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YMC2004 TALK ABSTRACT

Jason Allen Anema
Purdue Universtiy
Title: R emann Zeta Function as a Confornmal napping

Descri pti on:

The Riemann map (Ahlfors map if the domain is n connected with n>1) of a domain {z:
nod(Zeta(z))< p} is an algebraic function of Zeta. Investigating this leads to a
generalization of a domain of the form{z: nod(Qz))<1} for Qanalytic, that the

Ri emann (Ahlfors) map f of such a domain is conpletely determined by a finite nunber
of images of f, nanely at the zeros of Q Properties of the Bergman Kernel in
connection with the Riemann (Ahlfors) maps are al so described. It was known
previously that the Bergman Kernel is algebraic iff the R emann (Ahfors) maps are

al gebraic. Wth sone conditions put on the boundary of a domain it is found that the
Bergman Kernel is an elenmentary function iff the R emann (Ahlfors) maps are.



YMC2004 TALK ABSTRACT

Xiaoling Ang
Loyola University Chicago
Title: Explorations of the Henon Map for Small Values of a and c

Description:
The study of Hénon transformations is of particular importance because they are one
of the simplest examples of maps with complicated dynamics. They are also of
particular interest in applied mathematics (such as in establishing Pareto
equilibria in economics) because any polynomial automorphism on the plane can
conjugated to the composition of generalized Hénon transformations (1). This
project, conducted under Dr. Roberto Hasfura at the Trinity University 2003 REU,
characterizes the dynamics of the Hénon map
(X, y)=(y,y"2+ax+c) Ffrom R"N2 ->R"N2
for O<a<l, c=0, and seek to explore the parameter space of maps topologically
conjugate to f by varying c. This study makes use of machinery developed previously
in C*"n as well as classical results developed by Palis and Smale in the 1960s.
(1)Shmuel Firedland and John Milnor. ?Dynamical Properties of Plane Polynomial
Automorphisms.? Ergodic Theory and Dynamical Systems (1989), 9, p. 67-99.



YMC2004 POSTER ABSTRACT

Julie Bjornstad, Al exei Dachevski
University: Georgia Institute of Technol ogy
Title: Modeling of Phytoplankton Food Chains

Descri pti on:

The main focus of this project is nodeling phytopl ankton predator-prey systens

i nvol ving a resource, prey (phytoplankton), and a predator (zooplankton) in order to
understand the conplex interactions between these elenents. It is very inportant to
st udy phyt opl ankt on food chai ns because phytopl ankton contribute to numerous

bi ochem cal processes. They play an inportant role in controlling the water quality
and exert a great influence on the global climte by regul ating the carbon di oxi de
upt ake. Phytopl ankton constitute the base for nost aquatic food chains and are
relatively easy to study because they are sinple, small creatures with short life
spans. In addition, lab and field experinents are feasible. Experinments in
chenpstats can be readily conbined with theoretical analyses. Sinpler cases involve
a resource and one to two phytopl ankton species. The nore conpl ex cases

i nvestigated consist of food chains of all three species. Al nodels include
fluctuations in resource availability and seasonal variations. Qur approach is

t hrough equilibriumanalysis, linear stability analysis, and nunerical sinmulations
of differential equations. W are interested in both the short termas well as |ong
term behaviors. So far, results indicate that for |ong periods, stable dynam cs
exi st and that for shorter periods, relaxed oscillations are present. Al so, as the
total nutrient content is varied, the system goes through several bifurcations,
resulting in drastic changes in the overall system behavior ranging fromstable
coexi stence of both species to dom nance of just one to extinction of both.



YMC2004 TALK ABSTRACT

Grant Michael Boquet
Virginia Polytechnic Institute and State University
Title: GRiITS: Global Re-indexing for Triangular (Tetrahedral) Simplices

Description:
GRITS is a project started in the Winter of 2003. 1 gave a talk on it in May to our
math department - below are the slides 1 used.

Description of Research:

Finite Elements is one of the most popular approaches for finding numerical
solutions of PDEs. For problems arising in complex engineering and scientific
applications, the number of variables can easily reach millions or even billions. To
reduce the associated computational time, one of the most popular approaches is
parallel computation, in which the computational load is spread over hundreds of
processors. Even with decreasing latency of networks, one major challenge is the
data transmission. To distribute the amount of computational work evenly over
processors (load balancing), ParMETIS, a hypergraph partitioning package, is used in
conjunction with several mapping algorithms which were created. This research
introduces various algorithms for mapping a hypergraph to a Finite Element mesh,
which are able to reduce computational time by preventing stalling and reducing
network communication. Analysis of each algorithm and experimental results
demonstrate as much as a 35% speed up In computations.

Paper Abstract:

In this paper, we describe and analyze a number of index filters

associated with graph partitioning. A heuristic filter based on two

level adjacency and random sampling demonstrated the best performance. A numerical
study using a parallel finite elements flow solver (VITLES) and the parallel graph
partitioning package ParMETIS is included.

The slides 1 used can be found at:
http://filebox.vt._edu/ gboquet/grits.pdf

I preliminary paper can be found at:
http://filebox.vt.edu/~gboquet/paper.pdf



YMC2004 TALK ABSTRACT

Sanuel J Buel k

Col | ege of Charl eston

Title: Two Block Size PBDs with a Maxi mum Nunber of Triples
Descri pti on:

The intent of the research is to find the necessary and sufficient conditions to
construct a PBD (v, {3, k}, 1) with k = 4 or 5 having a maxi nrum nunber of triples.



YMC2004 POSTER ABSTRACT

Nat e Burch
Grand Valley State University

Title: Least Squares Properties of the Lanczos\' Derivative and Hi gher O der
Lanczos\’' Derivatives

Descri pti on:

The Lanczos\’' generalized derivative, devel oped by Cornelius Lanczos, is a proper
ext ensi on

of the normal derivative. W show that this derivative satisfies a |east squares
property.

We used this result to construct higher order Lanczos\’' derivatives. Properties of
Legendre

pol ynom al s and sunmmability kernels play a prominent role in this construction.



