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AKRON, OH, October 20-21, 2012
Abstracts of the 1084th Meeting.

00 » General

1084-00-157 Mikhail Belkin*, Computer Science and Engineering, 2015 Neil Ave, DL 395, Columbus,
OH 43210, and Qichao Que, Yusu Wang and Xueyuan Zhou. Toward understanding
complex spaces: graph Laplacians on manifolds with singularities and boundaries.
Algorithms based on graph Laplacian have received considerable attention both in practical applications and
theoretical analysis. Much of the existing work has been done under the assumption that the data is sampled
from a manifold without boundaries. However, singularities and boundaries are an important aspect of the
geometry of realistic data. Boundaries occur whenever the data has a constraint; while singularities appear
when two different manifolds intersect or if a process undergoes a “phase transition”, changing non-smoothly as
a function of a parameter. We consider the behavior of graph Laplacians at points at or near boundaries and
two main types of singularities: intersections, wheremanifolds come together and sharp “edges”. We show that
the behavior of graph Laplacian near these singularities is different from that in the interior of the manifolds.
Unlike in the interior of the domain, where graph Laplacian converges to the Laplace-Beltrami operator, near
singularities graph Laplacian tends to a first-order differential operator, with different scaling behavior. One
implication is that while points near the singularities occupy only a small part of the total volume, the difference
in scaling results in a large contribution to the total behavior. (Received August 30, 2012)

01 » History and biography

1084-01-102 Michael Todd Edwards* (m.todd.edwards@gmail.com), Department of Teacher
Education, 401 McGuffey Hall, Oxford, OH 45056. Of GeoGebra and iPads: Using iBook
Author as a Tool to Implement Common Core Mathematics. Preliminary report.

More than ever, mathematics teachers live in a world marked by uncertainty and rapid change. Ohio’s recent
adoption of Common Core State Standards for Mathematics (CCSSM) represents a significant challenge (and
opportunity) for classroom teachers, students, and curriculum developers. In this interactive, hands-on session,
we discuss the use of GeoGebra Dynamic Mathematics Software and iBook Author software in the creation

of interactive teaching materials aligned to CCSSM. Specifically, we share techniques for publishing interactive
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teaching and learning materials that allow teachers and students to explore mathematical ideas with interactive
sketches and video designed specifically for iPad tablet computers. (Received August 26, 2012)

05 » Combinatorics

1084-05-10 Andrzej Dudek*, Department of Mathematics, Western Michigan University, Kalamazoo,
MI 49008. On restricted Ramsey numbers.

A classical Ramsey theorem states that in any 2-coloring of the edges of a sufficiently large complete graph, one
will always find a monochromatic complete subgraph. In 1970, Folkman extended this result showing that for
any graph G there exists a graph H with the same clique number as G such that any 2-coloring of the edges of
H yields a monochromatic copy of G.

In this talk, we present some old and recent developments concerning Folkman-type results for vertex colorings
of graphs and hypergraphs. (Received June 23, 2012)

1084-05-13 Linyuan Lu (lu@math.sc.edu), Austin Mohr* (mohrat@email.sc.edu) and L&szl6
Székely (szekely@math.sc.edu). Quest for Negative Dependency Graphs.

The Lovész Local Lemma is a well-known probabilistic technique commonly used to prove the existence of rare
combinatorial objects. Its great success led to the development of the lopsided (or negative dependency graph)
version of the lemma by Erd&s and Spencer. In order to apply the lopsided lemma, the events of interest must
be negative dependent, which is easier to satisfy but harder to identify than the independence required by the
original version. After familiarizing ourselves with the lopsided lemma, we will explore several settings involving
disparate combinatorial objects in which proper negative dependency graphs have been discovered. (Received
June 27, 2012)

1084-05-16 Craig M. Timmons* (ctimmons@ucsd.edu), UC San Diego, 9500 Gilman Dr., La Jolla,
CA 92093. Bounds for B,:L—sets.

Aset ACZis a B;r—set if

a1+ ---+ar =by +---+bp with ar,...,ar,b1,...,bp € A (1)
implies a; = b; for some 1 <,j < k. Ais a By-set if (1) implies (a1,...,ax) is a permutation of (b1,...,bg).
The problem of determining the largest By-set A C [IN] has been studied extensively. In this talk we will discuss
the corresponding problem for B,j—sets. For odd k > 3, we use a Bose-Chowla Bj-set to construct a B]j—set
A C [N] with |A] = 21 ~1/kN1/k _o(N1/kF). We use a combinatorial argument to prove non-trivial upper bounds
on B;—sets and Bj -sets. (Received August 23, 2012)

1084-05-18 Alexandr Kostochka and Matthew Yancey* (yancey1@illinois.edu). Color-critical
graphs with few edges.
A graph G is k-critical if it has chromatic number k, but every proper subgraph of G is (k — 1)—colorable. Let
fk(n) denote the minimum number of edges in an n-vertex k-critical graph. We give a bound on fi(n) that is
exact for every n = 1 (mod k — 1). It is also exact for k = 4 and every n > 6. The result improves the classical
bounds by Gallai and Dirac and subsequent bounds by Krivelevich and Kostochka and Stiebitz. It establishes
the asymptotics of fr(n) for every fixed k. We also present some applications of the result, in particular, a simple
proof of the Grotzsch Theorem that every triangle-free planar graph is 3-colorable. (Received July 09, 2012)

1084-05-32 Xiaofeng Gu* (xgu@math.wvu.edu), Department of Mathematics, West Virginia

University, Morgantown, WV 26506. Characterizations of strength extremal graphs.
With graphs considered as natural models for many network design problems, edge connectivity x'(G) and
maximum number of edge-disjoint spanning trees 7(G) of a graph G have been used as measures for reliability
and strength in communication networks modeled as graph G. Mader and Matula introduced the maximum
subgraph edge connectivity x’(G) = max{x/(H) : H is a subgraph of G}, and also considered /(G reflecting the
strength of the graph G. Motivated by their many useful applications in network design and by the established
inequalities

