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About CanaDAM
CanaDAM — Canadian Discrete and Algorithmic Mathematics Conference
The general topic of the CanaDAM Conference is theory and applications of discrete structures. Its goal is to highlight the
most salient trends in the field. The conference brings together researchers from various disciplines with which discrete and
algorithmic mathematics interact.
The conference is held in odd numbered years using a format similar to the SIAM Conference on Discrete Mathematics. Particular areas of interest include graphs and digraphs, hypergraphs, matroids, ordered sets, designs, coding theory, enumeration,
combinatorics of words, discrete optimization, discrete and computational geometry, lattice point enumeration, combinatorial
algorithms, computational complexity, and applications of discrete and algorithmic mathematics, including (but not limited to)
web graphs, computational biology, communication networks, and information processing.
CanaDAM has been held in many wonderful locations across Canada since 2007: Banff, Montréal, Victoria, St. Johns,
Saskatoon, Toronto, and now Vancouver. We welcome you to the seventh biennial CanaDAM Conference!
This year CanaDAM is pleased to welcome the satellite conference E-JC 25, which celebrates 25 years of the Electronic Journal
of Combinatorics founded by Herbert S. Wilf and Neil Calkin. Although online academic journals are now commonplace, the
idea of a journal hosted entirely online was considered groundbreaking and controversial in 1994. The combinatorics community
has since benefitted enormously from this innovation. Congratulations to the E-JC on 25 successful years!

Welcome from the President of the CMS
It gives me great pleasure, on behalf of the Canadian Mathematical Society (CMS), to welcome you to the 7th biennial
Canadian Discrete and Algorithmic Mathematics Conference.
The CMS is delighted to be able to assist in the staging of the conference. CMS staff and existing meeting system applications
were employed to support the conference web presence, register meeting participants, process abstracts and administer finances.
The CMS endeavours to provide what support it can to mathematics organizations across Canada and is pleased it could
contribute to the success of the CanaDAM conference.
As the national mathematics organization in Canada, the CMS endeavours to promote the advancement, discovery, learning
and application of all mathematics across Canada. In so doing, the CMS welcomes opportunities to help advance the interests
of groups like CanaDAM. Across Canada, we are blessed with a strong diversity of pure and applied mathematical interests,
and the success of groups like CanaDAM enriches our Canadian mathematics community.
Best wishes for a very successful meeting!
Mark Lewis
President
Canadian Mathematical Society
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Conference Venues
The conference will take place at two buildings within a 5 minute walk of one another (see Walking Map on the preceding
page):
SFU Harbour Centre, 515 W Hastings Street, and
Goldcorp Centre for the Arts, 149 W Hastings Street.
Plenary talks and the Public Interest Lecture will take place in the Djavad Mowafaghian Cinema G3200 at the Goldcorp Centre
for the Arts. Morning and afternoon coffee breaks will take place on the second floor of the Goldcorp Centre for the Arts, down
one flight of stairs from the entrance to the Djavad Mowafaghian Cinema G3200. The Women’s Lunch and the reception prior
to the Public Interest Lecture will take place in the World Art Centre G2555 at the Goldcorp Centre for the Arts.
All other events will be held at SFU Harbour Centre.
Room numbers preceded by “G” are in the Goldcorp Centre for the Arts, and all other rooms are at SFU Harbour Centre.
Please note that “Segal Centre” in this program refers to a room in SFU Harbour Centre. It does not refer to the Segal Building,
which is a nearby venue that the conference will not use. The Segal Centre has room number 1400-1410 or 1420-1430 or
1400-1430 in the program, depending on its current internal configuration.

Presentation Equipment
Each room holding technical sessions will be equipped with a data projector, PC, remote clicker, and laser screen pointer. The
larger presentation rooms will have a wireless microphone. Overhead projectors and document cameras will not be provided.
Technical assistance can be obtained within rooms at any time by dialing “11” from any internal (black) telephone.

Registration
Tuesday May 28 8:00-8:40, 9:50-10:30, 14:50-15:30, outside Djavad Mowafaghian Cinema G3200.
18:45-19:45, outside Segal Centre room 1400-1430
Wednesday May 29 8:30-9:00, 9:50-10:30, 14:50-15:30, outside Djavad Mowafaghian Cinema G3200.
Thursday May 30 9:50-10:30, outside Djavad Mowafaghian Cinema G3200.
Friday May 31 9:50-10:30, outside Djavad Mowafaghian Cinema G3200.

Public transit
Vancouver’s downtown is fairly small and much of it can be accessed by foot.
The two conference venues (SFU Harbour Centre and the Goldcorp Centre for the Arts) can both be accessed by taking the
Canada Line or Expo Line of Skytrain to the nearby Waterfront Station. The Canada Line also runs directly from Vancouver
Airport (YVR) to downtown.
Several buses run to SFU Harbour Centre and to Waterfront Station.
Both buses and Skytrain can be paid for through Compass Cards or contactless cards. Compass Cards can be purchased
at Skytrain stations and at some London Drugs stores. For more information on public transit, visit the TransLink website
www.translink.ca.
Uber is not available in Vancouver, although there are several taxi companies. Taxi drivers in Vancouver are required by law
to accept payment in cash or by credit card, according to your preference.
Short term bicycle rentals are available, for example, through VanCity Bike Rentals (www.vancitybikes.com).

Local Information
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Parking
Parking is available at 450 Cordova Street Parkade which is open Monday to Saturday, 6:00 am to midnight. Parking at
Harbour Centre Underground Parkade is limited but is available from 5:30 am to midnight.

Medical treatment centres
The Loyal Medical Centre in Royal Centre Mall is located at 1055 W Georgia St. Unit 112, and can be contacted at (604)
428-8313. A Rexall pharmacy is located on 499 Granville Street.

Wi-Fi
The campus wireless network can be accessed via eduroam. Alternatively, you can access wi-fi by following these easy steps:
1. Choose SFUNET Network
2. Once connected to SFUNET, open any webpage. Note that this step is required, you MUST open a webpage in order to
enter the credentials provided.
3. Choose “I will install SFUNET-SECURE at another time”, and click “Continue to sign in”
4. Enter the SFU Computing ID: LW5212 and the (case sensitive) password: CanaDAM19!
5. Click “I have read and understood GP-24”, and click “Sign in”
You should then be connected to the SFUNET Network. If you experience connection issues, please dial “11” from an internal
(black) telephone for assistance.

Attractions
The most iconic attraction in Vancouver is Stanley Park, a 400-hectare urban park in the heart of downtown, which boasts
magnificent views and abundant greenery. Our recommendation is to walk or bike the 10km seawall (there are numerous bicycle
rental places - for example Spokes Bicycle Rentals located at the intersection W Georgia and Robson - which also has $1/hour
parking). One can also take in the beauty of the rose gardens or enjoy one of the several captivating hikes available. For a fee
one can also visit the Vancouver Aquarium or take a classy horse and carriage ride (through Stanley Park Horse-Drawn Tours
for example). Stanley Park is easily accessible from the SFU Harbour Centre: walk to the bus stop at W Pender Street and
Richards Street, roughly 3 minutes, and take the #19 bus westbound to Stanley Park.
Other popular free outdoor attractions include Granville Island, False Creek and Kitsilano Beach. Granville Island is home to
many public markets and is adjacent to an inlet, and False Creek is beautiful to walk alongside. Kitsilano Beach is a great
place to relax, partake in outdoor sports such as volleyball and tennis, or go for a dip in the ocean or nearby pool. Near
Kitsilano Beach is the lively West 4th Avenue, which is worth visiting for its selection of shops and restaurants. Both Granville
Island and Kitsilano Beach are roughly a 25 minute bus ride from SFU Harbour Centre. Closer by, only a five minute walk
from SFU Harbour Centre, is the Seawall Water Walk which provides a breathtaking view of the Pacific Ocean, and also, in
the distance, Cypress and Grouse Mountains. The main attraction of this walk is Canada Place where one is recommended to
do the FlyOver Canada virtual flight ride for a fee. The shops and restaurants in Vancouver’s historic Gastown are also a short
walk from Harbour Centre.
A popular indoor attraction is Science World, which will be exhibiting ”A Mirror Maze: Numbers in Nature” - an exhibit which
interactively exposes and explains the mathematical patterns that abound in the natural world. This exhibit is included in a
general admission ticket. Science World is roughly a 7 minute ride away from SFU Harbour Centre via the Expo Line on the
Skytrain.

Food & Drink
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Restaurants
Momo Sushi
Cozy sushi spot
6-375 Water St
(604) 683-7632
http://www.momogastown.ca
Guu with Otokomae
Japanese appetizers (Izakaya)
375 Water St
(604) 685-8682
https://guu-izakaya.com
Nuba in Gastown
Delicious Lebanese food, nice decor
207 W Hastings St
(604) 688-1655
https://www.nuba.ca
The Flying Pig Gastown
Fancy, good food
102 Water St
(604) 559-7968
https://www.theflyingpigvan.com
Scoozis
Mediterranean, great for breakfast
(604) 684-1009
http://www.scoozis.ca

Gringo
Tacos and drinks, small, lively
27 Blood Alley Square
http://www.gringogastown.com

Meat and Bread
Popular sandwich spot
370 Cambie St
https://www.meatandbread.com

Miku Vancouver
High-end sushi, pricey but delicious
200 Granville St #70
(604) 568-3900
http://www.mikurestaurant.com

The Mexican Antojitos and
Cantina
Authentic Mexican fare
1049 Granville St
(604) 569-0955
http://www.themexican.ca

Gyoza Bar
$10 beer and gyoza 3-6pm
622 W Pender St
(604) 336-5563
https://gyozabar.ca
Tacofino
Popular taco spot
15 W Cordova St
(604) 899-7907
https://www.tacofino.com
Ramen Gojiro
Small menu, great ramen
501 Dunsmuir St
(604) 673-0918
http://ramengojiro.com

Ask for Luigi Restaurant
Handmade pasta
A bit of a walk (15 minutes)
305 Alexander St
(604) 428-2544
http://www.askforluigi.com
Virtuous Pie
Trendy vegan pizza spot
A bit of a walk (15 minutes)
583 Main St
(604) 620-0060
https://virtuouspie.com

Quick Bites
Pizza 2001
Straightforward pizza by the slice
595 W Pender St
(604) 689-8847
https://pizza2001.ca

Breweries
Steamworks
Large microbrewery; great beer and
food
375 Water St
(604) 689-2739
http://steamworks.com/brew-pub
Powell Brewing
Andina Brewing
Callister Brewing
Not walkable, 10 minutes by transit
Hop between three fantastic microbreweries for a variety of unique beers
https://www.powellbeer.com
https://andinabrewing.ca
http://www.callisterbrewing.com

The Poke Guy
Hawaiian cuisine similar to sushi
420 Richards St
(778) 379-8455
https://thepokeguy.ca

Baghdad Cafe
Fantastic shawarma platters
548 Seymour St
(604) 428-2525

Pubs
Irish Heather
Wide whiskey selection
210 Carrall St
(604) 688-9779
http://irishheather.com/

Pourhouse
Elegant bar; refined food
162 Water St
(604) 568-7022
http://www.pourhousevancouver.com

Alibi Room
15 minute walk
Wide selection of craft beers
157 Alexander St
(604) 623-3383
http://www.alibi.ca

Mahony and Sons
Casual bar with great view of North
Vancouver
#36 1055 Canada Place
(604) 647-7513
http://www.mahonyandsons.com

5

Panel Discussions
Both these panel discussions are open to everyone who is interested.

Careers Advice from Diverse Perspectives
Tuesday May 28th
Fletcher Challenge Theatre 1900
17:45-18:45
Panellists from a variety of backgrounds will talk about their personal experience of how they reached their current position,
the barriers they overcame on the way, and how our community can work together to increase diversity and inclusion. The
intention is neither to shy away from nor to trivialize negative experiences, but to emphasize what can be learned from them
and how obstacles can be overcome. There will be plenty of time for questions and discussion.

How to Prepare a Successful NSERC Discovery Grant Application
Wednesday May 29th
Fletcher Challenge Theatre 1900
17:45-18:45
An NSERC Program Officer, together with five current and former members of the NSERC Evaluation Groups for Mathematics/Statistics or Computer Science, will provide advice and tips based on first-hand experience for how to prepare a successful
Discovery Grant application.
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Colourings and homomorphisms
Covering Arrays - Part I
Covering Arrays - Part II
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Discrete algorithms I
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25 years of the Electronic Journal of Combinatorics I
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Plenary Talks
Schedule/Horaire

Djavad Mowafaghian Cinema G3200

Tuesday May 28
9:00 - 9:50
14:00 - 14:50

David Conlon (University of Oxford, UK), Around extremal numbers (p. 47)
Johannes Carmesin (University of Birmingham, UK), Embedding simply connected 2-complexes in 3space (p. 47)

Wednesday May 29
9:00 - 9:50
14:00 - 14:50

Marthe Bonamy (Laboratoire Bordelais de Recherche en Informatique, France), Around Brooks’ theorem
(p. 47)
Federico Ardila (San Francisco State University, USA), The geometry of matroids (p. 47)

Thursday May 30
9:00 - 9:50
14:00 - 14:50

Anna R. Karlin (University of Washington, USA), Auctions with interdependent valuations (p. 48)
Peter Nelson (University of Waterloo), Induced binary submatroids (p. 48)

Friday May 31
9:00 - 9:50
14:00 - 14:50

Mike Molloy (University of Toronto), Graph Colouring with the Probabilistic Method (p. 48)
Rekha Thomas (University of Washington, USA), Graph Density Inequalities and Sums of Squares (p. 48)
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Invited Minisymposia
Topic

Date

Time

Location

IM1

Additive combinatorics I

Friday May 31

10:30 - 12:05

1420-1430 Segal

IM2

Additive combinatorics II

Friday May 31

15:30 - 17:05

1420-1430 Segal

IM3

Algebraic and geometric methods in combinatorics I

Thursday May 30

10:30 - 12:05

1900 Fletcher

IM4

Algebraic and geometric methods in combinatorics II

Thursday May 30

15:30 - 17:05

1900 Fletcher

IM5

Algorithmic game theory

Thursday May 30

10:30 - 12:30

1400-1410 Segal

IM6

Combinatorial optimization I

Wednesday May 29

10:30 - 12:05

1420-1430 Segal

IM7

Combinatorial optimization II

Wednesday May 29

15:30 - 17:05

1420-1430 Segal

IM8

Computational methods in industrial mathematics I

Thursday May 30

10:30 - 12:05

1420-1430 Segal

IM9

Computational methods in industrial mathematics II

Thursday May 30

15:30 - 16:40

1400-1430 Segal

IM10

Discrete algorithms I

Wednesday May 29

10:30 - 12:30

1900 Fletcher

IM11

Discrete algorithms II

Wednesday May 29

15:30 - 17:30

1900 Fletcher

IM12

Discrete geometry

Tuesday May 28

15:30 - 17:05

2270 Sauder

IM13

Enumerative combinatorics I

Thursday May 30

15:30 - 17:30

7000 Lohn

IM14

Enumerative combinatorics II

Friday May 31

10:30 - 12:30

1900 Fletcher

IM15

Extremal combinatorics

Wednesday May 29

15:30 - 17:30

1400-1410 Segal

IM16

Graph decompositions

Wednesday May 29

10:30 - 12:05

1400-1410 Segal

IM17

Matroid theory I

Friday May 31

10:30 - 12:30

1400-1410 Segal

IM18

Matroid theory II

Friday May 31

15:30 - 17:05

1400-1410 Segal

IM19

Random graphs

Tuesday May 28

10:30 - 12:30

1400-1410 Segal

IM20

Structural graph theory I

Tuesday May 28

10:30 - 12:30

1420-1430 Segal

IM21

Structural graph theory II

Tuesday May 28

15:30 - 17:30

1400-1430 Segal

Special Minisymposia
Topic

Date

Time

Location

SM1

25 years of the Electronic Journal of Combinatorics I

Tuesday May 28

10:30 - 12:05

1900 Fletcher

SM2

25 years of the Electronic Journal of Combinatorics II

Tuesday May 28

15:30 - 17:05

1900 Fletcher

SM3

Tutte Prize

Thursday May 30

15:30 - 17:55

2245 McCarthy
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Contributed Minisymposia
Topic

Date

Time

Location

Thursday May 30

10:30 - 12:30

1600 Canfor

Thursday May 30

15:30 - 17:05

1600 Canfor

CM3

Analytic and Probabilistic Techniques in Combinatorics
- Part I
Analytic and Probabilistic Techniques in Combinatorics
- Part II
Average Graph Parameters - Part I

Thursday May 30

10:30 - 12:05

2270 Sauder

CM4

Average Graph Parameters - Part II

Thursday May 30

15:30 - 17:05

2270 Sauder

CM5

Bootstrap Percolation

Tuesday May 28

15:30 - 17:05

2245 McCarthy

CM6

Colourings and homomorphisms

Thursday May 30

10:30 - 12:30

1315 Scotiabank

CM7

Covering Arrays - Part I

Friday May 31

10:30 - 12:05

1600 Canfor

CM8

Covering Arrays - Part II

Friday May 31

15:30 - 17:05

1600 Canfor

CM9

Design Theory - Part I

Wednesday May 29

15:30 - 17:05

1530 Canadian

CM10 Design Theory - Part II

Thursday May 30

10:30 - 12:30

2945 McLean

CM11 Design Theory - Part III

Thursday May 30

15:30 - 17:05

2945 McLean

CM12 Elegant and Discrete Mathematics

Tuesday May 28

15:30 - 17:30

2945 McLean

CM13 Finite Fields in Discrete Mathematics - Part I

Friday May 31

10:30 - 12:30

2270 Sauder

CM14 Finite Fields in Discrete Mathematics - Part II

Friday May 31

15:30 - 17:30

2270 Sauder

CM15 Finite Geometries and Applications

Tuesday May 28

10:30 - 12:30

1415 Cominco

CM16 Graph Polynomials - Part I

Tuesday May 28

10:30 - 12:30

1600 Canfor

CM17 Graph Polynomials - Part II

Tuesday May 28

15:30 - 17:05

1600 Canfor

CM18 Graph Searching Games - Part I

Wednesday May 29

10:30 - 12:05

2270 Sauder

CM19 Graph Searching Games - Part II

Wednesday May 29

15:30 - 17:05

2270 Sauder

CM20 Graph Structure and Algorithms

Friday May 31

10:30 - 12:30

1415 Cominco

CM21 Matching Theory

Wednesday May 29

10:30 - 12:30

2245 McCarthy

CM22 Minisymposium in honor of Frank Ruskey’s 65th birthday
CM23 Optimization, Geometry and Graphs

Tuesday May 28

10:30 - 12:30

2270 Sauder

Tuesday May 28

10:30 - 12:30

1315 Scotiabank

CM1
CM2

CM24 Structured families of graphs and digraphs: characterizations, algorithms and partition problems
CM25 Symmetry in Graphs - Part I

Friday May 31

15:30 - 17:30

1900 Fletcher

Wednesday May 29

10:30 - 12:30

1600 Canfor

CM26 Symmetry in Graphs - Part II

Wednesday May 29

15:30 - 17:05

1600 Canfor
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Contributed Talks
Topic

Date

Time

Location

CT1

Algebraic combinatorics I

Wednesday May 29

15:30 - 17:30

1315 Scotiabank

CT2

Algebraic combinatorics II

Friday May 31

15:30 - 17:05

1415 Cominco

CT3

Combinatorial geometry

Wednesday May 29

10:30 - 12:30

1530 Canadian

CT5

Combinatorics of computing

Tuesday May 28

10:30 - 12:30

7000 Lohn

CT6

Counting and enumeration

Tuesday May 28

15:30 - 17:05

7000 Lohn

CT7

Extremal graph theory

Tuesday May 28

15:30 - 17:05

1415 Cominco

CT8

Graph algorithms I

Tuesday May 28

10:30 - 12:30

2245 McCarthy

CT9

Graph algorithms II

Friday May 31

10:30 - 12:30

2245 McCarthy

CT10

Graph coloring I

Wednesday May 29

15:30 - 17:05

2245 McCarthy

CT11

Graph coloring II

Thursday May 30

10:30 - 12:30

2245 McCarthy

CT12

Graph coloring III

Friday May 31

15:30 - 17:30

2245 McCarthy

CT13

Graphs and geometry

Friday May 31

10:30 - 12:30

2945 McLean

CT15

Matroids and ordered sets

Tuesday May 28

10:30 - 12:30

2945 McLean

CT16

Probabilistic methods

Wednesday May 29

10:30 - 12:30

1315 Scotiabank

CT17

Rankings

Wednesday May 29

15:30 - 17:05

2945 McLean

CT18

Spectral graph theory

Thursday May 30

10:30 - 12:30

1415 Cominco

CT19

Structure of graphs I

Wednesday May 29

10:30 - 12:30

2945 McLean

CT20

Structure of graphs II

Friday May 31

15:30 - 17:30

2945 McLean
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Schedule Overview
CanaDAM 2019
Location

Tuesday

Outside
G3200

Registration
8:00-8:40

G3200

Opening remarks
8:40-9:00

Plenaries
9:00-9:50

G3200

David Conlon

9:50-10:30

Outside
G3200

8:00-9:00

12:30-14:00

Thursday

Friday

Anna R. Karlin

Mike Molloy

Registration
8:30-9:00

Marthe Bonamy

Registration and coffee break

1315

CM23 Optimization,
Geometry and Graphs

CT16 Probabilistic
methods

CM6 Colourings and
homomorphisms

1400-1410

IM19 Random graphs

IM16 Graph
decompositions

IM5 Algorithmic game
theory

IM17 Matroid theory I

1415

CM15 Finite
Geometries and
Applications

CT18 Spectral graph
theory

CM20 Graph Structure
and Algorithms

1420-1430

IM20 Structural graph
theory I

IM8 Computational
methods in industrial
mathematics I

IM1 Additive
combinatorics I

IM6 Combinatorial
optimization I
CT3 Combinatorial
geometry

1530
Sessions
10:30-12:30

Wednesday

1600

CM16 Graph
Polynomials - Part I

CM25 Symmetry in
Graphs - Part I

CM1 Analytic and
Probabilistic
Techniques in
Combinatorics - Part I

CM7 Covering Arrays Part I

1900

SM1 25 years of the
Electronic Journal of
Combinatorics I

IM10 Discrete
algorithms I

IM3 Algebraic and
geometric methods in
combinatorics I

IM14 Enumerative
combinatorics II

2245

CT8 Graph algorithms
I

CM21 Matching
Theory

CT11 Graph coloring II

CT9 Graph algorithms
II

2270

CM22 Minisymposium
in honor of Frank
Ruskey’s 65th birthday

CM18 Graph
Searching Games Part I

CM3 Average Graph
Parameters - Part I

CM13 Finite Fields in
Discrete Mathematics
- Part I

2945

CT15 Matroids and
ordered sets

CT19 Structure of
graphs I

CM10 Design Theory Part II

CT13 Graphs and
geometry

7000

CT5 Combinatorics of
computing
Women’s Lunch in
G2555 /
Lunch break

Lunch break

Lunch break

Lunch break
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CanaDAM 2019

Plenaries
14:00-14:50
14:50-15:30

Sessions
15:30-17:30

Evening
Events

Location

Tuesday

Wednesday

Thursday

Friday

G3200

Johannes Carmesin

Federico Ardila

Peter Nelson

Rekha Thomas

Outside
G3200

Registration and coffee
break

Registration and coffee
break

Coffee break

Coffee break

1315

CT1 Algebraic
combinatorics I

1400-1410

IM15 Extremal
combinatorics

1400-1430

IM21 Structural graph
theory II

1415

CT7 Extremal graph
theory

IM9 Computational
methods in industrial
mathematics II
CT2 Algebraic
combinatorics II

1420-1430

IM7 Combinatorial
optimization II

1530

CM9 Design Theory Part I

1600

CM17 Graph
Polynomials - Part II

IM18 Matroid theory II

CM26 Symmetry in
Graphs - Part II

IM2 Additive
combinatorics II

CM2 Analytic and
Probabilistic
Techniques in
Combinatorics - Part II

CM8 Covering Arrays Part II

IM4 Algebraic and
geometric methods in
combinatorics II

CM24 Structured
families of graphs and
digraphs:
characterizations,
algorithms and
partition problems

1900

SM2 25 years of the
Electronic Journal of
Combinatorics II

IM11 Discrete
algorithms II

2245

CM5 Bootstrap
Percolation

CT10 Graph coloring I

2270

IM12 Discrete
geometry

CM19 Graph
Searching Games Part II

CM4 Average Graph
Parameters - Part II

CM14 Finite Fields in
Discrete Mathematics
- Part II

2945

CM12 Elegant and
Discrete Mathematics

CT17 Rankings

CM11 Design Theory Part III

CT20 Structure of
graphs II

7000

CT6 Counting and
enumeration

SM3 Tutte Prize
15:30-17:55

IM13 Enumerative
combinatorics I

Careers Advice from
Diverse Perspectives
17:45-18:45 in 1900

NSERC Grant
Application advice
17:45-18:45 in 1900

Registration
18:45-19:45
Outside 1400-1430

Reception prior to the
Public Interest Lecture
19:00-20:00 in G2555

Welcome Reception
sponsored by D-Wave
Systems and 1QBit
19:00-21:00
in 1400-1430

Bill Cook
Public Interest Lecture
20:00-20:50 in G3200

Graduate Networking
Reception sponsored
by Elsevier; Tutte
Student Paper Award;
Kirkman Medal
18:00-20:00
in 1400-1430

CT12 Graph coloring
III
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Schedule for Related Activities
Tuesday May 28
8:00 - 8:40
8:40 - 9:00
9:50 - 10:30
12:30 - 14:00
14:50 - 15:30
17:45 - 18:45
18:45 - 19:45
19:00 - 21:00

Registration, Outside Djavad Mowafaghian Cinema G3200
Opening remarks, Djavad Mowafaghian Cinema G3200
Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200
Lunch break
Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200
Careers Advice from Diverse Perspectives, Fletcher Challenge Theatre 1900
Registration, Outside Segal Centre 1400-1430
Welcome Reception sponsored by D-Wave Systems and 1QBit, Segal Centre 1400-1430

Wednesday May 29
8:30 - 9:00
9:50 - 10:30
12:30 - 14:00
12:30 - 14:00
14:50 - 15:30
17:45 - 18:45
19:00 - 20:00

Registration, Outside Djavad Mowafaghian Cinema G3200
Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200
Women’s Lunch sponsored by PIMS, World Art Centre G2555
Lunch break
Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200
How to Prepare a Successful NSERC Discovery Grant Application, Fletcher Challenge Theatre 1900
Reception prior to the Public Interest Lecture, World Art Centre G2555

Thursday May 30
9:50 - 10:30
12:30 - 14:00
14:50 - 15:30
18:00 - 20:00

Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200
Lunch break
Coffee break, Outside Djavad Mowafaghian Cinema G3200
Graduate Networking Reception sponsored by Elsevier. Announcement of winner of the Tutte Student Paper
Award, and presentation of a Kirkman Medal of the Institute of Combinatorics and its Applications,
Segal Centre 1400-1430

Friday May 31
9:50 - 10:30
12:30 - 14:00
14:50 - 15:30

Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200
Lunch break
Coffee break, Outside Djavad Mowafaghian Cinema G3200
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Detailed Daily Schedule
Tuesday May 28
8:00 - 8:40
8:40 - 9:00
9:00 - 9:50
9:50 - 10:30
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
11:20 - 11:40
11:20 - 11:40

Registration, Outside Djavad Mowafaghian Cinema G3200
Opening remarks, Djavad Mowafaghian Cinema G3200
David Conlon (University of Oxford, UK), Around extremal numbers, Plenary (p. 47), Djavad Mowafaghian
Cinema G3200
Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200
Catherine Greenhill (UNSW Sydney), The number of spanning trees in random regular uniform hypergraphs,
IM19 (p. 83), Segal Centre 1400-1410
Shenwei Huang (Wilfrid Laurier University), Colouring Square-Free Graphs without Long Induced Paths,
IM20 (p. 85), Segal Centre 1420-1430
Ian Wanless (Monash University, Australia), Generalised transversals of Latin squares, SM1 (p. 89), Fletcher
Challenge Theatre 1900
Iain Beaton (Dalhousie University), Independence Equivalence Class of Paths and Cycles, CM16 (p. 123),
Canfor Policy Room 1600
Coulter Beeson (UBC), Revisiting the Core of Papadimitriou’s Multi-Flow Game, CM23 (p. 137), Scotiabank
Lecture Room 1315
Sam Mattheus (Vrije Universiteit Brussel), Number theory in finite fields from a geometrical point of view,
CM15 (p. 121), Cominco Policy Room 1415
Joe Sawada (University of Guelph), From 3/30 on Frank’s midterm to a career in Academia, CM22 (p. 135),
Sauder Industries Policy Room 2270
John Goldwasser (West Virginia University), Polychromatic colorings in the integers and the integers mod
n, CT15 (p. 167), McLean Management Studies Lab 2945
Krystal Guo (Université libre de Bruxelles), Average mixing matrix of quantum walks., CT5 (p. 149), Earl
and Jennie Lohn Policy Room 7000
Hung Le (University of Victoria), Light greedy spanners, CT8 (p. 155), McCarthy Tetrault Lecture Room
2245
Jane Gao (University of Waterloo), Linear time uniform generation of random matrices with prescribed
marginals, IM19 (p. 83), Segal Centre 1400-1410
David Wood (Monash University), The product structure of minor-closed classes, IM20 (p. 85), Segal
Centre 1420-1430
Matthias Beck (San Francisco State University, United States), Classification of combinatorial polynomials
(in particular, Ehrhart polynomials of zonotopes), SM1 (p. 89), Fletcher Challenge Theatre 1900
Ben Cameron (Dalhousie University), The Maximum Modulus of an Independence Root, CM16 (p. 123),
Canfor Policy Room 1600
Jozefien D’haeseleer (Universiteit Gent), Projective solids pairwise intersecting in at least a line, CM15
(p. 121), Cominco Policy Room 1415
Will Evans (UBC), Minimizing Interference Potential Among Moving Entities, CM23 (p. 137), Scotiabank
Lecture Room 1315
Gary MacGillivray (University of Victoria), Using combinatorial algorithms to search for golf schedules,
CM22 (p. 135), Sauder Industries Policy Room 2270
Kelly Boothby (D-Wave Systems), Discrete methods and applications in quantum annealing, CT5 (p. 149),
Earl and Jennie Lohn Policy Room 7000
Karin-Therese Howell (Stellenbosch University), Finite dimensional near-vector spaces and their matroids,
CT15 (p. 167), McLean Management Studies Lab 2945
Jiajian Leo Liang (Simon Fraser University), Algorithmic Analysis for Ridesharing of Personal Vehicles, CT8
(p. 155), McCarthy Tetrault Lecture Room 2245
Chun-Hung Liu (Texas A&M University), Threshold probability for destroying large minimum degree subgraphs of an H-minor free graph, IM20 (p. 85), Segal Centre 1420-1430
Lutz Warnke (Georgia Tech), The phase transition in the random d-process, IM19 (p. 83), Segal Centre
1400-1410