YMC2004 POSTER ABSTRACT

Thomas Cal | aghan
Georgia Institute of Technol ogy

Titl e: Random Wl ker (Mnkey) Rankings for Col | ege Foot bal |

Descri pti on:
The Bowl Chanpi onship Series (BCS) National Chanpionship for NCAA Division |-A
football is currently determined by the outcone of a single bow game played between

the #1 and #2 teans in the BCS Standi ngs, which includes both polls and ranking
algorithnms. The difficulty in selecting these two teans lies in the fact that each
of the 117 Division I-A teans plays only approxinmately 11 regul ar season ganes.
Using only the win-1oss information of those ganes, we develop a fanily of rankings
defined in terns of independent random wal ks on the graph of teans (vertices) and
ganmes played (edges), in one paraneter (the bias of the walk). The virtue of this
ranki ng systemlies in the sinplicity of its explanation. W conpare results for
recent seasons agai nst BCS Standings and its conponents, denonstrating that the
results fromthis sinple algorithmis conpetitive with nmore conplicated methods. W
investigate the statistical properties of the randomy wal ki ng voters and exam ne
the asynptotic properties of the rankings at extreme val ues of the single paraneter.
W al so investigate the connection between the rankings and the underlying comunity
structure of the network of ganes played.



YMC2004 TALK ABSTRACT

Ki mberly Cervello
State University of New York at Geneseo
Title: Extraction Degrees of Zero Sequences in Finite Abelian G oups

Descri pti on:

At the Research Experience for Undergraduates Programat Trinity University, in San
Antoni o, Liya Zhu (U C Berkely), Denise Terry (University of Redlands ? California),
and | investigated bl ock nonoi ds usi ng Conbi natorial/Al gebra,. Specifically, we
studied finite abelian groups and their zero sequences. The set of all zero
sequences in a finite abelian group G ZS(G, is the set of all sequences,
repetition all owed, order uninportant, whose sumis the zero elenment in G The set
of all mniml zero sequences in G MS(G, is the set of all irreducible zero
sequences.

Most inportantly, we studied the extraction degrees of these zero sequences. For
exanple, let X=1,1,1,1 and Yv=1,1,1,1,1,1,2,2,2. Then, X and Y are zero sequences in
Z4. Now, the extraction degree is defined as the supremum of beta over al pha such
that (beta)(X) is contained in (alpha)(Y). Using X and Y as defined above, we see
that (1)(X) is contained in AT LEAST (1)(Y) and (2)(X) is contained in AT LEAST
(2)(Y), and so on. Thus, the greatest fraction that produces this result is 1 and
the extraction degree of this fixed X and fixed Y is 1.

We have di scovered and proven theorens explaining what extraction degrees are
possi bl e and when they are possible for finite abelian cyclic groups. Furthernore,
we devel oped vari ous general theorens concerning the extraction degree, which nmake

the extraction degree easier to find. Lastly, | amcurrently working on extending
our results and produci ng new results concerning the extraction degree for finite
abelian groups of rank 2 and higher. At the Ohio State Conference, | | ook forward

to introducing this topic and presenting sone prelinmnary results fromour research



YMC2004 TALK ABSTRACT

Adri enne Chi sholm
Col | ege of Charl eston
Title: Graph Theory/ Non Regul ar Non Pl anar Graphs

Descri pti on:

This is an iterdisciplinary project involving both Math and Conputer Science. A
programw || be devel oped whi ch, when given a finite sequence, wll deternine
whet her that seequence is graphical. If so, the programw ||l draw a correspondi ng
pl anar graph if possible. If the graph cannot be drawn as pl anar a nonpl anar
representation will be drawn. The aimof this project is to give argunents why a
parti cul ar graphical sequence or famly of graphical sequences has no pl anar
representation.



YMC2004 TALK ABSTRACT

Kristen Dardi a
Janmes Madi son University
Title: Using Scale M xtures of Normals to Mddel Continuously Conpounded Return

Descri pti on:

In this paper, a new nmethod for estimating the parameters of scale m xtures of
normal s is introduced and eval uated. The new nethod is called UNM X and i s based on
nm ni m zing the wei ghted square di stance between exact values of the density of the
scal e mixture and estimated val ues usi ng kernel snoothing techni ques over a
prespecified grid of x-values and a grid of potential sigma values. Applications of
the nethod are made in nodeling the continuously conpounded return of stock prices.
Modeling this ratio with UNM X proves prom sing in conparison with other existing
techni ques that use only one normal conponent, or those that use nore than one
conponent based on the EM al gorithm as the nmethod of estinmation



YMC2004 TALK ABSTRACT

Laura Dev and Sara Lapan
Tufts University, University of Chicago
Title: Modeling Cancer Mathematically

Descri pti on:

The purpose of this project is to create a mathemati cal nodel of tunmor growth and
angi ogenesis. This nodel analyzes the effects of cell density and the
concentrations of fibronectin, a protease enzyne, growmh factor, and various

i nhibitors on the nmovenent of endothelial cells along the capillary wall. W used
enzyme kinetics, random wal ks, and systens of differential equations to derive

mat hemati cal rel ati onshi ps anong the above 5 conponents. Fromthese equations and
the hel p of MATLAB, we were able to simulate the onset of tunors and prove that
certain systens are inherently unstable, while others can be controlled by the
presence of certain inhibiting factors.



YMC2004 TALK ABSTRACT

Ant hony Di Pietro
Gove City College, PA
Title: 3D Edge Detection and Visualization based on the Geonetric Heat Equation

Descri pti on:

In recent years, the application of partial differential equations to inage
processi ng has energed as an active area of research, and has led to several

di scoveries in fields such as medi cal inaging and conputer vision. The goal of our
research is to devel op an edge detection and visualization nmethod for inmages in 3D
with a large capture range and having the capability of handling i mrages of varying
sizes. W consider a convex, closed surface and construct our nodel according to
the geonetric heat equation to shrink the initial surface around the object
contained in the imge. Based on the structure of the underlying nodel, we have
devel oped an algorithmthat applies finite differences to accurately reflect the
behavi or of the geonetric heat equation. Input for the nmethod consists of a file
containing 4-tuples, (Xx,y,z2,39, where (x,y,z) represents the 3 di nensiona

co-ordi nates of object points and G synbolizes the gray scale |evel of the
correspondi ng voxel. Using Mathenatica, we have devel oped a tool that when provided
with data fromN two di nensi onal sections (planes) cut froma three di nensiona
surface, detects the edges of the object in all N 2D sections and constructs the 3D
obj ect.



YMC2004 TALK ABSTRACT

Dam r Dzhal il Dzhafarov
Purdue University, West Lafayette IN
Title: On Binary Relations in Definitions of Finiteness

Descri pti on:

Definitions of finiteness are set-theoretical properties that, if the Axi om of
Choice (AC) is assuned, are equivalent to the usual definition of finite set. W

i ntroduce a framework for generating definitions of finiteness in a systematical
way: basic definitions are obtained fromproperties of certain classes of binary
relations, and further definitions are obtained fromthe basic ones by closing them
under subsets or under quotients.

