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WELCOMING MESSAGES

Welcoming Messages

Welcome to the 2013 Science Atlantic Mathematics, Statistics and Computer Science conference. It
may interest you to know that this is the 36th year
for this conference and 35 years ago, in 1978, the
2nd Atlantic Math Days (as the conference was then
called) was also held at UPEI. We have included a
copy of the program for that event in this booklet, so
you can visit the roots of this conference and see how
much we have grown. We are expecting around 200
people to attend the conference this year. We will
have over 100 students participating in various competitions, around 25 undergraduate students (and 10
graduate students) giving talks, and over 40 talks in
total. It will be a very busy weekend, and hopefully
an enjoyable one as well.
Gordon MacDonald,
Conference Organizer

Welcome to the University of Prince Edward Island! On behalf of the Faculty of Science, it is
my great pleasure to welcome you to the University of Prince Edward Island. It is an honour to
host this years Science Atlantic Mathematics, Statistics and Computer Science conference. We are very
proud of the programs that we offer in these areas at
UPEI. These include: majors programs in Mathematics, Computer Science, and Mathematics with Engineering; Minors programs in Mathematics, Statistics, and Computer Science; an Honours program
in Mathematics; a Co-op program in Computer Science; and a Specialization in Video game programming. Most recently, we received approval from the
Maritime Provinces Higher Education Commission to
offer a Post-Baccalaureate Program in Video Game
Programming and we are looking forward to welcoming our first students into this program in the near
future. We are justly proud of our faculty in Mathe matics & Statistics and Computer Science & Information Technology who maintain active research programs
and who are committed to improving their teaching and the experience of our students in the classroom. I
hope that you have the opportunity to meet many of them during your stay on our beautiful campus. In
addition to meeting and talking with faculty, these conferences are a wonderful opportunity to network with
fellow students from around the region. Whether you are giving an oral presentation or participating in a
competition, you will be learning how to function as a professional at a scientific conference. The skills that
you develop through this process will serve you well in your future career. Once again, welcome to UPEI.
My very best wishes for a stimulating and enjoyable conference.
Debbie MacLellan, PhD, RD
Interim Dean of Science
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General Information
• On Friday afternoon, parking is only allowed in general (non-gated) lots and a permit must be displayed.
Parking permits are available at the registration desk. Friday evening and all day Saturday and Sunday,
all gates should be open and you can park in any parking lot on Campus with no permit required.
• Most of the activities, including all plenary lectures, most other talks, the reception and registration,
take place in MacDougall Hall (# 12 on your Campus map).
• Participants in the CS programming competition should check in at MCDH 243 by 12:00 noon.
• The Mathematics Competition will take place on the second floor of the Kelley Memorial Building.
Participants in the Math Competition should be in Room 237 of Kelley Memorial Building (# 11 on
the Campus map) by 2:00 p.m.
• The Pizza Party for competition participants is in the Courtyard of the Murphy Centre (# 4 on the
Campus map) at 6 p.m.
• The Banquet on Saturday evening will be held at the Rodd Royalty Hotel, which is at the corner of
University Avenue and Capital Drive (aka the Trans Canada) 1.4 kilometers North of Campus. There
is plenty of free parking there, either at the hotel or in the nearby mall parking lot.
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MAIN SCHEDULE

Main Schedule

Friday, October 18
Time
12:00-3:00
12:00-1:00
1:00-6:00
2:00-5:30
2:30-3:00
3:00-5:00
3:00-5:00
5:00-7:00
6:00-7:00
7:00-7:15
7:15-8:15
8:15-10:30

Activity
Registration
CS Programming Competition briefing
Computer Science Programming Competition
Mathematics Competition
Joint meeting of Math/Stats and CS committees
Math & Stats committee meeting
CS committee meeting
Registration
Pizza Party (for competition participants)
Official Welcome and opening remarks
Blundon Lecture: Anthony Bonato
Six dimensions of separation in social networks
Reception

Location
MCDH 245
MCDH 243
various computer labs
Kelley Room 237
MCDH 243
MCDH 246
MCDH 243
MCDH 245
Murphy Couryard
MCDH 242
MCDH 242
MCDH Market Square

Saturday, October 19
Time
8:00-11:00
8:00-9:15
8:00-9:15
9:15-9:45
9:45-11:00
9:45-11:00
11:00-12:00
12:00-1:15
1:15-2:30
1:40-2:30
2:30-3:00
3:00-4:00
4:00-5:15
4:00-4:40
4:00-5:30
6:00-6:30
6:30-8:30

Activity
Registration
Undergraduate Talks in Mathematics/Statistics
Undergraduate Talks in Computer Science
Refreshment Break
Undergraduate Talks in Mathematics/Statistics
Undergraduate Talks in Computer Science
Sedgwick lecture: Lila Kari
Are you smarter than a cucumber? or
How to measure and visualize species’ relatedness
Lunch Break
Undergraduate Talks in Mathematics/Statistics
Contributed Talks in Computer Science
Refreshment Break
Field Lecture: Mark Glickman
Rating the chess rating system

Location
MCDH 245
MCDH 243 & 246
MCDH 328
MCDH Market Square
MCDH 243 & 246
MCDH 328

Contributed Talks in Mathematics/Statistics
Contributed Talks in Computer Science
Session on Trends and Futures in Education and Publishing
Pre-banquet mixer
Conference Banquet

MCDH 242, 243, & 246
MCDH 328
Kelley 211
Rodd Royalty Hotel
Rodd Royalty Hotel

MCDH 242

MCDH 243 & 246
MCDH 328
MCDH Market Square
MCDH 242

Sunday, October 20
Time
8:30-4:00

Activity
AARMS Session in Graph Theory

Location
MCDH 243
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Keynote Addresses

The Blundon Lecture (Mathematics)
Bonato, Anthony
Six dimensions of separation in social networks

Ryerson University

Friday, October 18. 7:15-8:15 pm in MCDH 242
Can one individual or group in a social network be identified by a small set of attributes? The
Logarithmic Dimension hypothesis claims just that: the number of attributes (or dimensions)
should be logarithmic in the number of agents in the network. We give motivation for this thesis,
and provide a theoretical backdrop in the setting of random geometric graphs. Using machine
learning techniques, we describe some evidence for the hypothesis in Facebook and LinkedIn
networks.