V(@) = K(G) > 7(Q),

we in this paper present the following:
(i) For each integer k > 0, a characterization for graphs G with the property that x’(G) < k but for any
additional edge e not in G, /(G +¢€) >k + 1.
(ii) For any integer n > 0, a characterization for graphs G with |V (G)| = n such that «'(G) = 7(G) with |E(G)|
minimized. (Received August 08, 2012)
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1084-05-33 Lucas Kramer and Ryan R. Martin* (rymartin@iastate.edu), 396 Carver Hall,
Department of Mathematics, lowa State University, Ames, IA 50011, and Michael Young.
Diamond-free families in the Boolean lattice.
For a family of subsets of {1,...,n}, ordered by inclusion, and a partially-ordered set P, we say that the family
is P-free if it does not contain a subposet isomorphic to P. We want to compute ex(n, P), the largest size of a
P-free family of subsets of {1,...,n}. It is conjectured that, for any fixed P, this quantity is (k—l—o(l))(w’/‘%) for
some fixed integer k, depending only on P. The conjecture has been verified by Bukh in the case where P has
a “tree shape”. There are some other small posets P for which the conjecture has been verified. The smallest
poset for which it is unknown is @2, the Boolean lattice on two elements. We will discuss improved bounds on

the size of a Qa-free family, utilizing Razborov’s flag algebra method. (Received August 09, 2012)

1084-05-51 George E Andrews* (geal@psu.edu), 306 McAllister Bldg., Mathematics Department,
Pennsylvania State University, University Park, PA 16802. From the Shanks acceleration
method to partitions.

In 1955, D. Shanks published a paper entitled, Nonlinear transformations of divergent and slowly convergent

sequences. His object was to accelerate convergence. Surprisingly this method yielded several explicit identities

relevant to classical g-series identities including a new proof of Euler’s pentagonal number theorem. Recently

M. Merca and I (J. Comb. Th., Ser. A, 119(2012),1639-1643) found a surprising relationship between Shanks’s

work and partition-theoretic interpretations of truncations of Euler’s recurrence for p(n). A historical account

of this study will be given along with open problems. (Received August 14, 2012)

1084-05-76 Benjamin J Braun* (benjamin.braun@uky.edu), 715 Patterson Office Tower, Department
of Mathematics, University of Kentucky, Lexington, KY 40506. s-Lecture Hall Partitions,
Self-Reciprocal Polynomials, and Gorenstein Algebras. Preliminary report.

In 1997, Bousquet-Melou and Eriksson initiated the study of lecture hall partitions, a fascinating family of

partitions that yield a finite version of Euler’s celebrated odd/distinct theorem. In subsequent work on s-lecture

hall partitions, they considered the self-reciprocal property for various associated generating functions. We

continue this line of investigation, connecting their work to the more general context of Gorenstein semigroup

algebras. We focus on the Gorenstein condition for s-lecture hall cones when s is a sequence generated by a

two-term recurrence with initial values 0 and 1.

This is joint work with Matthias Beck, Matthias Koeppe, Carla Savage, and Zafeirakis Zafeirakopoulos.
(Received August 22, 2012)

1084-05-113 Ronald J. Gould* (rg@mathcs.emory.edu), Department of Math and CS, Emory
University, Atlanta, GA 30322, Paul Horn (phorn@math.harvard.edu), Dept. Math,
Harvard University, Cambridge, MA 02138, and Colton Magnant
(dr.colton.magnant@gmail.edu), Dept. Math, Georgia Southern University, Statesboro,
GA 30458. On Multiply Chorded Cycles.

A complete graph on k vertices has f(k) = (k—1)(k+2)/2 chords within any spanning cycle. Here we investigate

minimum degree conditions that guarantee the existence of many vertex disjoint f(k) chorded cycles in a graph.

We show that if the order n is sufficiently large and the graph has minimum degree at least sk, then the graph

contains s vertex disjoint cycles, each with at least f(k) chords. This is, in a sense, a step towards a sparse

Hajnal-Szmerédi theorem, where cliques are replaced by f(k) chorded cycles. (Received August 27, 2012)

1084-05-118 Ye Chen (chenye@math.wvu.edu), Department of Mathematics, West Virginia University,
Morgantown, WV 26505, Hong-Jian Lai* (hjlai@math.wvu.edu), Department of
Mathematics, West Virginia University, Morgantown, 26525, Keke Wang
(wangkk@math.wvu.edu), Department of Mathematics, West Virginia University,
Morgantown, WV 26525, and Meng Zhang (mzhanggz@gmail.com), Department of
Mathematics, West Virginia University, Morgantown, WV 26506. Hamiltonian Properties
in 3-connected Claw-free Graphs.

For an integer s1, s2,s3 > 0, let Ns, s, 55 denote the graph obtained by identifying each vertex of a K3 with an

end vertex of three disjoint paths Ps; 41, Psy+1, Ps;+1 of length s1,s2, and s3, respectively. It is known that

every 3-connected (K71 3, Ng 0,0)-free graph is hamiltonian. We prove the following results.

(i) Every 3-connected (K1,3, Nsj,sq,s5 )-free graph with s1 + s2 + s3 < 9 is hamiltonian.

(ii) Every 3-connected (K1,3, Nsy,s5,0)-free graph with s; + s2 < 8 is hamiltonian. (Received August 27, 2012)
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1084-05-135 Chun-Hung Liu and Gexin Yu* (gyu@um.edu), College of William and Mary,
Williamsburg, VA 23188. Linear colorings of subcubic graphs. Preliminary report.

A linear coloring of a graph is a proper coloring of the vertices of the graph so that each pair of color classes

induces a union of disjoint paths. In this paper, we prove that every graph with maximum degree at most three

has linear list chromatic number at most four so that the neighbors of every degree two vertex receive different

colors, unless the graph is C5 or K3 3. This confirms a conjecture raised by Esperet, Montassier, and Raspaud.

Our proof is constructive and yields a linear-time algorithm to find such a coloring. (Received August 28, 2012)

1084-05-142 James Carraher* (s-jcarrahl@math.unl.edu), Michael Ferrara, Timothy Morris
and Michael Santana. Pairs of forbidden subgraphs for pancyclicity.