We work in set theory without AC to establish relations of inplication and

i ndependence between these definitions, as well as between them and ot her notions of
finiteness previously studied in the literature. It turns out that several well
known definitions of finiteness (including Dedekind finiteness) fit into our
framework by being equival ent to one of our definitions; however, a few of our
definitions are actually new. One of those new definitions provides a partial answer
to a question regardi ng cl osure under unions, but other simlar questions renain
open.



YMC2004 TALK ABSTRACT

Shawn El | edge
Arizona State University
Title: Applications of G aph Pebbling to G oup Theory

Descri pti on:

In 1989 Chung used graph pebbling to prove a nunber theoretic result of
Kleitman and Lenke, first conjectured by Erd\\Ho}s and Lenke. Kleitman
and Lenke then conjectured group theoretic generalizations of this result.
Qur research ainms to use graph pebbling to prove these conjectures for
sol vabl e groups.



YMC2004 TALK ABSTRACT

JimFreitag,d Jennifer M

University of Illinois, Northwestern University

Title: CGeneralizations Schelling Nei ghborhood Segregati on Mbdel (Evol utionary Gane
Theory)

Descri pti on:

W have been working on a research project this summer at the University of Illinois
sumer NSF REU on Mat hematical Mdeling of Social and Political Issues. In 1971
Thomas Schelling created a sinple nodel that showed how segregati on m ght emerge in
cities despite the absence of overt racism H s nodel involved two player types,

bl ack and white who played on a checker board with dimes and pennies. Each turn one
pl ayer was randomly sel ected and could choose to nove or stay put (there were enpty
houses into which he could decide to nove). The preferences of the players were such
that a player needed a fraction of his neighbors to be of his sanme type to be
content. Below this threshold a player woul d be discontent. So, the individua

actors in this ganme do not overtly want segregation, but they do want to have a
certain nunber of neighbors of their sane type. Schelling showed that even
preferences of this kind could lead to segregated cities.

For our research project, we generalize Schelling\'s original nodel by noving from
two player types to N player types and by playing the gane with different utility
functions and di fferent concepts of who the neighbors are of a given player. W
nodel the ganme using evol utionary gane theory and a regularly perturbed markov
process (we assune sonetines peopl e nmake m stakes). W have proved sone theorens
about the stochastically stable states in the gane in its different fornms and have
made conputer simulations of the ganme as well.

Basically, we would like to talk about the nature of the stochastically stable
states of the gane and show sonme theorens on these and ot her aspects of the gane,
and we would like to show the conputer simulations of the gane being played in a
few of the different configurations of the game. W also discuss the social
aspects of our results.

For our project we drew heavily on the results of Schelling and Peyton Young on
evol uti onary game theory and regul arly perturbed narkov processes.



YMC2004 TALK ABSTRACT

M cah J. Fuerst
Wight State Univerisity
Title: Existence Status of Circul ant Weighing Mtrices

Descri pti on:

A weighing matrix is an x n matrix with {0,-1,1} entries, that when multiplied by
its transpose yields the identity matrix times sonme constant k, where k is the
weight. In the case of ny work, | amdealing with matrices that are said to be
circulant, neaning that each rowis a cyclic shift of the previous row M work
consi sts of proving the existence and nonexi stence of certain circul ant wei ghted
matri ces, denoted CNn, k), with given paramaters n and k. This work was done al nost
exclusively w th al gebraic techniques.

Oiginally, these matrices were used by statisticians as mat hematical insruments
that could be used to precisely weigh and neasure objects. |In the 1960\'s they were
used to nmeasure anything fromvoltages to precise weights of objects. Today,
however, they have been found nuch nore beneficial to engineers working with
satelite and digital comrunications. They have been found to have many sinilarities
with perfect ternary arrays, and these arrays have been inplenented in our digital
conmmuni cations. M/ work consists of nerely finding these matrices, however, and
handi ng over the given information so that it can be used by the engineers.

Qur primary technique in finding these matrices through algebra. W |ook at these
el enents as group ring elements and | abel each element in our group of order n by
0,1, or -1, and because our matrices are cyclic shifts, we only look at cyclic
groups. W can then apply characters, which are honmonor phi snms fromthe group ring
element into the set of all the n roots of unity. Through these techni ques, we can
see that all the weights nust be perfect squares. W can nore inportantly see that
when the coeffecients are squared, they sumto this perfect square, but the
coefficients alone sumto the square root of this perfect square. This provides for
us a very effective way of el eninating possible matrices.

Yet anot her al gebraic technique is devel oped through the idea of integer circulant
wei ghing matrices. In this case we can extend our possible entries to include al
entries between an a given integer, and its negative. Once again we |ook at these
as if they were group rings. W reach themby collapsing with the use of a
hormonor phi sm from the group of order n, into a divisor of n so that we have a kerna
that is an integer value, which is the sane integer value that the entries can range
from Next, we use a nultiplier, which can be found through various theorenms, and
group the elenments into distinct orbits. These orbits force all the elenents within
it to have the sane coeffecients, and one can see how this would create linmting

ci rcunmst ances that could show nonexi stence. The orbits also show us where entries
will go in the circulant weighing matrix. These are but a few techniques that can
be used.

The goal of this research that is being primarly done by K T. Arasu is to elimnate
as many of the unknown cases as possible. M research thus far, conducted with Dr.
Arasu and graduate student Grady Burkett, has consisted of elemnating the cases
froma table presented in the Ph. D. Thesis of Yoseph Strassler of Bar-Ilan
University. The hope is that we can eventually notice patterns and elinmnate entire
fam lies of cases, as has recently been done with weights 9, and 16. Once this has
been acconplished, the next goal is to construct as nany of these matrices as

possi ble, so they can be used and inpl enented by engi neers.