Tuesday

11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
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Ronald Graham (University of California, San Diego, United States), A few of my favorite combinatorial
problems, SM1 (p. 89), Fletcher Challenge Theatre 1900
Jan De Beule (Vrije Universiteit Brussel), A lower bound on the size of linear sets on a projective line of
finite order, CM15 (p. 121), Cominco Policy Room 1415
Alejandro Erickson (University of Victoria), Tatami Tilings in a Template for Teaching to Teenagers, CM22
(p. 135), Sauder Industries Policy Room 2270
David Hartvigsen (Notre Dame), Finding Triangle-free 2-factors, Revisited, CM23 (p. 137), Scotiabank
Lecture Room 1315
Mackenzie Wheeler (University of Victorica), Chromatic Uniqueness of Mixed Graphs, CM16 (p. 123),
Canfor Policy Room 1600
Richard Lang (University of Waterloo), Upper density of monochromatic infinite paths, CT15 (p. 167),
McLean Management Studies Lab 2945
Anna Lubiw (University of Waterloo), Token Swapping on Trees, CT5 (p. 149), Earl and Jennie Lohn Policy
Room 7000
Keivan Hassani Monfared (University of Victoria), Graph Clustering Problems Arising in Neuroscience, CT8
(p. 155), McCarthy Tetrault Lecture Room 2245
Piotr Micek (Jagiellonian University), Separating tree-chromatic number from path-chromatic number,
IM20 (p. 85), Segal Centre 1420-1430
Pawel Pralat (Ryerson University), k-regular subgraphs near the k-core threshold of a random graph, IM19
(p. 83), Segal Centre 1400-1410
Catherine Yan (Texas A&M University, United States), Vector parking functions with periodic boundaries
and rational parking functions, SM1 (p. 89), Fletcher Challenge Theatre 1900
Lins Denaux (Universiteit Gent), Small weight code words in the code of points and hyperplanes of PG(n,q),
CM15 (p. 121), Cominco Policy Room 1415
Lucas Mol (University of Winnipeg), The Subtree Polynomial, CM16 (p. 123), Canfor Policy Room 1600
Gara Pruesse (Vancouver Island University), Linear Extensions of Posets – Gray codes, fast generation
algorithms, and a long-standing conjecture, CM22 (p. 135), Sauder Industries Policy Room 2270
Venkatesh Srinivasan (UBC), Scalable Misinformation Prevention in Social Networks, CM23 (p. 137), Scotiabank Lecture Room 1315
Sean McGuinness (Thompson Rivers University), Serial Exchanges of Elements in a Matroid, CT15 (p. 167),
McLean Management Studies Lab 2945
Katherine Moore (Wake Forest University), Parameter-free data clustering via partitioned local depths, CT8
(p. 155), McCarthy Tetrault Lecture Room 2245
Christopher Martin van Bommel (University of Waterloo), Quantum Walks, State Transfer, and Entanglement, CT5 (p. 149), Earl and Jennie Lohn Policy Room 7000
James Davies (University of Waterloo), Circle graphs are polynomially χ-bounded, IM20 (p. 86), Segal
Centre 1420-1430
Marc Noy (UPC), Logic of sparse random graphs, IM19 (p. 83), Segal Centre 1400-1410
Lisa Hernandez Lucas (Vrije Universiteit Brussel), Dominating sets in finite generalized quadrangles, CM15
(p. 122), Cominco Policy Room 1415
Torsten Mütze (TU Berlin), Combinatorial generation via permutation languages, CM22 (p. 136), Sauder
Industries Policy Room 2270
Tamon Stephen (SFU), On the Circuit Diameter Conjecture, CM23 (p. 138), Scotiabank Lecture Room
1315
Lise Turner (University of Waterloo), Convergence of Coefficients of the Rank Polynomial in BenjaminiSchramm Convergent Sequences of Graphs, CM16 (p. 124), Canfor Policy Room 1600
Tamás Mészáros (Freie Universität Berlin), Boolean dimension and tree-width, CT15 (p. 167), McLean
Management Studies Lab 2945
Lily Wang (University of Waterloo), The Combinatorics of Nearest and Furthest Smaller Values, CT5
(p. 150), Earl and Jennie Lohn Policy Room 7000
Omer Wasim (University of Victoria), Preserving Large Cuts in Fully Dynamic Graphs, CT8 (p. 156),
McCarthy Tetrault Lecture Room 2245

Tuesday

12:30 - 14:00
14:00 - 14:50
14:50 - 15:30
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
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Lunch break
Johannes Carmesin (University of Birmingham, UK), Embedding simply connected 2-complexes in 3-space,
Plenary (p. 47), Djavad Mowafaghian Cinema G3200
Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200
Nóra Frankl (London School of Economics), Nearly k-distance sets, IM12 (p. 70), Sauder Industries Policy
Room 2270
Sang-il Oum (KAIST), The Erdos-Hajnal property for graphs with no fixed cycle as a pivot-minor, IM21
(p. 87), Segal Centre 1400-1430
Bojan Mohar (Simon Fraser University, Canada), Crossing-critical graphs, SM2 (p. 90), Fletcher Challenge
Theatre 1900
Janko Gravner (University of California, Davis), Polluted Bootstrap Percolation, CM5 (p. 101), McCarthy
Tetrault Lecture Room 2245
Karen Meagher (University of Regina), All 2-transitive groups have the Erdos-Ko-Rado Property, CM12
(p. 115), McLean Management Studies Lab 2945
David Wagner (University of Waterloo), Ursell inequalities for random spanning trees, CM17 (p. 125),
Canfor Policy Room 1600
Andrzej Czygrinow (Arizona State University), Rainbow cycles in colored graphs, CT7 (p. 153), Cominco
Policy Room 1415
Karel Klouda (Czech Technical University in Prague), Synchronizing delay of (epi)Sturmian morphisms,
CT6 (p. 151), Earl and Jennie Lohn Policy Room 7000
Arnaud de Mesmay (Grenoble), Bridges between embedded graphs and the geometry of surfaces, IM12
(p. 70), Sauder Industries Policy Room 2270
Rose McCarty (University of Waterloo), Decomposing a graph into odd trails, IM21 (p. 87), Segal Centre
1400-1430
Fan Chung (University of California, San Diego, United States), Problems in spectral graph theory, SM2
(p. 90), Fletcher Challenge Theatre 1900
Christopher Duffy (University of Saskatchewan), The Oriented Chromatic Polynomial, CM17 (p. 125),
Canfor Policy Room 1600
Lianna Hambardzumyan (McGill University), Polynomial method and graph bootstrap percolation, CM5
(p. 101), McCarthy Tetrault Lecture Room 2245
Marni Mishna (Simon Fraser University), On the complexity of the cogrowth sequence, CM12 (p. 115),
McLean Management Studies Lab 2945
Rachel Kirsch (London School of Economics), Many cliques with few edges, CT7 (p. 153), Cominco Policy
Room 1415
Samuel Simon (Simon Fraser University), The asymptotics of reflectable weighted walks in arbitrary dimension, CT6 (p. 151), Earl and Jennie Lohn Policy Room 7000
John Haslegrave (University of Warwick), Spanning surfaces in 3-uniform hypergraphs, IM12 (p. 70), Sauder
Industries Policy Room 2270
Bernard Lidický (Iowa State University), Coloring count cones of planar graphs, IM21 (p. 87), Segal Centre
1400-1430
Zdeněk Dvořák (Charles University, Czech Republic), On triangle-free planar graphs, SM2 (p. 90), Fletcher
Challenge Theatre 1900
Nicholas Harvey (University of British Columbia), Computing the Independence Polynomial in Shearer’s
Region for the Lovasz Local Lemma, CM17 (p. 125), Canfor Policy Room 1600
David Sivakoff (The Ohio State University), Bootstrap percolation on Cartesian products of lattices with
Hamming graphs, CM5 (p. 101), McCarthy Tetrault Lecture Room 2245
Jessica Striker (North Dakota State University), Bijections - Marvelous, Mysterious, and Missing, CM12
(p. 115), McLean Management Studies Lab 2945
Stanislaw Radziszowski (Rochester Institute of Technology), On a Diagonal Conjecture for Classical Ramsey
Numbers, CT7 (p. 153), Cominco Policy Room 1415
Foster Tom (University of California, Berkeley), Classifying the near-equality of ribbon Schur functions,
CT6 (p. 151), Earl and Jennie Lohn Policy Room 7000

Tuesday

16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
17:10 - 17:30
17:10 - 17:30
17:45 - 18:45
18:45 - 19:45
19:00 - 21:00
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Vaidyanathan Sivaraman (Binghamton University), A tale of two graph invariants, IM21 (p. 87), Segal
Centre 1400-1430
Andrew Vince (University of Florida), A Combinatorial Construction of Self Similar Tilings, IM12 (p. 70),
Sauder Industries Policy Room 2270
József Solymosi (University of British Columbia, Canada), Rigidity of planar arrangements, SM2 (p. 90),
Fletcher Challenge Theatre 1900
Danielle Cox (Mount Saint Vincent University), Optimal Graphs for Domination Polynomials, CM17
(p. 125), Canfor Policy Room 1600
Ivailo Hartarsky (École normale supérieure de Lyon), The second term for two-neighbour bootstrap percolation in two dimensions, CM5 (p. 101), McCarthy Tetrault Lecture Room 2245
Steph van Willigenburg (Univeristy of British Columbia), The positivity of trees, CM12 (p. 115), McLean
Management Studies Lab 2945
Amélie Trotignon (Simon Fraser University & Institut Denis Poisson, Université de Tours), Walks avoiding
a quadrant, CT6 (p. 151), Earl and Jennie Lohn Policy Room 7000
Youngho Yoo (Georgia Institute of Technology), The extremal functions for triangle-free graphs with excluded minors, CT7 (p. 153), Cominco Policy Room 1415
Matt DeVos (Simon Fraser University), Immersion of 2-Regular Digraphs, IM21 (p. 87), Segal Centre
1400-1430
Hanmeng (Harmony) Zhan (Université de Montréal), Some elegant results in algebraic graph theory, CM12
(p. 116), McLean Management Studies Lab 2945
Careers Advice from Diverse Perspectives, Fletcher Challenge Theatre 1900
Registration, Outside Segal Centre 1400-1430
Welcome Reception sponsored by D-Wave Systems and 1QBit, Segal Centre 1400-1430
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Wednesday May 29
8:30 - 9:00
9:00 - 9:50
9:50 - 10:30
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40

Registration, Outside Djavad Mowafaghian Cinema G3200
Marthe Bonamy (Laboratoire Bordelais de Recherche en Informatique, France), Around Brooks’ theorem,
Plenary (p. 47), Djavad Mowafaghian Cinema G3200
Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200
Greg Bodwin (Georgia Tech), Distance and Reachability Preservers, IM10 (p. 66), Fletcher Challenge Theatre 1900
Fábio Botler (Universidade Federal do Rio de Janeiro), Gallai’s Conjecture for Triangle-Free Planar Graphs,
IM16 (p. 77), Segal Centre 1400-1410
Kanstantsin Pashkovich (University of Ottawa), On the approximability of the stable matching problem
with ties of size two, IM6 (p. 59), Segal Centre 1420-1430
Anthony Bonato (Ryerson University), Bounds and algorithms for graph burning, CM18 (p. 127), Sauder
Industries Policy Room 2270
Debra Boutin (Hamilton College), New Techniques in the Cost of 2-Distinguishing Hypercubes, CM25
(p. 141), Canfor Policy Room 1600
Marcelo Carvalho (Federal University of Mato Grosso do Sul (UFMS)), Birkhoff–von Neumann Graphs that
are PM-compact, CM21 (p. 133), McCarthy Tetrault Lecture Room 2245
Mark Ellingham (Vanderbilt University), The structure of 4-connected K2,t -minor-free graphs, CT19
(p. 175), McLean Management Studies Lab 2945
Mikhail Isaev (Monash University), Distribution of tree parameters via martingale CLT, CT16 (p. 169),
Scotiabank Lecture Room 1315
Umakanta Pattanayak (Singapore University of Technology and Design), Geometry of integer hulls of strictly
convex sets, CT3 (p. 147), Canadian Pacific Lecture Room 1530
Daniel Cranston (Virginia Commonwealth University), Circular Coloring of Planar Graphs, IM16 (p. 77),
Segal Centre 1400-1410
Radu Curticapean (ITU Copenhagen), Counting small patterns via homomorphisms, IM10 (p. 66), Fletcher
Challenge Theatre 1900
Mehrdad Ghadiri (University of British Columbia), In Search of Tractable Supermodular Maximization
Problems, IM6 (p. 59), Segal Centre 1420-1430
Nancy Clarke (Acadia University), `-Visibility Cops and Robber, CM18 (p. 127), Sauder Industries Policy
Room 2270
Karen Collins (Wesleyan University), The distinguishing number of posets and lattices, CM25 (p. 141),
Canfor Policy Room 1600
Nishad Kothari (University of Campinas (UNICAMP)), Constructing K4 -free bricks that are Pfaffian, CM21
(p. 133), McCarthy Tetrault Lecture Room 2245
Cheolwon Heo (University of Waterloo), Signed graphs with the same even cycles, CT19 (p. 175), McLean
Management Studies Lab 2945
Oleksii Omelchenko (Simon Fraser University), Satisfiability Threshold for Power Law Random 2-SAT derived from Configuration Model, CT16 (p. 169), Scotiabank Lecture Room 1315
David Richter (Western Michigan University), A Report on Orthotopes, CT3 (p. 147), Canadian Pacific
Lecture Room 1530
Natasha Morrison (University of Cambridge and IMPA), Partitioning the vertices of a torus into isomorphic
subgraphs, IM16 (p. 77), Segal Centre 1400-1410
Krzysztof Nowicki (University of Wroclaw), MST in O(1) rounds of Congested Clique, IM10 (p. 66), Fletcher
Challenge Theatre 1900
Charles Viss (University of Colorado, Denver), A Polyhedral Model for Enumeration and Optimization over
the Set of Circuits, IM6 (p. 59), Segal Centre 1420-1430
Sean English (Ryerson University), Catching Robbers Quickly and Efficiently, CM18 (p. 127), Sauder Industries Policy Room 2270
Phelipe Fabres (Federal University of Mato Grosso do Sul (UFMS)), Minimal Braces, CM21 (p. 133),
McCarthy Tetrault Lecture Room 2245
Richard Hammack (Virginia Commonwealth University), Edge-transitive direct products of graphs, CM25
(p. 141), Canfor Policy Room 1600

Wednesday
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11:20 - 11:40

David Kirkpatrick (University of British Columbia), Isolated Perfect Matchings, CT19 (p. 175), McLean
Management Studies Lab 2945
Peter Otto (Willamette University), Vector multiplicative coalescent processes and mean minimal spanning
trees of multipartite graphs, CT16 (p. 169), Scotiabank Lecture Room 1315
Sergei Tsaturian (University of Manitoba), Results in Euclidean Ramsey theory, CT3 (p. 147), Canadian
Pacific Lecture Room 1530
Tom Kelly (University of Waterloo), Fractional Coloring with Local Demands, IM16 (p. 77), Segal Centre
1400-1410
Eva Rotenberg (Technical University of Denmark), Online Bipartite Matching with Amortized O(log2 n)
Replacements, IM10 (p. 66), Fletcher Challenge Theatre 1900
Amy Wiebe (University of Washington), Slack Realization Spaces, IM6 (p. 59), Segal Centre 1420-1430
Bohdan Kivva (University of Chicago), Minimal degree of the automorphism group of primitive coherent
configurations, CM25 (p. 141), Canfor Policy Room 1600
Natasha Komarov (St. Lawrence University), Containing a robber on a graph, CM18 (p. 127), Sauder
Industries Policy Room 2270
Michael Plummer (Vanderbilt University), Distance Matching in Planar Triangulations: some new results,
CM21 (p. 133), McCarthy Tetrault Lecture Room 2245
Samuel Mohr (TU Ilmenau), Kempe Chains and Rooted Minors, CT19 (p. 175), McLean Management
Studies Lab 2945
Igor Shinkar (Simon Fraser University), On Coloring Random Subgraphs of a Fixed Graph, CT16 (p. 169),
Scotiabank Lecture Room 1315
Ethan White (University of British Columbia), Rigid unit-bar frameworks, CT3 (p. 147), Canadian Pacific
Lecture Room 1530
Sophie Spirkl (Rutgers), Four-coloring P6 -free graphs, IM10 (p. 67), Fletcher Challenge Theatre 1900
Robert Aldred (University of Otago), Asymmetric Distance Matching Extension, CM21 (p. 134), McCarthy
Tetrault Lecture Room 2245
Florian Lehner (University of Warwick), On symmetries of vertex and edge colourings of graphs, CM25
(p. 141), Canfor Policy Room 1600
Alexandra Wesolek (Simon Fraser University), Bootstrap percolation in Ore-type graphs, CT16 (p. 170),
Scotiabank Lecture Room 1315
Douglas B. West (Zhejiang Normal University and University of Illinois), Cut-edges and Regular Subgraphs
in Odd-degree Regular Graphs, CT19 (p. 176), McLean Management Studies Lab 2945
Stephen J. Young (Pacific Northwest National Laboratory), A Linear Time Measure for Network Analysis,
CT3 (p. 148), Canadian Pacific Lecture Room 1530
Women’s Lunch sponsored by PIMS, World Art Centre G2555
Lunch break
Federico Ardila (San Francisco State University, USA), The geometry of matroids, Plenary (p. 47), Djavad
Mowafaghian Cinema G3200
Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200
Ahmad Abdi (Carnegie Mellon University and London School of Economics), Intersecting families in Combinatorial Optimization, IM7 (p. 61), Segal Centre 1420-1430
Jakub Gajarský (TU Berlin), Sparsity and algorithms, IM11 (p. 68), Fletcher Challenge Theatre 1900
Jacques Verstraete (UC San Diego), Generalized Turán Numbers for Hypergraphs, IM15 (p. 75), Segal
Centre 1400-1410
Michael Giudici (University of Western Australia), Arc-transitive bicirculants, CM26 (p. 143), Canfor Policy
Room 1600
Bill Kinnersley (University of Rhode Island), Cops and Lawless Robbers, CM19 (p. 129), Sauder Industries
Policy Room 2270
Esther Lamken (California Institute of Technology), Constructions and uses of incomplete pairwise balanced
designs, CM9 (p. 109), Canadian Pacific Lecture Room 1530
Andrew Beveridge (Macalester College), Constructing Admissible Voter Preferences with the Voter Basis,
CT17 (p. 171), McLean Management Studies Lab 2945

11:20 - 11:40
11:20 - 11:40
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:30 - 14:00
12:30 - 14:00
14:00 - 14:50
14:50 - 15:30
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
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15:30 - 15:50

Logan Crew (University of Pennsylvania), A Deletion-Contraction Relation for the Chromatic Symmetric
Function, CT1 (p. 144), Scotiabank Lecture Room 1315
Jamie de Jong (University of Waterloo), Jaeger’s Strong 3-Flow Conjecture for Graphs in Low Genus
Surfaces, CT10 (p. 159), McCarthy Tetrault Lecture Room 2245
Meike Hatzel (TU Berlin), Polynomial Planar Directed Grid Theorem, IM11 (p. 68), Fletcher Challenge
Theatre 1900
Dabeen Lee (Carnegie Mellon University), Deltas, extended odd holes, and their blockers, IM7 (p. 61),
Segal Centre 1420-1430
Maya Stein (Universidad de Chile), Clique immersions and independence number, IM15 (p. 75), Segal
Centre 1400-1410
Peter Dukes (University of Victoria), Packings of 4-cliques in complete graphs, CM9 (p. 109), Canadian
Pacific Lecture Room 1530
Klavdija Kutnar (University of Primorska), Hamilton paths of cubic vertex-transitive graphs, CM26 (p. 143),
Canfor Policy Room 1600
Kerry Ojakian (Bronx Community College (C.U.N.Y.)), Graphs that are cop-win, but not zombie-win, CM19
(p. 129), Sauder Industries Policy Room 2270
Hiranya Kishore Dey (IIT Bombay, India), Gamma positivity of the Excedance based Eulerian polynomial
in positive elements of Classical Weyl Groups, CT1 (p. 144), Scotiabank Lecture Room 1315
Charles Jolin-Landry (University of British Columbia), Dual-Sport-Venue Sports Scheduling, Constraint
Programming and Global Constraints - Part 1, CT17 (p. 171), McLean Management Studies Lab 2945
Ingo Schiermeyer (Technische Universität Bergakademie Freiberg), Polynomial chi-binding functions and
forbidden induced subgraphs - a survey, CT10 (p. 159), McCarthy Tetrault Lecture Room 2245
Anne Condon (University of British Columbia), Predicting Minimum Free Energy Structures of Multistranded Nucleic Acid Systems is APX–Hard, IM7 (p. 61), Segal Centre 1420-1430
Sándor Kisfaludi-Bak (Eindhoven University of Technology), ETH-tight exact algorithm for Euclidean TSP,
IM11 (p. 68), Fletcher Challenge Theatre 1900
Eoin Long (University of Oxford), Cycle-complete Ramsey numbers, IM15 (p. 75), Segal Centre 1400-1410
Flora Bowditch (University of Victoria), Localized Structure in Graph Decompositions, CM9 (p. 109),
Canadian Pacific Lecture Room 1530
Joy Morris (University of Lethbridge), Almost all Cayley digraphs are DRRs, CM26 (p. 143), Canfor Policy
Room 1600
Pawel Pralat (Ryerson University), Zero Forcing Number of Random Regular Graphs, CM19 (p. 129),
Sauder Industries Policy Room 2270
Donovan Hare (University of British Columbia), Dual-Sport-Venue Sports Scheduling, Constraint Programming and Global Constraints - Part 2, CT17 (p. 171), McLean Management Studies Lab 2945
Orli Herscovici (Technion - Israel Institute of Technology), p, q-deformed Touchard polynomials and statistics on set partitions, CT1 (p. 144), Scotiabank Lecture Room 1315
Thomas Schweser (Technische Universität Ilmenau), On DP-Coloring of Digraphs, CT10 (p. 159), McCarthy
Tetrault Lecture Room 2245
Tony Huynh (Universite libre de Bruxelles), Stable sets in graphs with no two disjoint odd cycles, IM7
(p. 61), Segal Centre 1420-1430
Jesper Nederlof (Eindhoven University of Technology), Towards Faster Exponential Time Algorithms for
Subset Sum, IM11 (p. 68), Fletcher Challenge Theatre 1900
Alexander Sidorenko (New York), A bipartite Turán problem for quadruples, IM15 (p. 75), Segal Centre
1400-1410
Iren Darijani (Memorial University of Newfoundland), k-colourings of star systems, CM9 (p. 109), Canadian
Pacific Lecture Room 1530
Ladislav Stacho (Simon Fraser University), Efficient Periodic Graph Traversal on Graphs with a Given
Rotation System, CM19 (p. 129), Sauder Industries Policy Room 2270
Gabriel Verret (University of Auckland), An update on the Polycirculant Conjecture, CM26 (p. 143), Canfor
Policy Room 1600
Yotsanan Meemark (Chulalongkorn University), Zero Divisor Graphs of Finite Chain Rings, CT1 (p. 144),
Scotiabank Lecture Room 1315

15:30 - 15:50
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
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16:45 - 17:05

Rinovia Simanjuntak (Institut Teknologi Bandung, Indonesia), On D−Magic Hypercubes, CT10 (p. 159),
McCarthy Tetrault Lecture Room 2245
Sarah Wolff (Denison University), Inferring Rankings From First Order Marginals, CT17 (p. 171), McLean
Management Studies Lab 2945
Felix Lazebnik (University of Delaware), Graphs defined by systems of multivariate polynomial equations,
IM15 (p. 76), Segal Centre 1400-1410
Marcin Pilipczuk (University of Warsaw), On Subexponential Parameterized Algorithms for Steiner Tree
and Directed Subset TSP on Planar Graphs, IM11 (p. 69), Fletcher Challenge Theatre 1900
Amarpreet Rattan (Simon Fraser University), Factorizations of canonical full cycle, k-parking functions and
cacti., CT1 (p. 145), Scotiabank Lecture Room 1315
How to Prepare a Successful NSERC Discovery Grant Application, Fletcher Challenge Theatre 1900
Reception prior to the Public Interest Lecture, World Art Centre G2555
Bill Cook (University of Waterloo), The traveling salesman problem: postscards from the edge of impossiblity, PubLec (p. 49), Djavad Mowafaghian Cinema G3200

16:45 - 17:05
17:10 - 17:30
17:10 - 17:30
17:10 - 17:30
17:45 - 18:45
19:00 - 20:00
20:00 - 20:50
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Thursday May 30
9:00 - 9:50
9:50 - 10:30
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40

Anna R. Karlin (University of Washington, USA), Auctions with interdependent valuations, Plenary (p. 48),
Djavad Mowafaghian Cinema G3200
Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200
Nikhil Devanur (Microsoft Research), Online Stochastic Optimization and game theory: beyond convexity,
IM5 (p. 57), Segal Centre 1400-1410
Alexander Garver (UQAM), Minuscule reverse plane partitions via representations of quivers, IM3 (p. 54),
Fletcher Challenge Theatre 1900
Pawel Pralat (Ryerson University), Clustering via Hypergraph Modularity, IM8 (p. 63), Segal Centre 14201430
Debra Boutin (Hamilton College), Geometric Homomorphisms and the Geochromatic Number, CM6
(p. 103), Scotiabank Lecture Room 1315
Marco Buratti (Università degli Studi di Perugia), Cyclic designs: some selected topics, CM10 (p. 111),
McLean Management Studies Lab 2945
Debsoumya Chakraborti (Carnegie Mellon University), Extremal Graphs With Local Covering Conditions,
CM1 (p. 93), Canfor Policy Room 1600
Lucas Mol (University of Winnipeg), The Mean Subtree Order and the Mean Connected Induced Subgraph
Order, CM3 (p. 97), Sauder Industries Policy Room 2270
Mustapha Aouchiche (Dep. Mathematical sciences, COS, UAEU, Al Ain, UAE), Distance Laplacian Eigenvalues and Chromatic Number in Graphs, CT18 (p. 173), Cominco Policy Room 1415
Mark Kayll (University of Montana), On uniquely G-colourable digraphs of large girth, CT11 (p. 161),
McCarthy Tetrault Lecture Room 2245
Richard Darling (U. S. Department of Defense), Resolving labelling conflicts on big graphs via combinatorial
data fusion, IM8 (p. 63), Segal Centre 1420-1430
Aram Dermenjian (UQAM), Facial weak order in hyperplane arrangements, IM3 (p. 54), Fletcher Challenge
Theatre 1900
Kira Goldner (University of Washington), A Bulow-Klemperer Result for Gains From Trade in Two-Sided
Markets, IM5 (p. 57), Segal Centre 1400-1410
Richard Brewster (Thompson Rivers University), The complexity of signed graph homomorhpisms, CM6
(p. 103), Scotiabank Lecture Room 1315
Saad El-Zanati (Illinois State University), On edge orbits and hypergraph designs, CM10 (p. 111), McLean
Management Studies Lab 2945
Joonkyung Lee (Universitat Hamburg), On triangulated common graphs, CM1 (p. 93), Canfor Policy Room
1600
Stephan Wagner (Stellenbosch University), Extremal subtree densities of trees, CM3 (p. 97), Sauder Industries Policy Room 2270
Amirhossein Kazeminia (Simon Fraser University), Counting homomorphisms modulo prime, CT11 (p. 161),
McCarthy Tetrault Lecture Room 2245
Kate Lorenzen (Iowa State University), Constructions of Distance Laplacian Cospectral Graphs, CT18
(p. 173), Cominco Policy Room 1415
Jason Hartline (Northwestern University), Anonymous Pricing for Non-linear Agents, IM5 (p. 57), Segal
Centre 1400-1410
Lukasz Kraiński (SGH Warsaw School of Economics), Optimization of road side units location within vehicle
communication networks using multi-agent routing simulation, IM8 (p. 63), Segal Centre 1420-1430
Elizabeth Miliæeviæ (Hartford College), The Peterson Isomorphism: Moduli of Curves and Alcove Walks,
IM3 (p. 54), Fletcher Challenge Theatre 1900
Christopher Duffy (University of Saskatchewan), Colourings, Simple Colourings, and a Connection to Bootstrap Percolation, CM6 (p. 103), Scotiabank Lecture Room 1315
Francesca Merola (Università Roma Tre), Cycle systems of the complete multipartite graph, CM10 (p. 111),
McLean Management Studies Lab 2945
Jon Noel (University of Warwick), Cycles of length three and four in tournaments, CM1 (p. 93), Canfor
Policy Room 1600