A graph G is pancylic if G contains cycles of all lengths from 3 to |V (G)|. We investigate which pairs of forbidden

subgraphs imply that a 4-connected graph is pancylic. Let N(i,j, k) be the graph formed by adding paths of

lengths 4, j, and k, to different vertices of a triangle. We show that if G is 4-connected, claw-free, and N (i, j, k)-

free with ¢ + 7+ k = 6 and 4, j,k # 0, then G is pancyclic. This is best possible and extends a result of Gould,

Luczak, and Pfender. (Received August 29, 2012)

1084-05-150 Chinh T Hoang, Marcin Kaminski, Joe Sawada and R. Sritharan*, Computer
Science Department, The University of Dayton, Dayton, OH 45469. Finding and listing
induced paths and cycles.

Many recognition problems for special classes of graphs can be reduced to finding and listing induced paths and

cycles in a graph. We design algorithms to list all induced paths and cycles of a given length in a graph. As

applications of our findings, we give algorithms to recognize quasi-triangulated graphs and brittle graphs. Our

algorithms’ time bounds are incomparable with previously known algorithms. (Received August 29, 2012)

1084-05-161 Michael Ferrara, Ellen Gethner, Stephen G Hartke, Derrick Stolee*
(stolee@illinois.edu) and Paul S Wenger. Distinguishing Extension Number.
Preliminary report.

A k-coloring of a symmetric object is distinguishing if no non-trivial, color-preserving automorphism exists. We

introduce the distinguishing extension number to be the minimum number m such that for all sets of m elements

and all k-colorings of the other elements can extend to a distinguishing coloring of the object. Using a common

proof structure, we study this parameter for the cycle graph, the unit circle, and the real line. (Received August

30, 2012)

1084-05-190 James Carraher, University of Nebraska-Lincoln, and Stephen G. Hartke*
(hartke@math.unl.edu), University of Nebraska-Lincoln. Eulerian circuits with no
monochromatic transitions.

Let G be an eulerian directed graph with a fixed edge coloring (not necessarily proper). A compatible circuit T'

is an eulerian circuit of G such that no consecutive edges in the circuit have the same color. We characterize the

existence of a compatible circuit when G has no vertices of outdegree 3, strengthening results of Fleischner and

Isaak. We also discuss the complications that arise when vertices of outdegree 3 are present. (Received August

31, 2012)

1084-05-192 Jessica McDonald* (mcdonaldQauburn.edu). Packing Steiner Trees.

A classic theorem due to Nash-Williams and Tutte implies that a graph G contains k pairwise edge-disjoint
spanning trees provided it is 2k-edge-connected. Kriesell has conjectured a generalization of this result for
Steiner trees. Given a set of T distinguished vertices in a graph G, a T-Steiner tree is a subgraph of G that is a
tree and that spans T. Kriesell’s Conjecture is that a connected graph G should contain k edge-disjoint T-Steiner
trees provided that every edge-cut of G that separates T has size at least 2k. In this talk we show that Kriesell’s
Conjecture holds when 2k is replaced by 5k+4.

Joint work with Matt DeVos and Irene Pivotto. (Received August 31, 2012)

1084-05-208 Zoltan Furedi, University of Illinois, Urbana, IL 61801, and Tao Jiang*
(jiangt@muohio.edu), Miami University, Oxford, OH 45056. Hypergraph Turan numbers of
loose cycles and linear cycles.

Given a positive integer n and a family H of r-graphs, the Turdn number ex,(n,H) is the maximum number of

edges in an r-graph on n vertices not containing any member of 4. An r-uniform loose cycle of length k consists

of a cyclic list of r-sets Ay,..., A such that A; N A; # 0 if and only if ¢ = j or ¢,j are consecutive modulo k.

A loose cycle is linear if consecutive sets in the list intersect in precisely one element. Let C;; denote the family

of r-uniform loose cycles of length k and let L], denote the r-uniform linear cycle of length k. For fixed r,k > 3,
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Mubayi and Verstraete conjectured that ex,(n,C}) = é(:‘:i) + O(n"~2), where £ = \_%J They proved the
conjecture for all » when k = 3 or 4.

We prove their conjecture for all » > 4,k > 3 in a stronger form, namely, for all sufficiently large n, we will
determine the exact value of ex,.(n,C},) and characterize the unique extremal construction and establish stability.
For r > 5, we also obtain exact results for linear cycles (which are harder to force than loose cycles). Our main
tool is the delta system method. (Received September 02, 2012)

1084-05-239 Nathan Kahl* Seton Hall University, Dept. of Mathematics and Computer Science, 400
S. Orange Ave., South Orange, NJ 07079, and Douglas Bauer, Edward Schmeichel and
Michael Yatauro. Toughness and Binding Number.

Let 7(G) and bind(G) be the toughness and binding number, respectively, of a graph G. In the paper introducing

binding number Woodall determined that 7(G) > bind(G) — 1, noting that this was not best possible. In this

paper we obtain best possible improvements of this inequality. (Received September 03, 2012)

1084-05-243 Michael Ferrara, Timothy D. LeSaulnier, Casey Moffatt and Paul S. Wenger*
(pswsma@rit.edu). The Asymptotics of the Potential Function.

A sequence 7 of non-negative integers is graphic if there is a simple graph G whose degree sequence is 7; in this

case, G is a realization of w. Given a graph H, the sequence 7 is potentially H-graphic if there is a realization

of w that contains H as a subgraph.

In 1991, Erdds, Jacobson, and Lehel defined the potential number of H, denoted o(H,n), to be the minimum
integer such that every n-term graphic sequence with sum o(H,n) is potentially H-graphic. Since the sum of the
terms of 7 is twice the number of edges in a realization of 7, determining the potential number can be thought
of as a potential version of the classical Turdn problem. The potential number has been determined for various
classes of graphs, including cliques, cycles, and complete bipartite graphs, but relatively little has been known
about the potential numbers of arbitrary graphs. Here we determine the potential number asymptotically for
all H, providing an Erd&s-Stone-Simonovits-type theorem for the Erdés-Jacobson-Lehel problem. (Received
September 03, 2012)

1084-05-252 Jeff Cooper* (jcoope8uic.edu) and Dhruv Mubayi (mubayi@math.uic.edu). Coloring
triangle-free triple systems.

A hypergraph is linear if any two edges share at most one vertex. Frieze and Mubayi showed that if a 3-uniform
hypergraph is linear and triangle-free, then it can be properly colored with O(\/Z/@) colors, where A is
the maximum degree of the hypergraph. They later removed the triangle-free assumption, showing that the
same bound holds for linear 3-uniform hypergraphs. Our work loosens the linear assumption. We show that any
triangle-free 3-uniform hypergraph can be properly colored with O(\/Z/M) colors. (Received September
03, 2012)

1084-05-258 Jacob A Siehler* (jsiehler@gmail.com). Tiling Hamiltonian Cycles on the 24-Cell.