YMC2004 POSTER ABSTRACT

Juan @Gl | egos
Uni versity of Houston - Downt own
Title: On Estimating Survival Function of Stochastic Order

Descri pti on:

Let F, G and H be survival functions satisfying F <= Hk= G Lee, Yan, and Shi
(1999) has devel oped an algorithmto estimate the survival function H when F and G
are unknown. However, |acking a closed formof the estimator nakes the

i nvestigations of the properties of the estimator difficult. In this paper, we
propose alternative estinmators for Hin the case where both F and G are unknown. In
this paper, the estimators are proven to be strongly unifornly consistent for the
estimator for both cases; the fornulas for the bias and mean squares error (MSE) are
al so derived. In the simulations (that we have done so far) the MSE of our
estimators, when F and G are known, are very close to (a little bigger than) that of
Lee, Yan, and Shi, the differences are in the thousandth place. Mreover, the ME of
our estimators are uniformy better than that of the enpirical survival function



YMC2004 TALK ABSTRACT

Jeff G nn, Jenell Nyberg
Central M chigan University
Title: New Results on Difference Sets

Descri pti on:

The study of difference sets lies at the intersection of
al gebra and conbinatorics. Qur work focuses on determ ning
the existence of difference sets for various parameters
$(v, k,\\l anbda) $. W& use techniques fromrepresentation
theory and al gebraic nunber theory to aid the
search. In particular, we exam ne groups of order 63, 121
and 4095.

This research was supported by an NSF grant and done under the
supervision of Ken Snith at Central M chigan University.



YMC2004 TALK ABSTRACT
Chri s Hammbnd

The OGhio State University
Title: Density of States of Random Symmetric Toeplitz Matrices

Descri pti on:

We show that if the entries of sym NxN symretric Toeplitz matrices are chosen iid
froma distribution wth nean 0, variance 1, and finite higher nonents, then as N
tends to infinity, the distribution of eigenvalues, appropriately nornalized, is

i ndependent of the distribution we started with. W use the nethod of nonents,
calculate the first few nonents explicitly, and show that the nonents are bounded by
those of the Gaussian.



YMC2004 TALK ABSTRACT

Gwnet h Harri son- Sher noen
Wesl eyan University
Title: A Search for f-lnvariant &#948;-Scranbl ed Sets

Descri pti on:

It has been shown that &%#948;-scranbled sets exist for all and only chaotic and
non-uni formy non-chaotic maps. The goal of this project is to find necessary and
sufficient conditions for the existence of f-invariant &#948;-scranbled sets. Du
showed in his January 2004 paper that all turbul ent maps have f-invariant
&#948; - scranbl ed sets. W have shown that if a nap has such a set, then it nust be
chaotic. W continue to |look for further restrictions on the type of nap that can
have such a set. For exanple, nust it have a periodic point of odd period?
Periodic points for all periods?



YMC2004 TALK ABSTRACT

Benjam n Harris
Brown University
Title: The M ninmum Positive Semidefinite Rank of a G aph

Descri pti on:

If A=(aij) is an n by n, Hernitian matri x, we may associate a graph, G to A where
V(G ={vl,?,vn} and (vi,vj) in V(@ iff aij is nonzero. Gven a graph, G the problem
is to deternmine the minimumrank of all positive senmdefinite (PSD) matrices whose
graph is G Let msr(G denote the m ninmum PSD rank of G New results to be presented
will pertain to characterizations of graphs with nsr equal to 2,3, and V(G - 2, the
nmer of the join of graphs, and the relationship between nsr(G and nsr(G\\ v) for a
given v in V(G.



YMC2004 TALK ABSTRACT

John Hegeman
Stanford University
Title: Polygonal Designs: Existence and Construction Results

Descri pti on:

Pol ygonal designs are introduced as a generalization of conbinatorial 2-designs and
as a specialization of partially bal anced inconplete block designs. W devel op
enough theory to reveal the structure, and thus, to resolve the existence probl em
for several famlies of polygonal designs, and derive necessary conditions for
general cases. W will discuss several construction nethods including a
general i zation of the recursive construction for conbinatorial 2-designs.



YMC2004 TALK ABSTRACT

Aaron Thomas Hill
Bri gham Young Uni versity
Title: Construction of Semi-symetric Graphs of Grth 6 and Degree 4

Descri pti on:

VWhile at an REU at Northern Arizona University | discovered (with the help of ny
advisor Dr. Steve WIlson) a new way to generate worthy seni-synmetric graphs of
girth 6 and degree 4 (fromsmaller symetric graphs of girth 3). This yeilds an
infinite famly of sem-symetric graphs. The smallest previously unknown exanpl e
this yeilds is one with 120 vertices and 240 edges that resulted fromthe
construction with the base graph a dodecahedron.



YMC2004 POSTER ABSTRACT

Dai sy (Yan) Huang
UC Ber kel ey

Title: Estimating Survival Curves with Boundary Constrain

Descri pti on:
Stochastic ordering of survival functions is an inportant concept and has been
studi ed by predecessors, such as Rojo, Dykstra, Lee, Yan and Shi. In

\"Nonparanetric Estimtion of Bounded Survival Functions with Censored
ohservations,\" Lee, Yan and Shi proposed a nonparanetric maxi num|i kel i hood
estimator (NPMLE) for the survival function with the boundary condition, such that,
the estinmated survival function is bounded by two other known survival functions.
However, this NPMLE has no cl osed form expression and therefore nmakes further

i nvestigations, such as the consistency and the nmean square error, of this estinator
difficult. Inspired by the studies described in Rojo\'s papers, we proposed an
estimator of a closed formexpression for this problem and will prove that our
estimator is a better one. W will also look into the case in which the two
survival functions for the boundaries are unknown and are needed to be estimated by
drawi ng random sanples fromthese two distributions, and will propose an estinator
for this case.



YMC2004 TALK ABSTRACT

Col | een Hughes
Deni son University
Title: Straight Line Enbeddi ngs of K6

Descri pti on:

Any enbeddi ng of the conplete graph with six vertices, K6, wll have at |east
one pair of linked triangles, not necessarily constructed of straight |ines.
In this talk we explore the possibility of constructing straight-1ine
enbeddi ngs of K6 with 1, 3, 5, and 7 pairs of triangles respectively.



YMC2004 TALK ABSTRACT
Johnson Xin Jia

University of California, Los Angeles

Title: Hypberbolic |sonmetries on Rtrees

Descri pti on:

| have been studying free actions by a group on R-trees. The nain notivation is a
new result by lyla Kapovich, et al. showi ng that translation equivalent words in a
free group have the sanme Whitehead graphs under arbitrary group autonorphisnms. The
mai n focus of ny research is on finding words that are transl ati on equivalent. |

al so attenpted at investigating the geonetry on Rtrees given a group of hyperbolic
i sonetries.



YMC2004 TALK ABSTRACT

Benj am n Johnson
Kenyon Col | ege
Title: Searching for New Error Correcting Codes

Descri pti on:

The theory of error-correcting codes is used to inprove the reliability of digital

conmmuni cations. One of the nmain problens in this area is the construction of

efficient codes. Al gebraic coding theory uses algebraic tools to achieve this goal
In this work, we focus on a class of codes called Quasi-tw sted (QI) codes. Taking

advant age of the rich algebraic structure of these codes, we have devised

i nprovenents to existing conputer algorithms which search for new codes. The

i nprovenents are based on the Chinese Renai nder Theorem W are currently

i mpl ementing these algorithms, and we hope to find some new record- breaki ng codes.