Thursday

11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05

11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:30 - 14:00
14:00 - 14:50
14:50 - 15:30
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
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Hua Wang (Georgia Southern University), Average distance between leaves and peripheral vertices, CM3
(p. 97), Sauder Industries Policy Room 2270
Elham Roshanbin (Alzahra University), Star edge colouring of graphs, CT11 (p. 161), McCarthy Tetrault
Lecture Room 2245
Kris Vasudevan (University of Calgary), Influence of signs on expander graphs: Ramanujan graphs*, CT18
(p. 173), Cominco Policy Room 1415
Emily Barnard (Northeastern University), Graph Associahedra and the Poset of Maximal Tubings, IM3
(p. 54), Fletcher Challenge Theatre 1900
Kevin Leyton-Brown (University of British Columbia), Formalizing the Boundary Between Strategic and
Nonstrategic Reasoning, IM5 (p. 57), Segal Centre 1400-1410
Marcin Opalski (SGH Warsaw School of Economics), Optimization of new roads construction by for intelligent transportation systems - an agent based spatial simulation approach, IM8 (p. 63), Segal Centre
1420-1430
John Gimbel (University of Alaska), Bounds on the fractional chromatic number of a graph., CM6 (p. 103),
Scotiabank Lecture Room 1315
Pengyu Liu (Simon Fraser University), A polynomial metric on rooted binary tree shapes, CM3 (p. 97),
Sauder Industries Policy Room 2270
Yanitsa Pehova (University of Warwick), Decomposing graphs into edges and triangles, CM1 (p. 93), Canfor
Policy Room 1600
Mateja Sajna (University of Ottawa), On the Honeymoon Oberwolfach Problem, CM10 (p. 111), McLean
Management Studies Lab 2945
Nathan Singer (Simon Fraser University), Colouring Complexes, CT11 (p. 161), McCarthy Tetrault Lecture
Room 2245
Xiaojing Wang (University Waterloo), Constructing Comatching Graphs by 2-Sums, CT18 (p. 173), Cominco Policy Room 1415
Brendan Lucier (Microsoft Research), Efficiency and Inefficiency in Emission License Auctions, IM5 (p. 58),
Segal Centre 1400-1410
Jae-Baek Lee (Kyungpook National University), Reconfiguring Reflexive Digraphs, CM6 (p. 104), Scotiabank Lecture Room 1315
Sibel Ozkan (Gebze Technical University), On The Hamilton-Waterloo Problem and its Generalizations,
CM10 (p. 112), McLean Management Studies Lab 2945
Florian Pfender (University of Colorado Denver), 5-Cycles in Graphs, CM1 (p. 94), Canfor Policy Room
1600
Feiran(Frank) Yang (University of Victoria), 2-limited broadcast domination on subcubic graph, CT11
(p. 162), McCarthy Tetrault Lecture Room 2245
Xiaohong Zhang (University of Manitoba), Laplacian fractional revival in graphs, CT18 (p. 173), Cominco
Policy Room 1415
Lunch break
Peter Nelson (University of Waterloo), Induced binary submatroids, Plenary (p. 48), Djavad Mowafaghian
Cinema G3200
Coffee break, Outside Djavad Mowafaghian Cinema G3200
Jacek Filipowski (SGH Warsaw School of Economics), Urban traffic optimization via cost incentivisation
through a dynamic mutual payments between vehicle commuters, IM9 (p. 65), Segal Centre 1400-1430
Jessica Striker (North Dakota State University), Sign matrix polytopes from Young tableaux, IM13 (p. 71),
Earl and Jennie Lohn Policy Room 7000
Stephanie van Willigenburg (UBC), Noncommutative chromatic symmetric functions revisited, IM4 (p. 56),
Fletcher Challenge Theatre 1900
Peter Bradshaw (Simon Fraser University), Cops and Robbers on Abelian Cayley Graphs, SM3 (p. 91),
McCarthy Tetrault Lecture Room 2245
Stijn Cambie (Radboud University), Asymptotic resolution of a question of Plesnı́k, CM4 (p. 99), Sauder
Industries Policy Room 2270
Robert Hancock (Masaryk University), Some results in 1-independent percolation, CM2 (p. 95), Canfor
Policy Room 1600

Thursday

15:30 - 15:50
15:55 - 16:15
15:55 - 16:15

15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40

16:20 - 16:40

16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
17:10 - 17:30
17:10 - 17:30
17:35 - 17:55
18:00 - 20:00
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Doug Stinson (University of Waterloo), Constructions of optimal orthogonal arrays with repeated rows,
CM11 (p. 113), McLean Management Studies Lab 2945
Brendon Rhoades (UCSD), Spanning configurations, IM4 (p. 56), Fletcher Challenge Theatre 1900
Przemyslaw Szufel (SGH Warsaw School of Economics), Unsupervised machine learning methods for
anomaly detection software-as-a-service application network traffic logs, IM9 (p. 65), Segal Centre
1400-1430
Ae Ja Yee (Penn State), A lecture hall theorem for m-falling partitions, IM13 (p. 71), Earl and Jennie Lohn
Policy Room 7000
Lianna Hambardzumyan (McGill University), Chang’s lemma via Pinsker’s inequality, SM3 (p. 91), McCarthy Tetrault Lecture Room 2245
Peter Dankelmann (University of Johannesburg), The average distance of maximal planar graphs, CM4
(p. 99), Sauder Industries Policy Room 2270
Guilherme Oliveira Mota (Universidade Federal do ABC), The multicolour size-Ramsey number of powers
of paths, CM2 (p. 95), Canfor Policy Room 1600
Brett Stevens (Carleton University), Affine planes with ovals for blocks, CM11 (p. 113), McLean Management Studies Lab 2945
Michael Albert (University of Otago), Wilf-equivalence and Wilf-collapse, IM13 (p. 71), Earl and Jennie
Lohn Policy Room 7000
Maria Monks Gillespie (UC Davis), Characterization of queer supercrystals, IM4 (p. 56), Fletcher Challenge
Theatre 1900
Andrei Raigorodskii (Moscow Institute of Physics and Technology, Russia), Object detection and motion
parameters estimation algorithms in application for autonomous driving systems, IM9 (p. 65), Segal
Centre 1400-1430
Matěj Konečný (Department of Applied Mathematics, Faculty of Mathematics and Physics, Charles University), Extending partial isometries of antipodal graphs, SM3 (p. 91), McCarthy Tetrault Lecture Room
2245
Trent Marbach (Nankai University), Balanced Equi-n-squares, CM11 (p. 113), McLean Management Studies
Lab 2945
Suil O (State University of New York, Korea), Average connectivity and average edge-connectivity in graphs,
CM4 (p. 99), Sauder Industries Policy Room 2270
Robert Šámal (Charles University), A rainbow version of Mantel’s Theorem, CM2 (p. 95), Canfor Policy
Room 1600
Miklos Bona (University of Florida), Pattern avoidance in permutations and their squares, IM13 (p. 71),
Earl and Jennie Lohn Policy Room 7000
Nathan Williams (UT Dallas), Reflexponents, IM4 (p. 56), Fletcher Challenge Theatre 1900
Benjamin Moore (University of Waterloo), The pseudoforest analogue of the strong nine dragon tree conjecture is true, SM3 (p. 91), McCarthy Tetrault Lecture Room 2245
Hadi Kharighani (University of Lethbridge), Unbiased Orthogonal Designs, CM11 (p. 113), McLean Management Studies Lab 2945
Ortrud Oellermann (University of Winnipeg), The average connectivity of minimally 2-connected graphs,
CM4 (p. 99), Sauder Industries Policy Room 2270
Maryam Sharifzadeh (University of Warwick), Graphons with minimum clique density, CM2 (p. 95), Canfor
Policy Room 1600
Jay Pantone (Marquette University), How many chord diagrams have no short chords?, IM13 (p. 71), Earl
and Jennie Lohn Policy Room 7000
Michal Seweryn (Jagelonian University), Improved bound for the dimension of posets of treewidth two,
SM3 (p. 91), McCarthy Tetrault Lecture Room 2245
Abhinav Shantanam (Simon Fraser University), Minimum Balanced Bipartitions of Planar Triangulations,
SM3 (p. 92), McCarthy Tetrault Lecture Room 2245
Graduate Networking Reception sponsored by Elsevier. Announcement of winner of the Tutte Student Paper
Award, and presentation of a Kirkman Medal of the Institute of Combinatorics and its Applications,
Segal Centre 1400-1430
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Friday May 31
9:00 - 9:50
9:50 - 10:30
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:30 - 10:50
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
10:55 - 11:15
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40
11:20 - 11:40

Mike Molloy (University of Toronto), Graph Colouring with the Probabilistic Method, Plenary (p. 48),
Djavad Mowafaghian Cinema G3200
Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200
Shachar Lovett (University of California San Diego), The sunflower conjecture - new perspectives, IM1
(p. 50), Segal Centre 1420-1430
Dillon Mayhew (Victoria University of Wellington), Axiomatising bicircular matroids, IM17 (p. 79), Segal
Centre 1400-1410
Alejandro Morales (University of Massachusetts Amherst), Analogues of factorization problems of permutations in other groups, IM14 (p. 73), Fletcher Challenge Theatre 1900
Kathie Cameron (Wilfrid Laurer University), Hadwiger’s Conjecture for (Cap, Even Hole)-Free Graphs,
CM20 (p. 131), Cominco Policy Room 1415
Daniel Panario (Carleton University), Finite Fields in Discrete Mathematics, CM13 (p. 117), Sauder Industries Policy Room 2270
Brett Stevens (Carleton University), Introduction to covering arrays, CM7 (p. 105), Canfor Policy Room
1600
Arthur Busch (University of Dayton), Completion of colored graphs that avoid chordless cycles of prescribed
lengths, CT9 (p. 157), McCarthy Tetrault Lecture Room 2245
Ryan Hayward (University of Alberta), Play Hex like an expert: a 76-year-old lecture, CT13 (p. 165),
McLean Management Studies Lab 2945
Joseph Bonin (George Washington University), New connections between polymatroids and graph coloring,
IM17 (p. 79), Segal Centre 1400-1410
Greta Panova (University of Pennsylvania / University of Southern California), Hook-length formulas for
skew shapes, IM14 (p. 73), Fletcher Challenge Theatre 1900
Avishay Tal (Stanford University), Fourier Tails of Boolean Functions and Their Applications, IM1 (p. 50),
Segal Centre 1420-1430
Yasmeen Akhtar (Arizona State University, USA), Constructing High Index Covering Arrays and Their
Application to Design of Experiments, CM7 (p. 105), Canfor Policy Room 1600
Thais Bardini Idalino (University of Ottawa), Embedding cover-free families and cryptographical applications, CM13 (p. 117), Sauder Industries Policy Room 2270
Owen Merkel (University of Waterloo), An optimal χ-Bound for (P6 , diamond)-free graphs, CM20 (p. 131),
Cominco Policy Room 1415
Kevin Hsu (University of Victoria), Minimal obstructions for local tournament orientation completions, CT9
(p. 157), McCarthy Tetrault Lecture Room 2245
Yifan Jing (University of Illinois at Urbana-Champaign), The genus of complete 3-uniform hypergraphs,
CT13 (p. 165), McLean Management Studies Lab 2945
Rutger Campbell (University of Waterloo), Complexity of Matroid Representability, IM17 (p. 79), Segal
Centre 1400-1410
Sylvie Corteel (CNRS Université Paris Diderot), Bounded Lecture Hall Tableaux, IM14 (p. 73), Fletcher
Challenge Theatre 1900
Cosmin Pohoata (Caltech University), Upper bounds for sets of points with prescribed pairwise distances,
IM1 (p. 50), Segal Centre 1420-1430
Daniele Bartoli (University of Perugia), More on exceptional scattered polynomials, CM13 (p. 117), Sauder
Industries Policy Room 2270
Kirsten Nelson (Carleton University), Constructing covering arrays from interleaved sequences, CM7
(p. 105), Canfor Policy Room 1600
Juraj Stacho (Google Zurich), 3-colorable Subclasses of P8 -free Graphs, CM20 (p. 131), Cominco Policy
Room 1415
Arti Pandey (Indian Institute of Technology Ropar, INDIA), Complexity of Semitotal Domination in Graphs,
CT9 (p. 157), McCarthy Tetrault Lecture Room 2245
Valentina Pepe (Sapienza University of Rome), Finite Geometries and Pseudorandom Graphs, CT13
(p. 165), McLean Management Studies Lab 2945

Friday

11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
11:45 - 12:05
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:10 - 12:30
12:30 - 14:00
14:00 - 14:50
14:50 - 15:30
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:30 - 15:50
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
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Tara Fife (Louisiana State University), Matroids with a Cyclic Arrangement of Circuits and Cocircuits, IM17
(p. 79), Segal Centre 1400-1410
Hamed Hatami (McGill University), Influences of coalitions over arbitrary product distributions, IM1 (p. 50),
Segal Centre 1420-1430
Marc Noy (Universitat Politecnica de Catalunya), Counting labelled 4-regular planar graphs, IM14 (p. 73),
Fletcher Challenge Theatre 1900
Myra B. Cohen (Iowa State University), Learning to Build Covering Arrays with Hyperheuristic Search,
CM7 (p. 105), Canfor Policy Room 1600
César Hernández Cruz (CINVESTAV Mexico), On the Pancyclicity of k-quasi-transitive Digraphs ofLlarge
Diameter, CM20 (p. 131), Cominco Policy Room 1415
Claudio Qureshi (University of Campinas), Dynamics of Chebyshev polynomials over finite fields, CM13
(p. 117), Sauder Industries Policy Room 2270
Akbar Rafiey (Simon Fraser University), On approximation of H-coloring, CT9 (p. 157), McCarthy Tetrault
Lecture Room 2245
Sima Hajiaghaei Shanjani (University of Victoria), Hardness of Approximation for Geometric Set Cover and
Related Problems, CT13 (p. 165), McLean Management Studies Lab 2945
Nathan Bowler (University of Hamburg), Flowers in infinite matroids, IM17 (p. 80), Segal Centre 1400-1410
Andrew Rechnitzer (University of British Columbia), Some cogrowth problems, IM14 (p. 74), Fletcher
Challenge Theatre 1900
Anne Canteaut (Inria Paris), Searching for APN permutations with the butterfly construction, CM13
(p. 117), Sauder Industries Policy Room 2270
Pavol Hell (Simon Fraser University), Bipartite Analogues of Comparability and Co-comparability Graphs,
CM20 (p. 132), Cominco Policy Room 1415
Matthew Sullivan (University of Waterloo), Fundamentals of Rotation Schemes, CT13 (p. 165), McLean
Management Studies Lab 2945
Yinfeng Zhu (Shanghai Jiao Tong University, China), Strong digraph homomorphisms and non-liftable
indices, CT9 (p. 158), McCarthy Tetrault Lecture Room 2245
Lunch break
Rekha Thomas (University of Washington, USA), Graph Density Inequalities and Sums of Squares, Plenary
(p. 48), Djavad Mowafaghian Cinema G3200
Coffee break, Outside Djavad Mowafaghian Cinema G3200
Pablo Candela (Autonomous University of Madrid), A generalization of the inverse theorem for uniformity
norms, IM2 (p. 52), Segal Centre 1420-1430
Jorn van der Pol (University of Waterloo), Enumerating matroids of fixed rank, IM18 (p. 81), Segal Centre
1400-1410
Sebastián González Hermosillo de la Maza (Simon Fraser University), Arboricity and feedbacks sets in
cographs, CM24 (p. 139), Fletcher Challenge Theatre 1900
Sihem Mesnager (University of Paris VIII), On good polynomials over finite fields for optimal locally recoverable codes, CM14 (p. 119), Sauder Industries Policy Room 2270
Lucia Moura (University of Ottawa), Getting hyper with covering arrays, CM8 (p. 107), Canfor Policy Room
1600
Thomas Bellitto (University of Southern Denmark), Connecting edge-colouring, CT12 (p. 163), McCarthy
Tetrault Lecture Room 2245
Alizée Gagnon (Université de Montréal), On Self-Contained Graphs, CT20 (p. 177), McLean Management
Studies Lab 2945
Dula Giora (Netanya Academic College, Israel), Cohomology Developed Matrices - constructing weighing
matrices from their automorphisms, CT2 (p. 146), Cominco Policy Room 1415
Ann-Kathrin Elm (University of Hamburg), Infinite (pseudo-)flowers, IM18 (p. 81), Segal Centre 1400-1410
Oleksiy Klurman (Royal Institute of Technology (KTH)), The Erdos discrepancy problem over the function
fields, IM2 (p. 52), Segal Centre 1420-1430
Anant Godbole (East Tennessee State University, USA), Covering Arrays for Some Equivalence Classes of
Words, CM8 (p. 107), Canfor Policy Room 1600
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15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
15:55 - 16:15
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:20 - 16:40
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05

16:45 - 17:05
16:45 - 17:05
16:45 - 17:05
16:45 - 17:05

16:45 - 17:05
17:10 - 17:30
17:10 - 17:30
17:10 - 17:30
17:10 - 17:30

Seyyed Aliasghar Hosseini (Simon Fraser University), The evolution of the structure of ABC-minimal trees,
CM24 (p. 139), Fletcher Challenge Theatre 1900
Lucas Reis (University of Sao Paulo), Permutations of finite sets from an arithmetic setting, CM14 (p. 119),
Sauder Industries Policy Room 2270
Shonda Gosselin (University of Winnipeg), Almost t-complementary uniform hypergraphs, CT20 (p. 177),
McLean Management Studies Lab 2945
Kyle MacKeigan (Dalhousie University), Orthogonal Colourings of Degenerate Graphs, CT12 (p. 163),
McCarthy Tetrault Lecture Room 2245
Amalya Mihnea (Saint Thomas University), Patterns in Rosary Permutations, CT2 (p. 146), Cominco Policy
Room 1415
Daryl Funk (Douglas College), Describing quasi-graphic matroids, IM18 (p. 81), Segal Centre 1400-1410
Jozsef Solymosi (University of British Columbia), The Uniformity Conjecture and the Sum-product Phenomenon, IM2 (p. 52), Segal Centre 1420-1430
Jing Huang (University of Victoria), Graph and digraph classes arising from list homomorphism problems,
CM24 (p. 139), Fletcher Challenge Theatre 1900
Muhammad Javed (Ryerson University), Sequence Covering Arrays, CM8 (p. 107), Canfor Policy Room
1600
Daniel Katz (California State University, Northridge), Nonvanishing minors and uncertainty principles for
Fourier analysis over finite fields, CM14 (p. 119), Sauder Industries Policy Room 2270
John Irving (Saint Mary’s University), Counting Locally Oriented Noncrossing Trees, CT20 (p. 177), McLean
Management Studies Lab 2945
Todd Mullen (Dalhousie University), Chip-Firing And Polyominoes, CT2 (p. 146), Cominco Policy Room
1415
Kiki Sugeng (Universitas Indonesia), On Inclusive Distance Vertex Irregular Graphs, CT12 (p. 163), McCarthy Tetrault Lecture Room 2245
Eshan Chattopadhyay (Cornell University), Non-Malleable Extractors and Codes from Additive Combinatorics, IM2 (p. 52), Segal Centre 1420-1430
Zachary Walsh (University of Waterloo), Quadratically Dense Matroids, IM18 (p. 81), Segal Centre 14001410
André Castoldi (Universidade Tecnológica Federal do Paraná, Brazil), Bounds on Covering Codes in
Rosenbloom-Tsfasman Spaces using Ordered Covering Arrays, CM8 (p. 107), Canfor Policy Room
1600
Mahdieh Malekian (Simon Fraser University), The structure of graphs with no H-immersion, CM24 (p. 139),
Fletcher Challenge Theatre 1900
Ariane Masuda (City University of New York), Functional Graphs of Rédei Functions, CM14 (p. 119),
Sauder Industries Policy Room 2270
Robert D. Luther (Memorial University of Newfoundland), Existential Closure in Line Graphs, CT20
(p. 177), McLean Management Studies Lab 2945
Lavanya Selvaganesh (Department of Mathematical Sciences, Indian Institute of Technology (BHU)
Varanasi, India), A Novel algorithm to reconstruct graphs using pseudospectrum, CT2 (p. 146), Cominco Policy Room 1415
Virgélot Virgile (Université de Montréal), Eternal Domination: Realizable and non-realizable triples, CT12
(p. 163), McCarthy Tetrault Lecture Room 2245
Petr Lisonek (Simon Fraser University), Maximally non-associative quasigroups, CM14 (p. 120), Sauder
Industries Policy Room 2270
Arash Rafiey (Indiana State University), Toward a dichotomy for approximation of H-coloring, CM24
(p. 140), Fletcher Challenge Theatre 1900
Masood Masjoody (Simon Fraser University), Cops and Robbers on Graphs with a Set of Forbidden Induced
Subgraphs, CT20 (p. 177), McLean Management Studies Lab 2945
Wing Hong Tony Wong (Kutztown University of Pennsylvania), The Edge-Distinguishing Chromatic Number of Various Graphs, CT12 (p. 164), McCarthy Tetrault Lecture Room 2245
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Detailed Daily Schedule – by Session
Tuesday May 28
8:00 - 8:40

Registration, Outside Djavad Mowafaghian Cinema G3200

8:40 - 9:00

Opening remarks, Djavad Mowafaghian Cinema G3200

Plenary Talk, Chaired by Dan Kral (Abstract p. 47)
9:00 - 9:50

David Conlon (University of Oxford, UK), Around extremal numbers, Plenary(p. 47), Djavad Mowafaghian
Cinema G3200

9:50 - 10:30

Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200

IM19: Random graphs, Segal Centre 1400-1410 (Abstracts p. 83)
Organized by: Lutz Warnke
10:30 - 10:50

Catherine Greenhill (UNSW Sydney), The number of spanning trees in random regular uniform hypergraphs

10:55 - 11:15

Jane Gao (University of Waterloo), Linear time uniform generation of random matrices with prescribed
marginals

11:20 - 11:40

Lutz Warnke (Georgia Tech), The phase transition in the random d-process

11:45 - 12:05

Pawel Pralat (Ryerson University), k-regular subgraphs near the k-core threshold of a random graph

12:10 - 12:30

Marc Noy (UPC), Logic of sparse random graphs

IM20: Structural graph theory I, Segal Centre 1420-1430 (Abstracts p. 85)
Organized by: Sophie Spirkl
10:30 - 10:50

Shenwei Huang (Wilfrid Laurier University), Colouring Square-Free Graphs without Long Induced Paths

10:55 - 11:15

David Wood (Monash University), The product structure of minor-closed classes

11:20 - 11:40

Chun-Hung Liu (Texas A&M University), Threshold probability for destroying large minimum degree subgraphs of an H-minor free graph

11:45 - 12:05

Piotr Micek (Jagiellonian University), Separating tree-chromatic number from path-chromatic number

12:10 - 12:30

James Davies (University of Waterloo), Circle graphs are polynomially χ-bounded

SM1: 25 years of the Electronic Journal of Combinatorics I, Fletcher Challenge Theatre 1900 (Abstracts p. 89)
Organized by: Richard A. Brualdi, Bruce Sagan, Maya Stein and David Wood
10:30 - 10:50

Ian Wanless (Monash University, Australia), Generalised transversals of Latin squares

10:55 - 11:15

Matthias Beck (San Francisco State University, United States), Classification of combinatorial polynomials
(in particular, Ehrhart polynomials of zonotopes)

11:20 - 11:40

Ronald Graham (University of California, San Diego, United States), A few of my favorite combinatorial
problems

11:45 - 12:05

Catherine Yan (Texas A&M University, United States), Vector parking functions with periodic boundaries
and rational parking functions

CM15: Finite Geometries and Applications, Cominco Policy Room 1415 (Abstracts p. 121)
Organized by: Sam Mattheus
10:30 - 10:50

Sam Mattheus (Vrije Universiteit Brussel), Number theory in finite fields from a geometrical point of view

10:55 - 11:15

Jozefien D’haeseleer (Universiteit Gent), Projective solids pairwise intersecting in at least a line

11:20 - 11:40

Jan De Beule (Vrije Universiteit Brussel), A lower bound on the size of linear sets on a projective line of
finite order

11:45 - 12:05

Lins Denaux (Universiteit Gent), Small weight code words in the code of points and hyperplanes of PG(n,q)

12:10 - 12:30

Lisa Hernandez Lucas (Vrije Universiteit Brussel), Dominating sets in finite generalized quadrangles
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CM16: Graph Polynomials - Part I, Canfor Policy Room 1600 (Abstracts p. 123)
Organized by: Danielle Cox and Christopher Duffy
10:30 - 10:50

Iain Beaton (Dalhousie University), Independence Equivalence Class of Paths and Cycles

10:55 - 11:15

Ben Cameron (Dalhousie University), The Maximum Modulus of an Independence Root

11:20 - 11:40

Mackenzie Wheeler (University of Victorica), Chromatic Uniqueness of Mixed Graphs

11:45 - 12:05

Lucas Mol (University of Winnipeg), The Subtree Polynomial

12:10 - 12:30

Lise Turner (University of Waterloo), Convergence of Coefficients of the Rank Polynomial in BenjaminiSchramm Convergent Sequences of Graphs

CM22: Minisymposium in honor of Frank Ruskey’s 65th birthday, Sauder Industries Policy Room 2270 (Abstracts p. 135)
Organized by: Torsten Mütze and Joe Sawada
10:30 - 10:50

Joe Sawada (University of Guelph), From 3/30 on Frank’s midterm to a career in Academia

10:55 - 11:15

Gary MacGillivray (University of Victoria), Using combinatorial algorithms to search for golf schedules

11:20 - 11:40

Alejandro Erickson (University of Victoria), Tatami Tilings in a Template for Teaching to Teenagers

11:45 - 12:05

Gara Pruesse (Vancouver Island University), Linear Extensions of Posets – Gray codes, fast generation
algorithms, and a long-standing conjecture

12:10 - 12:30

Torsten Mütze (TU Berlin), Combinatorial generation via permutation languages

CM23: Optimization, Geometry and Graphs, Scotiabank Lecture Room 1315 (Abstracts p. 137)
Organized by: Bruce Shepherd
10:30 - 10:50

Coulter Beeson (UBC), Revisiting the Core of Papadimitriou’s Multi-Flow Game

10:55 - 11:15

Will Evans (UBC), Minimizing Interference Potential Among Moving Entities

11:20 - 11:40

David Hartvigsen (Notre Dame), Finding Triangle-free 2-factors, Revisited

11:45 - 12:05

Venkatesh Srinivasan (UBC), Scalable Misinformation Prevention in Social Networks

12:10 - 12:30

Tamon Stephen (SFU), On the Circuit Diameter Conjecture

CT5: Combinatorics of computing, Earl and Jennie Lohn Policy Room 7000 (Abstracts p. 149)
Chaired by: Eva Rotenberg
10:30 - 10:50

Krystal Guo (Université libre de Bruxelles), Average mixing matrix of quantum walks.