‘We show how the quaternion structure of the 24-cell can be used to construct a solution to the recreational
problem of tiling the edges of this polytope with congruent copies of a single Hamiltonian cycle. (Received
September 03, 2012)

1084-05-259 Jacob Anthony White*, 2606 Westwood Main Drive, Bryan, TX 77807. Graph operads
and associahedra. Preliminary report.

We investigate the notion of operad in the category of graphical species. Moreover, we show how graph associ-

ahedra, and graph zonotopes give rise to operads, and monoids in graphical species. (Received September 03,

2012)

1084-05-262 Louis DeBiasio* (debiasld@muohio.edu) and Theo Molla. Semi-degree threshold for
anti-directed Hamilton cycles. Preliminary report.

The semi-degree of a directed graph D, denoted §°(D), is the minimum of the minimum in-degree and the

minimum out-degree. An anti-directed Hamilton cycle of D is a Hamilton cycle (in the underlying undirected

graph) such that no pair of consecutive arcs form a directed path in D (note that the number of vertices of D

must be even for such a cycle to exist).

In 1980, Grant conjectured that if D is a directed graph on 2n vertices with 6°(D) > n, then D contains an
anti-directed Hamilton cycle. However, Cai gave a counterexample to Grant’s conjecture by exhibiting a directed
graph on 2n vertices with §%(G) = n having no anti-directed Hamilton cycle. We show that for sufficiently large
n, if D is a directed graph on 2n vertices with §°(D) > n + 1, then D contains an anti-directed Hamilton cycle.

This is joint work with Theo Molla. (Received September 03, 2012)



934 05 COMBINATORICS

1084-05-265 Stephane Durocher and Ellen Gethner* (ellen.gethner@ucdenver.edu), Department
of Computer Science, University of Colorado Denver, Denver, CO 80217, and Debajyoti
Mondal. New Results on the Geometric Thickness of Graphs. Preliminary report.
A graph G is said to have geometric thickness t if there exists a straight line drawing of G with the edges
partitioned into ¢ sets such that each set of edges induces a plane graph and ¢ is smallest possible. This
definition is similar to the classical notion of thickness with two added restrictions, namely that the vertices in
each plane layer are in the same location and the edges are line segments. We will discuss a variety of new results
as well as open questions related to edge bound, chromatic number, and, if time permits, recognition problems.
(Received September 03, 2012)

1084-05-276 Marcelo Aguiar*, Texas A&M University, Department of Mathematics, College Station,
TX 77843, and Federico Ardila and Swapneel Mahajan. The antipode problem for
Hopf monoids.

A Hopf monoid (in Joyal’s category of species) is an algebraic structure akin to that of a Hopf algebra. Combi-

natorial structures which compose and decompose give rise to Hopf monoids. The antipode of a Hopf monoid

encodes information of combinatorial interest. We will discuss the antipode problem and solve it for some con-

crete Hopf monoids, including those of simple graphs and of generalized permutahedra. This is joint work with

Federico Ardila and Swapneel Mahajan. (Received September 03, 2012)

1084-05-280 Jennifer Diemunsch* (jennifer.diemunsch@ucdenver.edu), Michael Ferrara, Allan
Lo, Casey Moffatt, Florian Pfender and Paul S. Wenger. Rainbow matchings in
properly edge-colored graphs.

In an edge-colored graph, a rainbow matching is a set of independent edges where each edge has a distinct color.

In 2011, Wang asked if there is a function f(¢) such that a properly edge-colored graph G with minimum degree

¢ and order at least f(d) must have a rainbow matching of size §. Extremal approaches have been used by Lo

and Tan as well as Sarkozy and Gydarfds to positively answer this question, showing that f(6) < 46(G) — 3.

This talk discusses an O(5(G)|V (G)|?)-time algorithm generating a rainbow matching in a properly edge-colored

graph of order at least 13§/2. This algorithm is particularly interesting in light of results from Le and Pfender,

which discuss the complexity of determining the size of the largest rainbow matching in an edge-colored graph.

(Received September 03, 2012)

1084-05-289 Linyuan Lu and Kevin G Milans* (milans@math.wvu.edu). Forbidden Induced Posets
in the Boolean Lattice. Preliminary report.

The Turdn problem is at the core of extremal graph theory; we study an analogue for partially ordered sets, or
posets. The induced Turdn number La*(n, P) is the maximum size of a family of elements in the n-dimensional
Boolean lattice that does not contain P as an induced subposet. Boehnlein and Jiang obtained the asymptotics
of La*(n, P) when the Hasse diagram of P is a tree. Not much is known about La*(n, P) when the Hasse diagram
of P contains cycles. We present bounds on La*(n, P) when P is a series-parallel poset or the standard example.
This is joint work with Linyuan Lu. (Received September 04, 2012)

1084-05-291 Satl A. Blanco* (sblancor@depaul.edu), Department of Mathematical Sciences, DePaul
University, Chicago, IL 60614, and T. Kyle Petersen, Department of Mathematical
Sciences, DePaul University, Chicago, IL 60614. Counting Dyck paths by area and rank.
The set of Dyck paths of length 2n inherits a lattice structure from a bijection with the set of noncrossing
partitions with the usual partial order. In this paper, we study the joint distribution of two statistics for Dyck
paths: area (the area under the path) and rank (the rank in the lattice).

While area for Dyck paths has been studied, pairing it with this rank function seems new, and we get
an interesting (q,t)-refinement of the Catalan numbers. We present two decompositions of the corresponding
generating function: one refines an identity of Carlitz and Riordan; the other refines the notion of y-nonnegativity,
and is based on a decomposition of the lattice of noncrossing partitions due to Simion and Ullman.

Further, we show, via Biane’s correspondence, that the joint distribution of area and rank for Dyck paths
equals the joint distribution of length and reflection length for the permutations lying below the n-cycle (12---n)
in the absolute order on the symmetric group. (Received September 04, 2012)

1084-05-296 Shirley Elizabeth Law* (selaw@ncsu.edu). The Hopf Algebra of Sashes.