W will be running our search

code on the conputers at OSC, the Chio Superconputer Center at Chio State

University. Undergraduate abstract algebra is the only prerequisite to understand

this talk.



YMC2004 TALK ABSTRACT
Alicia Junper

Cakwood Col |l ege (The Chio State University)
Title: Mathematical Mdels of the Human Sl eep/ Wake Cycl e

Descri pti on:

In this research, we study nodels for the human sl eep-wake cycl e.
In particular, we consider the Kronauer X-Y nodel for

the circadian rhythmand the U tradi an Two Process nodel

for REM and non- REM sl eep. These nodel s take the form of

systens of ordinary differential equations and both dynam cal
systens and conputational methods are used to anal yze them

These nodels are used to study how different patterns of

light may reset the sl eep-wake cycle and how desynchroni zed
rhythms arises during free-running conditions.



YMC2004 TALK ABSTRACT

Nat han Kapl an
Princeton University
Title: Non-Unique Factorizations in Numerical Mnoids Generated by Intervals

Descri pti on:

G ven a numerical nonoid S=<nl, n2,?,nt> we have investigated delta(S), the set of
all possible consecutive differences between | engths of factorizations of
consecutive elements, and for an element mof S we look at rho(m, the |ongest
possi bl e factorization I ength of mdivided by the shortest factorization |ength.

My research has focused in part on nonoids generated by intervals, S=<n,n+l,?, n+x>,
and has shown anong other things that in this case delta(S)=1, and produced an
expression for the smallest elasticity greater than 1 that appears as the elasticity
of some element in S. Wen x=n-1, so that S={n,n+1,7?,2n-1,2n,?} S contains al
integers greater than n-1, we can say a ton about elasticities. It is easy to show
that the maxi mum factorization |length of an element in this case is (2n-1)/n, so
given a fraction 1 <q <(2n-1)/n, we now have an expression the nunmber of elenments m
in S that give rho(m=q.

More recently | have derived an expression that solves the nenbership problemfor

t he monoi d S=<n, n+x> and hope to generalize it further in the com ng weeks. There
is a wide range of things that | could talk about related to ny research but | think
| would Iike to focus in on nonoids generated by intervals. | would tal k about the
proof that their delta sets are always={1}, which is really cool, and interesting
properties of the expression we came up with for the elasticity of an elenent in
such a nonoi d.



YMC2004 TALK ABSTRACT

Mat t hew Ki ng
Title: Two size PBD\'s with a Maxi mum Nunber of Triples

Descri ption:

The covering problemgives a solution of construction a PBD( v, {3, 2}, 1} with a
maxi mum nunber of triples. In this note, we will find the necessary and sufficient
conditions to construct a PBD( v, {3, k}, 1) with k =4 or 5 having a maxi mum
nunber of triples. Note that the case for v &#61626; 5 nod 6 and k = 5 is al ready
known. It is known that the m ninum nunber of blocks of size k where v &#61626; 1, 3
nmod 6 is O, but we will also investigate the possibility of designs of this nature
wi th the nonzero but m ni num nunber of bl ocks of size k.



YMC2004 TALK ABSTRACT

Steven Kl ee, Leah Yates
Val parai so University, East Carolina University
Title: Tight Subdesigns of the H gman-Si ns Design

Descri pti on:

Abstract: The Hi gnan-Sins design is an incidence structure of 176 points and 176
bl ocks of cardinality 50 with every two bl ocks neeting in 14 points. The

aut onor phi sm group of this design is the H gnman-Sins sinple group. W denonstrate
that the point set and the bl ock set of the Higman-Si ms design can be partitioned
into subsets

X1, X2,7?.,X11 and B1, B2, ?..Bl1l1, respectively, so that the substructures (Xi, Bi),
i =1, 2, ?..,11, are isonorphic symetric (16, 6, 2)-designs.



YMC2004 POSTER ABSTRACT

Mary E. Kl oc
Kenyon Col | ege
Title: Conputational Mdeling of Ca2+ Gscillations in Astrocytes

Descri pti on:

Cal cium oscillations have nunmerous functions in a wide variety of cells and are
integral to the regulation of many biol ogi cal processes. Their known functions
range fromthe regul ation of heart beats, circadian rhythms, and hornone secretion
toroles inthe fertilization and wound heal i ng processes. They are also present in
ot her cells, such as astrocytes, in which their function renai ns unknown.
Astrocytes are the nost abundant cell type in the central nervous system They are
situated next to neurons and make up the blood brain barrier. Considering the

i nportance of Ca2+ oscillations in such a diverse array of cells throughout the
body, their presence alone in astrocytes suggests that they nust have a function
there as well.

This study utilizes the astrocytic cal ciumsystemthat we have previ ously expl ored
The nodel consists of a systemof three differential equations, which describe
[Ca2+] oscillations in the cytosol, mitochondria, and endoplasm c reticul um of
astrocytes, which are glial cells in the central nervous system Nunmerica

i ntegration, using the Gear algorithm is used to produce concentration vs. tine
data that can be conpared to experinental data. [Ca2+]cyt vs. [Ca2+]ER vs.
[Ca2+]mit can be plotted to produce three dinensional phase portraits. Conparison
of these plots reveals the | arge change fromchaotic to sinple periodic behavior
when only a single paraneter (nost notably, the fractional external stinulation) is
changed; this is consistent with experiment. It is known that dynamical systens in
a chaotic regine, such as [Ca2+] oscillations in astrocytes, can tie thenselves in
knots in 3-D space. W are probing for knots in chaotic phase planes and using the
principles of knot theory to tie the governing nmathematics to the biol ogica

behavi or.

The nost inportant concept fromthe field of knot theory to be applied in this
project is that the fundanental topological properties of a knot nust be invariant
over continuous transformations. Mst relevantly to this case, the unknot cannot
be continuously transforned into any other kind of knot.