10:55 - 11:15

Kelly Boothby (D-Wave Systems), Discrete methods and applications in quantum annealing

11:20 - 11:40

Anna Lubiw (University of Waterloo), Token Swapping on Trees

11:45 - 12:05

Christopher Martin van Bommel (University of Waterloo), Quantum Walks, State Transfer, and Entanglement

12:10 - 12:30

Lily Wang (University of Waterloo), The Combinatorics of Nearest and Furthest Smaller Values

CT8: Graph algorithms I, McCarthy Tetrault Lecture Room 2245 (Abstracts p. 155)
Chaired by: Jakub Gajarský
10:30 - 10:50

Hung Le (University of Victoria), Light greedy spanners

10:55 - 11:15

Jiajian Leo Liang (Simon Fraser University), Algorithmic Analysis for Ridesharing of Personal Vehicles

11:20 - 11:40

Keivan Hassani Monfared (University of Victoria), Graph Clustering Problems Arising in Neuroscience

11:45 - 12:05

Katherine Moore (Wake Forest University), Parameter-free data clustering via partitioned local depths

12:10 - 12:30

Omer Wasim (University of Victoria), Preserving Large Cuts in Fully Dynamic Graphs
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CT15: Matroids and ordered sets, McLean Management Studies Lab 2945 (Abstracts p. 167)
Chaired by: Jorn van der Pol
10:30 - 10:50

John Goldwasser (West Virginia University), Polychromatic colorings in the integers and the integers mod
n

10:55 - 11:15

Karin-Therese Howell (Stellenbosch University), Finite dimensional near-vector spaces and their matroids

11:20 - 11:40

Richard Lang (University of Waterloo), Upper density of monochromatic infinite paths

11:45 - 12:05

Sean McGuinness (Thompson Rivers University), Serial Exchanges of Elements in a Matroid

12:10 - 12:30

Tamás Mészáros (Freie Universität Berlin), Boolean dimension and tree-width

12:30 - 14:00

Lunch break

Plenary Talk, Chaired by Jozsef Solymosi (Abstract p. 47)
14:00 - 14:50

Johannes Carmesin (University of Birmingham, UK), Embedding simply connected 2-complexes in 3-space,
Plenary(p. 47), Djavad Mowafaghian Cinema G3200

14:50 - 15:30

Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200

IM12: Discrete geometry, Sauder Industries Policy Room 2270 (Abstracts p. 70)
Organized by: Agelos Georgakopoulos
15:30 - 15:50

Nóra Frankl (London School of Economics), Nearly k-distance sets

15:55 - 16:15

Arnaud de Mesmay (Grenoble), Bridges between embedded graphs and the geometry of surfaces

16:20 - 16:40

John Haslegrave (University of Warwick), Spanning surfaces in 3-uniform hypergraphs

16:45 - 17:05

Andrew Vince (University of Florida), A Combinatorial Construction of Self Similar Tilings

IM21: Structural graph theory II, Segal Centre 1400-1430 (Abstracts p. 87)
Organized by: Sophie Spirkl
15:30 - 15:50

Sang-il Oum (KAIST), The Erdos-Hajnal property for graphs with no fixed cycle as a pivot-minor

15:55 - 16:15

Rose McCarty (University of Waterloo), Decomposing a graph into odd trails

16:20 - 16:40

Bernard Lidický (Iowa State University), Coloring count cones of planar graphs

16:45 - 17:05

Vaidyanathan Sivaraman (Binghamton University), A tale of two graph invariants

17:10 - 17:30

Matt DeVos (Simon Fraser University), Immersion of 2-Regular Digraphs

SM2: 25 years of the Electronic Journal of Combinatorics II, Fletcher Challenge Theatre 1900 (Abstracts p. 90)
Organized by: Richard A. Brualdi, Bruce Sagan, Maya Stein and David Wood
15:30 - 15:50

Bojan Mohar (Simon Fraser University, Canada), Crossing-critical graphs

15:55 - 16:15

Fan Chung (University of California, San Diego, United States), Problems in spectral graph theory

16:20 - 16:40

Zdeněk Dvořák (Charles University, Czech Republic), On triangle-free planar graphs

16:45 - 17:05

József Solymosi (University of British Columbia, Canada), Rigidity of planar arrangements

CM5: Bootstrap Percolation, McCarthy Tetrault Lecture Room 2245 (Abstracts p. 101)
Organized by: Natasha Morrison and Jonathan Noel
15:30 - 15:50

Janko Gravner (University of California, Davis), Polluted Bootstrap Percolation

15:55 - 16:15

Lianna Hambardzumyan (McGill University), Polynomial method and graph bootstrap percolation

16:20 - 16:40

David Sivakoff (The Ohio State University), Bootstrap percolation on Cartesian products of lattices with
Hamming graphs

16:45 - 17:05

Ivailo Hartarsky (École normale supérieure de Lyon), The second term for two-neighbour bootstrap percolation in two dimensions
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CM12: Elegant and Discrete Mathematics, McLean Management Studies Lab 2945 (Abstracts p. 115)
Organized by: Karen Meagher
15:30 - 15:50

Karen Meagher (University of Regina), All 2-transitive groups have the Erdos-Ko-Rado Property

15:55 - 16:15

Marni Mishna (Simon Fraser University), On the complexity of the cogrowth sequence

16:20 - 16:40

Jessica Striker (North Dakota State University), Bijections - Marvelous, Mysterious, and Missing

16:45 - 17:05

Steph van Willigenburg (Univeristy of British Columbia), The positivity of trees

17:10 - 17:30

Hanmeng (Harmony) Zhan (Université de Montréal), Some elegant results in algebraic graph theory

CM17: Graph Polynomials - Part II, Canfor Policy Room 1600 (Abstracts p. 125)
Organized by: Danielle Cox and Christopher Duffy
15:30 - 15:50

David Wagner (University of Waterloo), Ursell inequalities for random spanning trees

15:55 - 16:15

Christopher Duffy (University of Saskatchewan), The Oriented Chromatic Polynomial

16:20 - 16:40

Nicholas Harvey (University of British Columbia), Computing the Independence Polynomial in Shearer’s
Region for the Lovasz Local Lemma

16:45 - 17:05

Danielle Cox (Mount Saint Vincent University), Optimal Graphs for Domination Polynomials

CT6: Counting and enumeration, Earl and Jennie Lohn Policy Room 7000 (Abstracts p. 151)
Chaired by: Joe Sawada
15:30 - 15:50

Karel Klouda (Czech Technical University in Prague), Synchronizing delay of (epi)Sturmian morphisms

15:55 - 16:15

Samuel Simon (Simon Fraser University), The asymptotics of reflectable weighted walks in arbitrary dimension

16:20 - 16:40

Foster Tom (University of California, Berkeley), Classifying the near-equality of ribbon Schur functions

16:45 - 17:05

Amélie Trotignon (Simon Fraser University & Institut Denis Poisson, Université de Tours), Walks avoiding
a quadrant

CT7: Extremal graph theory, Cominco Policy Room 1415 (Abstracts p. 153)
Chaired by: Felix Lazebnik
15:30 - 15:50

Andrzej Czygrinow (Arizona State University), Rainbow cycles in colored graphs

15:55 - 16:15

Rachel Kirsch (London School of Economics), Many cliques with few edges

16:20 - 16:40

Stanislaw Radziszowski (Rochester Institute of Technology), On a Diagonal Conjecture for Classical Ramsey
Numbers

16:45 - 17:05

Youngho Yoo (Georgia Institute of Technology), The extremal functions for triangle-free graphs with excluded minors

17:45 - 18:45

Careers Advice from Diverse Perspectives, Fletcher Challenge Theatre 1900

18:45 - 19:45

Registration, Outside Segal Centre 1400-1430

19:00 - 21:00

Welcome Reception sponsored by D-Wave Systems and 1QBit, Segal Centre 1400-1430
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Wednesday May 29
8:30 - 9:00

Registration, Outside Djavad Mowafaghian Cinema G3200

Plenary Talk, Chaired by Rick Brewster (Abstract p. 47)
9:00 - 9:50

Marthe Bonamy (Laboratoire Bordelais de Recherche en Informatique, France), Around Brooks’ theorem,
Plenary(p. 47), Djavad Mowafaghian Cinema G3200

9:50 - 10:30

Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200

IM6: Combinatorial optimization I, Segal Centre 1420-1430 (Abstracts p. 59)
Organized by: Tamon Stephen
10:30 - 10:50

Kanstantsin Pashkovich (University of Ottawa), On the approximability of the stable matching problem
with ties of size two

10:55 - 11:15

Mehrdad Ghadiri (University of British Columbia), In Search of Tractable Supermodular Maximization
Problems

11:20 - 11:40

Charles Viss (University of Colorado, Denver), A Polyhedral Model for Enumeration and Optimization over
the Set of Circuits

11:45 - 12:05

Amy Wiebe (University of Washington), Slack Realization Spaces

IM10: Discrete algorithms I, Fletcher Challenge Theatre 1900 (Abstracts p. 66)
Organized by: Marcin Pilipczuk
10:30 - 10:50

Greg Bodwin (Georgia Tech), Distance and Reachability Preservers

10:55 - 11:15

Radu Curticapean (ITU Copenhagen), Counting small patterns via homomorphisms

11:20 - 11:40

Krzysztof Nowicki (University of Wroclaw), MST in O(1) rounds of Congested Clique

11:45 - 12:05

Eva Rotenberg (Technical University of Denmark), Online Bipartite Matching with Amortized O(log2 n)
Replacements

12:10 - 12:30

Sophie Spirkl (Rutgers), Four-coloring P6 -free graphs

IM16: Graph decompositions, Segal Centre 1400-1410 (Abstracts p. 77)
Organized by: Marthe Bonamy
10:30 - 10:50

Fábio Botler (Universidade Federal do Rio de Janeiro), Gallai’s Conjecture for Triangle-Free Planar Graphs

10:55 - 11:15

Daniel Cranston (Virginia Commonwealth University), Circular Coloring of Planar Graphs

11:20 - 11:40

Natasha Morrison (University of Cambridge and IMPA), Partitioning the vertices of a torus into isomorphic
subgraphs

11:45 - 12:05

Tom Kelly (University of Waterloo), Fractional Coloring with Local Demands

CM18: Graph Searching Games - Part I, Sauder Industries Policy Room 2270 (Abstracts p. 127)
Organized by: Anthony Bonato and Danielle Cox
10:30 - 10:50

Anthony Bonato (Ryerson University), Bounds and algorithms for graph burning

10:55 - 11:15

Nancy Clarke (Acadia University), `-Visibility Cops and Robber

11:20 - 11:40

Sean English (Ryerson University), Catching Robbers Quickly and Efficiently

11:45 - 12:05

Natasha Komarov (St. Lawrence University), Containing a robber on a graph
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CM21: Matching Theory, McCarthy Tetrault Lecture Room 2245 (Abstracts p. 133)
Organized by: Nishad Kothari
10:30 - 10:50

Marcelo Carvalho (Federal University of Mato Grosso do Sul (UFMS)), Birkhoff–von Neumann Graphs that
are PM-compact

10:55 - 11:15

Nishad Kothari (University of Campinas (UNICAMP)), Constructing K4 -free bricks that are Pfaffian

11:20 - 11:40

Phelipe Fabres (Federal University of Mato Grosso do Sul (UFMS)), Minimal Braces

11:45 - 12:05

Michael Plummer (Vanderbilt University), Distance Matching in Planar Triangulations: some new results

12:10 - 12:30

Robert Aldred (University of Otago), Asymmetric Distance Matching Extension

CM25: Symmetry in Graphs - Part I, Canfor Policy Room 1600 (Abstracts p. 141)
Organized by: Joy Morris
10:30 - 10:50

Debra Boutin (Hamilton College), New Techniques in the Cost of 2-Distinguishing Hypercubes

10:55 - 11:15

Karen Collins (Wesleyan University), The distinguishing number of posets and lattices

11:20 - 11:40

Richard Hammack (Virginia Commonwealth University), Edge-transitive direct products of graphs

11:45 - 12:05

Bohdan Kivva (University of Chicago), Minimal degree of the automorphism group of primitive coherent
configurations

12:10 - 12:30

Florian Lehner (University of Warwick), On symmetries of vertex and edge colourings of graphs

CT3: Combinatorial geometry, Canadian Pacific Lecture Room 1530 (Abstracts p. 147)
Chaired by: Andrew Vince
10:30 - 10:50

Umakanta Pattanayak (Singapore University of Technology and Design), Geometry of integer hulls of strictly
convex sets

10:55 - 11:15

David Richter (Western Michigan University), A Report on Orthotopes

11:20 - 11:40

Sergei Tsaturian (University of Manitoba), Results in Euclidean Ramsey theory

11:45 - 12:05

Ethan White (University of British Columbia), Rigid unit-bar frameworks

12:10 - 12:30

Stephen J. Young (Pacific Northwest National Laboratory), A Linear Time Measure for Network Analysis

CT16: Probabilistic methods, Scotiabank Lecture Room 1315 (Abstracts p. 169)
Chaired by: Jane Gao
10:30 - 10:50

Mikhail Isaev (Monash University), Distribution of tree parameters via martingale CLT

10:55 - 11:15

Oleksii Omelchenko (Simon Fraser University), Satisfiability Threshold for Power Law Random 2-SAT derived from Configuration Model

11:20 - 11:40

Peter Otto (Willamette University), Vector multiplicative coalescent processes and mean minimal spanning
trees of multipartite graphs

11:45 - 12:05

Igor Shinkar (Simon Fraser University), On Coloring Random Subgraphs of a Fixed Graph

12:10 - 12:30

Alexandra Wesolek (Simon Fraser University), Bootstrap percolation in Ore-type graphs

CT19: Structure of graphs I, McLean Management Studies Lab 2945 (Abstracts p. 175)
Chaired by: David Wood
10:30 - 10:50

Mark Ellingham (Vanderbilt University), The structure of 4-connected K2,t -minor-free graphs

10:55 - 11:15

Cheolwon Heo (University of Waterloo), Signed graphs with the same even cycles

11:20 - 11:40

David Kirkpatrick (University of British Columbia), Isolated Perfect Matchings

11:45 - 12:05

Samuel Mohr (TU Ilmenau), Kempe Chains and Rooted Minors

12:10 - 12:30

Douglas B. West (Zhejiang Normal University and University of Illinois), Cut-edges and Regular Subgraphs
in Odd-degree Regular Graphs
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12:30 - 14:00

Lunch break

12:30 - 14:00

Women’s Lunch sponsored by PIMS, World Art Centre G2555

Plenary Talk, Chaired by Angele Hamel (Abstract p. 47)
14:00 - 14:50

Federico Ardila (San Francisco State University, USA), The geometry of matroids, Plenary(p. 47), Djavad
Mowafaghian Cinema G3200

14:50 - 15:30

Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200

IM7: Combinatorial optimization II, Segal Centre 1420-1430 (Abstracts p. 61)
Organized by: Tamon Stephen
15:30 - 15:50

Ahmad Abdi (Carnegie Mellon University and London School of Economics), Intersecting families in Combinatorial Optimization

15:55 - 16:15

Dabeen Lee (Carnegie Mellon University), Deltas, extended odd holes, and their blockers

16:20 - 16:40

Anne Condon (University of British Columbia), Predicting Minimum Free Energy Structures of Multistranded Nucleic Acid Systems is APX–Hard

16:45 - 17:05

Tony Huynh (Universite libre de Bruxelles), Stable sets in graphs with no two disjoint odd cycles

IM11: Discrete algorithms II, Fletcher Challenge Theatre 1900 (Abstracts p. 68)
Organized by: Marcin Pilipczuk
15:30 - 15:50

Jakub Gajarský (TU Berlin), Sparsity and algorithms

15:55 - 16:15

Meike Hatzel (TU Berlin), Polynomial Planar Directed Grid Theorem

16:20 - 16:40

Sándor Kisfaludi-Bak (Eindhoven University of Technology), ETH-tight exact algorithm for Euclidean TSP

16:45 - 17:05

Jesper Nederlof (Eindhoven University of Technology), Towards Faster Exponential Time Algorithms for
Subset Sum

17:10 - 17:30

Marcin Pilipczuk (University of Warsaw), On Subexponential Parameterized Algorithms for Steiner Tree
and Directed Subset TSP on Planar Graphs

IM15: Extremal combinatorics, Segal Centre 1400-1410 (Abstracts p. 75)
Organized by: Joonkyung Lee
15:30 - 15:50

Jacques Verstraete (UC San Diego), Generalized Turán Numbers for Hypergraphs

15:55 - 16:15

Maya Stein (Universidad de Chile), Clique immersions and independence number

16:20 - 16:40

Eoin Long (University of Oxford), Cycle-complete Ramsey numbers

16:45 - 17:05

Alexander Sidorenko (New York), A bipartite Turán problem for quadruples

17:10 - 17:30

Felix Lazebnik (University of Delaware), Graphs defined by systems of multivariate polynomial equations

CM9: Design Theory - Part I, Canadian Pacific Lecture Room 1530 (Abstracts p. 109)
Organized by: Andrea Burgess , Peter Danziger and David Pike
15:30 - 15:50

Esther Lamken (California Institute of Technology), Constructions and uses of incomplete pairwise balanced
designs

15:55 - 16:15

Peter Dukes (University of Victoria), Packings of 4-cliques in complete graphs

16:20 - 16:40

Flora Bowditch (University of Victoria), Localized Structure in Graph Decompositions

16:45 - 17:05

Iren Darijani (Memorial University of Newfoundland), k-colourings of star systems
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CM19: Graph Searching Games - Part II, Sauder Industries Policy Room 2270 (Abstracts p. 129)
Organized by: Anthony Bonato and Danielle Cox
15:30 - 15:50

Bill Kinnersley (University of Rhode Island), Cops and Lawless Robbers

15:55 - 16:15

Kerry Ojakian (Bronx Community College (C.U.N.Y.)), Graphs that are cop-win, but not zombie-win

16:20 - 16:40

Pawel Pralat (Ryerson University), Zero Forcing Number of Random Regular Graphs

16:45 - 17:05

Ladislav Stacho (Simon Fraser University), Efficient Periodic Graph Traversal on Graphs with a Given
Rotation System

CM26: Symmetry in Graphs - Part II, Canfor Policy Room 1600 (Abstracts p. 143)
Organized by: Joy Morris
15:30 - 15:50

Michael Giudici (University of Western Australia), Arc-transitive bicirculants

15:55 - 16:15

Klavdija Kutnar (University of Primorska), Hamilton paths of cubic vertex-transitive graphs

16:20 - 16:40

Joy Morris (University of Lethbridge), Almost all Cayley digraphs are DRRs

16:45 - 17:05

Gabriel Verret (University of Auckland), An update on the Polycirculant Conjecture

CT1: Algebraic combinatorics I, Scotiabank Lecture Room 1315 (Abstracts p. 144)
Chaired by: Alexander Garver
15:30 - 15:50

Logan Crew (University of Pennsylvania), A Deletion-Contraction Relation for the Chromatic Symmetric
Function

15:55 - 16:15

Hiranya Kishore Dey (IIT Bombay, India), Gamma positivity of the Excedance based Eulerian polynomial
in positive elements of Classical Weyl Groups

16:20 - 16:40

Orli Herscovici (Technion - Israel Institute of Technology), p, q-deformed Touchard polynomials and statistics on set partitions

16:45 - 17:05

Yotsanan Meemark (Chulalongkorn University), Zero Divisor Graphs of Finite Chain Rings

17:10 - 17:30

Amarpreet Rattan (Simon Fraser University), Factorizations of canonical full cycle, k-parking functions and
cacti.

CT10: Graph coloring I, McCarthy Tetrault Lecture Room 2245 (Abstracts p. 159)
Chaired by: Bernard Lidický
15:30 - 15:50

Jamie de Jong (University of Waterloo), Jaeger’s Strong 3-Flow Conjecture for Graphs in Low Genus
Surfaces

15:55 - 16:15

Ingo Schiermeyer (Technische Universität Bergakademie Freiberg), Polynomial chi-binding functions and
forbidden induced subgraphs - a survey

16:20 - 16:40

Thomas Schweser (Technische Universität Ilmenau), On DP-Coloring of Digraphs

16:45 - 17:05

Rinovia Simanjuntak (Institut Teknologi Bandung, Indonesia), On D−Magic Hypercubes

CT17: Rankings, McLean Management Studies Lab 2945 (Abstracts p. 171)
Chaired by: Gara Pruesse
15:30 - 15:50

Andrew Beveridge (Macalester College), Constructing Admissible Voter Preferences with the Voter Basis

15:55 - 16:15

Charles Jolin-Landry (University of British Columbia), Dual-Sport-Venue Sports Scheduling, Constraint
Programming and Global Constraints - Part 1

16:20 - 16:40

Donovan Hare (University of British Columbia), Dual-Sport-Venue Sports Scheduling, Constraint Programming and Global Constraints - Part 2

16:45 - 17:05

Sarah Wolff (Denison University), Inferring Rankings From First Order Marginals

17:45 - 18:45

How to Prepare a Successful NSERC Discovery Grant Application, Fletcher Challenge Theatre 1900

19:00 - 20:00

Reception prior to the Public Interest Lecture, World Art Centre G2555
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PubLec: Public Interest Lecture, Djavad Mowafaghian Cinema G3200 (Abstract p. 49)
Chaired by: Gena Hahn
20:00 - 20:50

Bill Cook (University of Waterloo), The traveling salesman problem: postscards from the edge of impossiblity , PubLec(p. 49), Djavad Mowafaghian Cinema G3200
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Thursday May 30
Plenary Talk, Chaired by Dan Kral (Abstract p. 48)
9:00 - 9:50

Anna R. Karlin (University of Washington, USA), Auctions with interdependent valuations, Plenary(p. 48),
Djavad Mowafaghian Cinema G3200

9:50 - 10:30

Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200

IM3: Algebraic and geometric methods in combinatorics I, Fletcher Challenge Theatre 1900 (Abstracts p. 54)
Organized by: Christophe Hohlweg
10:30 - 10:50

Alexander Garver (UQAM), Minuscule reverse plane partitions via representations of quivers

10:55 - 11:15

Aram Dermenjian (UQAM), Facial weak order in hyperplane arrangements

11:20 - 11:40

Elizabeth Miliæeviæ (Hartford College), The Peterson Isomorphism: Moduli of Curves and Alcove Walks

11:45 - 12:05

Emily Barnard (Northeastern University), Graph Associahedra and the Poset of Maximal Tubings

IM5: Algorithmic game theory, Segal Centre 1400-1410 (Abstracts p. 57)
Organized by: Hu Fu and Anna R. Karlin
10:30 - 10:50

Nikhil Devanur (Microsoft Research), Online Stochastic Optimization and game theory: beyond convexity

10:55 - 11:15

Kira Goldner (University of Washington), A Bulow-Klemperer Result for Gains From Trade in Two-Sided
Markets

11:20 - 11:40

Jason Hartline (Northwestern University), Anonymous Pricing for Non-linear Agents

11:45 - 12:05

Kevin Leyton-Brown (University of British Columbia), Formalizing the Boundary Between Strategic and
Nonstrategic Reasoning

12:10 - 12:30

Brendan Lucier (Microsoft Research), Efficiency and Inefficiency in Emission License Auctions

IM8: Computational methods in industrial mathematics I, Segal Centre 1420-1430 (Abstracts p. 63)
Organized by: Bogumil Kamiński and Andrei Raigorodskii
10:30 - 10:50

Pawel Pralat (Ryerson University), Clustering via Hypergraph Modularity

10:55 - 11:15

Richard Darling (U. S. Department of Defense), Resolving labelling conflicts on big graphs via combinatorial
data fusion

11:20 - 11:40

Lukasz Kraiński (SGH Warsaw School of Economics), Optimization of road side units location within vehicle
communication networks using multi-agent routing simulation

11:45 - 12:05

Marcin Opalski (SGH Warsaw School of Economics), Optimization of new roads construction by for intelligent transportation systems - an agent based spatial simulation approach

CM1: Analytic and Probabilistic Techniques in Combinatorics - Part I, Canfor Policy Room 1600 (Abstracts p. 93)
Organized by: Jan Volec
10:30 - 10:50

Debsoumya Chakraborti (Carnegie Mellon University), Extremal Graphs With Local Covering Conditions

10:55 - 11:15

Joonkyung Lee (Universitat Hamburg), On triangulated common graphs

11:20 - 11:40

Jon Noel (University of Warwick), Cycles of length three and four in tournaments

11:45 - 12:05

Yanitsa Pehova (University of Warwick), Decomposing graphs into edges and triangles

12:10 - 12:30

Florian Pfender (University of Colorado Denver), 5-Cycles in Graphs
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CM3: Average Graph Parameters - Part I, Sauder Industries Policy Room 2270 (Abstracts p. 97)
Organized by: Lucas Mol and Ortrud Oellermann
10:30 - 10:50

Lucas Mol (University of Winnipeg), The Mean Subtree Order and the Mean Connected Induced Subgraph
Order

10:55 - 11:15

Stephan Wagner (Stellenbosch University), Extremal subtree densities of trees

11:20 - 11:40

Hua Wang (Georgia Southern University), Average distance between leaves and peripheral vertices

11:45 - 12:05

Pengyu Liu (Simon Fraser University), A polynomial metric on rooted binary tree shapes

CM6: Colourings and homomorphisms, Scotiabank Lecture Room 1315 (Abstracts p. 103)
Organized by: Gary MacGillivray
10:30 - 10:50

Debra Boutin (Hamilton College), Geometric Homomorphisms and the Geochromatic Number

10:55 - 11:15

Richard Brewster (Thompson Rivers University), The complexity of signed graph homomorhpisms

11:20 - 11:40

Christopher Duffy (University of Saskatchewan), Colourings, Simple Colourings, and a Connection to Bootstrap Percolation

11:45 - 12:05

John Gimbel (University of Alaska), Bounds on the fractional chromatic number of a graph.

12:10 - 12:30

Jae-Baek Lee (Kyungpook National University), Reconfiguring Reflexive Digraphs

CM10: Design Theory - Part II, McLean Management Studies Lab 2945 (Abstracts p. 111)
Organized by: Andrea Burgess , Peter Danziger and David Pike
10:30 - 10:50

Marco Buratti (Università degli Studi di Perugia), Cyclic designs: some selected topics

10:55 - 11:15

Saad El-Zanati (Illinois State University), On edge orbits and hypergraph designs

11:20 - 11:40

Francesca Merola (Università Roma Tre), Cycle systems of the complete multipartite graph

11:45 - 12:05

Mateja Sajna (University of Ottawa), On the Honeymoon Oberwolfach Problem

12:10 - 12:30

Sibel Ozkan (Gebze Technical University), On The Hamilton-Waterloo Problem and its Generalizations

CT11: Graph coloring II, McCarthy Tetrault Lecture Room 2245 (Abstracts p. 161)
Chaired by: Ingo Schiermeyer
10:30 - 10:50

Mark Kayll (University of Montana), On uniquely G-colourable digraphs of large girth

10:55 - 11:15

Amirhossein Kazeminia (Simon Fraser University), Counting homomorphisms modulo prime

11:20 - 11:40

Elham Roshanbin (Alzahra University), Star edge colouring of graphs

11:45 - 12:05

Nathan Singer (Simon Fraser University), Colouring Complexes

12:10 - 12:30

Feiran(Frank) Yang (University of Victoria), 2-limited broadcast domination on subcubic graph

CT18: Spectral graph theory, Cominco Policy Room 1415 (Abstracts p. 173)
Chaired by: Florian Lehner
10:30 - 10:50

Mustapha Aouchiche (Dep. Mathematical sciences, COS, UAEU, Al Ain, UAE), Distance Laplacian Eigenvalues and Chromatic Number in Graphs

10:55 - 11:15

Kate Lorenzen (Iowa State University), Constructions of Distance Laplacian Cospectral Graphs

11:20 - 11:40

Kris Vasudevan (University of Calgary), Influence of signs on expander graphs: Ramanujan graphs*

11:45 - 12:05

Xiaojing Wang (University Waterloo), Constructing Comatching Graphs by 2-Sums

12:10 - 12:30

Xiaohong Zhang (University of Manitoba), Laplacian fractional revival in graphs

12:30 - 14:00

Lunch break
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Plenary Talk, Chaired by Angele Hamel (Abstract p. 48)
14:00 - 14:50

Peter Nelson (University of Waterloo), Induced binary submatroids, Plenary(p. 48), Djavad Mowafaghian
Cinema G3200

14:50 - 15:30

Coffee break, Outside Djavad Mowafaghian Cinema G3200

IM4: Algebraic and geometric methods in combinatorics II, Fletcher Challenge Theatre 1900 (Abstracts p. 56)
Organized by: Christophe Hohlweg
15:30 - 15:50

Stephanie van Willigenburg (UBC), Noncommutative chromatic symmetric functions revisited

15:55 - 16:15

Brendon Rhoades (UCSD), Spanning configurations

16:20 - 16:40

Maria Monks Gillespie (UC Davis), Characterization of queer supercrystals

16:45 - 17:05

Nathan Williams (UT Dallas), Reflexponents

IM9: Computational methods in industrial mathematics II, Segal Centre 1400-1430 (Abstracts p. 65)
Organized by: Bogumil Kamiński and Andrei Raigorodskii
15:30 - 15:50

Jacek Filipowski (SGH Warsaw School of Economics), Urban traffic optimization via cost incentivisation
through a dynamic mutual payments between vehicle commuters

15:55 - 16:15

Przemyslaw Szufel (SGH Warsaw School of Economics), Unsupervised machine learning methods for
anomaly detection software-as-a-service application network traffic logs

16:20 - 16:40

Andrei Raigorodskii (Moscow Institute of Physics and Technology, Russia), Object detection and motion
parameters estimation algorithms in application for autonomous driving systems

IM13: Enumerative combinatorics I, Earl and Jennie Lohn Policy Room 7000 (Abstracts p. 71)
Organized by: Sergi Elizalde
15:30 - 15:50

Jessica Striker (North Dakota State University), Sign matrix polytopes from Young tableaux

15:55 - 16:15

Ae Ja Yee (Penn State), A lecture hall theorem for m-falling partitions

16:20 - 16:40

Michael Albert (University of Otago), Wilf-equivalence and Wilf-collapse

16:45 - 17:05

Miklos Bona (University of Florida), Pattern avoidance in permutations and their squares

17:10 - 17:30

Jay Pantone (Marquette University), How many chord diagrams have no short chords?