A general lattice theoretic construction of Reading constructs Hopf subalgebras of the Malvenuto-Reutenauer
Hopf algebra (MR) of permutations. The products and coproducts in these Hopf subalgebras are defined extrin-
sically in terms of the embedding in MR. The goal of this research is to find an intrinsic combinatorial description
of a particular family of these Hopf subalgebras. The simplest Hopf algebra in the family has a natural basis
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given by permutations that I call Pell permutations. The Pell permutations are in bijection with combinatorial
objects that I call sashes; that is, tilings of a 1 by n rectangle with three types of tiles: black 1 by 1 squares,
white 1 by 1 squares, and white 1 by 2 rectangles. The bijection induces a Hopf algebra structure on sashes.
I will describe the product and coproduct in terms of sashes, and the natural partial order on sashes. I also
will discuss how the Hopf subalgebra relates to the larger family of Hopf subalgebras. (Received September 04,
2012)

1084-05-314 Tracy McKay* (mckaytr@dickinson.edu) and Ryan Martin (rymartin@iastate.edu).
On Determining the Edit Distance Function for Forb(Ka ).

The normalized edit distance from a graph G to a hereditary property # is the minimum number of edge additions
and deletions necessary to make G a member of H divided by (Z) The limit as n — oo of the maximum value of
this quantity over all density-p, n-vertex graphs G, is the value of the edit distance function for H at p, denoted
edy(p), where p € [0,1]. It can be difficult to determine the entire edit distance function for a given hereditary
property H, but several techniques have been developed. This talk will look at strategies for calculating the edit
distance function for Forb(K3 +), the hereditary property of having no induced K3 ; subgraph for a fixed value
of ¢, and how this problem relates to some other questions in extremal graph theory. (Received September 04,
2012)

1084-05-317 Federico Ardila and Jeffrey Doker* (jeff.doker@gmail.com). Lifted generalized
permutahedra and composition polynomials. Preliminary report.
Generalized permutahedra are the polytopes obtained from the permutahedron by changing the edge lengths
while preserving the edge directions, possibly identifying vertices along the way. We introduce a “lifting”
construction for these polytopes. We show how this construction gives rise to Stasheff’s multiplihedron from
homotopy theory, and to the more general “nestomultiplihedra”, answering a question of Devadoss and Forcey.
We construct a subdivision of any lifted generalized permutohedron whose pieces are indexed by compositions.
The volume of each piece is a polynomial, whose combinatorial properties we investigate. We show how this
“composition polynomial” arises naturally in the polynomial interpolation of an exponential function. We prove
that its coefficients are positive integers, and we conjecture that they are unimodal. (Received September 04,
2012)

1084-05-349 Daniel Kalmanovich* (dannykal@bgu.ac.il), Mikhail Klin and Sven Reichard.
Some transitive actions of groups PSL(2,p) and related discrete structures. Preliminary
report.

This project was originated by Eran Nevo together with the late William Thurston. A special tiling of a suitable

>
hyperbolic space by octahedra was considered, producing a simplicial complex X with v = 2 4_1 vertices,

e = 201 o dt =2 giang) h that PSL(2 itivel ial flags of X, h
= 3 ges an = 5 riangles, such that (2,p) acts transitively on partial flags o , here

p = 1 (mod 4). In fact, the existence of X can be proved independently relying on the classical results by
L. E. Dickson: the complete classification of the subgroups of the simple groups PSL(2,p), p prime. From X
we can construct an association scheme M of order v and a partially balanced incomplete block design. The
automorphism group Aut(M) contains a transitive action of PSL(2,p) of degree v. The considered class of
actions of PSL(2,p) was used by R. Mathon for the construction of a wide class of antipodal covers of complete
graphs, i.e., imprimitive distance regular graphs of diameter 3. This kind of transitive actions of the groups
PSL(2,p) can be considered in a wider framework. Intensive computer algebra experimentation (by MK and
SR) yielded a new family of non-Schurian imprimitive association schemes with 3 classes. (Received September
04, 2012)

1084-05-363 Michelle A Lastrina* (lastrinm@dickinson.edu). Sum-list-coloring graphs. Preliminary
report.

Let G = (V,E) be a graph and f be a function assigning list sizes to the vertices of G. The graph G is f-
choosable if every assignment of lists of colors to the vertices of G, where the list sizes agree with f, has a
proper list-coloring of G. The sum choice number is the minimum of the sum of list sizes for f over all choosable
functions f for G. The sum choice number of G is at most |V'| 4 |E|. When the sum choice number of G is equal
to this upper bound, G is said to be sc-greedy. In this talk, we will discuss ways to determine whether or not
a graph is sc-greedy and how to compute the sum choice number of a graph. In particular, graphs on a small
number of vertices and some additional classes of graphs will be explored. (Received September 04, 2012)
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1084-05-371 Maria Ronco* (mariaronco@inst-mat.utalca.cl). Hopf structures on shuffle algebras
and shuffle operads.
The set T of all planar rooted trees, equipped with the grafting operations, determines a monad on the category
of graded modules. D. Ginzburg and M. Kapranov described nonsymmetric operads as algebras over this monad.
The associahedron or Stasheff polytope 2, of dimension n — 2 is the geometric realization of the poset of
planar rooted trees with n leaves, equipped with the Tamari order. If we replace the planar rooted trees by the
surjection maps between finite sets, we get another family of polytopes: the permutohedra, denoted ,,. The
grafting of planar rooted trees is replaced in this case by the action of shuffles. In a joint work with J.-L. Loday,
we proved that the set of all surjective maps with substitution gives rise to a monad on arity graded modules,
and an algebra over this monad is called a permutad.
The first part of the talk will be devoted to describe all the algebraic structures related to the associahedra.
In the second part, we shall explain all the results we were able to extend to the permutohedron, as well as some
questions and work in progress arising from them. (Received September 05, 2012)

06 » Order, lattices, ordered algebraic structures

1084-06-70 Nantel Bergeron* (bergeron@yorku.ca), York University, Dept. of Mathematics and
Stat., Toronto, Ontario M3J1P3, Canada, and C. Berg, F. Saliola, L. Serrano and M.
Zabrocki. Quasisymmetric functions for a poset of compositions and the Immaculate
basis.