The Sedgwick Lecture (Computer Science)
Kari, Lila
Are you smarter than a cucumber? or
How to measure and visualize species’ relatedness

Western University

Saturday, October 19. 11:00 am-12:00 noon in MCDH 242
We introduce a novel method to computationally measure the distance between any two species
based on unrelated short fragments of their genomic DNA. These pairwise species’ distances are
used to compute and output a two-dimensional ”Map of Life”, wherein each species is a point
and the geometric distance between any two points reflects the degree of relatedness between the
corresponding species.
Such maps present compelling visual representations of relationships between species and could
be used for species’ classifications, new species identification, as well as for studies of evolutionary
history.

The Field Lecture (Statistics)
Glickman, Mark
Rating the chess rating system

Boston University School of Public Health

Saturday, October 19. 3:00-4:00 pm in MCDH 242
The introduction of chess rating systems may have done more to popularize tournament chess than
any other single factor. A chess rating is a numerical measure of a player’s ability, and is obtained
through the results of competition in tournaments. Chess rating systems are used for many
purposes, including determining prize eligibility in tournaments, pairing players in a tournament,
and predicting game results given two players’ ratings. In the 1950s, Arpad Elo developed the
theory of the rating system that still serves as the basis of the Chess Federation of Canada,
the U.S. Chess Federation, and the World Chess Federation. In this talk, we describe Elo’s
rating algorithm, present features of the rating system, and examine its accuracy in predicting
game outcomes. After identifying a particular deficiency in the Elo system, we demonstrate
the development of an improvement that accounts for the reliability of ratings, and discuss its
consequences on a rating system.

6

6

6
6.1

SESSIONS: SCHEDULES AND ABSTRACTS

Sessions: Schedules and Abstracts
The Mathematics and Statistics Undergraduate Student Session

Held on Saturday, October 19 in two parallel sessions.
Session I will be held in MCDH 243.
Time
8:00-8:25
8:25-8:50
8:50-9:15

Speaker
Omrani
Doherty
Graves-Akerley

Title
Isostatic Block and Hole Polyhedra with Simple Spider Discs
Programs involving regular tessellations on . . .
Traces of unitary matrices with disjoint spectra . . .

9:45-10:10
10:10-10:35
10:35-11:00

Murray
Isenor
Pardy

Ambush Cops and Robbers Played on Products of Graphs
Mr. Paint and Mrs. Correct
Enumeration of t-cycle systems of order n

1:15-1:40
1:40-2:05
2:05-2:30

Duffett
LeGrow
Delaney

An Open Covering of a Focus-Focus Singularity
Counting Fine Gradings on Classical Simple Lie Algebras
Eternal Domination on 3 × N Grids

Session II will be held in MCDH 246.
Time
8:00-8:25
8:25-8:50
8:50- 9:15

Speaker
Hanna
Macfarlane
Sers

Title
Pochhammer Symbol
9 and 10 Dimensional Hypercube
Generalization of the Eudoxus Real Number Construction

9:45-10:10
10:10-10:35
10:35-11:00

van den Hoogen
Madsen
van Bommel

The Maximum Number of Coexisting Traits or Species in . . .
The k-Pyro Problem on the Cartesian Grid
Stage-Wise Surrogate Modeling of Tidal Power Functions

1:15-1:40
1:40-2:05
2:05-2:30

McLaughlin
Vasey
Day

Predictive Accuracy Comparisons Using Non-Parametric Tests
Assessing odour-gated rheotaxis strategies in animal navigation
Self-similar Distributions with Uniform Marginals

Abstracts
Day, Dylan
Self-similar Distributions with Uniform Marginals
Saturday, October 19, 2:05-2:30 pm in MCDH 246

Acadia University

Self-similarity allows us to describe otherwise complicated probability distributions by a simple
set of rules for constructing them. Like many other fractals, we can construct self-similar distributions with a recursion involving an iterated function system (IFS). Therefore, we can indirectly
study self-similar distributions by examining the associated IFS. In particular, this talk will focus
on bivariate distributions with uniform marginals, and will seek to characterize the set of iterated
function systems that generate such distributions.
Delaney, A. Zack
Eternal Domination on 3 × N Grids
Saturday, October 19, 2:05-2:30 pm in MCDH 243

Mount Allison University

In the Eternal Domination problem, guards are located on the vertices of a graph and aim to
defend the vertices against any sequence of attacks. However, this is subject to the restriction
that the guards must form a dominating set at each step. We consider the Eternal Domination
problem on 3 x n grids and discuss recent results as well as some open problems that have recently
been settled.

6.1

The Mathematics and Statistics Undergraduate Student Session
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Doherty, Brandon
University of New Brunswick
Programs involving regular tessellations on the surface of a torus
Saturday, October 19, 8:25-8:50 am in MCDH 243
My talk concerns two computer programs which I wrote this summer, which deal with regular
tessellations on the surfaces of tori. The first part of the talk discusses a program written in the
Maple software package, which constructs a 3D plot of a tessellation on the surface of a torus.
To do this it identifies the torus with a parallelogram spanned by two vectors joining vertices of
a tessellation of the plane, which has its opposite edges identified, and plots points and curves
on the toruss surface which correspond to the vertices and edges of the tessellation. The second
part of the talk discusses a program written in the GAP software package, which uses similar
methods to generate a list of flags (combinations of incident edges, vertices and faces) on the
tessellation.
Duffett, Leah
An Open Covering of a Focus-Focus Singularity
Saturday, October 19, 1:15-1:30 pm im MCDH 243