SM3: Tutte Prize, McCarthy Tetrault Lecture Room 2245 (Abstracts p. 91)
Chaired by: Douglas B. West
15:30 - 15:50

Peter Bradshaw (Simon Fraser University), Cops and Robbers on Abelian Cayley Graphs

15:55 - 16:15

Lianna Hambardzumyan (McGill University), Chang’s lemma via Pinsker’s inequality

16:20 - 16:40

Matěj Konečný (Department of Applied Mathematics, Faculty of Mathematics and Physics, Charles University), Extending partial isometries of antipodal graphs

16:45 - 17:05

Benjamin Moore (University of Waterloo), The pseudoforest analogue of the strong nine dragon tree conjecture is true

17:10 - 17:30

Michal Seweryn (Jagelonian University), Improved bound for the dimension of posets of treewidth two

17:35 - 17:55

Abhinav Shantanam (Simon Fraser University), Minimum Balanced Bipartitions of Planar Triangulations
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CM2: Analytic and Probabilistic Techniques in Combinatorics - Part II, Canfor Policy Room 1600 (Abstracts p. 95)
Organized by: Jan Volec
15:30 - 15:50

Robert Hancock (Masaryk University), Some results in 1-independent percolation

15:55 - 16:15

Guilherme Oliveira Mota (Universidade Federal do ABC), The multicolour size-Ramsey number of powers
of paths

16:20 - 16:40

Robert Šámal (Charles University), A rainbow version of Mantel’s Theorem

16:45 - 17:05

Maryam Sharifzadeh (University of Warwick), Graphons with minimum clique density

CM4: Average Graph Parameters - Part II, Sauder Industries Policy Room 2270 (Abstracts p. 99)
Organized by: Lucas Mol and Ortrud Oellermann
15:30 - 15:50

Stijn Cambie (Radboud University), Asymptotic resolution of a question of Plesnı́k

15:55 - 16:15

Peter Dankelmann (University of Johannesburg), The average distance of maximal planar graphs

16:20 - 16:40

Suil O (State University of New York, Korea), Average connectivity and average edge-connectivity in graphs

16:45 - 17:05

Ortrud Oellermann (University of Winnipeg), The average connectivity of minimally 2-connected graphs

CM11: Design Theory - Part III, McLean Management Studies Lab 2945 (Abstracts p. 113)
Organized by: Andrea Burgess , Peter Danziger and David Pike
15:30 - 15:50

Doug Stinson (University of Waterloo), Constructions of optimal orthogonal arrays with repeated rows

15:55 - 16:15

Brett Stevens (Carleton University), Affine planes with ovals for blocks

16:20 - 16:40

Trent Marbach (Nankai University), Balanced Equi-n-squares

16:45 - 17:05

Hadi Kharighani (University of Lethbridge), Unbiased Orthogonal Designs

18:00 - 20:00

Graduate Networking Reception sponsored by Elsevier. Announcement of winner of the Tutte Student Paper
Award, and presentation of a Kirkman Medal of the Institute of Combinatorics and its Applications,
Segal Centre 1400-1430
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Friday May 31
Plenary Talk, Chaired by Pawel Pralat (Abstract p. 48)
9:00 - 9:50

Mike Molloy (University of Toronto), Graph Colouring with the Probabilistic Method, Plenary(p. 48),
Djavad Mowafaghian Cinema G3200

9:50 - 10:30

Registration and coffee break, Outside Djavad Mowafaghian Cinema G3200

IM1: Additive combinatorics I, Segal Centre 1420-1430 (Abstracts p. 50)
Organized by: Hamed Hatami
10:30 - 10:50

Shachar Lovett (University of California San Diego), The sunflower conjecture - new perspectives

10:55 - 11:15

Avishay Tal (Stanford University), Fourier Tails of Boolean Functions and Their Applications

11:20 - 11:40

Cosmin Pohoata (Caltech University), Upper bounds for sets of points with prescribed pairwise distances

11:45 - 12:05

Hamed Hatami (McGill University), Influences of coalitions over arbitrary product distributions

IM14: Enumerative combinatorics II, Fletcher Challenge Theatre 1900 (Abstracts p. 73)
Organized by: Sergi Elizalde
10:30 - 10:50

Alejandro Morales (University of Massachusetts Amherst), Analogues of factorization problems of permutations in other groups

10:55 - 11:15

Greta Panova (University of Pennsylvania / University of Southern California), Hook-length formulas for
skew shapes

11:20 - 11:40

Sylvie Corteel (CNRS Université Paris Diderot), Bounded Lecture Hall Tableaux

11:45 - 12:05

Marc Noy (Universitat Politecnica de Catalunya), Counting labelled 4-regular planar graphs

12:10 - 12:30

Andrew Rechnitzer (University of British Columbia), Some cogrowth problems

IM17: Matroid theory I, Segal Centre 1400-1410 (Abstracts p. 79)
Organized by: Peter Nelson
10:30 - 10:50

Dillon Mayhew (Victoria University of Wellington), Axiomatising bicircular matroids

10:55 - 11:15

Joseph Bonin (George Washington University), New connections between polymatroids and graph coloring

11:20 - 11:40

Rutger Campbell (University of Waterloo), Complexity of Matroid Representability

11:45 - 12:05

Tara Fife (Louisiana State University), Matroids with a Cyclic Arrangement of Circuits and Cocircuits

12:10 - 12:30

Nathan Bowler (University of Hamburg), Flowers in infinite matroids

CM7: Covering Arrays - Part I, Canfor Policy Room 1600 (Abstracts p. 105)
Organized by: Lucia Moura and Brett Stevens
10:30 - 10:50

Brett Stevens (Carleton University), Introduction to covering arrays

10:55 - 11:15

Yasmeen Akhtar (Arizona State University, USA), Constructing High Index Covering Arrays and Their
Application to Design of Experiments

11:20 - 11:40

Kirsten Nelson (Carleton University), Constructing covering arrays from interleaved sequences

11:45 - 12:05

Myra B. Cohen (Iowa State University), Learning to Build Covering Arrays with Hyperheuristic Search
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CM13: Finite Fields in Discrete Mathematics - Part I, Sauder Industries Policy Room 2270 (Abstracts p. 117)
Organized by: Petr Lisonek and Daniel Panario
10:30 - 10:50

Daniel Panario (Carleton University), Finite Fields in Discrete Mathematics

10:55 - 11:15

Thais Bardini Idalino (University of Ottawa), Embedding cover-free families and cryptographical applications

11:20 - 11:40

Daniele Bartoli (University of Perugia), More on exceptional scattered polynomials

11:45 - 12:05

Claudio Qureshi (University of Campinas), Dynamics of Chebyshev polynomials over finite fields

12:10 - 12:30

Anne Canteaut (Inria Paris), Searching for APN permutations with the butterfly construction

CM20: Graph Structure and Algorithms, Cominco Policy Room 1415 (Abstracts p. 131)
Organized by: Kathie Cameron and Shenwei Huang
10:30 - 10:50

Kathie Cameron (Wilfrid Laurer University), Hadwiger’s Conjecture for (Cap, Even Hole)-Free Graphs

10:55 - 11:15

Owen Merkel (University of Waterloo), An optimal χ-Bound for (P6 , diamond)-free graphs

11:20 - 11:40

Juraj Stacho (Google Zurich), 3-colorable Subclasses of P8 -free Graphs

11:45 - 12:05

César Hernández Cruz (CINVESTAV Mexico), On the Pancyclicity of k-quasi-transitive Digraphs ofLlarge
Diameter

12:10 - 12:30

Pavol Hell (Simon Fraser University), Bipartite Analogues of Comparability and Co-comparability Graphs

CT9: Graph algorithms II, McCarthy Tetrault Lecture Room 2245 (Abstracts p. 157)
Chaired by: Shenwei Huang
10:30 - 10:50

Arthur Busch (University of Dayton), Completion of colored graphs that avoid chordless cycles of prescribed
lengths

10:55 - 11:15

Kevin Hsu (University of Victoria), Minimal obstructions for local tournament orientation completions

11:20 - 11:40

Arti Pandey (Indian Institute of Technology Ropar, INDIA), Complexity of Semitotal Domination in Graphs

11:45 - 12:05

Akbar Rafiey (Simon Fraser University), On approximation of H-coloring

12:10 - 12:30

Yinfeng Zhu (Shanghai Jiao Tong University, China), Strong digraph homomorphisms and non-liftable
indices

CT13: Graphs and geometry, McLean Management Studies Lab 2945 (Abstracts p. 165)
Chaired by: John Gimbel
10:30 - 10:50

Ryan Hayward (University of Alberta), Play Hex like an expert: a 76-year-old lecture

10:55 - 11:15

Yifan Jing (University of Illinois at Urbana-Champaign), The genus of complete 3-uniform hypergraphs

11:20 - 11:40

Valentina Pepe (Sapienza University of Rome), Finite Geometries and Pseudorandom Graphs

11:45 - 12:05

Sima Hajiaghaei Shanjani (University of Victoria), Hardness of Approximation for Geometric Set Cover and
Related Problems

12:10 - 12:30

Matthew Sullivan (University of Waterloo), Fundamentals of Rotation Schemes

12:30 - 14:00

Lunch break

Plenary Talk, Chaired by Rick Brewster (Abstract p. 48)
14:00 - 14:50

Rekha Thomas (University of Washington, USA), Graph Density Inequalities and Sums of Squares, Plenary(p. 48), Djavad Mowafaghian Cinema G3200

14:50 - 15:30

Coffee break, Outside Djavad Mowafaghian Cinema G3200
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IM2: Additive combinatorics II, Segal Centre 1420-1430 (Abstracts p. 52)
Organized by: Hamed Hatami
15:30 - 15:50

Pablo Candela (Autonomous University of Madrid), A generalization of the inverse theorem for uniformity
norms

15:55 - 16:15

Oleksiy Klurman (Royal Institute of Technology (KTH)), The Erdos discrepancy problem over the function
fields

16:20 - 16:40

Jozsef Solymosi (University of British Columbia), The Uniformity Conjecture and the Sum-product Phenomenon

16:45 - 17:05

Eshan Chattopadhyay (Cornell University), Non-Malleable Extractors and Codes from Additive Combinatorics

IM18: Matroid theory II, Segal Centre 1400-1410 (Abstracts p. 81)
Organized by: Peter Nelson
15:30 - 15:50

Jorn van der Pol (University of Waterloo), Enumerating matroids of fixed rank

15:55 - 16:15

Ann-Kathrin Elm (University of Hamburg), Infinite (pseudo-)flowers

16:20 - 16:40

Daryl Funk (Douglas College), Describing quasi-graphic matroids

16:45 - 17:05

Zachary Walsh (University of Waterloo), Quadratically Dense Matroids

CM8: Covering Arrays - Part II, Canfor Policy Room 1600 (Abstracts p. 107)
Organized by: Lucia Moura and Brett Stevens
15:30 - 15:50

Lucia Moura (University of Ottawa), Getting hyper with covering arrays

15:55 - 16:15

Anant Godbole (East Tennessee State University, USA), Covering Arrays for Some Equivalence Classes of
Words

16:20 - 16:40

Muhammad Javed (Ryerson University), Sequence Covering Arrays

16:45 - 17:05

André Castoldi (Universidade Tecnológica Federal do Paraná, Brazil), Bounds on Covering Codes in
Rosenbloom-Tsfasman Spaces using Ordered Covering Arrays

CM14: Finite Fields in Discrete Mathematics - Part II, Sauder Industries Policy Room 2270 (Abstracts p. 119)
Organized by: Petr Lisonek and Daniel Panario
15:30 - 15:50

Sihem Mesnager (University of Paris VIII), On good polynomials over finite fields for optimal locally recoverable codes

15:55 - 16:15

Lucas Reis (University of Sao Paulo), Permutations of finite sets from an arithmetic setting

16:20 - 16:40

Daniel Katz (California State University, Northridge), Nonvanishing minors and uncertainty principles for
Fourier analysis over finite fields

16:45 - 17:05

Ariane Masuda (City University of New York), Functional Graphs of Rédei Functions

17:10 - 17:30

Petr Lisonek (Simon Fraser University), Maximally non-associative quasigroups

CM24: Structured families of graphs and digraphs: characterizations, algorithms and partition problems, Fletcher
Challenge Theatre 1900 (Abstracts p. 139)
Organized by: César Hernández-Cruz
15:30 - 15:50

Sebastián González Hermosillo de la Maza (Simon Fraser University), Arboricity and feedbacks sets in
cographs

15:55 - 16:15

Seyyed Aliasghar Hosseini (Simon Fraser University), The evolution of the structure of ABC-minimal trees

16:20 - 16:40

Jing Huang (University of Victoria), Graph and digraph classes arising from list homomorphism problems

16:45 - 17:05

Mahdieh Malekian (Simon Fraser University), The structure of graphs with no H-immersion

17:10 - 17:30

Arash Rafiey (Indiana State University), Toward a dichotomy for approximation of H-coloring
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CT2: Algebraic combinatorics II, Cominco Policy Room 1415 (Abstracts p. 146)
Chaired by: Jessica Striker
15:30 - 15:50

Dula Giora (Netanya Academic College, Israel), Cohomology Developed Matrices - constructing weighing
matrices from their automorphisms

15:55 - 16:15

Amalya Mihnea (Saint Thomas University), Patterns in Rosary Permutations

16:20 - 16:40

Todd Mullen (Dalhousie University), Chip-Firing And Polyominoes

16:45 - 17:05

Lavanya Selvaganesh (Department of Mathematical Sciences, Indian Institute of Technology (BHU)
Varanasi, India), A Novel algorithm to reconstruct graphs using pseudospectrum

CT12: Graph coloring III, McCarthy Tetrault Lecture Room 2245 (Abstracts p. 163)
Chaired by: Robert Šámal
15:30 - 15:50

Thomas Bellitto (University of Southern Denmark), Connecting edge-colouring

15:55 - 16:15

Kyle MacKeigan (Dalhousie University), Orthogonal Colourings of Degenerate Graphs

16:20 - 16:40

Kiki Sugeng (Universitas Indonesia), On Inclusive Distance Vertex Irregular Graphs

16:45 - 17:05

Virgélot Virgile (Université de Montréal), Eternal Domination: Realizable and non-realizable triples

17:10 - 17:30

Wing Hong Tony Wong (Kutztown University of Pennsylvania), The Edge-Distinguishing Chromatic Number of Various Graphs

CT20: Structure of graphs II, McLean Management Studies Lab 2945 (Abstracts p. 177)
Chaired by: Mark Ellingham
15:30 - 15:50

Alizée Gagnon (Université de Montréal), On Self-Contained Graphs

15:55 - 16:15

Shonda Gosselin (University of Winnipeg), Almost t-complementary uniform hypergraphs

16:20 - 16:40

John Irving (Saint Mary’s University), Counting Locally Oriented Noncrossing Trees

16:45 - 17:05

Robert D. Luther (Memorial University of Newfoundland), Existential Closure in Line Graphs

17:10 - 17:30

Masood Masjoody (Simon Fraser University), Cops and Robbers on Graphs with a Set of Forbidden Induced
Subgraphs

Plenary Talks
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Room: Djavad Mowafaghian Cinema G3200
Abstracts

DAVID CONLON, University of Oxford, UK
[Tuesday May 28, 9:00]
Around extremal numbers
The extremal number ex(n, H) is the maximum number of edges in an H-free graph with n vertices. When H has chromatic
number at least three, the extremal number is well understood, but when H is bipartite, the function remains mysterious. Until
very recently, the asymptotic behaviour of ex(n, H) was known for only a handful of bipartite graphs. However, the situation
has changed dramatically in recent years. In this talk, we will discuss some of this progress.
If time permits, we will also touch upon the related question of counting the number of copies of a fixed bipartite graph in a
graph of given density.
Partly based on joint work with Boris Bukh, Oliver Janzer and Joonkyung Lee.
Chaired by: Dan Kral

JOHANNES CARMESIN, University of Birmingham, UK
[Tuesday May 28, 14:00]
Embedding simply connected 2-complexes in 3-space
We characterise the embeddability of simply connected 2-dimensional simplicial complexes in 3-space in a way analogous to
Kuratowski’s characterisation of graph planarity, by excluded minors. This answers questions of Lovasz, Pardon and Wagner.
Chaired by: Jozsef Solymosi

MARTHE BONAMY, Laboratoire Bordelais de Recherche en Informatique, France
[Wednesday May 29, 9:00]
Around Brooks’ theorem
In this talk, we will discuss various results around Brooks’ theorem: a graph has chromatic number at most its maximum
degree, unless it is a clique or an odd cycle. We will consider stronger variants and local versions, as well as the structure of
the solution space of all corresponding colorings.
Chaired by: Rick Brewster

FEDERICO ARDILA, San Francisco State University, USA
[Wednesday May 29, 14:00]
The geometry of matroids
Matroid theory is a combinatorial theory of independence which has its origins in linear algebra and graph theory, and turns
out to have deep connections with many other fields. With time, the geometric roots of the field have grown much deeper,
bearing many new fruits.
The geometric approach to matroid theory has recently led to the development of fascinating mathematics at the intersection
of combinatorics, algebra, and geometry, and to the solution of long-standing questions. This talk will survey some recent
successes.
Chaired by: Angele Hamel
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ANNA R. KARLIN, University of Washington, USA
[Thursday May 30, 9:00]
Auctions with interdependent valuations
Most auction theory assumes that the bidders’ values for the goods and services being sold do not depend on other bidders’
values. The interdependent setting [Milgrom & Weber] goes beyond this to capture the value of resale and the aggregation of
information different bidders have about the goods being sold.
In the talk, we will survey research on auction design in interdependent settings and present new results on social welfare
maximization in combinatorial auctions for this setting.
Joint work with Alon Eden, Michal Feldman, Amos Fiat and Kira Goldner.
Chaired by: Dan Kral

PETER NELSON, University of Waterloo
[Thursday May 30, 14:00]
Induced binary submatroids
A binary matroid M can be thought of as a set X of nonzero vectors in an ‘ambient’ vector space V over the field GF(2).
Intersecting X with a subspace W of V gives a smaller matroid N with ambient space W ; we say that N is an induced
submatroid of M . This gives a rich partial order on binary matroids that is analogous to the induced subgraph order, having its
own natural structural and extremal questions with interesting answers. We discuss some new results in this area that concern
matroidal analogues of chromatic number, chi-boundedness and claw-free graphs. No knowledge of matroid theory will be
assumed.
Chaired by: Angele Hamel

MIKE MOLLOY, University of Toronto
[Friday May 31, 9:00]
Graph Colouring with the Probabilistic Method
I will overview applications of the probabilistic method to graph colouring problems. This will include uses of entropy compression, a recent variation of the Lovasz Local Lemma. The focus of this talk will be on how to apply the techniques.
Chaired by: Pawel Pralat

REKHA THOMAS, University of Washington, USA
[Friday May 31, 14:00]
Graph Density Inequalities and Sums of Squares
Many results in extremal graph theory can be formulated as inequalities on graph densities. While many inequalites are
known,many more are conjectured. A standard tool to establish an inequality is to write the expression whose nonnegativity
needs to be certified, as a sum of squares. This technique has had many successes but also limitations. In this talk I will
describe new restrictions that show that several simple inequalities cannot be certified by sums of squares. These results extend
to the powerful frameworks of flag algebras by Razborov and graph algebras by Lovasz and Szegedy. Joint work with Greg
Blekherman, Annie Raymond, and Mohit Singh
Chaired by: Rick Brewster

PubLec: Public Interest Lecture
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Chair: Gena Hahn (Université de Montréal)
Room: Djavad Mowafaghian Cinema G3200
Abstract

BILL COOK, University of Waterloo
[Wednesday May 29, 20:00]
The traveling salesman problem: postscards from the edge of impossiblity
Given n points, the TSP asks for the shortest route to visit them all. Simple enough. But even a whisper of the problem
strikes fear in the heart of the computing world. Last year, a Washington Post article reported it would take ”1,000 years to
compute the most efficient route between 22 cities.”
In an ultimate battle of math versus the impossible, the impossible wins: it is likely no TSP solution method can have good
performance on every data set as the number of points n goes off to infinity. That said, the 1,000-year claim ignores over 70
years of intense mathematical study. A 22-city TSP can be handled in a snap with modern techniques, even on an iPhone.
Going larger, examples with nearly 50,000 points and Google Map walking distances have been solved to precise optimality.
And if we have a couple of million points to visit, say the nearest stars to our sun, then my money is on the math. Indeed,
for this particular example, with 2,079,471 stars, we have a route that is guaranteed to be no more than 1.00002 times longer
than a shortest possible solution. A few new ideas, perhaps from members of the audience, could nail down the optimal star
tour.
Complexity theory suggests there are limits to the power of general-purpose computational techniques, in science and elsewhere.
But what are these limits and how widely do they constrain our quest for knowledge? The TSP can play a crucial role in this
context, demonstrating whether or not focused efforts on a single, possibly unsolvable, problem will produce results beyond
our expectations.

IM1: Additive combinatorics I
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Org: Hamed Hatami (McGill University)
Additive combinatorics is an area of mathematics that studies combinatorial properties of subsets of integers or other Abelian
groups. Other than its two obvious roots, number theory, and discrete mathematics, it has surprisingly deep connections to
harmonic analysis, ergodic theory and theoretical computer science. This mini-symposium will cover topics that are of interests
to additive combinatorics and theoretical computer science.

Room: Segal Centre 1420-1430
Abstracts

SHACHAR LOVETT, University of California San Diego
[Friday May 31, 10:30]
The sunflower conjecture - new perspectives
The Erdos-Rado sunflower conjecture is one of the tantalizing open problems in combinatorics. I will describe how it relates
to topics studied in theoretical computer science, such as randomness extractors and DNF compression. In particular, how
improved constructions for these objects implies improved bounds for the sunflower conjecture.
Based on joint works with Xin Li, Noam Solomon and Jiapeng Zhang.

AVISHAY TAL, Stanford University
[Friday May 31, 10:55]
Fourier Tails of Boolean Functions and Their Applications
The discrete Fourier expansion is a widely used tool in Boolean functions analysis, representing a Boolean function as a
multilinear polynomial. Several well-studied classes of Boolean functions (e.g., DNF formulae) have the property that they can
be very well-approximated by the low-degree part of their Fourier expansion. We study this phenomenon and draw equivalences
to the behavior of the functions under random restrictions.
Furthermore, we show that being well-approximated by low-degree polynomials implies being approximated by sparse polynomials (not necessarily low-degree). This latter property applies to a wider class of Boolean functions and has important
applications to pseudorandomness.

COSMIN POHOATA, Caltech University
[Friday May 31, 11:20]
Upper bounds for sets of points with prescribed pairwise distances
A subset S of a metric space M is called an s-distance set if the pairs of points in S determine s distinct positive distances
d1 , . . . , ds , which are all realized. There are many well-known problems in extremal combinatorics which ask about or reduce
to upper bounding the size of S, under various additional hypotheses. In the talk, we will discuss the case when M is Rd
n
(with the usual Euclidean distance metric), {0, 1} (with the usual Hamming metric), and connections between these and the
recent Croot-Lev-Pach method from additive combinatorics.

HAMED HATAMI, McGill University
[Friday May 31, 11:45]
Influences of coalitions over arbitrary product distributions
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The seminal result of Kahn, Kalai and Linial shows that a coalition of o(n) players can bias the outcome of any Boolean
function {0, 1}n → {0, 1} with respect to the uniform measure. We extend their result to arbitrary product measures on
{0, 1}n , by combining their argument with a completely different argument that handles very biased coordinates.
This is based on a joint work with Yuval Filmus, Lianna Hambardzumyan, Pooya Hatami, and David Zuckerman.
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Org: Hamed Hatami (McGill University)
Additive combinatorics is an area of mathematics that studies combinatorial properties of subsets of integers or other Abelian
groups. Other than its two obvious roots, number theory, and discrete mathematics, it has surprisingly deep connections to
harmonic analysis, ergodic theory and theoretical computer science. This mini-symposium will cover topics that are of interests
to additive combinatorics and theoretical computer science.

Room: Segal Centre 1420-1430
Abstracts

PABLO CANDELA, Autonomous University of Madrid
[Friday May 31, 15:30]
A generalization of the inverse theorem for uniformity norms
The uniformity norms, introduced by Gowers, are very useful tools in additive combinatorics. A central result regarding these
norms is the inverse theorem, proved for functions on finite cyclic groups by Green, Tao and Ziegler, which states essentially
that such a function has large uniformity norm of order k+1 only if the function correlates with a nilsequence of step k. I shall
discuss recent joint work with Balázs Szegedy in which we obtain a generalization of the Green-Tao-Ziegler inverse theorem,
extending it to a class of objects including all compact abelian groups and also more general objects such as nilmanifolds.

OLEKSIY KLURMAN, Royal Institute of Technology (KTH)
[Friday May 31, 15:55]
The Erdos discrepancy problem over the function fields
The famous Erdos discrepancy problem (now theorem of Tao) asserts that for any sequence {an }n≥1 = {±1}N ,
sup
n,d

n
X

akd = ∞.

k=1

It was observed during the Polymath5 project, that the analog of this statement over the polynomial ring Fq [x] is false. In this
talk, we discuss ”corrected” form of EDP over Fq [x] explaining some features that are not present in the number field setting.
The talk is based on a joint work with A. Mangerel (CRM) and J. Teravainen (Oxford).

JOZSEF SOLYMOSI, University of British Columbia
[Friday May 31, 16:20]
The Uniformity Conjecture and the Sum-product Phenomenon
The sum-product phenomenon states that, for most of the F (x, y) polynomials no matter how do we select two sets of numbers
A and B, where |A| = |B| = n, the range of F (A, B) will be much larger than n. We will see that assuming a major conjecture
in arithmetic geometry, the Uniformity Conjecture of Bombieri and Lang, one can improve some of the classical results in this
area.

ESHAN CHATTOPADHYAY, Cornell University
[Friday May 31, 16:45]
Non-Malleable Extractors and Codes from Additive Combinatorics
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Extractors are algorithms that produce purely random bits from defective sources. Non-malleable extractors generalize extractors
in a strong way, and produce random bits even in the presence of adversaries. I will talk about an explicit construction of
non-malleable extractors using a sum-product theorem over rings. If time permits, I will discuss applications to non-malleable
codes which are an elegant generalization of error-correcting codes.
This is based on joint work with David Zuckerman.
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Org: Christophe Hohlweg (Université du Québec à Montréal)
Since the past decades, many significant results flourished from the interplay between algebra, geometry and combinatorics.
This minisymposium is dedicated to discussing some of the latest developments in algebraic combinatorics, combinatorial
representation theory, reflection groups theory or in geometric combinatorics.

Room: Fletcher Challenge Theatre 1900
Abstracts

ALEXANDER GARVER, UQAM
[Thursday May 30, 10:30]
Minuscule reverse plane partitions via representations of quivers
We study reverse plane partitions defined on minuscule posets. We show that there is bijection between reverse plane partitions
defined on a fixed minuscule poset and isomorphism classes of representations of a Dynkin quiver of the corresponding type,
each of whose indecomposable summands is supported at the minuscule vertex. This bijection shows that reverse plane
partitions encode the Jordan block sizes of a generic nilpotent endomorphism of the corresponding quiver representation. In
addition, this bijection generalizes the Hillman-Grassl correspondence in type A.

ARAM DERMENJIAN, UQAM
[Thursday May 30, 10:55]
Facial weak order in hyperplane arrangements
We describe the facial weak order, a poset structure that extends the poset of regions on a central hyperplane arrangement to
the set of all faces of the arrangement which was first introduced on the braid arrangements by Krob, Latapy, Novelli, Phan
and Schewer. We provide various characterizations of this poset including a local one, a global one, and a geometric one. We
then show that the facial weak order is in fact a lattice for simplicial hyperplane arrangements, generalizing a result by Björner,
Edelman and Zieglar showing the poset of regions is a lattice for simplicial arrangements.

ELIZABETH MILIÆEVIÆ, Hartford College
[Thursday May 30, 11:20]
The Peterson Isomorphism: Moduli of Curves and Alcove Walks
In this talk, I will explain the combinatorial tool of folded alcove walks, in addition to surveying a wide range of applications
in combinatorics, representation theory, and algebraic geometry. As a concrete example, I will describe a labeling of the
points of the moduli space of genus 0 curves in the complete complex flag variety using the combinatorial machinery of alcove
walks. Following Peterson, this geometric labeling partially explains the “quantum equals affine” phenomenon which relates
the quantum cohomology of this flag variety to the homology of the affine Grassmannian. This is joint work with Arun Ram.

EMILY BARNARD, Northeastern University
[Thursday May 30, 11:45]
Graph Associahedra and the Poset of Maximal Tubings
Given a graph G on n vertices, Postnikov defined a graph associahedron PG as an example of a generalized permutohedron, a
polytope whose normal fan coarsens the braid arrangement. Combinatorially, each face of PG corresponds to certain collections
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of compatible subgraphs of G called tubings. Graph associahedra were introduced independently by Carr and Devadoss and by
Davis, Januszkiewicz, and Scott. The associahedron and permutohedron are both examples of graph associahedra. In this talk,
we consider the poset obtained by orienting the one-skeleton of PG according to a certain linear functional, and its relationship
to the weak order on Sn .
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Org: Christophe Hohlweg (Université du Québec à Montréal)
Since the past decades, many significant results flourished from the interplay between algebra, geometry and combinatorics.
This minisymposium is dedicated to discussing some of the latest developments in algebraic combinatorics, combinatorial
representation theory, reflection groups theory or in geometric combinatorics.

Room: Fletcher Challenge Theatre 1900
Abstracts

STEPHANIE VAN WILLIGENBURG, UBC
[Thursday May 30, 15:30]
Noncommutative chromatic symmetric functions revisited
In 1995 Stanley introduced a generalization of the chromatic polynomial of a graph G, called the chromatic symmetric function,
XG , which was generalized to noncommuting variables, YG , by Gebhard-Sagan in 2001. Recently there has been a renaissance in
the study of XG , in particular classifying when XG is a positive linear combination of elementary symmetric or Schur functions,
that is, e-positive or Schur-positive. In this talk we will extend these new results from XG to YG , including classifying when
YG is noncommutative e-positive or noncommutative Schur-positive, in the sense of Bergeron-Hohlweg-Rosas-Zabrocki.
This is joint work with Samantha Dahlberg.

BRENDON RHOADES, UCSD
[Thursday May 30, 15:55]
Spanning configurations
Let V be a finite-dimensional vector space. A sequence (W1 , W2 , . . . , Wr ) of subspaces of V is a spanning configuration if
V = W1 + W2 + · · · + Wr as vector spaces. We will discuss algebraic and combinatorial properties of spanning configurations.
Joint with Brendan Pawlowski and Andy Wilson.

MARIA MONKS GILLESPIE, UC Davis
[Thursday May 30, 16:20]
Characterization of queer supercrystals
We provide a combinatorial characterization of the crystal bases for the quantum queer superalgebra recently introduced by
Grantcharov et al. This characterization is a combination of the local queer relations recently introduced by Assaf and Oguz,
with further axioms and a new graph G characterizing the relations between the type A components of the queer crystal. We
obtain a combinatorial description of the graph G on the type A components by providing explicit rules for the odd queer
operators in terms of simple operations on highest weight words.
This is joint work with Graham Hawkes, Wencin Poh, and Anne Schilling.

NATHAN WILLIAMS, UT Dallas
[Thursday May 30, 16:45]
Reflexponents
Certain classical generating functions for elements of reflection groups can be expressed using fundamental invariants called
exponents. We give new analogues of such generating functions that accommodate orbits of reflecting hyperplanes using
similar invariants we call reflexponents. Our verifications are case-by-case.

IM5: Algorithmic game theory
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Org: Hu Fu (University of British Columbia) and Anna R. Karlin (University of Washington, USA)
This mini-symposium will explore recent research in the area of algorithmic game theory, i.e., topics at the intersection of
theoretical computer science, game theory and economics. Of particular interest is algorithmic mechanism design, sometimes
referred to as ”incentive engineering”, which focuses on the design of protocols (games) that guarantee that when rational
participants act in their own self-interest, the designer’s goals are achieved. In other words: algorithm design with incentives.

Room: Segal Centre 1400-1410
Abstracts

NIKHIL DEVANUR, Microsoft Research
[Thursday May 30, 10:30]
Online Stochastic Optimization and game theory: beyond convexity
Online Stochastic Optimization (OSO) is a class of problems that capture decision making under uncertainty. The algorithm
has to make real time decisions as it sees new input without knowing future arrival. Some mild stochastic assumptions about
the input such as random arrival order can give near optimal algorithms for a broad class of problems.
We have known how to solve OSO with convex constraints and objectives for a few years now. I will show how game theoretic
considerations lead to formulations that are beyond convexity, and present a few solutions.

KIRA GOLDNER, University of Washington
[Thursday May 30, 10:55]
A Bulow-Klemperer Result for Gains From Trade in Two-Sided Markets
We consider a two-sided market with unit-demand buyers, single-item sellers, and identical items. The designer’s goal is to
maximize the gains from trade (GFT). Myerson-Satterthwaite ’83 states it’s impossible to achieve the optimal GFT using a
mechanism that’s truthful and budget-balanced. Instead, we take the approach of Bulow-Klemperer from revenue maximization,
asking: how many additional buyers must we recruit in order to use a simple, prior-free, deterministic mechanism to approximate
the optimal GFT? We give results for our candidate mechanism, Buyer Trade Reduction, depending on the initial market size
and agent distributions.
Joint work with Moshe Babaioff and Yannai Gonczarowski.

JASON HARTLINE, Northwestern University
[Thursday May 30, 11:20]
Anonymous Pricing for Non-linear Agents
The optimal single-item auction for agents with independent but non-identically distributed values is complex for linear utility
agents (Myerson, 1981) and has no closed-form characterization for non-linear agents (Alaei et al., 2012). For linear utility
agents satisfying a natural regularity property, Alaei et al. (2018) showed that posting an anonymous price is an e-approximation.
We give a parameterized regularity property for non-linear agents and show that the approximation bound of anonymous pricing
for regular agents approximately extends to agents that satisfy this approximate regularity property. We apply this approximation
framework to agents with public-budget utility, private-budget utility, and risk-averse utility.

