMILTONIAN SYSTEMS WITH ONE DEGREE OF FREEDOM

Ashley K Wheeler (leyjfk6Qksu.edu)
Kansas State University [Mentor:Ricardo Castano-Bernard]

Abstract of Report Talk: Given a symplectic surface, is there a Hamiltonian differential equation, H,
with any predetermined equilibrium set? The most simple symplectic surface we consider is the torus,
which represents the level sets of solutions to Hamiltons equations or a simple pendulum. We use
this to construct more complicated surfaces. Based on the geometric properties of these symplectic
surfaces we examine where we can place elliptic and hyperbolic singularities, then use gluing maps to
study the Hamiltonian differential equations of the aforementioned symplectic surfaces and identify
those equations which are physically meaningful.

Received: August 1, 2007
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CHARACTERIZATION OF VERTEX-REINFORCED RANDOM WALKS AND TRAPPING SUB-
GRAPHS

Aaron M Yeager (aaronyeager@hotmail . com)
Thomas A Gassert (tgassert@bowdoin. edu)
Penn State University Park [Mentor:Vaughn Climenhaga]

Abstract of Report Talk: The vertex-reinforced random walk (VRRW) is a random walk on a graph G
which is more likely to visit vertices it has visited before. In the long run, the VRRW is restricted
to a finite set of vertices called a trapping subgraph. This behavior of the VRRW differs from that
of the usual random walk which visits all vertices in the graph infinitely often with probability one.
In this paper we investigate how to find a trapping subgraph and the process by which the VRRW
settles down in to one of these subgraphs. We also describe the probability distribution of how far the
VRRW travels before it becomes entrapped.

Received: July 29, 2007
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