Mount Allison University

This presentation will explore the research done this summer to construct an open covering of the
four-dimensional region surrounding a focus-focus singularity. This singularity arises in certain
Hamiltonian systems that have non-trivial fibre bundles due to the monodromy, a kind of twisting
that happens around the singularity. The results that were obtained in the construction will be
discussed, as will the challenges that are still present in completing the covering. In regards to
why the covering is not complete, the issue of the monodromy, and the challenges it brings to
the problem, will be discussed.
Graves-Akerley, Peter
Saint Mary’s University
Traces of unitary matrices with disjoint spectra and Specht’s Theorem
Saturday, October 19, 8:50-9:15 am in MCDH 243
This is joint work with Michelle Bouthillier. It was done under the supervision and financial
support of M. Beattie and M. Mastnak. We are studying the following question: How close can
the traces of powers of unitary matrices with disjoint spectra be? We have proven, among other
things, that for every pair (A, B) of n×n
p unitary matrices with disjoint spectra there is a positive
matrices A, B
integer k such that |tr(Ak − B k )| > (2n) and that for every n there exist unitary
p
with disjoint spectra such that for√every k we have that |tr(Ak − B k )| < 4 (2n). If 2n + 1 is a
√
prime, then the upper bound of 4 2n can be replaced by 2n + 1.
This problem is related to an approximate version of the famous Specht’s Theorem regarding
unitary equivalence of matrices. Specht’s Theorem states that matrices A and B are unitarily
equivalent if and only if every word in A and A∗ has the same trace as the corresponding word in
B and B ∗ . In recent work Marcoux, Mastnak, and Radjavi have shown that in some situations
it is sufficient that to assume that the traces of words in question be close and not apriori the
same. In particular, the have shown that a pair of unitary matrices A and B the condition
|tr(Ak − B k )| < 1 for all k yields unitary equivalence.
In the talk some rudimentary knowledge of linear algebra will be assumed. I will start by reviewing
some background material and related classical results. I will proceed by explaining our results
and some of the ideas involved in the proofs. I will finish by sketching how our results can be
used to improve upon the above mentioned work of Marcoux, Mastnak, and Radjavi.

8
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Hanna, David
Pochhammer Symbol
Saturday, October 19, 8:00-8:25 am in MCDH 246

SESSIONS: SCHEDULES AND ABSTRACTS
University of Prince Edward Island

The pochhammer symbol, named for its wide use in the research of Leo August Pochhammer
(1841-1920), is a ratio of factorials that commonly appears in the fields of special functions and
combinatorics. It is generalized to non-integers and even complex numbers just as the factorial
is generalized by means of the Gamma function described by Euler in 1729.
The concept of stepwise multiplication is a powerful tool and has been studied by many mathematicians. It is unfortunate that there has been no study completed which gathers all of the
properties of this function, strewn through many different papers, into a single collection. The
Pochhammer symbol is ubiquitous throughout mathematical physics and is an essential tool in
the theory of hypergeometric functions. Therefore, it is imperative that a complete collection of
the properties of this incredibly useful function be analyzed and collected.
The current research focuses on bringing this booklet to the mathematics community with the
idea that it will be a valuable resource for practical manipulations involving the Pochhammer
symbol for mathematicians, physicists and engineers.
Isenor, David
Mr. Paint and Mrs. Correct
Saturday, October 19, 10:10-10:35 am in MCDH 243

Dalhousie University

I discuss some implications of the game Mr. Paint and Mrs. Correct proposed by Uwe Schauz
with a focus on the strategies and outcomes of the game. This is a graph list colouring game
where each vertex has a number of erasers associated with it. The player Mr. Paint paints a set of
vertices in such a way to create an improper colouring, where some adjacent vertices have the same
colour. Mrs. Correct must then erase some of the vertices while eraser supplies last to reclaim a
proper colouring for the graph. Mr. Paint wins if he can force an uncorrectable colouring, and
Mrs. Correct wins if the whole graph ends up with a proper colouring. I categorize graphs based
on the winning player for different eraser configurations. Upon breaking down larger graphs
and developing useful reduction tools, it becomes easier to determine the outcome of particular
graphs as well as entire families of graphs. For some common families, I show conditions which
fully characterize them and demonstrate their outcomes. The usefulness of the game can be seen
in the fact that all of the results in which Mrs. Correct wins are equally true for list colouring
problems. This was a joint work over the summer with Professor Jeannette Janssen and Rogers
Mathew.
LeGrow, Jason
Memorial University of Newfoundland
Counting Fine Gradings on Classical Simple Lie Algebras
Saturday, October 19, 1:40-2:05 pm in MCDH 243
Known results classifying the fine gradings on Lie algebras of series A, C and D over an algebraically closed field with characteristic different from 2 allow us to compute the number of such
gradings. These computations involve counting the number of orbits of actions of certain finite
groups, which we can do using Burnside’s Lemma or Pölya’s Enumeration Theorem. We determine the exact number of fine gradings on Lie algebras from these series for rank up to 5631
(5119 in the case of series C ), and finally state some results on the asymptotics of the average
number of fine gradings on Lie algebras of these series.

6.1

The Mathematics and Statistics Undergraduate Student Session

Macfarlane, William
9 and 10 Dimensional Hypercube
Saturday, October 19, 8:25-8:50 am in MCDH 246

9
Saint Francis Xavier University

The covering code problem for the 9 and 10 dimensional hypercubes are examined. Two methods
are described: genetic algorithm and tabu search. The methods aim to cover the entire hypercube
by using a predefined amount of marked positions which cover each adjacent position. The
genetic algorithm implementation is altered to fit the specifics of the problem. An alternative to
the previously known covering for K(9, 1) = 62 is found, and K(10, 1) = 119 reached a covering
of 1023 of the 1024 vertices. Future work would be based on implementing adaptive measures
into the methods.
Madsen, Corinne
The k-Pyro Problem on the Cartesian Grid
Saturday, October 19, 10:10-10:35 am in MCDH 246

Mount Allison University

In the Firefighter problem, a fire breaks out at some vertex on a graph. At each time step, the
firefighters can each protect an unburned vertex. The fire then burns all neighboring unprotected
vertices of the currently burning vertices. On an infinite grid, the firefighter aims to contain the
fire and minimize the number of burned vertices. We look at an extension of this problem, the
k-Pyro Problem, wherein at each step the fire chooses k burning vertices and spreads to their
unprotected neighbors. Unlike the original firefighter problem, we prove that one firefighter can
contain the 1-pyro on the Cartesian grid. We also show that one firefighter is not sufficient to
contain the 1-pyro on a three-dimensional grid or the 2-pyro on the Cartesian grid.
McLaughlin, Matthew
Predictive Accuracy Comparisons Using Non-Parametric Tests
Saturday, October 19, 1:15-1:40 pm in MCDH 246