KEVIN LEYTON-BROWN, University of British Columbia
[Thursday May 30, 11:45]
Formalizing the Boundary Between Strategic and Nonstrategic Reasoning
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It is common to distinguish between strategic behavior and other forms of intentional but ”nonstrategic” behavior; cf. many
prominent models in behavioral game theory. The literature gives no clear guidance on how computationally bounded nonstrategic agents must be, instead singling out specific decision rules and asserting them to be nonstrategic. We propose a
formal characterization of nonstrategic behavior, showing that: (1) it captures all ”nonstrategic” decision rules of which we are
aware; (2) it captures no strategic behavior, in a precise sense. Several computationally easy special cases of Nash equilibrium
also satisfy our criterion.
Joint work with James Wright.

BRENDAN LUCIER, Microsoft Research
[Thursday May 30, 12:10]
Efficiency and Inefficiency in Emission License Auctions
Emission license auctions aim to control the negative externalities of pollution by distributing identical permits to firms, up to
a cap. We can view this as a multi-unit auction with a convex and increasing social cost of production. The goal is to allocate
an efficient number of licenses, distributed to the firms that would make the best use of them. Unfortunately, strategic bidding
behavior—such as demand reduction—can dramatically affect welfare outcomes, especially in the presence of social costs.
In this talk we will explore simple augmentations to the standard auction format that can help limit the impact of strategic
manipulation.
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Org: Tamon Stephen (Simon Fraser University)
Optimization continues to be a central theme in discrete and algorithmic mathematics. It is also a key link to applications,
where it is a cornerstone of data science and machine learning. Themes featured in this session include polyhedra, pivoting
algorithms and network flows.

Room: Segal Centre 1420-1430
Abstracts

KANSTANTSIN PASHKOVICH, University of Ottawa
[Wednesday May 29, 10:30]
On the approximability of the stable matching problem with ties of size two
The stable matching problem is central for game theory. If participants are allowed to have ties, the problem of finding a stable
matching of maximum cardinality is an NP-hard problem, even when the ties are of size two. Moreover, in this setting it is
UGC-hard to provide an approximation for the maximum cardinality stable matching problem with a constant factor smaller
than 4/3. We give a tight analysis of an approximation algorithm given by Huang and Kavitha for the maximum cardinality
stable matching problem with ties of size two, demonstrating an improved 4/3-approximation factor.
Joint work with Robert Chiang.

MEHRDAD GHADIRI, University of British Columbia
[Wednesday May 29, 10:55]
In Search of Tractable Supermodular Maximization Problems
Despite many applications, supermodular maximization has received much less attention than its submodular counter-part due
in part to its intractability. Nevertheless certain special cases, such as metric diversity, are known to have good algorithmic
properties. We introduce a parameterized class of functions called meta-submodular that can be approximately maximized
within a constant factor. Our class includes both metric diversity, monotone submodular and other functions appearing in the
machine learning and optimization literature. Tractability appears to stem from an intrinsic one-sided smoothness property for
their multi-linear extensions. We believe this smoothness property is of independent interest.

CHARLES VISS, University of Colorado, Denver
[Wednesday May 29, 11:20]
A Polyhedral Model for Enumeration and Optimization over the Set of Circuits
Circuits play a fundamental role in linear programming. For instance, circuits are the step directions in various augmentation
schemes for linear programs. Significant challenges lie in the possibly exponential size of the set of circuits of a polyhedron
and the sensitivity to its representation.
We devise a universal framework for enumeration over the set of circuits: a polyhedron in which the circuits appear as vertices.
This enables the direct enumeration of specific subsets of circuits, as well as optimization over circuits. This leads to the
efficient computation of steepest-descent circuit directions and the construction of conformal sums with additional properties.

AMY WIEBE, University of Washington
[Wednesday May 29, 11:45]
Slack Realization Spaces
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In this talk we discuss an ideal associated to a polytope called its slack ideal and show how this ideal can be used to create a
new model for studying realization spaces. These ideals were first introduced to study PSD rank of polytopes, and we show
how their structure encodes other important combinatorial properties. We also present an extension of the model to the setting
of matroids.
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Org: Tamon Stephen (Simon Fraser University)
Optimization continues to be a central theme in discrete and algorithmic mathematics. It is also a key link to applications,
where it is a cornerstone of data science and machine learning. Themes featured in this session include polyhedra, pivoting
algorithms and network flows.

Room: Segal Centre 1420-1430
Abstracts

AHMAD ABDI, Carnegie Mellon University and London School of Economics
[Wednesday May 29, 15:30]
Intersecting families in Combinatorial Optimization
A clutter is intersecting if the members do not have a common element yet every two members intersect. Cornuejols,
Guenin and Margot (2000) have conjectured that for clutters without an intersecting minor, total primal integrality and total
dual integrality of the corresponding set covering linear system must be equivalent. In this talk, I will provide a polynomial
characterization of clutters without an intersecting minor. I will also discuss a surprising complexity consequence of our
techniques, and a connection to Woodall’s Conjecture.
Joint work with Gerard Cornuejols and Dabeen Lee.

DABEEN LEE, Carnegie Mellon University
[Wednesday May 29, 15:55]
Deltas, extended odd holes, and their blockers
Deltas, extended odd holes, and their blockers are fundamental classes of non-ideal clutters. We say that a clutter without a
cover of cardinality one is dense if nonnegative weights can be assigned to the elements so that each member has its weight
greater than half the sum of all weights. Deltas and the blockers of extended odd holes are examples of dense clutters.
Lehman’s width-length inequality implies that dense clutters are non-ideal. In this talk, we prove that every dense clutter
contains a delta or the blocker of an extended odd hole as a minor.
Joint work with Ahmad Abdi.

ANNE CONDON, University of British Columbia
[Wednesday May 29, 16:20]
Predicting Minimum Free Energy Structures of Multi-stranded Nucleic Acid Systems is APX–Hard
Given a set of DNA strands, what is the minimum free energy set of base pairs that they can form? This question is important
in the field of DNA programming, since base pair interactions among multiple strands provide the means to build interesting
systems with DNA, and determining structure is an important step in design and verification of such systems. We show that
a simple version of this problem has no efficient approximation algorithm unless P=NP. Our hardness proof draws on coding
theory and suggests new research problems in this area too. Joint work with Monir Hajiaghayi and Chris Thachuk.

TONY HUYNH, Universite libre de Bruxelles
[Wednesday May 29, 16:45]
Stable sets in graphs with no two disjoint odd cycles
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Artmann, Weismantel and Zenklusen recently gave a strongly polynomial-time algorithm for bimodular integer programs. This
implies in particular an efficient algorithm for finding maximum weight stable sets in graphs without two disjoint odd cycles.
However, the AWZ algorithm does not give a polyhedral description of the stable set polytope of such graphs.
Using Lovász’s characterization of graphs without two disjoint odd cycles, we construct compact extended formulations of the
stable set polytopes of these graphs. We also conjecture that for each fixed k, maximum stable sets can be computed in
polynomial-time for graphs with at most k disjoint odd cycles.
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Org: Bogumil Kamiński (Warsaw School of Economics, Poland) and Andrei Raigorodskii (Moscow
Institute of Physics and Technology, Russia)
Current economic development is based on continuous increase in efficiency of business processes and industrial organization.
This increase is obtained through better collection of business process data, data analytics tools (including machine learning
and data science methods), and advanced simulation and optimization techniques. Including all key features characterizing
industrial processes and their business environment leads to complex mathematical models. The proposed minisymposium will
highlight a number of recent applications of computational methods in industrial world.

Room: Segal Centre 1420-1430
Abstracts

PAWEL PRALAT, Ryerson University
[Thursday May 30, 10:30]
Clustering via Hypergraph Modularity
Modularity is designed to measure the strength of division of a network into communities. Networks with high modularity
have dense connections between the vertices within clusters but sparse connections between vertices of different clusters. As a
result, modularity is often used in optimization methods for detecting community structure in networks. In fact, many important problems (including clustering) can be described using more general combinatorial objects, hypergraphs. Unfortunately,
theoretical foundations as well as practical algorithms using hypergraphs are not well developed yet. Hence, we propose a
hypergraph modularity function that generalizes its well established and widely used graph counterpart measure.

RICHARD DARLING, U. S. Department of Defense
[Thursday May 30, 10:55]
Resolving labelling conflicts on big graphs via combinatorial data fusion
Transactional data streams attach labels to vertices in large graphs. When data comes from disparate and possibly inconsistent
sources, such labels may be wrong, and the conflict is detectable in terms of a hypergraph of ”forbidden sets”. Combinatorial
data fusion seeks graph cut algorithms to correct vertex labels with least cost. When graphs are very large, we implement
quasilinear time approximations.

LUKASZ KRAIŃSKI, SGH Warsaw School of Economics
[Thursday May 30, 11:20]
Optimization of road side units location within vehicle communication networks using multi-agent routing simulation
co-authors: Przemyslaw Szufel, Bogumil Kaminski, Atefeh Mashatan, Pawel Pralat

We consider an intelligent transportation systems (ITS) with vehicle-to-vehicle/infrastructure (V2V/V2I) networks. Using
multi-agent approach, we simulate routing mechanism within V2I system governing city traffic and distributing information to
agents. Communication infrastructure consists of Road Side Units (RSU) - transmitters limited in terms of data throughput
and effective range which may lead to overload if sufficient number of agents is present in node. Under given constraints,
RSU locations are optimized to provide stable communication in two scenarios: centralized (only V2I system) and hybrid (V2V
clusters connected with V2I network).

MARCIN OPALSKI, SGH Warsaw School of Economics
[Thursday May 30, 11:45]
Optimization of new roads construction by for intelligent transportation systems - an agent based spatial simulation approach
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co-authors: Przemyslaw Szufel, Bogumil Kaminski, Atefeh Mashatan, Pawel Pralat

The goal of this work is to optimize routing within a vehicle-to-infrastructure (V2I) wireless communication using multi-agent
approach. Actors (cars, traffic lights, road signs) communicate within each other and maximize collectively the through output
of a heterogeneous, distributed Intelligent Transportation Systems (ITS). We simulate road conditions, determine the most
congested areas and decide on where construction of new roads will reduce traffic jams. We will explain how the proposed
approach can be further applied on a bigger scale.
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Org: Bogumil Kamiński (Warsaw School of Economics, Poland) and Andrei Raigorodskii (Moscow
Institute of Physics and Technology, Russia)
Current economic development is based on continuous increase in efficiency of business processes and industrial organization.
This increase is obtained through better collection of business process data, data analytics tools (including machine learning
and data science methods), and advanced simulation and optimization techniques. Including all key features characterizing
industrial processes and their business environment leads to complex mathematical models. The proposed minisymposium will
highlight a number of recent applications of computational methods in industrial world.

Room: Segal Centre 1400-1430
Abstracts

JACEK FILIPOWSKI, SGH Warsaw School of Economics
[Thursday May 30, 15:30]
Urban traffic optimization via cost incentivisation through a dynamic mutual payments between vehicle commuters
co-authors: Przemyslaw Szufel, Bogumil Kaminski, Atefeh Mashatan, Pawel Pralat

We consider the problem of incentivizing vehicle users in urban area to select the efficient routes based on their personal
preferences regarding the time-money trade-off. Heterogeneous travelers differently assess value of time spent in congestion,
hence it is presumably viable to reduce traffic in the most congested streets by introducing direct payments between commuters
to encourage part of them to choose a different route. A multiagent model representing commuter behavior has been built.
The simulation experiments outcome allow to compare Pareto-optimality of different routing decision scenarios.

PRZEMYSLAW SZUFEL, SGH Warsaw School of Economics
[Thursday May 30, 15:55]
Unsupervised machine learning methods for anomaly detection software-as-a-service application network traffic logs
co-authors: Jacek Dziwisz, Bogumil Kaminski, Pawel Pralat

In a typical software-as-a-service (SaaS) web-based product a significant amount of user activity is being collected. A typical
challenge in such system is to provide a pro-active security monitoring where abnormal user activities can be quickly discovered
and mitigated. The goal of this research is to present how machine learning and unsupervised learning algorithms can be
applied to such user activate data to classify user behavior patterns and detect abnormal behavior in a real-word use case
scenario.

ANDREI RAIGORODSKII, Moscow Institute of Physics and Technology, Russia
[Thursday May 30, 16:20]
Object detection and motion parameters estimation algorithms in application for autonomous driving systems
Object detection and recognition in the dynamic environment is one of the main objective for self-driving perception system.
However for safe navigation and motion planing objects motion state estimation and prediction is also a crucial task.
In this talk an overview of optimization algorithms in application for self-driving perception and prediction tasks will be given.
In particular, 3D flow estimation as energy minimization problem and message passing algorithms will be discussed.
Also an overview of random finite set and particle filter approaches will be given in application to motion parameters estimation
task.
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Org: Marcin Pilipczuk (University of Warsaw, Poland)
The minisymposium will cover a number of recent results from various subareas of algorithm design, including counting,
sparsification, dynamic algorithms, coloring, or lower bounds.

Room: Fletcher Challenge Theatre 1900
Abstracts

GREG BODWIN, Georgia Tech
[Wednesday May 29, 10:30]
Distance and Reachability Preservers
Given a graph G and a set of node pairs P , A distance or reachability preserver is a sparse subgraph H that preserves distance
or reachability between all pairs in P . Research typically focuses on the extremal tradeoffs between the sizes of G, P , and the
number of edges needed in H. In this talk we will discuss the state-of-the-art for these preservers, survey some algorithmic
applications, and mention several outstanding open questions in the area.

RADU CURTICAPEAN, ITU Copenhagen
[Wednesday May 29, 10:55]
Counting small patterns via homomorphisms
Classical results by Lovász show that, for every fixed graph H, the number of H-subgraph copies in graphs G is a linear
combination of homomorphism counts from fixed graphs F1 , . . . , Ft into G.
It turned out recently that the algorithmic problem of counting H-subgraphs and related patterns is precisely as hard as
counting homomorphisms for the hardest graphs among F1 , . . . , Ft . This enabled clean upper and (conditional) lower bounds
for these problems.
In this talk, we give an introduction to the algorithmic connection between counting subgraph-like patterns and homomorphisms
and then survey recent results.

KRZYSZTOF NOWICKI, University of Wroclaw
[Wednesday May 29, 11:20]
MST in O(1) rounds of Congested Clique
Congested-Clique is a synchronous multi-party communication model, in which there are n players that perform computation in
synchronous rounds, each consisting of the phase of local computation and the phase of communication. While communicating,
each pair of players can exchange O(log n)-bit messages. Each player corresponds to a single vertex of the input graph and
initially knows all edges incident to this vertex.
This talk is about two techniques that are essential for the O(1) round algorithm for the Minimum Spanning Forest problem.
The first technique gives an O(log∗ n) round algorithm [Ghaffari,Parter;PODC’16], the second [Jurdziński,Nowicki;SODA’18]
improves its complexity to O(1) rounds.

EVA ROTENBERG, Technical University of Denmark
[Wednesday May 29, 11:45]
Online Bipartite Matching with Amortized O(log2 n) Replacements
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In Online Bipartite Matching with Replacements, all the vertices on one side of the bipartition are given, and the up to n
vertices on the other side arrive one-by-one with all their incident edges. The goal is to maintain a maximum matching while
minimizing the number of changes (replacements) to the matching. We show that the greedy algorithm that always takes the
shortest augmenting path (SAP) from the newly inserted vertex uses at most amortized O(log2 n) replacements per insertion,
approaching the
√ Ω(log n) lower bound. The previous best strategy [Bosek, Leniowski, Sankowski, Zych, FOCS 2014] achieved
amortized O( n) replacements.

SOPHIE SPIRKL, Rutgers
[Wednesday May 29, 12:10]
Four-coloring P6 -free graphs
I will present a polynomial-time algorithm for the 4-coloring problem restricted to the class of graphs with no induced six-vertex
path, proving a conjecture of Huang. Combined with previously known results this completes the classification of the complexity
of the 4-coloring problem for graphs with a connected forbidden induced subgraph.
Joint work with Maria Chudnovsky and Mingxian Zhong.
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Org: Marcin Pilipczuk (University of Warsaw, Poland)
The minisymposium will cover a number of recent results from various subareas of algorithm design, including counting,
sparsification, dynamic algorithms, coloring, or lower bounds.

Room: Fletcher Challenge Theatre 1900
Abstracts

JAKUB GAJARSKÝ, TU Berlin
[Wednesday May 29, 15:30]
Sparsity and algorithms
Many algorithmically hard graph problems become tractable when the class of inputs is restricted sparse graphs, such as graphs
of bounded treewidth, graphs of bounded degree or planar graphs. To study sparse graphs and algorithms on them in a more
general and unified setting, Nešetřil and Ossona de Mendez introduced graph classes of bounded expansion and nowhere dense
graph classes, which generalise all of the previously mentioned notions (and many more). We will review the basic notions of
this general sparsity theory and give an overview of some of the most important algorithmic results.

MEIKE HATZEL, TU Berlin
[Wednesday May 29, 15:55]
Polynomial Planar Directed Grid Theorem
The grid theorem (Robertson, Seymour 1986) is a central results in the study of graph minors. The relation between treewidth
and grid minors is particularly tight for planar graphs. The grid theorem for directed graphs was proved in 2015 by Kawarabayashi
and Kreutzer but the bounds is very big.
We establish a polynomial bound for the directed grid theorem on planar digraphs. Additionally, we also give “treewidth
sparsifier” for directed graphs, which has been already considered in undirected graphs. This result allows us to obtain an
Eulerian subgraph of bounded degree in D that still has high directed treewidth.

SÁNDOR KISFALUDI-BAK, Eindhoven University of Technology
[Wednesday May 29, 16:20]
ETH-tight exact algorithm for Euclidean TSP
We study exact algorithms for the Euclidean traveling salesman problem (Euclidean TSP) in Rd . In the early 1990s algorithms
√
1−1/d
)
with nO( n) running time were presented for the planar case, and some years later an algorithm with nO(n
running time
1−1/d−ε
O(n
)
was presented for any fixed d ≥ 2. A recent lower bound states that the problem admits no 2
algorithm unless ETH
1−1/d
)
fails. Up to constant factors in the exponent, we settle the complexity of Euclidean TSP by giving a 2O(n
algorithm for
1−1/d
o(n
)
any fixed d ≥ 2, and by showing that a 2
algorithm does not exist unless ETH fails.

JESPER NEDERLOF, Eindhoven University of Technology
[Wednesday May 29, 16:45]
Towards Faster Exponential Time Algorithms for Subset Sum
The Subset Sum problem asks whether a given set of n positive integers contains a subset of elements that sum up to a given
target t. Horowitz and Sahni [J. ACM 1974] gave an algorithm for this problem that uses O∗ (2n/2 ) time and space. Two
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natural questions arise. First, can we improve the running time to O∗ (2(0.5−δ)n ) time for some constant δ > 0? Second, is
exponential space required to improve over the trivial O∗ (2n ) time algorithm: Is there a O∗ (2(1−δ)n ) time algorithm using
space polynomial bounded in the input size?
In this talk we discuss the partial progress on both problems.

MARCIN PILIPCZUK, University of Warsaw
[Wednesday May 29, 17:10]
On Subexponential Parameterized Algorithms for Steiner Tree and Directed Subset TSP on Planar Graphs
The ”square root phenomenon” observes that many fundamental graph problems
√ become significantly simpler when restricted
to planar graphs and the best possible running time is exponential in O( k) instead of O(k). We consider two classic
optimization problems parameterized
by the number k of terminals: Steiner Tree and Subset TSP. We show that Subset TSP
√
can be solved in time 2O( k log k) · nO(1) even on edge-weighted directed planar graphs, while assuming the Exponential-Time
Hypothesis, Steiner Tree on undirected planar graphs cannot be solved in time 2o(k) · nO(1) , even in the unit-weight setting.
Joint work with Dániel Marx and Michal Pilipczuk.
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Org: Agelos Georgakopoulos (University of Warwick, UK)
This minisymposium will highlight recent developments in various aspects of discrete mathematics that have a geometric
flavour. The topics covered include extremal geometry, geometry of surfaces, and tilings.

Room: Sauder Industries Policy Room 2270
Abstracts

NÓRA FRANKL, London School of Economics
[Tuesday May 28, 15:30]
Nearly k-distance sets
Determining the largest cardinality mk (d) of a k-distance set in Rd is a well known, hard problem. We study an approximate
version: A set S is an ε-nearly k-distance set if there are 1 ≤ t1 ≤ t2 ≤ · · · ≤ tk such that every distance determined by S fall
in the ε-neighbourhood of some ti . Let Mk (d) be the largest N , such that for any ε > 0, there is an ε-nearly k-distance set in
Rd . We prove that mk (d) = Mk (d) if k ≤ 3, or d ≥ d(k), and that Mk (d) = Θd (k d ). We also study other related problems.

ARNAUD DE MESMAY, Grenoble
[Tuesday May 28, 15:55]
Bridges between embedded graphs and the geometry of surfaces
In this talk, we will illustrate on precise problems how the continuous (Riemannian) geometry of surfaces can shed light on
the combinatorics of embedded graphs, and vice versa. We will showcase connections between on the first side geodesics,
optimal homotopies and sweep-outs, and on the other side non-trivial cycles (edge-width), the complexity of a planar searching
problem (homotopy height) and branch decompositions of planar graphs. This talk does not assume any knowledge in
differential geometry or topology.
Based on joint works with Erin Chambers, Gregory Chambers, Eric Colin de Verdière, Alfredo Hubard, Francis Lazarus, Tim
Ophelders and Regina Rotman.

JOHN HASLEGRAVE, University of Warwick
[Tuesday May 28, 16:20]
Spanning surfaces in 3-uniform hypergraphs
A classical result of Dirac gives the best possible minimum degree condition to guarantee a Hamilton cycle in a graph. Several
extensions to hypergraphs exist, but these all look for one-dimensional cyclic structures. A natural alternative viewpoint is
to generalise a spanning topological circle to a spanning topological sphere. I will give an asymptotically tight analogue of
Dirac’s theorem for such structures in 3-uniform hypergraphs, answering a question of Gowers. The result is not specific to
the sphere, but applies to any given surface. This is joint work with Agelos Georgakopoulos (Warwick), Richard Montgomery
(Birmingham) and Bhargav Narayanan (Rutgers).

ANDREW VINCE, University of Florida
[Tuesday May 28, 16:45]
A Combinatorial Construction of Self Similar Tilings
A method, based on rooted trees, for the construction of tilings of Euclidean space with the following properties will be
discussed. There are finitely many tiles up to congruence. The tilings are self-similar and quasiperiodic, but not periodic.
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Org: Sergi Elizalde (Dartmouth College, USA)
Enumerative combinatorics deals with the number of ways that discrete structures can be formed. Counting problems appear
throughout mathematics, and also in statistical mechanics, computer science, and computational biology. This session explores
recent work in theoretical and applied aspects of enumerative combinatorics, with an emphasis on the exact and asymptotic
enumeration of permutations, tableaux, partitions, lattice walks and graphs.

Room: Earl and Jennie Lohn Policy Room 7000
Abstracts

JESSICA STRIKER, North Dakota State University
[Thursday May 30, 15:30]
Sign matrix polytopes from Young tableaux
Motivated by the study of polytopes formed as the convex hull of permutation matrices and alternating sign matrices, we
define several new families of polytopes as convex hulls of sign matrices, which are certain {0, 1, −1}-matrices in bijection
with semistandard Young tableaux. We discuss various properties of these polytopes, including their inequality descriptions,
face lattices, and facet enumerations, as well as connections to alternating sign matrix polytopes and transportation polytopes.
This is joint work with Sara Solhjem.

AE JA YEE, Penn State
[Thursday May 30, 15:55]
A lecture hall theorem for m-falling partitions
One of the well-known partition theorems is Euler’s theorem on partitions into distinct parts and partitions into odd parts.
Recently, Keith and Xiong found a generalization of Euler’s theorem for any moduli m. Motivated by their work, Fu, Tang and
I considered a lecture hall partition analog for any moduli m, and we were able to prove a theorem for m-falling partitions.
Here, an integer partition is called an m-falling partition if the least nonnegative residues mod m of parts form a nonincreasing
sequence. In this talk, I will discuss Keith-Xiong’s generalization and our result.

MICHAEL ALBERT, University of Otago
[Thursday May 30, 16:20]
Wilf-equivalence and Wilf-collapse
When enumerative coincidences occur between collections of structures avoiding some particular substructure then they have
been called Wilf-equivalences. For instance, the collection of permutations avoiding the pattern 312 is enumerated by the
ubiquitous Catalan numbers. What about permutations that avoid 312 and one additional pattern of size n? There are
o(2.5n ) distinct Wilf-equivalence classes – a Wilf-collapse. A more thorough investigation of this phenomenon leads to the
conclusion that the combination of at least one non-trivial symmetry and a greedy algorithm for detecting the occurrence of a
pattern leads to Wilf-collapse.

MIKLOS BONA, University of Florida
[Thursday May 30, 16:45]
Pattern avoidance in permutations and their squares
We study permutations p such that both p and p2 avoid a given pattern q. We will show two exact enumeration formulas, two
inequalities, and present a fascinating conjecture. This is joint work with Rebecca Smith.
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JAY PANTONE, Marquette University
[Thursday May 30, 17:10]
How many chord diagrams have no short chords?
A chord diagram with n chords is a set of 2n points in a line connected in n pairs. Chord diagrams, sometimes called matchings,
play an important role in mathematical biology, knot theory, and combinatorics, and as a result they have been intensely studied
by mathematicians, computer scientists, and biologists alike. We use a combination of symbolic, analytic, and experimental
methods to examine the enumeration of chord diagrams without short chords. This is joint work with Peter Doyle and Everett
Sullivan.
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Org: Sergi Elizalde (Dartmouth College, USA)
Enumerative combinatorics deals with the number of ways that discrete structures can be formed. Counting problems appear
throughout mathematics, and also in statistical mechanics, computer science, and computational biology. This session explores
recent work in theoretical and applied aspects of enumerative combinatorics, with an emphasis on the exact and asymptotic
enumeration of permutations, tableaux, partitions, lattice walks and graphs.

Room: Fletcher Challenge Theatre 1900
Abstracts

ALEJANDRO MORALES, University of Massachusetts Amherst
[Friday May 31, 10:30]
Analogues of factorization problems of permutations in other groups
The study of factorizations in the symmetric group is related to combinatorial objects like graphs embedded on surfaces and
non-crossing partitions. We consider analogues for complex reflections groups of certain factorization problems of permutations
first studied by Jackson, Schaeffer, Vassilieva and Bernardi. Instead of counting factorizations of a long cycle given the number
of cycles of each factor, we count factorizations of Coxeter elements by fixed space dimension of each factor. We show
combinatorially that, as with permutations, the generating function counting these factorizations has nice coefficients after an
appropriate change of basis. This is joint work with Joel Lewis.

GRETA PANOVA, University of Pennsylvania / University of Southern California
[Friday May 31, 10:55]
Hook-length formulas for skew shapes
In 2014, Naruse announced a formula for skew shapes as a positive sum of products of hook-lengths using ”excited diagrams”
coming from Schubert calculus. We will show several combinatorial and algebraic proofs of this formula. Multivariate versions
of the hook formula lead also to exact product formulas for certain skew SYTs and evaluations of Schubert polynomials. They
are directly related to lozenge tilings with multivariate weights, which also appear to have interesting behavior in the limit.
Joint work with A. Morales and I. Pak.

SYLVIE CORTEEL, CNRS Université Paris Diderot
[Friday May 31, 11:20]
Bounded Lecture Hall Tableaux
Lecture Hall partitions were introduced by Bousquet-Melou and Erickson as the inversion vectors of elements of the parabolic
quotient C̃n /Cn . In 2018, in collaboration with Jang Soo Kim, we showed that Lecture Hall partitions and compositions are
the combinatorial interpretation of the coefficients of q-Jacobi polynomials. We then defined the Lecture Hall Tableaux that
give the combinatorial interpretation of the expansion of multivariate q-Jacobi polynomials in the Schur basis. In this talk we
study the bounded Lecture Hall tableaux of a given shape. This is ongoing work with Kim (SKKU), Greene (MSRI), Savage
(NCSU), Keating (Berkeley) and Nicoletti (Berkeley).

MARC NOY, Universitat Politecnica de Catalunya
[Friday May 31, 11:45]
Counting labelled 4-regular planar graphs
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We present the first combinatorial scheme for counting labelled 4-regular planar graphs through a complete recursive decomposition. As a byproduct, we also enumerate labelled 3-connected 4-regular planar graphs, and simple 4-regular rooted maps.
(Joint work with Clément Requilé and Juanjo Rué.)

ANDREW RECHNITZER, University of British Columbia
[Friday May 31, 12:10]
Some cogrowth problems
The cogrowth series of a finite presentation is the generating function of all words in the generators that are equivalent to the
identity. A result of Kouksov tells us that the cogrowth series is rational if and only the group is finite. In light of that it is
natural to ask “When is the cogrowth series algebraic?” It is conjectured that the cogrowth series is algebraic if and only if
the group is virtually-free.
We give three infinite families of group presentations having non-algebraic cogrowth series. These groups are close to but not
virtually-free and so support this conjecture.
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Org: Joonkyung Lee (University of Oxford, UK)
Extremal combinatorics studies how large (or small) a combinatorial parameter can be under a certain restriction. This
minisymposium will cover a wide range of modern results in the area that connect to probability, analysis, algebra, and number
theory.

Room: Segal Centre 1400-1410
Abstracts

JACQUES VERSTRAETE, UC San Diego
[Wednesday May 29, 15:30]
Generalized Turán Numbers for Hypergraphs
We denote by ex(G, F ) the maximum number of edges in an F -free subgraph of an r-graph G, and these quantities are
collectively referred to as generalized Turán numbers. The known results for graphs use probabilistic arguments and the
method of containers, and have been studied extensively. For hypergraphs, we give a general theorem, which applies to a
number of interesting cases.
Joint work with Sam Spiro

MAYA STEIN, Universidad de Chile
[Wednesday May 29, 15:55]
Clique immersions and independence number
We determine bounds for the order of the largest clique immersion in a graph with fixed independence number. The motivation
for this problem comes from the immersion conjecture (an analogue of Hadwiger’s conjecture for immersions), which, if true,
would imply that every n-vertex graph with independence number α has a clique immersion of order at least n/α. Our bounds
improve previous results of Gauthier, Le and Wollan.
This is joint work with S. Bustamante, D. Quiroz and J. Zamora.