In a recent paper on ArXive 1208.5191, we introduce the Immaculate basis of noncommutative symmetric

functions. We introduce a poset of compositions and an associated quasisymmetric function that encode the

structure constant of the immaculate basis. (Received September 04, 2012)

1084-06-125 Sandor Jenei* (jenei@ttk.pte.hu), Institute of Mathematics and Informatics, University
of Pécs, Ifjusdg u. 6., Pécs, 7624, Hungary. Classification Results on Residuated Lattices.

Ward and Dilworth, to investigate ideal theory of commutative rings with unit, introduced residuated lattices
in the 30s of the last century. Examples of residuated lattices include Boolean algebras, Heyting algebras,
MV-algebras, BL-algebras, and lattice-ordered groups; a variety of other algebraic structures can be rendered
as residuated lattices. Ono introduced substructural logics; they encompass classical logic, intuitionistic logic,
relevance logics, many-valued logics, mathematical fuzzy logics, linear logic and their non-commutative versions.
The theory of substructural logics has put all these logics, along with many others, under the same motivational
and methodological umbrella. Residuated lattices, being the algebraic counterpart of substructural logics just like
Boolean algebras are for classical logic, have been the key component in this remarkable unification. Applications
of substructural logics and residuated lattices span across proof theory, algebra, and computer science.

In this talk classification results on residuated lattices will be surveyed ranging from Hélder’s precursor via
Aczél, Clifford, Mostert, and Shields to the most recent ones.

Supported by the OTKA-76811 grant, the SROP-4.2.1.B-10/2/KONV-2010-0002 grant, and the MC ERG
grant 267589. (Received August 28, 2012)

1084-06-210 Cosimo Guido* (cosimo.guido@unisalento.it), Dipartimento di Matematica, Via
Arnesano, 73100 Lecce, Italy, and Maria Emilia Della Stella. Algebras for lattice-valued
mathematics.

The development of lattice-valued mathematics and non-classical logics is based on a variety of lattice-ordered

structures that suit for many-valued reasoning under uncertainty and vagueness. An order-theoretical approach

to the algebras of logics is developed on the base of the following principle: ”just like an order relation < in

a set L determines the lattice structure of L, each of its extensions relative to a true value T € L, e. g. any

implication —: L X L — L s. t. foralla,b € L: a <b < a — b= T, completely determines the richer

lattice-ordered algebraic structure on L to be used either in classical or in non-classical logics.

The implicative structures (L,—, T) so obtained have been specialized in a monograph of H. Rasiowa (1974)

to characterize algebras of subsets and algebras of open sets; in recent papers of the authors, instead, it is

shown how these structures include most algebras used in many-valued logics and lattice-valued mathematics,
among which residuated lattices, MV algebras, quantales. Some applications to basic mathematical concepts are
described to illustrate usefulness and appropriateness of these kinds of implicative structures for lattice-valued

mathematics. (Received September 02, 2012)
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1084-06-221 Austin C Melton* (amelton@kent.edu), Department of Mathematical Sciences, Kent
State University, Kent, OH 44242. Lattice-valued Galois Connections.

A classical or crisp Galois connection is generated by a relation R between sets X and Y, ie., RC X xY. In

this setting, G. Birkhoff defined a Galois connection, originally called a poloarity, between the power sets of X

and Y. The maps f : P(X) — P(Y) and g : P(Y) — P(X), which are used to form the Galois connection

(f,P(X),P(Y),g), are called Birkhoff operators.

Properties of Galois connections are reviewed, and then the relation R is generalized to a lattice-valued relation
R: X xY — L, where L is a complete lattice with additional structure. (For this talk, L will be a commutative,
residuated semiquantale.) In this setting, the Birkhoff operators may be generalized to H : LX — LY and
K : LY — LX to form the lattice-valued Galois connection (H, LX,LY,K) where the partial orders on L¥X
and LY are point-wise. Classical Galois connection properties which generalize to the lattice-valued setting are
discussed. (Received September 02, 2012)

1084-06-234 Stephen E. Rodabaugh* (serodabaugh@ysu.edu), Institute for Appl. Top. and Top.
Structures, College of Science, Tech., Eng., Mathematics, Youngstown State University,
Youngstown, OH 44406-1001. Programming Semantics to Lattice- Valued Topology via
Topological Systems.

E. W. Dijkstra (1976) improved programs by focusing on outputs and predicates, postulating that deterministic

programs comprise a “forward” input-to-output mapping and a “backward” mapping to pull output predicates

back to input predicates. In 1983, M. Smyth advocated viewing predicates as open sets, with morphisms acting

continuously between input and output “systems”.

Unrelated were notions of L. A. Zadeh (1965), J. A. Goguen (1967, 1973), and C. L. Chang (1968) leading
to S. E. Rodabaugh’s (1981) schema of categories for “lattice-valued” topology, including Loc-Top comprising
spaces (X, L, T)— “carrier” set X, frame L of membership values, and subframe 7 C LX—with “continuous”
morphisms ( f,¢), f a “forward” mapping between carrier sets and ¢°P a “backward” mapping between frames
of membership values.

Finally, S. J. Vickers (1989) proposed category TopSys comprising “topological systems”—a set, a locale
of predicates, and a satisfaction relation reflecting the predicate frame structure into the powerset of the set—
together with Dijkstra’s programs as morphisms.

This talk links Dijkstra’s ideas to lattice-valued topologies via topological systems. (Received September
03, 2012)

1084-06-271 Michael Bukatin* (bukatin@cs.brandeis.edu), Ralph Kopperman
(rdkcc@cceny . cuny.edu) and Steve Matthews (steve.matthews@warwick.ac.uk).
Enrichment in Quantaloids: a Typed Enrichment for Categorical Description of
Heterogenous Spaces.

Typed enrichment is a situation where an arrow between objects X and Y is selected from a category determined

by (Type(X), Type(Y)).

The enrichment in quantaloids is a version of enrichment in bicategories greatly simplified conceptually and
technically by the restrictive requirement that the categories corresponding to (T'ype(X), Type(Y)) be complete
lattices.

There has been a lot of interest in quantaloid enrichment in recent years. In particular, it was used to produce
categorification of spaces of partially defined elements, such as lattice-valued sets and partial metric spaces.