Acadia University

Since the publication of Diebold and Mariano (1995) on the predictive accuracy of forecasts,
a large array of literature has been written on the subject. To the knowledge of the author,
the majority of the literature has been focused on parametric tests. Since these kinds of tests
require strong assumptions and it is generally preferred to use non-parametric tests, I propose
an improved version of the Sign and Wilcoxon Signed Rank tests with a corrected variance for
serial correlation, in comparison to Diebold and Marianoś methods. An application of the tests
is made for financial data.
Murray, Patrick
Ambush Cops and Robbers Played on Products of Graphs
Saturday, October 19, 9:45-10:10 am in MCDH 243

Acadia University

Cops and Robber is a discrete time vertex-to-vertex pursuit game played on a graph. In this talk
we provide a brief introduction to the game, and introduce a variation called Ambush Cops and
Robbers. We then discuss some results of the variation involving the strong and lexicographic
products of graphs, including a characterization for lexicographic products.
Omrani, Nazanin
Isostatic Block and Hole Polyhedra with Simple Spider Discs
Saturday, October 19, 8:00-8:25 am in MCDH 243

Saint Mary’s University

A longstanding problem in rigidity theory is to characterize the graphs which are minimally
generically rigid in 3-space. The results of Cauchy, Dehn, and Alexandrov give one important
class: the triangulated convex spheres; Finbow and Whiteley give another, the Block and Hole
Polyhedra. There is an ongoing desire for further classes. In this talk we provide such a class, the
Block and Hole Polyhedral with Simple Spider Discs. These graphs are obtained by both vertex
splitting and spider splitting, graph theoretic operations known to take a minimally generically
rigid framework to a new minimally generically rigid framework with one more vertex.

10
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SESSIONS: SCHEDULES AND ABSTRACTS

Pardy, Chris
Enumeration of t-cycle systems of order n
Saturday, October 19, 10:35-11:00 am in MCDH 243

Memorial University

A t-cycle system of order n is a decomposition of the complete graph on n vertices into edge
disjoint cycles of length t. A new method of enumeration of cycle systems that allows for use
of parallel computing, by employing the idea of canonical incidence matrices as an invariant is
discussed. We enumerate all 5-cycle systems of order 11 and discuss their weak chromatic index
and count the number of 2-perfect systems.
Sers, Martin Robert
Generalization of the Eudoxus Real Number Construction
Saturday, October 19, 8:50-9:15 am in MCDH 246

Mount Allison University

We introduce the Eudoxus Real number construction on the integers due to Arthan and explore
its generalizations to more abstract algebraic structures. Beginning with a bornological Abelian
group we examine what underlying algebraic structures, algebraic properties, and notion of an
almost homomorphism are necessary for the Eudoxus construction to satisfy the axioms of a
complete ordered field.
van Bommel, Matthew
Stage-Wise Surrogate Modeling of Tidal Power Functions
Saturday, October 19, 10:35-11:00 am in MCDH 246

Acadia University

The Minas Passage in the Bay of Fundy has the potential to generate significant power from
in-stream tidal energy turbines. A key factor in extracting this power is to determine the optimal
locations for these turbines. This process can be seen as finding the (2D) locations which optimize
a sequence of (potential) power functions. Gaussian Process (GP) models have been shown to
be able to accurately approximate these functions and, compared to using the simulator alone,
significantly decrease the required number of computer simulator evaluations. This talk will
discuss a “stage-wise surrogate modeling” approach designed to approximate the power functions
using GP models and further decrease the total simulator evaluations required to fit an accurate
model at each step. In particular, this talk will present an overview of the GP model, introduce
a “stage-wise surrogate modeling” algorithm, and display some initial results.
van den Hoogen, Josee
Saint Francis Xavier University
The Maximum Number of Coexisting Traits or Species in Evolutionary Dynamics
Saturday, October 19, 9:45-10:10 am in MCDH 246
In the evolutionary games literature, statements have been made regarding the maximum number of traits or species that can coexist in the ecological equilibrium phases in an evolutionary
process. Brown et al. (2007) notes that when the strategy has just one component, at most two
species can co-exists in the neighbourhood of a peak. Christiansen and Loeschcke (1987) showed
that a single species with m-dimensional trait space can have at most m+1 alleles (species coexisting) at equilibrium; however, no detailed analyses of these statements have been carried out in
the literature. Using computer simulations based on faunal buildup algorithm, we explore this
question of an upper bound on the number of traits or species that can coexist in an evolutionary
process. The results from the simulations and the implications for evolutionary games will be
presented and discussed.

6.1

The Mathematics and Statistics Undergraduate Student Session
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Vasey, Gabrielle
Saint Francis Xavier University
Assessing odour-gated rheotaxis strategies in animal navigation
Saturday, October 19, 1:40-2:05 pm in MCDH 246
One of the primary types of animal locomotion involves tracking an odour source upstream to
locate food, mates, or other points of interest. In highly varying flows, the strategy used by an
animal after the odor signal is lost depends on environment and biomechanical characteristics
of the animal, but can range from no motion to navigation via magnetic cues. In this work,
a mathematical model is used to assess various movement strategies across a range of physical
parameters. The odor plume is accurately recreated, containing both intermittency and concentration fluctuation, using a memory-less Markov process. Via large-scale model simulation, the
relative benefit of adopting a given strategy is assessed as a function of the physical parameters,
offering insight into which strategy is optimal for a given species and environment.