EOIN LONG, University of Oxford
[Wednesday May 29, 16:20]
Cycle-complete Ramsey numbers
In 1978, Erdős, Faudree, Rousseau and Schelp conjectured that the two-colour Ramsey number r(C` , Kn ) satisfies r(C` , Kn ) =
(` − 1)(n − 1) + 1 provided ` ≥ n ≥ 3 and (`, n) 6= (3, 3). In this talk I will discuss a recent proof of this conjecture for large
C log n
`, and a strong form due to Nikiforov, showing that r(C` , Kn ) = (` − 1)(n − 1) + 1 provided ` ≥ log
log n , for some absolute
constant C > 0. Up to the value of C this is tight, and answers two further questions of Erdős et al. up to multiplicative
constants.
Joint work with Peter Keevash and Jozef Skokan.

ALEXANDER SIDORENKO, New York
[Wednesday May 29, 16:45]
A bipartite Turán problem for quadruples
Let P be a set of pairs (a, b) with a, b ≥ 2. Let A and B be disjoint sets with |A| = n and |B| = m. We consider the
problem of finding the minimum number of quadruples with 2 elements from A and 2 from B such that for every (a, b) ∈ P,
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every (a + b)-set with a elements from A and b from B contains at least one of the quadruples. We solve asymptotically this
problem for P = {(2, k + 1), (k + 1, 2)}, as well as for even k and P = {(2, k + 1), (3, k), (k, 3), (k + 1, 2)}.

FELIX LAZEBNIK, University of Delaware
[Wednesday May 29, 17:10]
Graphs defined by systems of multivariate polynomial equations
In this talk we survey results, both old and new, on families of graphs defined by certain systems of multivariate polynomial
equations. The results are concerned with explicit constructions for Turán-type problems for graphs of even girth, expansion
properties of the graphs, presence of cycles of certain lengths in these graphs, and their automorphisms. Several open problems
concerning these graphs will be stated.
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Org: Marthe Bonamy (Laboratoire Bordelais de Recherche en Informatique, France)
Graph colourings and more generally graph decompositions play a central role in graph theory. When can we decompose a
graph into simpler substructures? How many such substructures do we need?

Room: Segal Centre 1400-1410
Abstracts

FÁBIO BOTLER, Universidade Federal do Rio de Janeiro
[Wednesday May 29, 10:30]
Gallai’s Conjecture for Triangle-Free Planar Graphs
Gallai (1968) conjectured that every connected graph on n vertices can be decomposed into at most b(n + 1)/2c paths. Lovász
(1968) verified this conjecture for graphs with at most one vertex with even degree, and Pyber (1996) verified it for graphs
in which every cycle contains a vertex with odd degree. Recently, Bonamy and Perrett (2016) verified Gallai’s Conjecture for
graphs with maximum degree at most 5, and Botler et al. (2017) verified it for graphs with treewidth at most 3. In this work,
we verify Gallai’s Conjecture for triangle-free planar graphs.

DANIEL CRANSTON, Virginia Commonwealth University
[Wednesday May 29, 10:55]
Circular Coloring of Planar Graphs
For integers a ≥ 2b > 0, a circular a/b-flow takes values from {±b, ±(b + 1), . . . , ±(a − b)}. We prove that (i) every 10-edgeconnected planar graph admits a circular 5/2-flow and (ii) every 16-edge-connected planar graph admits a circular 7/3-flow.
Statement (i) was previously proved by Dvořák and Postle, but our proof is much shorter and avoids using computers for
case-checking. Further, it has new implications for antisymmetric flows. Statement (ii) is especially interesting because of
known 12-edge-connected nonplanar graphs that admit no circular 7/3-flow. Thus, the planarity hypothesis of (ii) is essential.
This work is joint with Jiaao Li, Nankai University, China.

NATASHA MORRISON, University of Cambridge and IMPA
[Wednesday May 29, 11:20]
Partitioning the vertices of a torus into isomorphic subgraphs
Let H be an induced subgraph of the torus Ckn . We discuss results concerning when the vertices or edges of Ckn can be
decomposed into induced copies of H. In particular, we disprove a conjecture of Gruslys, showing that when k is odd and not
a prime power, then there exists H such that |V (H)| divides some power of k, but there is no n such that the vertices of Ckn
can be decomposed into copies of H. We also disprove a conjecture of Gruslys, Leader and Tan on edge decomposing Ckn .
Joint work with Marthe Bonamy and Alex Scott.

TOM KELLY, University of Waterloo
[Wednesday May 29, 11:45]
Fractional Coloring with Local Demands
In fractional coloring, we assign vertices of a graph subsets of the [0, 1]-interval and adjacent vertices receive disjoint subsets.
We investigate fractional colorings where vertices “demand” varying amounts of color, determined by local parameters such as
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the degree of a vertex. Many well-known results concerning the fractional chromatic number and independence number have
natural generalizations in this new paradigm. We discuss several such results as well as open problems. In particular, we prove
a “local demands” version of Brooks’ Theorem that considerably generalizes the Caro-Wei Theorem and implies new bounds
on the independence number. Joint work with Luke Postle.
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Org: Peter Nelson (University of Waterloo)
Matroids are combinatorial objects whose definition captures the abstract essence of dependence and independence. Today
they arise naturally in many areas including graph theory, polyhedral theory, linear algebra and algebraic geometry. Speakers
in this session will talk on a range of topics on the combinatorial side of matroid theory.

Room: Segal Centre 1400-1410
Abstracts

DILLON MAYHEW, Victoria University of Wellington
[Friday May 31, 10:30]
Axiomatising bicircular matroids
We conjecture that the class of frame matroids can be axiomatised in monadic second-order logic. We have succeeded
in axiomatising the class of bicircular matroids. This implies that bicircularity can be tested in polynomial time when the
input is restricted to finite-field representable matroids of bounded branch-width. Furthermore, a class of bicircular matroids
with bounded branch-width has a decidable theory, so there is a finite procedure to test whether or not any given monadic
second-order sentence is a theorem for the class.
This is joint work with Daryl Funk and Mike Newman.

JOSEPH BONIN, George Washington University
[Friday May 31, 10:55]
New connections between polymatroids and graph coloring
A polymatroid is k-decomposable if, for some matroids M1 , M2 , . . . , Mk on E,
ρ(X) = rM1 (X) + rM2 (X) + · · · + rMk (X)
for each subset X of E. We show how to construct polymatroids from a hypergraph so that the k-decompositions of each
polymatroid correspond bijectively to the k-colorings of the line graph of the hypergraph. We show that for each 2-polymatroid
ρ, there is a graph G and a rational number s so that for each positive integer k, the number of k-tuples of matroids
(M1 , M2 , . . . , Mk ) for which the equality above holds is s · χ(G; k) where χ(G; x) is the chromatic polynomial of G.

RUTGER CAMPBELL, University of Waterloo
[Friday May 31, 11:20]
Complexity of Matroid Representability
We will see that proving or disproving the representability of a matroid requires, in the worst case, an exponential number of
rank-function queries.

TARA FIFE, Louisiana State University
[Friday May 31, 11:45]
Matroids with a Cyclic Arrangement of Circuits and Cocircuits
Wheels and whirls have a cyclic ordering on their elements such that every two consecutive elements lie in both a 3-element
circuit and a 3-element cocircuit. Spikes and swirls have a cyclic ordering on their elements such that every three consecutive
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elements lie in both a 4-element circuit and a 4-element cocircuit. We describe matroids that have a cyclic ordering of E(M )
such that every t − 1 consecutive elements lie in a t-element circuit and a t-element cocircuit. This is joint work with Nick
Brettell, Deborah Chun, and Charles Semple and was initiated at the Tutte Centenary Retreat.

NATHAN BOWLER, University of Hamburg
[Friday May 31, 12:10]
Flowers in infinite matroids
After a quick introduction to infinite matroids, I’ll introduce the concept of flowers. I’ll talk about how this concept has
been used to uncover tree-like structures underlying finite matroids, and how we might hope to use it to find similar treelike structures in infinite matroids. In particular, these structures seem well-suited for generalising Seymour’s decomposition
theorem for regular matroids to the infinite context.
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Org: Peter Nelson (University of Waterloo)
Matroids are combinatorial objects whose definition captures the abstract essence of dependence and independence. Today
they arise naturally in many areas including graph theory, polyhedral theory, linear algebra and algebraic geometry. Speakers
in this session will talk on a range of topics on the combinatorial side of matroid theory.

Room: Segal Centre 1400-1410
Abstracts

JORN VAN DER POL, University of Waterloo
[Friday May 31, 15:30]
Enumerating matroids of fixed rank
We consider the number of matroids on an n-element ground set where the rank is fixed.
We obtain asymptotically precise upper and lower bounds on the number of matroids of rank at least 4; a gap remains for
rank-3 matroids.
Of particular interest are sparse paving matroids. These well-behaved matroids are related to both Steiner systems and
matchings in hypergraphs. Existing enumeration methods (Linial-Luria, Bennett-Bohman) that work in those settings can be
made to work for sparse paving matroids as well.
A combinatorial argument then extends these bounds to the broader class of paving matroids, and thence to general matroids.

ANN-KATHRIN ELM, University of Hamburg
[Friday May 31, 15:55]
Infinite (pseudo-)flowers
Flowers are structures in matroids which display many separations of the same connectivity. There is a generalisation of a
certain type of flower (anemones). We are going to explain why this generalisation is useful in infinite matroids, why there is
no need to generalise other flowers, and give some properties of this generalisation.

DARYL FUNK, Douglas College
[Friday May 31, 16:20]
Describing quasi-graphic matroids
The class of quasi-graphic matroids recently introduced by Geelen, Gerards, and Whittle generalises each of the classes of frame
and lifted-graphic matroids introduced earlier by Zaslavsky. We show that every quasi-graphic matroid has a representation as a
graph together with a partition (B, L, F) of its cycles satisfying two natural conditions. Conversely, every graph equipped with
such a partition defines a quasi-graphic matroid. From this follow cryptomorphic descriptions in terms of circuits, cocircuits,
independent sets, and bases. These descriptions enable us to prove some results on quasi-graphic matroids.
Joint with Nathan Bowler and Daniel Slilaty.

ZACHARY WALSH, University of Waterloo
[Friday May 31, 16:45]
Quadratically Dense Matroids
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The Growth Rate Theorem of Geelen, Kabell, Kung, and Whittle says that the extremal function of a minor-closed class of
matroids which excludes a line is either linear, quadratic, or exponential. We discuss work towards showing that Dowling
geometries are essentially the densest matroids in quadratically dense minor-closed classes which exclude a doubled clique.
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Org: Lutz Warnke (Georgia Institute of Technology, USA)
The aim of the minisymposium is to bring together researchers working on different aspects of random graph theory (in
particular different models and methods of analysis).

Room: Segal Centre 1400-1410
Abstracts

CATHERINE GREENHILL, UNSW Sydney
[Tuesday May 28, 10:30]
The number of spanning trees in random regular uniform hypergraphs
The small subgraph conditioning method, introduced by Robinson and Wormald in 1992, has been used to prove several results
about the structure of random regular graphs. There are fewer applications of the method to hypergraphs. I will discuss some
work in progress, using small subgraph conditioning to investigate the distribution of the number of spanning trees in random
regular uniform hypergraphs. (Joint work with Gary Liang, UNSW.)

JANE GAO, University of Waterloo
[Tuesday May 28, 10:55]
Linear time uniform generation of random matrices with prescribed marginals
We give a linear time algorithm to uniformly generate a random m × n matrix with nonnegative integer entries, where the sums
for each row and each column are prescribed. Our algorithm is based on switchings and a novel rejection scheme. Our rejection
scheme requires small computation time, and is key to obtaining a linear run time. Using this rejection scheme we improve
several switching-based algorithms on generation of other discrete objects. For instance, we obtain a linear time algorithm to
uniformly generate random d-regular graphs. All previously known samplers have run time at least d3 n.

LUTZ WARNKE, Georgia Tech
[Tuesday May 28, 11:20]
The phase transition in the random d-process
One of the most interesting features of Erdös-Rényi random graphs is the ‘phase transition’, where the global structure changes
from only small components to a single giant component plus small ones.
In this talk we discuss the phase transition in the random d-process, which corresponds to a natural algorithmic model for
generating random regular graphs that differs from the usual configuration model (starting with an empty graph on n vertices,
the random d-process evolves by sequentially adding new random edges so that the maximum degree remains at most d).
Based on joint works with Nick Wormald and Laura Eslava, respectively.

PAWEL PRALAT, Ryerson University
[Tuesday May 28, 11:45]
k-regular subgraphs near the k-core threshold of a random graph
We prove that the binomial random graph Gn,p=c/n with high probability has a k-regular subgraph if c is at least e−Θ(k)
above the threshold for the appearance of a subgraph with minimum degree at least k; i.e. an non-empty k-core. In particular,
this pins down the threshold for the appearance of a k-regular subgraph to a window of size e−Θ(k) . (Joint work with Dieter
Mitsche and Mike Molloy.)
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MARC NOY, UPC
[Tuesday May 28, 12:10]
Logic of sparse random graphs
We briefly survey results on limiting probabilities of graph properties expressible in first order logic for two models of sparse
random graphs: the classical model G(n,p) when p = c/n, and random planar graphs and related classes of graphs under the
uniform distribution.
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Org: Sophie Spirkl (Princeton University, USA)
Structural graph theory involves problems related to using graph structure (such as forbidden minors or induced subgraphs) for
finding properties of a graph and conversely, characterizing graphs with certain properties in terms of their structure, as well
as applications, such as efficient algorithms.

Room: Segal Centre 1420-1430
Abstracts

SHENWEI HUANG, Wilfrid Laurier University
[Tuesday May 28, 10:30]
Colouring Square-Free Graphs without Long Induced Paths
The Colouring problem is to decide if the vertices of a graph can be coloured with at most k colours for a given integer k
such that no two adjacent vertices are coloured alike. In this talk, we show that Colouring is polynomial-time solvable for
(C4 , P6 )-free graphs. Our algorithm is based on a novel decomposition theorem for (C4 , P6 )-free graphs without clique cutsets
into homogeneous pairs of sets and a new framework for bounding the clique-width of a graph by the clique-width of its
subgraphs induced by homogeneous pairs of sets. We also prove that Colouring is NP-complete for (C4 , P9 )-free graphs.

DAVID WOOD, Monash University
[Tuesday May 28, 10:55]
The product structure of minor-closed classes
We prove that every planar graph is a subgraph of the strong product of a path with some graph of bounded treewidth. This
results leads to proofs of the conjecture of Heath, Leighton and Rosenberg (1992) that planar graphs have bounded queuenumber, and the conjecture of Alon, Grytczuk, Haluszczak and Riordan (2002) that planar graphs have bounded nonrepetitive
chromatic number. These results generalise for graphs of bounded Euler genus and graphs excluding a fixed minor. We also
obtain a simple proof of the result by DeVos, Ding, Oporowski, Sanders, Reed, Seymour and Vertigan (2004), which says that
graphs excluding a fixed minor have low treewidth colourings. This is joint work with Vida Dujmović, Gwenaël Joret, Piotr
Micek, Pat Morin and Torsten Ueckerdt [arXiv:1904.04791] and Vida Dujmović, Louis Esperet, Gwenaël Joret and Bartosz
Walczak [arXiv:1904.05269].

CHUN-HUNG LIU, Texas A&M University
[Tuesday May 28, 11:20]
Threshold probability for destroying large minimum degree subgraphs of an H-minor free graph
Fix a graph H and an integer d, we consider the threshold p(n) such that a random subgraph of an H-minor-free n-vertex
graph obtained by keeping each edge with probability p(n) contains a subgraph of minimum degree at least d. Determining
such threshold for all pairs (H, d) is difficult as it gives a constant-factor approximation for maxG |E(G)| for H-minor-free
n-vertex graphs G for any H. Joint with Wei, we determine such threshold asymptotically for a large set of pairs (H, d) by
proving a structural theorem for H-minor-free graphs which generalizes a result of Ossona de Mendez et. al.

PIOTR MICEK, Jagiellonian University
[Tuesday May 28, 11:45]
Separating tree-chromatic number from path-chromatic number
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We apply Ramsey tools for trees to show that there is a family of graphs which have the tree-chromatic number at most 2
while the path-chromatic number is unbounded. This resolves a problem posed by Seymour.
(joint work with Fidel Barrera-Cruz, Stefan Felsner, Tamás Mészáros, Heather Smith, Libby Taylor, and William T. Trotter)

JAMES DAVIES, University of Waterloo
[Tuesday May 28, 12:10]
Circle graphs are polynomially χ-bounded
We prove a polynomial χ-bounding function for circle graphs. Joint work with Rose McCarty.
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Org: Sophie Spirkl (Princeton University, USA)
Structural graph theory involves problems related to using graph structure (such as forbidden minors or induced subgraphs) for
finding properties of a graph and conversely, characterizing graphs with certain properties in terms of their structure, as well
as applications, such as efficient algorithms.

Room: Segal Centre 1400-1430
Abstracts

SANG-IL OUM, KAIST
[Tuesday May 28, 15:30]
The Erdos-Hajnal property for graphs with no fixed cycle as a pivot-minor
We prove that for every integer k, there exists ε > 0 such that every n-vertex graph with no pivot-minors isomorphic to Ck , the
cycle graph on k vertices, has a pair of disjoint sets A, B of vertices such that |A|, |B| ≥ εn and A is complete or anticomplete
to B. This proves the analog of the Erdős-Hajnal conjecture for the class of graphs with no pivot-minors isomorphic to Ck .
This is joint work with Jaehoon Kim.

ROSE MCCARTY, University of Waterloo
[Tuesday May 28, 15:55]
Decomposing a graph into odd trails
We give a precise characterization of when the edge set of a graph can be partitioned into k odd trails that all begin and end
at a vertex v. We discuss related results for group-labeled graphs and their connections to vertex minors. Joint work with Jim
Geelen and Paul Wollan.

BERNARD LIDICKÝ, Iowa State University
[Tuesday May 28, 16:20]
Coloring count cones of planar graphs
For a plane near-triangulation G with the outer face bounded by a cycle C, let n?G denote the function that to each 4-coloring
ϕ of C assigns the number of ways ϕ extends to a 4-coloring of G. The block-count reducibility argument is equivalent to the
statement that n?G belongs to a certain cone (depending only on the length of C). We investigate the properties of this cone
for |C| = 5, formulate a conjecture strengthening the Four Color Theorem, and present evidence supporting this conjecture.
This is a joint work with Zdeněk Dvořák.

VAIDYANATHAN SIVARAMAN, Binghamton University
[Tuesday May 28, 16:45]
A tale of two graph invariants
The cop number of a graph is the minimum number of cops needed to capture a robber where the cops and robber move
along the edges of the graph. The cop number of a graph depends very heavily on the structure of the graph, but the precise
dependence is not known. I will discuss how the cop number behaves in graph coloring theorems when it replaces the chromatic
number. I will show that there exist triangle-free graphs with cop number 2 and chromatic number arbitrarily large. Several
related results will also be presented.
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MATT DEVOS, Simon Fraser University
[Tuesday May 28, 17:10]
Immersion of 2-Regular Digraphs
There is a wonderful theory of 2-regular digraphs involving special embeddings and immersion that parallels the well-known
world of surface embeddings and minors for undirected graphs. I will describe some recent progress in this new setting including
a finite obstruction theorem for embedding in an arbitrary surface, an analogue of Negami’s conjecture, and a counterexample
to the analogue of the strong embedding conjecture. This is all joint work with my recently finished PhD student, Stefan
Hannie.
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This minisymposium is a continuation of 25th anniversary following its satellite conference the day before CanaDAM 2019
begins. There will be a diverse collection of talks on important and timely topics in combinatorics.

Room: Fletcher Challenge Theatre 1900
Abstracts

IAN WANLESS, Monash University, Australia
[Tuesday May 28, 10:30]
Generalised transversals of Latin squares
A k-plex in a Latin square is a selection of entries which has exactly k representatives from each row, column and symbol. The
1-plexes are transversals and have been studied since Euler. In E-JC Vol.9, I proved the first theorems for general k-plexes,
and conjectured that for all even orders n > 4 there is a Latin square that has 3-plexes but no transversal.
Much more recently, in joint work with Nick Cavenagh published in E-JC Vol.24, we proved this conjecture and that there are
very many Latin squares without transversals. I will discuss these two papers and the intervening history.

MATTHIAS BECK, San Francisco State University, United States
[Tuesday May 28, 10:55]
Classification of combinatorial polynomials (in particular, Ehrhart polynomials of zonotopes)
The Ehrhart polynomial of a lattice polytope P encodes fundamental arithmetic data of P , namely, the number of integer lattice
points in positive integral dilates of P . Mirroring Herb Wilf’s much-cherished and still-wide-open question which polynomials
are chromatic polynomials?, we give a brief survey of attempts during the last half century to classify Ehrhart polynomials.
This classification problem is related to that of a whole family of polynomials in combinatorics. We will also present some
new results for Ehrhart polynomials of zonotopes, i.e., projections of (higher dimensional) cubes, based on joint work with
Katharina Jochemko and Emily McCullough.

RONALD GRAHAM, University of California, San Diego, United States
[Tuesday May 28, 11:20]
A few of my favorite combinatorial problems
In this talk I will discuss a few of my favorite combinatorial problems.

CATHERINE YAN, Texas A&M University, United States
[Tuesday May 28, 11:45]
Vector parking functions with periodic boundaries and rational parking functions
Vector parking functions are sequences of non-negative integers whose order statistics are bounded by a given boundary
(a0 , a1 , ..., an ). We combine the theory of fractional power series, the Newton-Puiseux Theorem, and the theory of Goncarov
polynomials to study the enumeration of vector parking functions with a periodic boundary. As an application, we obtained an
explicit formula for the exponential generating function of rational parking functions, for which the boundary is linear with a
rational slope. This is a joint work with Yue Cai.
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begins. There will be a diverse collection of talks on important and timely topics in combinatorics.
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Abstracts

BOJAN MOHAR, Simon Fraser University, Canada
[Tuesday May 28, 15:30]
Crossing-critical graphs
A graph G is c-crossing-critical if cr(G) ≥ c, but cr(G − e) < c for every e ∈ E(G), where cr(.) denotes the crossing number
of the corresponding graph. The speaker will present an overview about the “tile” structure and generation process of graphs
that are c-crossing-critical. This is joint work with Zdeněk Dvořák and Petr Hliněný.

FAN CHUNG, University of California, San Diego, United States
[Tuesday May 28, 15:55]
Problems in spectral graph theory
I will talk about several problems in spectral graph theory that I love to see solved.

ZDENĚK DVOŘÁK, Charles University, Czech Republic
[Tuesday May 28, 16:20]
On triangle-free planar graphs
Since the celebrated result of Grötzsch, the class of triangle-free planar graphs has attracted much attention. We will survey
some of the recent results and open problems regarding this class.

JÓZSEF SOLYMOSI, University of British Columbia, Canada
[Tuesday May 28, 16:45]
Rigidity of planar arrangements
We will analyse various geometric problems, where we expect that overdetermined systems have certain rigidity. For example
any planar joint-bar realization of a dense graphs has a rigid sub-framework, unless many joints are collinear. Or, if a point-line
arrangement has many incidences, then it has a large sub-arrangement which has small degree of freedom. We will see how
such rigidity concepts might help in solving classical problems in Discrete Geometry.
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Chair: Douglas B. West (Zhejiang Normal University and University of Illinois)
Room: McCarthy Tetrault Lecture Room 2245
Abstracts

PETER BRADSHAW, Simon Fraser University
[Thursday May 30, 15:30]
Cops and Robbers on Abelian Cayley Graphs
√
We present a strategy by which O( n) cops can capture a robber on an abelian Cayley graph of n vertices. This proves that
Meyniel’s conjecture holds for abelian Cayley graphs.

LIANNA HAMBARDZUMYAN, McGill University
[Thursday May 30, 15:55]
Chang’s lemma via Pinsker’s inequality
Extending the idea of R. Impagliazzo et al. [1] we give a short information theoretic proof for Chang’s lemma that is based on
Pinsker’s inequality.
[1] R. Impagliazzo, C. Moore, A. Russell, An entropic proof of chang’s inequality, SIAM Journal on Discrete Mathematics
28 (1) (2014) 173-176.

MATĚJ KONEČNÝ, Department of Applied Mathematics, Faculty of Mathematics and Physics, Charles University
[Thursday May 30, 16:20]
Extending partial isometries of antipodal graphs
A structure B is an EPPA-witness for a structure A if A ⊆ B and every isomorphism of finite substructures of A extends to an
automorphism of B. A graph G is metrically homogeneous if its path-metric space is an EPPA-witness for itself. Cherlin gave
a list of such graphs (by describing the classes of finite subspaces of their path-metric spaces) and Aranda et al. determined
the existence of EPPA-witnesses for almost all such classes. We resolve the remaining cases. Our result should be seen as the
first application of a general method for bypassing the lack of automorphism-preserving completions.

BENJAMIN MOORE, University of Waterloo
[Thursday May 30, 16:45]
The pseudoforest analogue of the strong nine dragon tree conjecture is true
2d
We prove that for any positive integers k and d, if a graph G has maximum average degree at most 2k + d+k+1
, then G
decomposes into k + 1 pseudoforests C1 , . . . , Ck+1 such that there is an i such that for every connected component C of Ci ,
we have that e(C) ≤ d.

MICHAL SEWERYN, Jagelonian University
[Thursday May 30, 17:10]
Improved bound for the dimension of posets of treewidth two
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It has long been known that posets with cover graphs of treewidth 3 can have arbitrarily large dimension. In 2017, Joret,
Micek, Trotter, Wang and Wiechert showed that posets whose cover graphs have treewidth at most 2, have dimension at most
1276. We improve this bound to 12 with a much simpler proof.

ABHINAV SHANTANAM, Simon Fraser University
[Thursday May 30, 17:35]
Minimum Balanced Bipartitions of Planar Triangulations
A balanced bipartition of a graph G is a bipartition (V1 , V2 ) of V (G) where V1 and V2 differ in size by at most 1. A minimum
balanced bipartition of G is a balanced bipartition (V1 , V2 ) of V (G) with the minimum number e(V1 , V2 ) of edges with ends in
both V1 and V2 . We show that, for every plane triangulation G, there exists a minimum balanced bipartition (V1 , V2 ) of V (G)
with e(V1 , V2 ) ≤ |V (G)| such that both V1 and V2 induce connected near-triangulations, and the total number of blocks in
G[V1 ] and G[V2 ] exceeds the total number of internal vertices by at most 2. This confirms the folklore conjecture that, for
any planar graph G, a minimum balanced bipartition (V1 , V2 ) of V (G) has e(V1 , V2 ) ≤ |V (G)|.

Friday

CM1: Analytic and Probabilistic Techniques in Combinatorics - Part I

93

Org: Jan Volec (Emory University and Universitat Hamburg)
Contemporary combinatorics is an exciting and rapidly growing discipline on the frontier of mathematics and computer science.
Many new techniques in combinatorics rely on applications of tools from other mathematical areas such as algebra, analysis
and probability.
In the last decade, various novel methods have emerged. For example, recent works in the probabilistic method culminated with
the celebrated container method which answered many long-standing open problems, new developments of algebraic techniques
were crucial in settling famous conjectures in design theory or number theory, analytic approaches to Szemerédi’s regularity
lemma served as the corner-stone of graph limits, which then spin-off to techniques for large networks and development of flag
algebras.
In this mini-symposium, we aim to bring researchers in combinatorics in order to present further developments and applications
of these methods, and talk about completely new approaches. We will discuss relevant open problems, exchange research
ideas, and initiate new collaborations.

Room: Canfor Policy Room 1600
Abstracts

DEBSOUMYA CHAKRABORTI, Carnegie Mellon University
[Thursday May 30, 10:30]
Extremal Graphs With Local Covering Conditions
Extremal graph theory considers problems of maximizing or minimizing graph parameters in graph classes of interest. We study
a natural minimization problem: determine the minimum number of edges in an n-vertex graph such that each vertex is in a
copy of a fixed graph H. Our starting point is an observation that when H is a complete graph, then the extremal graphs
take a particularly nice form. We systematically study the question of which H achieve similar form, and resolve the answer
for dense regular graphs H and random graphs. Joint work with Po-Shen Loh.

JOONKYUNG LEE, Universitat Hamburg
[Thursday May 30, 10:55]
On triangulated common graphs
A graph H is common if the number of monochromatic copies of H in a 2-edge-colouring of KN is minimised by the random
colouring. Collecting new examples for common graphs had not seen much progress since 1990s, although very recently, a few
more graphs are verified to be common by the computer-assisted flag algebra method or the recent progress on Sidorenko’s
conjecture. We give a new class of non-bipartite common graphs without using computers. In particular, we prove that triangle
trees and octahedrons are common. Joint work with Jan Volec.

JON NOEL, University of Warwick
[Thursday May 30, 11:20]
Cycles of length three and four in tournaments

Given a tournament with d n3 cycles of length three, how many cycles of length four must there be? Linial and Morgenstern
(2016) conjectured that the minimum is asymptotically attained by “blowing up” a transitive tournament and orienting the
edges randomly within the parts. This is reminiscent of the tight examples for the famous Triangle and Clique Density
Theorems. We prove the conjecture for d ≥ 1/36 using spectral methods. We also show that the family of tight examples
is more complex than expected and fully characterise it for d ≥ 1/16. Joint work with Timothy Chan, Andrzej Grzesik and
Daniel Král’.
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YANITSA PEHOVA, University of Warwick
[Thursday May 30, 11:45]
Decomposing graphs into edges and triangles
In 1966 Erdős, Goodman and Pósa showed that every graph G of order n has an edge-decomposition into at most n2 /4 cliques
(and, in fact, edges and triangles are enough). If one seeks to minimise the sum of the sizes of the cliques in a decomposition,
the corresponding minimum is n2 /2 (a result due to Győri, Kostochka; Chung; Kahn). It was conjectured by Győri and Tuza
that edges and triangles suffice here too, up to a constant. We give a proof of this conjecture using the flag algebra method
of Razborov, and consider some extensions to arbitrary linear cost functions.