This categorification sheds additional light on the meaning of the strong triangularity axiom of partial metrics,
P(X,Z2) < P(X,Y)+ P(Y,Z) — P(Y,Y). The typed composition, P(X,Y) oy P(Y,Z) = P(X,Y)+ P(Y,Z) —
P(Y,Y), is defined in such a fashion that self-distances of partially defined points, P(Y,Y’), are units with
respect to the composition P(X,Y)oy P(Y, Z), despite those self-distances generally being non-zero. (Received
September 03, 2012)

1084-06-329 Michael Winter* (mwinter@brocku.ca). Categories of L-Fuzzy Relations.

Relation algebras and categories of relations, such as allegories and Dedekind categories, establish a point-free
and algebraic approach to the theory of binary relations. Lattice-valued relations, or L-fuzzy relations, are among
the models of these algebraic and/or categorical theories. However, certain concepts such as crispness cannot
be formulated using the algebraic language alone. Arrow and Goguen categories are an extension of categorical
approach capable of expressing these additional concepts. In this talk we want to provide an overview of the
theory of Goguen categories and related structures. In particular, we want to investigate their relationship,
opportunities to define relational operators based on semigroup operations, the representation theory of Goguen
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categories, and the uniqueness of the kernel operation with respect to a given Dedekind category. (Received
September 04, 2012)

1084-06-369 John R Harding* (jharding@nmsu.edu), Department of Mathematical Sciences, New
Mexico State University, Las Cruces, NM 88003. Orders and type 2 fuzzy sets.

The truth value object of type 2 fuzzy sets is the set M of all functions from the unit interval to itself equipped

with various operations obtained as convolutions of the operations max, min, and negation, on the unit inter-

val. These operations lead to not one, but two partial orders on M. Here we address matters connected to

these orderings on M, including natural subsets on which they coincide, resulting lattice structures, equational

properties, and a third order obtained as the intersection of the given two. (Received September 05, 2012)

1T » Number theory

1084-11-19 Katherine Alexander Anders* (kaanders@illinois.edu), Department of Mathematics,
1409 W. Green St., Urbana, IL 61801. An interesting family of polynomials in Zsz|x].
Preliminary report.

I describe a sequence of polynomials py, () € Za[z] such that the order of pp(z) = dy and pp(2)gn (z) = 1 + z9n

with the property that the proportion of 1’s among the coefficients of ¢ (x) goes to 1 as n — co. (Received

July 10, 2012)

1084-11-62 Angel Kumchev*, Department of Mathematics, Towson University, Towson, MD 21252.
Diophantine inequalities with prime unknowns. Preliminary report.

Let A1, ..., As be nonzero real numbers, not all of the same sign and such that some ratio A; /A, is irrational. Let
D(k) denote the least integer s such that, under the above assumptions, the sums of the form Alplf 4+ 4 )\Sp’;,
where p1,...,ps are primes, are dense in R. The problem of estimating the function D(k) is one of the standard
versions for Diophantine inequalities of the classical Waring-Goldbach problem. In this talk, I will announce
some new results on counting solutions of Diophantine inequalities with variables in diminishing ranges. Those
results allow us to obtain new bounds for D(4) and D(5), which improve on the previously known results and
close the gap between what is known about D(k) and what is known about the Waring-Goldbach problem.
(Received August 17, 2012)

1084-11-82 Ernie Croot* (ecroot@math.gatech.edu), Georgia Tech, School of Math, Atlanta, GA
30332, and Albert Bush, Chris Pryby and Gagik Amirkhanyan. On a conjecture of
Solymosi.

‘We prove a theorem about lines in general position that are rich in an n X n grid A x A. We show that for every

€ > 0 there exists § > 0 so that if one has n¢ lines in general position, they cannot all be n'~%-rich in the grid

A x A. We will discuss the relationship between this problem and sum-product estimates, as well as results in

incidence geometry, such as the Szemeredi-Trotter Theorem. (Received August 23, 2012)

1084-11-85 Carl Pomerance* (carl.pomerance@dartmouth.edu), Mathematics Department,
Dartmouth College, Hanover, NH 03784, and Douglas Ulmer
(douglas.ulmer@math.gatech.edu), School of Mathematics, Georgia Institute of
Technology, Atlanta, GA 30332. Balanced subgroups of the multiplicative group.

Say a subgroup G of the multiplicative group modulo n is balanced if with the usual set of representatives,

each coset of G has the same number of elements in the interval (0,n/2) as in (n/2,n). It was recently shown

that this concept is related to the ranks of certain elliptic curves over function fields. In this paper we give a

useful criterion for a subgroup to be balanced and we make progress towards a conjecture that almost all cyclic

balanced subgroups belong to two simple families. (Received August 23, 2012)

1084-11-107 Kevin Vissuet* (kvissuetOgmail.com) and Steven J Miller (sjml@williams.edu),
WILLIAMSTOWN, MA 01267. Most Sets are Balanced in many Finite Groups.

The sumset is one of the most basic and important objects in additive number theory. Many of the biggest
problems (such as Goldbach’s conjecture, the Twin Prime conjecture, and Fermat’s Last theorem) can be for-
mulated in terms of the sumset S+ S = {z +y : z,y € S} of a set of integers S. A finite set of integers A
is sum-dominated if |[A + A| > |A — A|. Though it was believed that the percentage of subsets of {0,...,n}
that are sum-dominated tends to zero, in 2007 Martin and O’Bryant proved a very small positive percentage are
sum-dominated if the sets are chosen uniformly at random. Though most sets are difference dominated in the
integer case, this is not the case when we take subsets of many finite groups. We show that if we take subsets
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of larger and larger finite groups, then not only does the probability of a set being sum-dominated tend to zero
but the probability that |[A + A| = |A — A| tends to one. We also show that in the Dihedral Group case, more
sets are sum-dominated than difference-dominated. (Received August 27, 2012)

1084-11-108 Steven J Miller* (sjmi@williams.edu), Amanda Bower (amandargQumd.umich.edu),
Rachel Insoft (rinsoft@wellesley.edu), Shiyu Li (jj12357@berkeley.edu) and Philip
Tosteson (philip.d.tosteson@williams.edu). Mind the Gap: Distribution of Gaps in
Generalized Zeckendorf Decompositions.