12
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SESSIONS: SCHEDULES AND ABSTRACTS

The Computer Science Undergraduate Student Session

Held on Saturday, October 19 in MCDH 328.
Time
8:00-8:25
8:25-8:50
8:50-9:15

Speaker
Pew
Martin Shein
Phillips

Title
Testing Modifications to a Numerical Code for PDEs
Classifier strategy and class imbalance in real world data
Whole Cell DB

9:45-10:10
10:10-10:35
10:35-11:00

van der Laan
Meijer
Herring

Implementing Views for a Database Design Tool
I-LaSer: implementing the maximality problem
Automata Compression Algorithm

Abstracts
Herring, William
Automata Compression Algorithm
Saturday, October 19, 10:35-11:00 am in MCDH 328

University of Prince Edward Island

The automata compression algorithm, is an algorithm that uses transducers and cover automata
in order to encode and compress files. It is designed to utilize the occurrence of patterns in
the files encoding in order to hopefully achieve results similar to Lempel-Ziv compression, while
minimizing the risk of expansion do to random string encodings. Though a work in progress, the
algorithm has been fairly well defined in terms of requirements for the algorithm, and the steps
the algorithm will use to compress the file, and there has also been some testing of the algorithm
on the common ASCII encoding for files.
Martin Shein, Mariah
Classifier strategy and class imbalance in real world data
Saturday, October 19, 8:25-8:50 am in MCDH 328

Mount Allison University

Machine learning classifiers can be useful to medical professionals as an aid for diagnosis, so
they should be able to handle the challenges of real world data. Health-related data sets were
used to evaluate four different strategies of classifier (artificial neural network, Bayes, decision
tree, and statistical). Data sets with a mixture of continuous and discrete values were chosen,
with the intention of exploring the effects of asymmetric class distribution. Repeated measures
ANOVAs were performed to compare the accuracies of the classifiers on each data set. Significant
differences in classifier performance were observed on only four of ten data sets explored, and no
single classifier consistently outperformed the others. Analysis as to the underlying reasons for
this is proposed.
Meijer, Casey
I-LaSer: implementing the maximality problem
Saturday, October 19, 10:10-10:35 am in MCDH 328

Saint Mary’s University

I-Laser is a software consisting of a web interface and an implementation of several algorithms
(in C++, PHP, and Python), which make use of the FAdo library for nite state machines.
- I-Laser is currently capable of answering the satisfaction question: Given the description of a
regular language and an independence property, decide whether the language satises the property.
- In this talk we show our progress on the maximality question: Given the description of a regular
language and a property, decide whether the language is maximal with respect to the property. If
the answer is negative, return a new word that can be added to the language with the result still
satisfying the property. The problem is PSPACE-hard, and the algorithm used is of worst-case
exponential complexity.
The interface allows the user to enter files containing descriptions of the language and the desired
property. Languages can be described via NFAs using the Grail or the FAdo format. The issue
of describing properties is a central theme in this research.

6.2

The Computer Science Undergraduate Student Session

Pew, Jack
Testing Modifications to a Numerical Code for PDEs
Saturday, October 19, 8:00-8:25 am in MCDH 328

13
Saint Mary’s University

Mathematical models are often formulated in an attempt to better understand systems in applications of scientific research. In general, the equations are too difficult or even impossible to solve
by hand, so numerical software is employed. This talk describes modifications to a particular
piece of software for the treatment of a class of systems of partial differential equations (PDEs)
in order to enhance its efficiency, as well as the testing used to gain confidence in the validity of
these modifications.
Phillips, Nolan
Whole Cell DB
Saturday, October 19, 8:50-9:15 am in MCDH 328

University of Prince Edward Island

In July of 2012, Covert Labs at Stanford published a paper describing the Whole Cell Model, the
worlds first computational model of an entire organism. Written in Matlab, the model simulates
the interactions of 28 categories of molecules, and produces more than 600 MB of data per run.
Whole Cell DB is an application designed for the storage and retrieval of data generated by
Whole Cell models. Implemented in Python, WCDB is a hybrid MySQL/HDF5 database which
uses the Django web framework to integrate the two storage types. The ability to browse and
search through the data, along with some basic visualization and analysis of the data will be
made available through the browser. Visitors of the site will also be able download the data from
one or many simulation runs. This way anyone interested could download only the data they’re
interested in, so that they may perform more complex analyses.
van der Laan, Sarah
Implementing Views for a Database Design Tool
Saturday, October 19, 9:45-10:10 am in MCDH 328

Mount Allison University

The project extends EASIK, a database design and manipulation tool which allows live connection to an SQL database. New view functionality was added, including manipulation of the view
dataset. This allows users to perform tasks such as displaying subsets of data in the underlying database, simplifying complex sketches, or adding security. EASIK’s views allow a useful
extension of the restrictive SQL view definition.
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The Mathematics/Statistics Contributed Paper Session

Held on Saturday, October 19 in three parallel sessions.
Session I shall be held in MCDH 243.
Time
4:00-4:25
4:25-4:50
4:50-5:15

Speaker
Ncube
Ellis
Bappee

Title
Stability in a distributed delay differential equation
Asymptotically Correct Defect Control Software for . . .
Classifying Drug Discovery Data Using Adaptively Chosen . . .

Session II shall be held in MCDH 246.
Time
4:00-4:25
4:25-4:50
4:50-5:15

Speaker
Roshanbin
Gueniche
Anand

Title
A game . . . for the diffusion of influence through social networks
Compact Prediction Tree: A Lossless Model for Accurate . . .
Design and Analysis of Computer experiments

Session III shall be held in MCDH 242.
Time
4:00-4:25
4:25-4:50
4:50-5:15

Speaker
Huntemann
Chuangpishit
Vautour

Title
Simplicial Complexes and Monomial Ideals of Placement Games
Uniform linear embedding and random graphs
Diffusion though Social Networks in a competitive game setting . . .