The mat hematics of knot theory may prove to be very inportant when applied to
dynam c bi ol ogi cal systens. From a biochem cal point of view the statenment above
inplies that a periodic (unknotted) state cannot nove to a chaotic (knotted) state
t hrough a continuous transformation; we want to show that certain types of behavior
are invariant under this set of topological principles. W wll denonstrate that
peri odi ¢ behavi or of any period is topologically equivalent to any other periodic
behavi or, but is not topologically equivalent to chaotic behavior. W plan to
characterize aspects of this biological systemaccording to the mat hemati ca
operations and transformations that are pernmitted by the rules of knot theory; find
bi ol ogi cal paraneters for which the systemis invariant to a change in value; and
gain further insight into how system noves froma chaotic to a periodic regi ne when
a continuous transformation of this type is not possible.
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Lorrai ne Kraus
The Col | ege of New Jersey
Title: Miultiple Attacks on Methods for Hiding Messages

Descri pti on:

The research is ained at showing the vulnerability in the

system devel oped by J.R Motke and L. Rebollo - Neira to hide

nmessages in their paper, Oversanpling of Fourier Coefficients for Hi di ng Messages,
from Applied and Conputational Harnonic Analysis, 2004. W came up with two ways of
breaki ng the encryption schene which can be used for chosen plai ntext, known

pl ai ntext, or chosen ciphertext attacks, and whi ch depend on whether the signal, or
gar bage function, changes with each encoded nessage. W then carried out the
attacks electronically and anal yzed the errors between the original and
reconstructed nessages resulting fromdifferent garbage functions and varying
nunbers of Fourier coefficients.



YMC2004 POSTER ABSTRACT

Mollie Lisle
Paci fic Lutheran University

Title: A Quantitative Study of Student Retention by both Statistical and
Probabi | i stic Approaches

Descri pti on:

Many institutional researchers have conducted various qualitative and quantitative
studies on the characteristics of students in order to devel op effective student
retention prograns. Under Dr. Dane WI\'s supervision, last sunmer Kerri Fletcher
and Lindsey O sen conducted a quantitative study of student retention using eight
years of data at Pacific Lutheran University. Through the use of attributable risk,
four top risk factors for retention were identified and ranked. Then an issue of
condf oundi ng risk between two risk factors was addressed by the neans of \'relative
attribulable risk\’'. This study lead to the follow ng futher esplorations that a
team of three, Dr. Wi, Mrk Westland, and nyself, Mllie Lisle, are tackling this
sunmer. (1) Use nore sophisticated stratification for single risk factor. (2)
Study stratification of two risk factors. (3) Apply regression techique to
identifiy risk factors for conparision to the probabilstic approach. (4) Apply our
net hod into nore general data other than PLU’s.



YMC2004 TALK ABSTRACT

Mcah M1l er
Bowdoi n University
Title: Constructing Mnimal Length Representatives In Thonpson\'s G oup F

Descri pti on:

Using the standard finite presentation for Thonpson\'s group F, we describe a nethod
for producing mnimal |length representatives for a |arge class of el enents of
Thonspon\’s group, generalizing the nethod exhibited by Ceary and Taback. W

di scuss possi ble nethods for constructing nminimal |ength representatives for every
el enent in Thonpson\’'s group.



YMC2004 TALK ABSTRACT

Thomas Cal | aghan
Georgia Institute of Technol ogy

Titl e: Random Wl ker (Mnkey) Rankings for Col | ege Foot bal |

Descri pti on:
The Bowl Chanpi onship Series (BCS) National Chanpionship for NCAA Division |-A
football is currently determined by the outcone of a single bow game played between

the #1 and #2 teans in the BCS Standi ngs, which includes both polls and ranking
algorithnms. The difficulty in selecting these two teans lies in the fact that each
of the 117 Division I-A teans plays only approxinmately 11 regul ar season ganes.
Using only the win-1oss information of those ganes, we develop a fanily of rankings
defined in terns of independent random wal ks on the graph of teans (vertices) and
ganmes played (edges), in one paraneter (the bias of the walk). The virtue of this
ranki ng systemlies in the sinplicity of its explanation. W conpare results for
recent seasons agai nst BCS Standings and its conponents, denonstrating that the
results fromthis sinple algorithmis conpetitive with nmore conplicated methods. W
investigate the statistical properties of the randomy wal ki ng voters and exam ne
the asynptotic properties of the rankings at extreme val ues of the single paraneter.
W al so investigate the connection between the rankings and the underlying comunity
structure of the network of ganes played.



YMC2004 TALK ABSTRACT

Jessica J. Poole, Msha Teplitskiy
Texas Southern University, Rice University
Title: Mdul ar Pascal Triangle

Descri pti on:

This project exanines the congruence cl asses of binonmial coefficients to a prine
square nodul us as given by a fractal generation process for lattice path counts.
The process depends on the isonorphismof partial sem group structures associ ated
with each iteration. W also consider intergrality properties of certain critica
coefficients to arbitrary argunments, instead of just to the prine argunents
appearing in their original function, it transpires that integrality of the
coefficients is indicative of the primality of the argunent.



YMC2004 TALK ABSTRACT

Jesse Raab
Col | ege of Charl eston
Title: Slightly Irregular Non-Pl anar G aphs

Descri pti on:

We have continued the work of Limaye, Sarvate, Young (2003) and Limaye, Sarvate,
Stani ca (2004) by studying graphs whose degree sequence fails to be regular by only
a fewentries. As we conplete our investigation our theorens will be used in naking
a program whi ch, when given an arbitrary degree sequence, wll draw a planar
representation of a graph with that degree sequence if possible, and otherwi se wll
draw a non-pl anar representation.



YMC2004 TALK ABSTRACT

Dani el Rei ser

New Mexico State University

Title: Factorization Lengths in Nunerical Monoids
Descri pti on:

A (primtive) numerical nonoid is a subset S of the nonnegative integers that
i ncludes 0, is closed under addition, and satisfies

ged(S) = 1. If n_1, ?, n_t are positive integers satisfying
ged(n_1, ?, n_t) =1, then the nunerical nonoid generated by n_1, ?, n_t is the set
of all linear conbinations of n_1, ?, n_t with nonnegative integer coefficients. It

is a fact that every nunerical nonoid has a unique finite mniml system of
generators {n_1, ?, n_t}.