Zeckendorf proved that any integer has a unique decomposition as a sum of non-adjacent Fibonacci numbers,

F,,. Using continued fractions, Lekkerkerker showed that the average number of summands for m € [Fy,, Fy41)

is essentially n/(¢? + 1), where ¢ is the golden ratio. Miller-Wang generalized this by adopting a combinatorial

perspective, proving that for any positive linear recurrence A, = c1An_1 + c2An_2 + ... + cLAny1-1, the

number of summands for integers in [Ay, Ay 41) converges to a Gaussian distribution as n — co.

We prove that the probability of a gap larger than the recurrence length converges to decaying geometrically,
with decay rate equal to the largest eigenvalue of the characteristic polynomial of the recurrence. These results
hold both for the average over all m in [A,, Ay, ), as well as holding almost surely for the gap measure associated
to individual m. The techniques work for related problems, including the distribution of the longest gap between
summands (which is similar to the distribution of the longest gap between heads in tosses of a biased coin),
as well as for far-difference representations (where positive and negative summands are allowed). (Received
August 27, 2012)

1084-11-138 John Hoffman* (jhoffma9@kent.edu), Department of Mathematical Sciences, Kent State
University, Summit St, Kent, OH 44242, and Gang Yu (yu@math.kent.edu), Department
of Mathematical Sciences, Kent State University, Summit St, Kent, OH 44242. A ternary
additive problem. Preliminary report.

The problem of representing a large integer n in the form n = m2 4 23 4 y® has been studied by a number of

authors in the past decades. In this talk, we restrict m to square-free integers, and z, y to primes, and show

that there is such a representation for all n < N with at most O(N17%+5) exceptions. We also improve the

recent results of Z. Liu and C. Bauer on related problems. (Received August 29, 2012)

1084-11-167 Enrique Trevino* (etrevinl@swarthmore.edu), 500 College Avenue, Swarthmore, PA
19081. A numerically explicit Burgess inequality and an application to quadratic
non-residues.

Let x be a Dirichlet character mod p for p a prime number. Let Sy (M, N) = 3"/, <4y X(n). The celebrated

41
Burgess inequality states that for M, N integers and r a natural number, Sy (M, N) <. NI=1/rpa2 *E. In this
talk we give an explicit version of this inequality and we apply it to answer some questions regarding the least
quadratic nonresidue mod p. (Received August 31, 2012)

1084-11-228 Paul Pollack* (pollack@uga.edu), Mathematics Department, Boyd Graduate Studies
Research Center, University of Georgia, Athens, GA 30602, and Lola Thompson. The
degrees of the polynomial divisors of x™ — 1.

We discuss what is known about the following questions concerning the degrees of the divisors of 2™ — 1 in Z[z],

as n ranges over the natural numbers:

(1) How often does z™ — 1 have at least one divisor of each degree 0 < m < n?

(2) How often does z™ — 1 have at most one divisor of degree each degree 0 < m < n?
(3) How often does z™ — 1 have exactly one divisor of each degree 0 < m < n?

(4) For a given m, how often does ™ — 1 have a divisor of degree m?

Time permitting, we will also discuss what changes if Z is replaced by the finite prime field F;,. These results
represent work of Lola Thompson in her Ph.D. thesis as well as recent joint work of Lola with the speaker.
(Received September 02, 2012)

1084-11-240 Neil Lyall* (lyall@math.uga.edu), Department of Mathematics, Athens, GA 30602, and
Alex Rice. Improvements and Extensions of Two Theorems of Sarkozy.

‘We will discuss improvements and generalizations of two theorems of Sarkozy, the qualitative versions of which

state that any subset of the natural numbers of positive upper density necessarily contains two distinct elements

which differ by a perfect square, as well as two elements which differ by one less than a prime number, confirming

conjectures of Lovasz and Erdos, respectively. Specifically, we shall discuss the recent thesis work of Alex Rice.

(Received September 03, 2012)
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1084-11-248 Youness Lamzouri* (lamzouri@mathstat.yorku.ca), York University, Department of
Mathematics and Statistics, 4700 Keele St, Toronto, Ontario M3J1P3, Canada. Prime
Number Races.
Although the primes are equidistributed in arithmetic progressions, it has been noted that certain residue classes
tend to contain more primes in initial intervals of the positive integers. This phenomenon was first observed by
Chebyshev in 1853. Since that time, “races” between primes in arithmetic progressions have been extensively
studied. A prime number race {g;a1,...,a,} is a game with r players, where at time ¢, the score of the j-th
player is the number of primes less than ¢ that are congruent to a; modulo g. In this talk, I will review the history
of this subject and discuss recent progress on prime number races with three or more competitors. (Received
September 03, 2012)

1084-11-270 Melvyn B. Nathanson* (melvyn.nathanson@lehman.cuny.edu), Department of
Mathematics, Lehman College (CUNY), Bronx, NY 10468. Problems and results in
additive number theory.

This will be a survey of recent results and open problems in combinatorial and additive number theory. Of special

interest are problems with a geometric flavor, including questions of growth of sumsets and product sets, and the

large-scale geometry of the set of integers with metrics constructed from various finite and infinite generating sets.

There are also generalizations of the Calkin-Wilf tree-enumeration of the positive rational numbers. (Received

September 03, 2012)

1084-11-312 Thai Hoang Le* (leth@math.utexas.edu) and Julia Wolf. On polynomial
configurations in the primes.

The Green-Tao theorem says that the primes contain arithmetic progressions of arbitrary length. Tao and

Ziegler extended it to polynomial progressions, showing that configurations {a + Pi(d),...,a + Pi(d)} exist

in the primes, where Pi,..., Py are polynomials in Z[z] without constant terms (thus the Green-Tao theorem

corresponds to the case where all the P; are linear). We extend this result further, showing that we can add the

extra requirement that d be of the form p — 1 (or p 4+ 1) where p is prime. (Received September 04, 2012)

1084-11-366 Izabella Laba* (ilaba@math.ubc.ca), Department of Mathematics, UBC, Vanocuver, BC
V6T1Z2, Canada. Buffon’s needle estimates and vanishing sums of roots of unity.

Buffon’s needle problem concerns estimates on the average (with respect to angle) length of 1-dimensional

projections of finite iterations of planar Cantor sets. The purpose of the talk will be to presen