Abstracts
Anand, Kanika
Design and Analysis of Computer experiments
Saturday, October 19, 4:50-5:15 pm in MCDH 246

Acadia University

Computer simulators are large computer codes written to represent numerical models of real
phenomena that cannot be solved analytically. We consider problems where the objective is to
identify values of inputs to the computer simulator that maximize the output. The computer
simulator itself is often quite time-consuming to run, and thus we consider approximating it with
a surrogate statistical model. This talk discusses about the types of computer simulators and
fitting surrogate models to 1 and 2 dimensional computer simulators. Simulation results on two
test functions are presented using a Quantile based approach for sequential design. Finally a new
surrogate model, a Bayesian ensemble of trees is considered to learn more about the simulator
and optimize it.
Bappee, Fateha Khanam
Saint Francis Xavier University
Classifying Drug Discovery Data Using Adaptively Chosen k-Weighted Nearest Neighbour
Saturday, October 19, 4:50-5:15 pm in MCDH 243
The goal of drug discovery is to identify active compounds against some biological target. It
has been seen that within millions of screened compounds there are very unbalanced class distributions, i.e., there are very rare active compounds and large number of inactive compounds.
Various statistical and machine learning techniques have been developed to model the relationship between chemical structures of molecules and their biological activities for balanced data
sets. This paper proposes some innovative modifications to classify unbalanced data using KNearest Neighbour (KNN) method. The new method is named Adaptively Chosen k- Weighted
Nearest Neighbour (Ad-KWNN). The main feature of Ad-KWNN is choosing an adaptive k for
each test point along with dealing unbalanced data. This method assigns a larger weight for
neighbours from the active class and a smaller weight for neighbours contained in the inactive
class. Selecting appropriate distance metric and handling mixed variables are also considered in
this paper. This paper uses AIDS antiviral screening data set from the National Cancer Institute (NCI) Developmental Therapeutic Program. The experimental results indicate a significant
classification performance improvement with Ad-KWNN on this type of drug discovery data.
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Chuangpishit, Huda
Uniform linear embedding and random graphs
Saturday, October 19, 4:25-4:50 pm in MCDH 242
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Dalhousie University

The spatial embedding of a random graph is an embedding of the nodes of the graph into a
metric space such that the likelihood of two nodes to be connected decreases as their spatial
distance increases. The rate of the decrease may depend on the attributes of each individual
node, and the direction in which the distance increases. A spatial embedding for which the
probability of a connection between two vertices only depends on their distance is called uniform
spatial embedding. If the metric space in which the nodes are embedded is the one-dimensional
Euclidean space we call a uniform spatial embedding a uniform linear embedding. In this talk
we investigate the existence of a uniform linear embedding for a special class of random graphs
called w-random graphs.
Ellis, Adrian
Saint Mary’s University
Asymptotically Correct Defect Control Software for Boundary Value Ordinary
Differential Equations
Saturday, October 19, 4:25-4:50 pm in MCDH 243
BVP SOLVER-II [Boisvert, Muir, Spiteri, 2012] is a numerical software package for the solution
of systems of first order, nonlinear, equations called boundary value ordinary differential equations (BVODES). BVODES arise when mathematical models are used to describe time or space
dependent problems. These models are typically very complex systems which cannot be solved
analytically so robust numerical software packages are required to provide approximate solutions.
BVP SOLVER-II measures solution quality through defect analysis; the defect is the amount by
which the computed solution fails to satisfy the ODE system.
There is an intrinsic link between the accuracy of the computed solutions returned by a defect
control code and the quality of the maximum defect estimate. Reliable estimates of the latter
increases the accuracy of the solutions as well as the overall efficiency of the software. This
talk describes a defect estimation strategy which combines a new kind of solution representation
with an auxiliary process known as a validity check. These algorithms allow for a more reliable
estimate of the maximum defect as well as providing an assessment of the quality of the estimate.
In this talk we briefly describe the BVP SOLVER-II software, the current defect sampling process
and the new schemes. We provide numerical results to investigate the effectiveness and efficiency
of the new approach.
Gueniche, Ted
Université de Moncton
Compact Prediction Tree: A Lossless Model for Accurate Sequence Prediction
Saturday, October 19, 4:25-4:50 pm in MCDH 246
Predicting the next item of a sequence over a nite alphabet has important applications in many
domains. In this paper, we present a novel prediction model named CPT (CompactPredictionTree) which losslessly compress the training data so that all relevant information isavailable for
each prediction. Our approach is incremental, offers a lowtime complexity for its training phase
and is easily adaptable for different applications and contexts. We compared the performance of
CPT with state of the art techniques, namely PPM (Prediction by PartialMatching), DG (DependencyGraph) and All-K-th-Order Markov. Results show that CPT yield higher accuracy on
most datasets (up to 12 % more than the second best approach), has better training time than
DG and PPM, and is considerably smaller than All-K-th-Order Markov.
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Huntemann, Svenja
Simplicial Complexes and Monomial Ideals of Placement Games
Saturday, October 19, 4:00-4:25 pm in MCDH 242

Dalhousie University

Placement games are a subclass of combinatorial games which are played on graphs. We will
introduce a construction that assigns simplicial complexes to a placement game using square-free
monomials. The legal complex represents legal positions, while the illegal complex represents
minimal illegal positions. We will demonstrate that placement games are equivalent to games
played on these simplicial complexes.
Further, we can assign two square-free monomial ideals to a placement game, and we will show
that these ideals are the facet ideal and the Stanley-Reisner ideal of the legal complex.
Ncube, Israel
Stability in a distributed delay differential equation
Saturday, October 19, 4:00-4:25 pm in MCDH 243

Memorial University, Grenfell Campus

The subject of the presentation is the asymptotic stability analysis of the trivial equilibrium of a
scalar and linear delay differential equation with two (infinite) distributed delays characterised by
general delay kernels. The goal of this work is to determine conditions on the parameters of the
equation guaranteeing stability. The results are based on the exact analysis of the characteristic
equation of the delay differential equation.
Roshanbin, Elham
Dalhousie University
A game based on a model for the diffusion of influence through social networks
Saturday, October 19, 4:00-4:25 pm in MCDH 246
Social networks play an important role in modern society, and are actively studied in a number
of different disciplines, including mathematics. Recent studies have concentrated on interactions
and influence in a social network. Such studies can lead to better techniques for viral marketing.
In viral marketing, marketing techniques are combined with knowledge about the social network
to achieve marketing objectives in a way which is analogous to the spread of viruses, where
contagion occurs through the links of the network.
Our goal is to study competitive diffusion of influence in social networks, which was a model first
introduced by Alon et al., in 2009. This is a novel way of modelling the spread of influence as a
game. The aim of this game is to influence users in the network through a kind of “infection”
with a particular brand, spreading through the links of the network.
We consider the competitive diffusion game for a host of graph families. In particular, we will
consider the existence of Nash equilibria for this game in trees, uni-cylic graphs, and grids.
Vautour, Celeste
Diffusion though Social Networks in a competitive game setting
Saturday, October 19, 4:50-5:15 pm in MCDH 242