An obvi ous fact about these monoids is that if t > 1, then factorizations into

i rreduci bl es are non-uni que. Thus, we can study the set of all |engths of
factorizations of a given element. If mis in the nunmerical nmonoid S and {x_1, ?,
x_n} is the set of lengths of factorizations of min S where x 1 < x_ 2 < ? < x_n,
then the delta-set of mis delta(m = {x_i ? x_(i-1) : 2 <= i <= n}. The delta-set
of S, delta(S), is the union of the sets delta(n), where mranges over all elenments
in S

We have several interesting results about delta(S). First, if Sis generated by {n,
n+k, ?, n+ tk} for sone positive integers n, k, and t, then delta(S) = {k}. If S
is generated by {n_1, ?, n_t}, then min delta(S) = gcd({n_i ? n_(i-1) : 2 <=1i <=
t}). W have a way to conpute the maxi mum el ement of delta(S) in finite tinme. For
any positive integers t and k, we can construct a numerical nmonoid S such that
delta(S) {k, 2k, ?, tk}. However, there exist delta-sets with ?junps? such as
delta(S) {1,2,3,5} and delta(S) = {2,4,6,8, 14}.



YMC2004 TALK ABSTRACT

Nancy Rodri guez
Uni versity of San Di ego

Title: Displacenment Analysis on a Three-Layered Elastic Strip Subjected to Heaviside
Loadi ng

Descri pti on:

Qur society strongly depends on bridges, buildings, electrical systens, and
airplanes. Therefore, an essential thing to consider when creating a design is the
risk of structural failure. As a relevant factor, we study in this work the

di spl acenent caused by the stress wave propagation in a three-layered elastic strip
subj ected to Heavi si de | oadi ng.

Based on Hooké&#8217;s |aw, we use two different approaches to determ ne the val ue of
t he displacenent at any given tine and position. The first approach involves stress
formul as obtained by solving a system of difference equations. The second approach
is an al gebrai c approach that involves Laplace transformations. W further discuss
t he advant ages and di sadvant ages of both nethods presented, and support our

anal ytical results wi th graphical output.



YMC2004 POSTER ABSTRACT

Si dhart h Rupani
Worcester Pol ytechnic Institute
Title: Mdeling i BOT Belt Dynanmics

Descri pti on:
Note: | would be confortable with any one, either giving a talk or doing a poster
presentation.

Abstract: The iBOT, a revolutionary personal nobility device devel oped by DEKA
Research and Devel opnent Corporation, contains several belts that transfer
mechani cal power through the system The dynamic characteristics of the belts are
obviously inmportant to the operation of the iBOT. Qur task is to create a

mat hemat i cal nodel of sonme aspects of the belt dynamics. Partial differential
equati ons and Lagrangi an dynam cs are enployed to understand the elenents of this
el ectro-nmechanical system Utimately, finite difference nunerical methods are
applied to solve the rather conplicated systemof partial differential equations
devel oped.



YMC2004 TALK ABSTRACT

Pet er Schal | ot

Sli ppery Rock University

Title: Trajectory estimation of small dianmeter rockets
Descri pti on:

The purpose of this research is to develop an accurate and efficient nethod for
estimating the trajectory of small dianmeter rockets based on accel eroneters and

gyroscopes nounted to the flight vehicle. Specifically, we will derive the
governi ng equations for the trajectory of a 2.75-inch rocket typically launched from
a helicopter platform Eulerian and quaternion fornmulations will be presented al ong

wi th consideration for wind effects, sensor errors, and mass variations as tine
permts. Sinulations based on sensor data obtained fromthe U S Arny will also be
provi ded.



YMC2004 TALK ABSTRACT

Gagan Sekhon
California State University, Hayward
Title: Time Rel ease Cryptography

Descri pti on:

Ti me Rel ease Cryptography using a Cryptographi c Beacon Tinme rel ease cryptography is
the notion of sending nmessages into the future: sone information needs to be made
available to a set of people sinmultaneously. For exanple, insider trading | aws
disallowcritical information that may affect the rise or fall of a certain stock
being released to certain parties ahead of other. If this information is sent at the
time of rel ease del ays can be caused due to peak network traffic. However, another
solution is using time-rel ease cryptography by sending an encrypted version of the

i nformati on ahead of tinme and rel ease the decryption key when the information needs
to be nade available. Since the key is sinply a value and can be mirrored on
mul ti ple websites across the internet there will be no delays in accessing it. This
al |l ows everyone access to the information sinultaneously and no one is able to
access the information before it is explicitly made avail abl e. The approach that we
used here is of a sequence of nunbers generated by a one-way function. This makes
the cal cul ati on of values released in the past easy; however it is extrenely
difficult to calculate values to be released in the future. Individuals who wish to
encrypt information for future sinultaneous disclosure are given an encrypted future
value to be used as a key. This ensures that the future ternms in the sequence are
not known before their release; however they can still be used as part of the
encryption process.



YMC2004 TALK ABSTRACT

Janmes Omen Sizenore
UC Ber kel ey
Title: Relations Between Crosscap Nunber and Genus of Torus Knots

Descri pti on:

In 1978 B.E. Cark defined crosscap nunber, c(K), of a knot to be the m nimal genus
of all non-orientable surfaces which span the knot and gave an upper bound for the
nunber in terms of the genus: c(K) <= g(K) +1, where g(K) us the genus of the knot.
he obvi ous next question is whether an upper bound for the genus exists in terns of
the crosscap nunber. In this talk I will exhibit a famly of torus knots that shows
that this cannot be the case and in so doing provide an answer to an open question
posed by Colin Adans. Also | conjecture

c(K) <= [(cr(K) +4)/12 +1] for a torus knot where cr(K) is the crossi ng nunber and
[T denotes the greatest integer function. | prove the conjecture for (p,q) tprus

| mpts such that either p or g is even



YMC2004 TALK ABSTRACT

Tyler Smith
University of Illinois at Urbana-Champaign
Title: $1$-Groups Acting on $\\CAT(0)$ Cube Complexes

Description:

An $1$-group iIs a group which admits a lattice ordering

where multiplication on the left and right act as lattice

automorphisms. We exhibit

that for a certain subclass of $1$-groups there are $\\CAT(0)$ cube complexes
on which the groups act properly discontinuously. The complex arises from
Sageev\’s halfspace construction \\cite{Sag95} when considering halfspaces to
be prime ideals and prime filters of the $1$-group. We examine the

structure of the space in relation to the lattice and also when the action is
cocompact, leading to a biautomatic structure on the $1$-group

\\cite{NR98}.

\\bibitem{NR98} G.7A.7 Niblo and L.”D. Reeves. The geometry of cube

complexes and the complexity of their fundamental groups. {\\em Topology},
37(3):621-633, 1998.