Dalhousie University

With the rise of interest in social networks, the spread of information within them is becoming
pertinent. Rival companies, for example, can advertise products by targeting a few users and
relying on the spread of rumors to cause propagation. An interesting way to study this type
of diffusion is a game-theoretic model, precisely a game on a graph and introduced recently
as competitive diffusion. As such, the players are outside the network and winning consists of
reaching the most users. In this talk, we consider the two-player version of this game on paths,
spiders and complete trees and we discuss safe strategies in the safe game, a good approach in
real life situations where there is uncertainty about the other players. This is joint work with
Jeannette Janssen.
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The Computer Science Contributed Paper Session

Held on Saturday, October 19 in MCDH 328.
Time
Speaker
Title
1:40-2:05 LaPlante
A Hierarchical Divisive Method for Automatic Clustering
2:05-2:30 Bouchard
Development of a crowd motion simulator without collision using JPS
4:00-4:25
4:25-4:50

Akter
Al-Rababah

Multi-relational graph-based learning of object models for object segmentation
Text mining Technique for Relationship Extraction in Biomedical Literature

Abstracts
Akter, Nasreen
Saint Francis Xavier University
Multi-relational graph-based learning of object models for object segmentation
Saturday, October 19, 4:00-4:25 pm in MCDH 328
Object segmentation is important in many computer vision applications such as image classification and retrieval, face detection, etc. In the case of object recognition, semantically accurate
segmentation of a particular object of interest (OOI) is critical. An OOI is usually composed
of several regions with particular relationships among them. Some object-specific segmentation
methods use machine learning techniques to learn a model of the OOI from training images
containing instances of the OOI. Those models include visual and spatial relations among OOI
regions. However, they are not invariant to geometric transformations of the OOI such as scaling, rotation and translation, which may occur in the training and future images. To overcome
those limitations, we are investigating the use of multi-relational graphs for model representation. In the framework under investigation, each training image is first over-segmented into a
set of visually homogeneous regions and the corresponding multi-relational graph is constructed.
Afterwards, a best-matching largest common (sub)graph is found and used as a model for future
segmentations of the OOI.
Al-Rababah, Khaleel
University of New Brunswick
Text mining Technique for Relationship Extraction in Biomedical Literature
Saturday, October 19, 4:25-4:50 pm in MCDH 328
Proteins of well-known families are known to be associated with amyloidosis. Those proteins
might aggregate into ordered or amorphous fibrillar structures known as amyloid fibrils. In these
structures the various polypeptide chains are connected together by continuous -sheet structures
running along the fibrils, in which the β-strands are perpendicular to the fibril axes (Chiti &
Dobson, 2006). Amyloidosis results from extracellular deposition of insoluble protein fibrils either
locally or systemically. Protein aggregates associated with diseases such as Alzheimers and
Parkinsons. Theoretical and experimental evidence indicates that short sequence stretches may
be responsible for amyloid formation.
A number of mutations in those protein families have been reported in unstructured text literature
to disrupt protein structure and/or function. Text mining techniques have been employed to
extract knowledge from such data. Here we focus on the task of identifying entities and extracting
relations between entities such as mutations and diseases. Also extracting effects of mutations on
structure and function. We developed an algorithm to identify relations in sentences then relate
those relations to correct entities as there could be many relations, entities found in the same
sentence. Verbs are used to identify relationships between entities.
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Bouchard, Cajetan
Université de Moncton
Development of a crowd motion simulator without collision using JPS
Saturday, October 19, 2:05-2:30 pm in MCDH 328
The search for optimal paths is an important branch in the field of artificial intelligence. It is
widely used in video games and robotics to guide the characters and robots along a path either
they must find themselves as they progress in their environment, or to guide their movements
in a previously computed path in a two-dimensional or three-dimensional environment. In order
to find an optimal path, we first need a representation of the environment in which agents can
move. This representation is often given as a text file where different symbols representing
passable boxes or boxes containing obstacles for example. A pathfinding algorithm must then be
used to find a path considered optimal according to certain criteria, often the shortest distance
or the shortest time.
The simulator takes as input a grayscale image that represents the simulation environment. No
pretreatment should be performed to generate a text file which has the effect of speeding up
the process of extracting information. Each pixels of the image is compare to a threshold to
determine if it represents a passable box. The pathfinding algorithm Jump Point Search (JPS)
is then used to calculate the best initial path for every agent in the case where the start and
destination points are known in advance, and is used again later only when an obstacle appears
to interfer with the agentś path. Obstacles can be static if they appear in one place and stay
there forever, or dynamic if they can appear and disappear at any random spot, or even moving
in the environment.
The results obtained so far show that real time is achieved in most situations for one agent, depending on the size and resolution of the images representing the environment and the complexity
of the environment itself.
LaPlante, François
A Hierarchical Divisive Method for Automatic Clustering
Saturday, October 19, 1:40-2:05 pm in MCDH 328

Université de Moncton

Determining an optimal number of clusters and producing reliable clustering results are two
challenging and critical tasks in cluster analysis. We propose a new clustering method which
produces valid clustering results while automatically determining an optimal number of clusters.
Our method achieves these results with minimal user input, none of which pertains directly to
a number of clusters. The proposed method is composed of two main steps: an initial splitting
and a final merging. In the splitting phase, a divisive hierarchical clustering method (based on
the DIANA algorithm) is performed which is stopped by a heuristic function once the partial
result is considered to be an “adequate” clustering result. This partial result, which is still likely
to have too many clusters, is then fed into the merging method which merges clusters until
the final “optimal” clustering result is reached. Our method’s effectiveness in clustering various
data sets is demonstrated, including its ability to produce valid clustering results on data sets
presenting nested or interlocking shapes, a particularly challenging task. The method is compared
with cluster validity analysis to other methods to which a known optimal number of clusters is
provided and to other automatic clustering methods.
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Session on Trends and Futures in Education and Publishing

Held on Saturday, October 19 in Kelley 211.
Time
4:00-4:40

Speaker
Bucchieri (Nelson)

Title
Digital Culture and Education

4:50-5:30

Abram (Pearson)

Evolution of Publishing

Abstracts
Abram, Patrick
Evolution of Publishing
Saturday, October 19, 4:50-5:30 pm in Kelley 211

Pearson Education

The world of publishing is evolving, but just what is it evolving into? Do you have great ideas
that you have always wanted to share? Now is your chance to do just that! Join this highly
interactive session to get a sneak peak at the future of publishing, and share your thoughts and
ideas about the future of publishing!
Bucchieri, Jason
Saturday, October 19, 4:00-4:40 pm in Kelley 211
Digital Culture and Education

Nelson Education

How is the digital revolution changing education? How can educators use these changes to engage
and educate a new generation of students? With these questions in mind, the aim of this talk is
to explore emerging digital trends and their relation to education. It will provide a framework
for new methods of student engagement and outline new techniques instructors can employ to
deliver their course content.
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AARMS Research Session in Graph Theory

Held on on Sunday, October 20 in MCDH 243
Time Speaker
Title
8:30-9:30 Oellermann
Maker-Breaker Games on Random Geometric Graphs
9:30-10:00 Introduction to Problems
10:00-10:30 Refreshment Break
(in MCDH Market Square)
10:30-12:00 Problem Solving Groups
12:00-1:30 Lunch Break
1:30-2:30 Beveridge
Reconstructing a Graph from its Digitally Convex Sets
2:30-4:00 Problem Solving Groups
Abstracts
Beveridge, Andrew
Reconstructing a Graph from its Digitally Convex Sets
Sunday, October 20, 1:30-2:30 pm in MCDH 243

Macalester College

In a Maker-Breaker game on a graph G, Breaker and Maker alternately claim edges of G. Maker
wins if, after all edges have been claimed, the graph induced by his edges has some desired
property. We consider three Maker-Breaker games played on the Random Geometric Graph. For
each game, we show that if we add edges between n points chosen uniformly at random in the
unit square by order of increasing edge-length then, with probability tending to one as n → ∞,
the graph becomes Maker’s win the very moment it satis fies a simple necessary condition. In
particular, with high probability, Maker wins the connectivity game as soon as the minimum
degree of is at least 2; Maker wins the Hamilton cycle game as soon as the minimum degree is at
least 4; and Maker wins the perfect matching game as soon as the minimum degree is at least 2
and every edge has at least 3 neighboring vertices.
Oellermann, Ortrud
Maker-Breaker Games on Random Geometric Graphs
Sunday, October 20, 8:30-9:30 am in MCDH 243

University of Winnipeg

Speaker:
Abstract Reconstructing a graph from partial information about its structure dates back to
the 1940s when Ulam and Kelly conjectured that every graph of order at least three can be
reconstructed uniquely (up to isomorphism) from the collection of its vertex deleted subgraphs.
Since then several other reconstruction problems have been studied. We begin by surveying some
known results. In the second part of the talk we introduce the definition of the digital convexity
of a graph. A set S of vertices in a graph, with vertex set V , is digitally convex if for all v in
V , N [v] a subset of N [S] implies v is in S. We consider the problem of determining whether a
graph can be determined uniquely from the family of its digitally convex sets. In particular we
show that every tree can be determined uniquely from its digitally convex sets. Given the family
of digitally convex sets of a graph it can be determined in polynomial time if these are those of
a tree. We highlight several results that were obtained in the process of verifying the last result.
(Joint work with P. Lafrance and T. Pressey)
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Local Information

WiFi Access
UPEI participates in the eduroam network. Personnel from other institutions which are members of this
network can use their home network credentials to log into our network and use our WiFi Internet services
as if they were at their home institution.

Athletics Facilities
The Sports Center/CARI complex is located on the north side of Campus (#1 on your Campus Map).
Facilities include an indoor track, a weight room, squash courts, pools and rinks. Passes can be purchased
at the Sports Centre or CARI desk.

Places to Eat
On Saturday, the break for lunch is a bit longer than one hour. That’s not time to venture far. There is
a large selection of fast food outlets (Wendy’s, A&W, Subway, Burger King, and McDonald’s) within short
walking distance of UPEI on University Avenue. On Campus there is a Subway the CARI Complex ( #1
on Campus Map), and the Wanda Wyatt Dining Hall (#18 on Campus Map). The Charlottetown Farmer’s
Market (100 Belvedere Avenue) is just south of Campus and open Saturday. Vendors sell a variety of tasty
food (including East Indian, Lebanese and African food). The China King Buffet is just north of UPEI on
University Avenue.
Those with more refined palates may have to wander a bit further afield. Charlottetown is a tourist
destination, so despite its size, there are a number of fine restaurants. Most of these are downtown. There
are at least 20 within a five block radius of Confederation Court Mall. See your conference package for more
details.

Things to Do
• The Confederation Trail. The trail runs right by UPEI and can be used for walking or biking. One
can quickly get outside Charlottetown into the countryside.
• Confederation Center. There is an Art Gallery and Museum (mainly Canadiana) and Province
House (the Birthplace of Confederation) is right next door.
• Green Gables House. Home of PEI’s most famous orphan. Located in Cavendish 30 minutes out
of Charlottetown by car.
• PEI National Park. Walk miles of unspoiled beaches on the North Shore of PEI. A 20 minute drive
from Charlottetown. No parkpass is necessary.
• Golf. There are at least 8 golf courses within a half-hour drive from Charlottetown. World class
courses at Brudenell, Mill River and Crowbush Cove are slightly further away.
• Check the Guides in your conference package for other possibilities.

Other
The 911 emergency response system works on PEI and should be used in case of emergency. UPEI Campus
security can be reached at 566-0384. The Queen Elizabeth Hospital Information Desk can be reached at
894-2095 and the Emergency Room at 894-2200.
There is public transportation in Charlottetown. The main route runs the length of University Avenue,
and there are bus stops just south of the main entrance to UPEI. The fare is $2.25 per ride. For schedules
or other information go to : triustransit.ca
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MATH DAYS 1978: A BLAST FROM THE PAST

Math Days 1978: A Blast from the Past

As you can see, a lot has changed in 35 years, not the least of which is the size of the conference booklet.
The 1978 conference pamphlet was printed two-sided on one 8 21 by 8 inch sheet with one fold.
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