\\bibitem{Sag95} Michah Sageev. Ends of group pairs and non-positively curved cube
complexes. {\\em Proc. London Math. Soc. (3)}, 71(3):585-617, 1995.
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Suchet a Soundar aj an
The OChio State University
Title: mpaths of the 3x+1 probl em

Descri pti on:

The 3x+1 conjecture is as follows: Consider the function f(x) defined on the set of
positive integers not divisible by 2 or 3, with f(x)=3x+1/(2"k), where k is the

| argest integer such that f(x) is still an integer. It is believed that for every
positive nunber n, there is sone nunber j such that j applications of f to n
produces the value 1. An mpath of a nunber n is the sequence of m nunbers k_1,

., k_msuch that k i is the value of k in the function definition in the i-th
iteration of the function originally applied to n. The research that ny partner and
| have been working on is |looking at \'bad\’' mpaths: mpaths which could
potentially correspond to a nunber n which m ght never reach 1



YMC2004 POSTER ABSTRACT

Leya Tesnenit sky
Hobart and WIlliam Snith Col |l eges
Title: A Gane Based on Vertex-Mgi c Edge Labeling

Descri pti on:

Consi der a gane based on | abeling vertices and edges of graphs. For a given graph G
et V be the nunber of vertices and E be the nunber of edges. Let the |abels
avai |l abl e be the nunbers in the set {1, 2,..., V+E}. Two players take turns |abeling
vertices and edges in the graph. Labels on an edge or vertex cannot be repeated nor
can an edge or a vertex be | abeled nore than once. The first tine a vertex and al
the edges incident to it are given |labels, the sumof those | abels becones the nagic
constant k. Fromthat nonent on, any tine a vertex and the edges incident to it are
all | abeled, the sumof the |labels nust be k. It is possible that sone of the edges
or vertices may be forced to be left unlabeled. The goal of the gane is to be the

| ast person to nake a nove on the graph. Wile the game can be played on any graph,
if a graph has certain properties, a particular player can have a w nning strategy.

| have been investigating such ganes and will present new strategies | have

devel oped.



YMC2004 TALK ABSTRACT

Benj am n Vugt eveen
Grand Valley State University, M
Title: You, Me, and Semi -Symmetry: Disjunction Gaphs and Their Properties

Descri pti on:

The topic of sem -symetric graphs is an area of current research in al gebraic graph
theory. 1In this talk, we will discuss a general construction of sem-synmmetric
graphs, using the bi-transitive disjunction graphs $D N(a, b)$, and then show what
very mninmal conditions inposed on pairs of these graphs will give us sem-symetric
products.
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Mar k West | and
Emai | : west| ama@l u. edu
Paci fic Lutheran University

Title: A Quantitative Study of Student Retention by both Statistical and
Probabi |l i stic Approaches

Descri pti on:

Many institutional researchers have conducted various qualitative and quantitative
studi es on the characteristics of students in order to devel op effective student
retention prograns. Under Dr. WI\'s supervision, |ast sumrer Kerri Fletcher and

Li ndsey O sen conducted a quantitative study of student retention using eight years
of data at Pacific Lutheran University. Through the use of attritutable risk, four
top risk factors for retention were indentified and ranked. Then an issue of
confoundi ng risk between two risk factors was addressed by the nmeans of \'relative
attributable risk\'. This study lead to the followi ng further explorations the Dr.
Wi, Mllie, and | are taking on this sumer. (1) Use nore sophisticated
stratification for single risk factor. (2) Study stratification of two risk
factors. (3) Apply regression technique to identify risk factors for conparison to
t he probablistic approach. (4) Apply our method into nore general data other than
PLU ' s.
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Phillip Whitman
University of Texas at Austin

Title: Analyzing behavior of solutions of a nonlinear elliptic PDE

Descri pti on:

I will present sonme results on solutions of Laplacian(u) = u®(-a), where O<a<l. |
will define a \"tornado sequence\" of solutions and outline howto use fixed point
theorens and the maximum principle to rule themout. | wll generalize these results

for the equation Laplacian(u)=g(u)*u~r(-a), where g satisfies some weak conditions.
This result inplies continuity of limts of positive solutions for dinmension 2.
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Chri stopher D. Weh, 11

Email: cweh@tacs. ttu. edu

Texas Tech University

Title: A Sinple Mddel for Contam nant Transport

Descri pti on:

Model i ng a chemical or biological attack on a building requires us to understand how
contam nants are transported throughout the structure. W nust understand and nodel
the airflow in the building. W will assunme that the attack does not affect this
flow, but the flow transports a contam nant to other parts of the building. In
this paper, we discuss a sinple Constantly Stirred Tank Reactor (CSTR) nodel for the
transport of a contaminant. We will make sinplifying assunptions concerning the
details of the airflow and the m xing of the contam nant. For instance, we will
assume that the contam nant is equally dispersed throughout a given room by vol une
and that the flowinto a roomis equal to the flow out of the room (no pressure
change). These assunptions will lead us to a sinple ordinary differential equation
(CODE) system describing the change of contami nant (by weight) in each room

Foll owing are nore details of what we are interested in including the nain ODE.



YMC2004 TALK ABSTRACT

I nna Zakhar evi ch
Harvard University

Title: A Generalization of Wgner\'s Semicircle Law. Distribution of States of
Random Symetric Matrices

Descri pti on:
We present a generalization of Wgner\'s senicircle law. W consider a sequence of
probability distributions, (p_1,p_2,...) each of which has nmean zero and finite

hi gher nonments. If we take an N x Nreal symetric matrix with entries
i ndependently chosen fromp_ N, we can analyze the distribution obtained by putting a
delta-mass at each eigenvalue. |If we normalize this distribution by sqrt(N * second

noment of Nth distribution) we will show that as N approaches infinity for certain
sequences {p_N} the distribution will weakly converge to a universal distribution.
W will give a fornula fro the nmonents of the universal distribution in terns of the
rate of growmh of the k-th nonment of p_N (as a function of N), as well as sone
implications of the formula. As a corollary we obtain Wgner\'s senmicircle law if
all nonents of a distribution are finite, the distribution of eigenvalues is a

sem circle.



YMC2004 TALK ABSTRACT

Li ya Zhu
UC Ber kel ey
Title: Extraction Degree of Zero Sequences

Descri pti on:

Kim Cevell o (New York State University at Geneseo), Denise Terry (University of

Redl ands), and | did our research on Zero Sequence of Finite Abelian G oups at
Trinity University, in San Antoni o, Texas. W investigated properties of the
extraction degree, which is defined to be the supremum of beta over al pha such that
beta copies of X is a subsequence of al pha copies of Y, X and Y both zero sequences.
Kim Cevello will have her introductory talk on the general definitions and
prelimnary results, and | will cover nore topics on other theorens.