FLORIAN PFENDER, University of Colorado Denver
[Thursday May 30, 12:10]
5-Cycles in Graphs
5-cycles appear as extremal examples in graphs in many forms. I will talk about a few problems where they play a prominent
role, and where flag algebras have been successfully used for a resolution.
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Contemporary combinatorics is an exciting and rapidly growing discipline on the frontier of mathematics and computer science.
Many new techniques in combinatorics rely on applications of tools from other mathematical areas such as algebra, analysis
and probability.
In the last decade, various novel methods have emerged. For example, recent works in the probabilistic method culminated with
the celebrated container method which answered many long-standing open problems, new developments of algebraic techniques
were crucial in settling famous conjectures in design theory or number theory, analytic approaches to Szemerédi’s regularity
lemma served as the corner-stone of graph limits, which then spin-off to techniques for large networks and development of flag
algebras.
In this mini-symposium, we aim to bring researchers in combinatorics in order to present further developments and applications
of these methods, and talk about completely new approaches. We will discuss relevant open problems, exchange research
ideas, and initiate new collaborations.

Room: Canfor Policy Room 1600
Abstracts

ROBERT HANCOCK, Masaryk University
[Thursday May 30, 15:30]
Some results in 1-independent percolation
We obtain an improved lower bound for the threshold probability pc , for which every 1-independent measure with bond
density p > pc percolates on the lattice Z2 . We also present further results motivated by 1-independent percolation: for any
connected graph G, let fG (p) be the infimum over all 1-independent measures µ with bond density p of the probability that a
µ-random graph is connected. We obtain lower bounds for fG (p) for paths, ladders, complete graphs and cycles, and provide
constructions giving matching upper bounds for paths, complete graphs and small cycles. Joint work with A. Nicholas Day
and Victor Falgas-Ravry.

GUILHERME OLIVEIRA MOTA, Universidade Federal do ABC
[Thursday May 30, 15:55]
The multicolour size-Ramsey number of powers of paths
Given a positive integer s, a graph G is s-Ramsey for a graph H, denoted G → (H)s , if every s-colouring of the edges of
G contains a monochromatic copy of H. The s-colour size-Ramsey number r̂s (H) of a graph H is defined to be r̂s (H) =
min{|E(G)| : G → (H)s }. We prove that, for every positive integers k and s, we have r̂s (Pnk ) = O(n), where Pnk is the kth
power of the n-vertex path Pn .
This is a joint work with Jie Han, Matthew Jenssen, Yoshiharu Kohayakawa and Barnaby Roberts.

ROBERT ŠÁMAL, Charles University
[Thursday May 30, 16:20]
A rainbow version of Mantel’s Theorem
Let G1 , G2 , G3 be simple graphs on a common vertex set and think of each graph as having edges of√ a distinct colour. A
7
rainbow triangle has three vertices v1 , v2 , v3 so that vi vi+1 ∈ E(Gi ). We show that if |E(Gi )| > ( 26−2
)n2 ≈ 0.2557n2 for
81
i = 1, 2, 3, then there exists a rainbow triangle, thereby answering a question of Diwan and Mubayi. Our result is sharp in the
sense that the multiplicative constant cannot be decreased.
This is joint work with R.Aharoni, M.DeVos, S.Gonzales and A.Montejano. We prove the result from first principles. An
independent proof using flag algebra method was obtained by E.Culver, B.Lidický, F.Pfender, and J.Volec.
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MARYAM SHARIFZADEH, University of Warwick
[Thursday May 30, 16:45]
Graphons with minimum clique density
Among all graphs of given order and size, we determine the asymptotic structure of graphs which minimise the number of
r-cliques, for each fixed r. In fact, this is achieved by characterising all graphons with given density which minimise the
Kr -density. The case r = 3 was proved in 2016 by Pikhurko and Razborov. This is joint work with H. Liu, J. Kim, and O.
Pikhurko.
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Org: Lucas Mol and Ortrud Oellermann (University of Winnipeg)
Probably the oldest and most well-known average graph parameter, the average distance of a graph - also known as the Wiener
index, dates back to 1947. Of particular interest is the close correlation of the Wiener index of the molecular graph and the
chemical properties of the substance such as the boiling point, viscosity and surface tension. In this minisymposium results on
various average graph parameters such as the average distance in a digraph, the average order of subtrees of trees and some
of its generalizations, as well as the average connectivity of graphs and digraphs are presented.

Room: Sauder Industries Policy Room 2270
Abstracts

LUCAS MOL, University of Winnipeg
[Thursday May 30, 10:30]
The Mean Subtree Order and the Mean Connected Induced Subgraph Order
The mean connected induced subgraph order of a graph G is the average number of vertices in a connected induced subgraph
of G. This parameter is an extension of the mean subtree order of a tree. We present a conceptually simple proof of the fact
that the path has minimum mean subtree order among all trees of a given order. We then extend these ideas to show that the
path has minimum mean connected induced subgraph order among all block graphs of a given order. This is joint work with
Kristaps Balodis, Matthew Kroeker, and Ortrud Oellermann.

STEPHAN WAGNER, Stellenbosch University
[Thursday May 30, 10:55]
Extremal subtree densities of trees
The average subtree order µT and the density DT = µnT of a tree T with n vertices were first studied in 1983 by Jamison.
While the minimum density is attained by a path, the structure of the trees that attain the maximum is more complicated. It
is conjectured that the trees of maximum density must be caterpillars. We lend some support to this conjecture by proving
that the extremal tree must have large diameter (close to n). We also show that the maximum density is asymptotically equal
n
2n
to 1 − 2 log
+ O( log log
).
n
n

HUA WANG, Georgia Southern University
[Thursday May 30, 11:20]
Average distance between leaves and peripheral vertices
Given a tree T and the set of leaves L(T ), the Gamma index (also known as the terminal Wiener index) Γ(T ) is the sum
of distances between all pairs of leaves. We will investigate the average distance between leaves in a tree T , called the
normalized Gamma index and denoted by Γ̂(T ). Some extremal trees under various constraints that maximize or minimize
Γ̂(T ) are identified or partially characterized. Many questions remain.
The average distance between peripheral vertices will also be discussed. This is joint work with Heather Smith.

PENGYU LIU, Simon Fraser University
[Thursday May 30, 11:45]
A polynomial metric on rooted binary tree shapes
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In this talk, we will define a polynomial and show that the polynomial characterizes all rooted binary tree shapes, that is,
two unlabeled rooted binary trees are isomorphic if and only if their corresponding polynomials are identical. Metrics on
rooted binary tree shapes can be defined using this characterizing polynomial. We will show that these metrics can distinguish
random tree shapes generated by different models as well as phylogenetic trees of seasonal and tropical influenza. Finally,
we will introduce some mathematical conjectures about and generalizations of the polynomial and its future applications in
computational biology and other sciences.
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Org: Lucas Mol and Ortrud Oellermann (University of Winnipeg)
Probably the oldest and most well-known average graph parameter, the average distance of a graph - also known as the Wiener
index, dates back to 1947. Of particular interest is the close correlation of the Wiener index of the molecular graph and the
chemical properties of the substance such as the boiling point, viscosity and surface tension. In this minisymposium results on
various average graph parameters such as the average distance in a digraph, the average order of subtrees of trees and some
of its generalizations, as well as the average connectivity of graphs and digraphs are presented.

Room: Sauder Industries Policy Room 2270
Abstracts

STIJN CAMBIE, Radboud University
[Thursday May 30, 15:30]
Asymptotic resolution of a question of Plesnı́k
Fix d ≥ 3. We show the existence of a constant c > 0 such that any graph of diameter at most d has average distance at
3/2
most d − c d√n , where n is the number of vertices. Moreover, we exhibit graphs certifying sharpness of this bound up to the
choice of c. This constitutes an asymptotic solution to a longstanding open problem of Plesnı́k. Furthermore we solve that
open problem of Plesnı́k exactly for digraphs in case the order is large compared with the diameter.

PETER DANKELMANN, University of Johannesburg
[Thursday May 30, 15:55]
The average distance of maximal planar graphs
The average distance µ(G) of a finite connected graph G is defined as the arithmetic mean of the distances between all pairs
of distinct vertices of G. We show that for every maximal planar graph G of order n,
1
n + O(n1/2 ),
18
which asymptotically proves a recent conjecture by Che and Collins. We further show that this bound can be improved for
4-connected and 5-connected maximal planar graphs.
This is joint work with Eva Czabarka, Trevor Olsen, and Laszlo Szekely.
µ(G) ≤

SUIL O, State University of New York, Korea
[Thursday May 30, 16:20]
Average connectivity and average edge-connectivity in graphs
Connectivity and edge-connectivity of a graph measure the difficulty of breaking the graph apart, but they are very much affected
by local aspects like vertex degree. Average connectivity (and analogously, average edge-connectivity) has been introduced to
give a more refined measure of the global “amount” of connectivity. In this talk, we prove a relationship between the average
connectivity and the matching number in graphs. We also give the best lower bound for the average edge-connectivity over
n-vertex connected cubic graphs. In addition, we show that this family has the fewest perfect matchings among cubic graphs
that have perfect matchings.

ORTRUD OELLERMANN, University of Winnipeg
[Thursday May 30, 16:45]
The average connectivity of minimally 2-connected graphs
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The connectivity between a pair u, v of vertices in a graph equals the maximum number of pairwise internally disjoint u–v
paths. The average connectivity, κ(G) of a graph G, is the average connectivity between pairs of vertices taken over all pairs.
Minimally 2-connected graphs with maximum average connectivity are characterized. It is shown that κ(G) ≤ 9/4 if G is
minimally 2-connected. For a graph G, κmax (G) is the maximum average connectivity among all orientations of G. We obtain
upper and lower bounds for κmax (G) and for κmax (G)/κ(G) for all minimally 2-connected graphs G. Sharpness for the various
bounds is discussed.
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Org: Natasha Morrison (Instituto National de Matemática Pura e Aplicada) and Jonathan Noel
(University of Warwick)
Bootstrap percolation is a process on graphs which models real world phenomena including the dynamics of ferromagnetism
and the spread of opinions in a social network. Topics covered in this minisymposium include recent breakthroughs on old and
difficult problems alongside some of the most exciting new research directions in the area.

Room: McCarthy Tetrault Lecture Room 2245
Abstracts

JANKO GRAVNER, University of California, Davis
[Tuesday May 28, 15:30]
Polluted Bootstrap Percolation
On the d−dimensional integer lattice, make every site independently occupied with probability p, closed with probability q,
and open otherwise. Then iteratively occupy all open sites with at least threshold θ occupied neighbors. Closed and occupied
sites never change. When both p and q are small, what relation between them guarantees that most sites eventually become
occupied? The talk will describe recent progress on this problem, which is joint work with A. Holroyd and D. Sivakoff.

LIANNA HAMBARDZUMYAN, McGill University
[Tuesday May 28, 15:55]
Polynomial method and graph bootstrap percolation
We introduce a simple method for proving lower bounds for the size of the smallest percolating set in a certain graph
bootstrap process. We apply this method to determine the sizes of the smallest percolating sets in multidimensional tori and
multidimensional grids (in particular hypercubes). The former answers a question of Morrison and Noel [MN], and the latter
provides an alternative and simpler proof for one of their main results.

DAVID SIVAKOFF, The Ohio State University
[Tuesday May 28, 16:20]
Bootstrap percolation on Cartesian products of lattices with Hamming graphs
Spread of signals on graphs with community structure has attracted interest in the mathematical literature recently. We model
the spread of signals using the bootstrap percolation dynamics with integer threshold r > 1, and take our graph to be the
Cartesian product of d1 integer lattices (or cycles) with d2 (finite) complete graphs. Thus, each “community” consists of
individuals determined by d2 characteristics, and two individuals within a community only communicate if they have all but
one of the characteristics in common. Between communities, communication is between like individuals that are also neighbors
in the lattice Zd1 . In collaboration with Janko Gravner.

IVAILO HARTARSKY, École normale supérieure de Lyon
[Tuesday May 28, 16:45]
The second term for two-neighbour bootstrap percolation in two dimensions
In two-neighbour bootstrap percolation on [n]2 vertices with at least two infected neighbours are iteratively infected. Initial
infections are binomial with parameter p. Motivation comes from connections to the Ising and Fredrickson-Andersen models.
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We seek the location pc (n) of the transition of complete infection. Successively better bounds were given in a founding work
of Aizenman and Lebowitz, a breakthrough of Holroyd and, a decade ago, by Gravner and Holroyd and Gravner, Holroyd and
Morris. In this work we improve on GHM to match the bound of GH, thus proving
pc (n) =
Joint with Robert Morris.

π2
Θ(1)
−
.
18 log n (log n)3/2
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Org: Gary MacGillivray (University of Victoria)
The talks focus on aspects of graph colouring and homomorphisms including fractional colourings, oriented colourings, geometric
homomorphisms and reconfiguration problems.

Room: Scotiabank Lecture Room 1315
Abstracts

DEBRA BOUTIN, Hamilton College
[Thursday May 30, 10:30]
Geometric Homomorphisms and the Geochromatic Number
A geometric graph G is a simple graph G together with a fixed straightline drawing in the plane. A geometric homomorphism
is a homomorphism of the underlying abstract graphs that also preserves edge crossings. Like the chromatic number of an
abstract graph, the geochromatic number is defined using homomorphisms: the geochromatic number of a geometric graph G
is the smallest integer n so that there is a geometric homomorphism from G to some geometric realization of Kn . This talk
will consider conditions under which we can find or bound the geometric chromatic number of a geometric graph.

RICHARD BREWSTER, Thompson Rivers University
[Thursday May 30, 10:55]
The complexity of signed graph homomorhpisms
A signed graph (G, Σ) is a graph G where each edge is given a sign, positive or negative; Σ ⊆ E(G) denotes the set of negative
edges. Central to signed graphs is the operation of resigning at a vertex.
An s-homomorphism from (G, Σ) to (H, Π) is a vertex map that preserves edges and their signs after possibly resigning at
some vertices of G. We give a simple classification of the P/NP-complete dichotomy for the (H, Π)-colouring problem and
a direct proof of the result.
This is joint work with Foucaud, Hell, Naserasr, and Siggers.

CHRISTOPHER DUFFY, University of Saskatchewan
[Thursday May 30, 11:20]
Colourings, Simple Colourings, and a Connection to Bootstrap Percolation
Define a k-colouring of a mixed graph to be a homomorphism to a k-vertex (complete) mixed graph. A simple colouring of a
mixed graph is a homomorphism to a reflexive mixed graph. Intuitively one would expect the simple chromatic number of a
family of mixed graphs to be less than the chromatic number – surely allowing adjacent vertices to have the same colour will
allow us to use fewer colours. In this talk we explore cases where our intuition fails us using via a connection between simple
colouring and a directed bootstrap percolation process.

JOHN GIMBEL, University of Alaska
[Thursday May 30, 11:45]
Bounds on the fractional chromatic number of a graph.
Given a graph G and I P
, the family of independent sets in G, a function f:IP→ [0, ∞) is a fractional coloring if for each vertex
v, the inequality 1 ≤
f(I) holds. Further, the weight of f is w(f) =
f(I). The fractional chromatic number, χf (G), is
v∈I
I∈I
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the minimum weight of all fractional colorings. We develop methods for producing upper bounds on χf . This leads to simple
proofs for theorems similar to Grotzch’s 3-colorability theorem and the five color theorem for planar graphs.

JAE-BAEK LEE, Kyungpook National University
[Thursday May 30, 12:10]
Reconfiguring Reflexive Digraphs
For a fixed graph H, the recolouring problem for H-colouring(i.e. homomorphisms to H) ask: given an irreflexive graph G
and two H-colourings φ and ψ of G, is it possible to transform φ into ψ by changing the colour of one vertex at a time such
that all intermediate mappings are H-colourings? For a reflexive graph G, one requires the extra condition that the colour
must be changed to a neighbour of its current colour.
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Friday

105

Org: Lucia Moura (University of Ottawa) and Brett Stevens (Carleton University)
A covering array with N rows, k columns, v symbols and strength t is an N × k array with entries from a v-ary alphabet such
that each of its subarrays with t columns contains every t-tuple of the alphabet at least once as a row. Covering arrays have
gained a lot of attention in the theory of combinatorial designs and in applications to software and network testing. Classical
covering arrays and their many generalizations have interesting relations to areas of combinatorics such as extremal set theory,
finite fields, graph homomorphisms, covering codes and combinatorial group testing. Methods for their construction range
from recursive and algebraic to probabilistic and computational. In this two-part mini-symposium, we have a collection of talks
highlighting current research on various aspects of covering arrays.

Room: Canfor Policy Room 1600
Abstracts

BRETT STEVENS, Carleton University
[Friday May 31, 10:30]
Introduction to covering arrays
As a preface to the minisympoisum on covering arrays I will introduce covering arrays formally and by example. I will discuss the
central construction methods including recursive, algebraic and probabilistic. I will review known optimal arrays and asymptotic
sizes. I will end with some open problems.

YASMEEN AKHTAR, Arizona State University, USA
[Friday May 31, 10:55]
Constructing High Index Covering Arrays and Their Application to Design of Experiments
A high index covering array (CAλ ) has the property that the measurements of all t-tuples from any t factors are guaranteed
to be repeated at least λ times, where the index λ > 1 is an adjustable parameter that depends on the experimental resource.
We develop a systematic method to construct the (supersaturated) CAλ of strength t ≤ 3 with small run sizes under the
different number of factors and index. Using a small number of runs compared to the orthogonal arrays, a CAλ provides the
resistance towards outlying measurements which a covering array (λ = 1) fails to do.

KIRSTEN NELSON, Carleton University
[Friday May 31, 11:20]
Constructing covering arrays from interleaved sequences
Interleaved sequences over a finite field in array form have columns that are either zero columns or phase shifts of a shorter
sequence. Shift sequences give a compact representation of an interleaved sequence, given the base sequence. We are interested
in whether sequences that are useful for building covering arrays can be lengthened through the choice of an appropriate shift
sequence. We give some preliminary results on what properties of base sequences are preserved in the interleaved sequence,
discuss an equivalence relation on shift sequences to reduce the search space, and finally show some potential usefulness of
the construction.

MYRA B. COHEN, Iowa State University
[Friday May 31, 11:45]
Learning to Build Covering Arrays with Hyperheuristic Search
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Today there are a large number of techniques and tools to build covering arrays. Some of the algorithms are optimized for
constrained or unconstrained variants of the problem, or work best on specific symbol sizes or strengths. Yet, no one strategy
fits all. In this work we introduce a hyperheuristic algorithm that learns strategies for building covering arrays providing a
single generalist approach. Our experiments show that our algorithm competes with known best search algorithms across 85
constrained and unconstrained problems from the software testing domain. For most of the models, hyperheuristic search is as
good as, or improves upon the best known search results. We also present some evidence that our algorithm’s strong generic
performance is the result of unsupervised learning.
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Org: Lucia Moura (University of Ottawa) and Brett Stevens (Carleton University)
A covering array with N rows, k columns, v symbols and strength t is an N × k array with entries from a v-ary alphabet such
that each of its subarrays with t columns contains every t-tuple of the alphabet at least once as a row. Covering arrays have
gained a lot of attention in the theory of combinatorial designs and in applications to software and network testing. Classical
covering arrays and their many generalizations have interesting relations to areas of combinatorics such as extremal set theory,
finite fields, graph homomorphisms, covering codes and combinatorial group testing. Methods for their construction range
from recursive and algebraic to probabilistic and computational. In this two-part mini-symposium, we have a collection of talks
highlighting current research on various aspects of covering arrays.

Room: Canfor Policy Room 1600
Abstracts

LUCIA MOURA, University of Ottawa
[Friday May 31, 15:30]
Getting hyper with covering arrays
Covering arrays meet graphs and hypergraphs in different ways. Covering arrays on graphs and variable-strength covering
arrays use a graph (or hypergraph) with vertices corresponding to columns and edges specifying where coverage is required.
Graph-dependent covering arrays use the previous column graph plus an alphabet graph with vertices corresponding to symbols
and edges indicating which pairs of symbols need to be covered at all. Covering arrays avoiding forbidden edges (CAFEs) make
us hyperactive with graphs dictating forbidden combinations of symbols in specific pairs of columns. We survey various joint
works with Danziger, Maltais, Meagher, Mendelsohn, Newman, Raaphorst, Stevens and Zekaoui.

ANANT GODBOLE, East Tennessee State University, USA
[Friday May 31, 15:55]
Covering Arrays for Some Equivalence Classes of Words
We study two variations of the covering array scheme in which all words are not considered to be different. In the first,
partitioning hash families, words are equivalent if they induce the same partition of a t element set. In the second, words of
the same weight are equivalent. In both we produce logarithmic upper bounds on the minimum size k = k(n) of a covering
array. Definitive results for t = 2, 3, 4, as well as general results, are provided.

MUHAMMAD JAVED, Ryerson University
[Friday May 31, 16:20]
Sequence Covering Arrays
In some processes, if certain t-subsets of events do not occur in the correct order, then this can cause unpredictable behaviours
and misleading results. In a test suite, each occurrence of t events must be tested in every possible ordering. Such a test suite
is equivalent to a sequence covering array, SeqCA(N ; t, k, v, λ), a set of N k-sequences on v events (k ≤ v) for which every
subsequence of t events (t ≤ k) appears in at least λ of the sequences. We will discuss some recent existence results for the
case t = 2. Joint work with Andrea Burgess and Peter Danziger.

ANDRÉ CASTOLDI, Universidade Tecnológica Federal do Paraná, Brazil
[Friday May 31, 16:45]
Bounds on Covering Codes in Rosenbloom-Tsfasman Spaces using Ordered Covering Arrays
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Let KqRT (m, s, R) be the smallest cardinality of a q-ary code of length ms and covering radius R with respect to the
Rosenbloom-Tsfasman metric. The case s = 1 corresponds to the classical covering codes in Hamming spaces. The research problem concerning covering codes is to improve lower and upper bounds for KqRT (m, s, R). Ordered covering arrays
(OCAs) are a generalization of ordered orthogonal arrays and covering arrays. OCAs have been introduced more recently by
Tamar Krikorian. In this talk, I will present results improving the upper bound on covering codes using ordered covering arrays.
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Org: Andrea Burgess (University of New Brunswick), Peter Danziger (Ryerson University) and David
Pike (Memorial University of Newfoundland)
2019 marks the 175th anniversary of the birth of Félix Walecki, who did pioneering work in design theory, particularly in
factorizations and cycle decompositions of the complete graph. In addition to celebrating this event, this minisymposium
brings together leading and emerging researchers in combinatorial design theory to share their results pertaining to designs and
related structures, their properties and applications.

Room: Canadian Pacific Lecture Room 1530
Abstracts

ESTHER LAMKEN, California Institute of Technology
[Wednesday May 29, 15:30]
Constructions and uses of incomplete pairwise balanced designs
I will describe recent work with Peter Dukes on incomplete pairwise balanced designs, IPBD((v, w), K). We provide explicit
constructions for such designs whenever v and w satisfy the usual divisibility conditions, have ratio v/w > k − 1 + , for
k = min K and  > 0, and are sufficiently large (depending on K and ). As a consequence, we obtain new results for several
related designs such as IMOLS and GDDs. Of particular interest are the large number of applications that illustrate the power
of using IPBDS as templates. I will emphasize these new applications in my talk.

PETER DUKES, University of Victoria
[Wednesday May 29, 15:55]
Packings of 4-cliques in complete graphs
This talk considers maximum packings of edge-disjoint 4-cliques in the complete graph Kn . When n ≡ 1, 4 (mod 12), these are
simply block designs. When n ≡ 0, 3 (mod 12), the so-called leave graph induced by uncovered edges is 2-regular. Colbourn
and Ling settled the existence of Hamiltonian 2-regular leaves in this case. We extend their construction and use a small batch
of seed examples to realize a variety of 2-regular leaves. In fact, we obtain a lower bound on n for the existence of packings
with any such leave. This is joint work with Yanxun Chang and Tao Feng.

FLORA BOWDITCH, University of Victoria
[Wednesday May 29, 16:20]
Localized Structure in Graph Decompositions
A G-decomposition of Kv is called balanced if each vertex of Kv occurs in the same number of copies of G. In 2011, Dukes
and Malloch provided an existence theory for balanced G-decompositions of Kv . Shortly afterwards, Bonisoli, Bonvicini, and
Rinaldi introduced degree- and orbit-balanced G-decompositions. In this talk, we will first discuss these three types of balance
and give some examples. We will then examine an existence theory for degree- and orbit-balanced G-decompositions of Kv ,
which can be modelled by coloured loops in G. We will conclude with a brief discussion about decomposing Kv into a family
of graphs.

IREN DARIJANI, Memorial University of Newfoundland
[Wednesday May 29, 16:45]
k-colourings of star systems
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A c-star is a complete bipartite graph K1,c . A c-star system of order n > 1, Sc (n), is a partition of the edges of the complete
graph Kn into c-stars. A c-star system Sc (n) is said to be k-colourable if its vertex set can be partitioned into k sets (called
colour classes) such that no c-star is monochromatic. The system Sc (n) is k-chromatic if Sc (n) is k-colourable but is not
(k − 1)-colourable. If Sc (n) is k-chromatic, we say that its chromatic number is k. In this talk, we will discuss some new
results of k-colourings of star systems.
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Org: Andrea Burgess (University of New Brunswick), Peter Danziger (Ryerson University) and David
Pike (Memorial University of Newfoundland)
2019 marks the 175th anniversary of the birth of Félix Walecki, who did pioneering work in design theory, particularly in
factorizations and cycle decompositions of the complete graph. In addition to celebrating this event, this minisymposium
brings together leading and emerging researchers in combinatorial design theory to share their results pertaining to designs and
related structures, their properties and applications.

Room: McLean Management Studies Lab 2945
Abstracts

MARCO BURATTI, Università degli Studi di Perugia
[Thursday May 30, 10:30]
Cyclic designs: some selected topics
I will choose a couple of topics related to some recent progress on the construction of cyclic combinatorial designs.

SAAD EL-ZANATI, Illinois State University
[Thursday May 30, 10:55]
On edge orbits and hypergraph designs
(k)

Let Zn denote the group of integers modulo n and let En be the set of all k-element subsets of Zn where 1 ≤ k < n. If
(k)
(k)
E ∈ En , let [E] = {E + r : r ∈ Zn }. Then [E] is the orbit of E where Zn acts on En via (r, E) 7→ E + r. Furthermore,
(k)
(k)
(k)
{[E] : E ∈ En } is a partition of En into Zn -orbits. We count the number of Zn -orbits in En and give the corresponding
results when fixed points are introduced. We also give applications to cyclic and r-pyramidal decompositions of certain classes
of uniform hypergraphs into isomorphic subgraphs.

FRANCESCA MEROLA, Università Roma Tre
[Thursday May 30, 11:20]
Cycle systems of the complete multipartite graph
An `-cycle system of a graph Γ is a set of `-cycles of Γ whose edges partition the edge set of Γ; is it regular if there is an
automorphism group G of Γ acting regularly on the vertices of Γ and permuting the cycles, cyclic if G is cyclic.
When Γ is Km [n], the complete multipartite graph with m parts each of size n, the existence problem for `-cycle systems is
not completely solved, and little is known on regular systems. We discuss new existence results for cycle systems of Km [n],
concentrating mostly on cyclic systems.

MATEJA SAJNA, University of Ottawa
[Thursday May 30, 11:45]
On the Honeymoon Oberwolfach Problem
The Honeymoon Oberwolfach Problem HOP(2m1 , . . . , 2mt ) asks whether is it possible to arrange n = m1 + . . . + mt couples
at a conference at t round tables of sizes 2m1 , . . . , 2mt for 2n − 2 meals so that each participant sits next to their spouse at
every meal, and sits next to every other participant exactly once. A solution to HOP(2m1 , . . . , 2mt ) is a decomposition of
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K2n + (2n − 3)I into 2-factors, each consisting of disjoint I-alternating cycles of lengths 2m1 , . . . , 2mt . It is also equivalent to
a semi-uniform 1-factorization of K2n of type (2m1 , . . . , 2mt ). We present several results, most notably, a complete solution
to the case with uniform cycle lengths.

SIBEL OZKAN, Gebze Technical University
[Thursday May 30, 12:10]
On The Hamilton-Waterloo Problem and its Generalizations
r
A {Cm
, Cns }-factorization asks for a 2-factorization of Kv (or Kv − I), where r of the 2-factors consists of m-cycles and s of
the 2-factors consists of n-cycles. This is the Hamilton-Waterloo Problem(the HWP) with uniform cycle sizes m and n. The
HWP is an extension of the Oberwolfach problem which asks for isomorphic 2-factors. We will focus on the HWP with uniform
cycle sizes; results on the various lengths of cycles as well as some generalizations to multipartite graphs and also having more
non-isomorphic 2-factors will be presented.

Results are from the joint works with Keranen, Odabasi, and Ozbay.
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Org: Andrea Burgess (University of New Brunswick), Peter Danziger (Ryerson University) and David
Pike (Memorial University of Newfoundland)
2019 marks the 175th anniversary of the birth of Félix Walecki, who did pioneering work in design theory, particularly in
factorizations and cycle decompositions of the complete graph. In addition to celebrating this event, this minisymposium
brings together leading and emerging researchers in combinatorial design theory to share their results pertaining to designs and
related structures, their properties and applications.

Room: McLean Management Studies Lab 2945
Abstracts

DOUG STINSON, University of Waterloo
[Thursday May 30, 15:30]
Constructions of optimal orthogonal arrays with repeated rows
We construct orthogonal arrays OAλ (k, n) (of strength two) having a row that is repeated m times, where the ratio m/λ is
as large as possible; these OAs are termed optimal. We provide constructions of optimal OAs for any k ≥ n + 1, albeit with
large λ. We also study basic OAs; these are optimal OAs in which gcd(m, λ) = 1. We construct a basic OA with n = 2 and
k = 4t + 1, provided that a Hadamard matrix of order 8t + 4 exists.
This is joint work with Charlie Colbourn and Shannon Veitch.

BRETT STEVENS, Carleton University
[Thursday May 30, 15:55]
Affine planes with ovals for blocks
A beautiful theorem states that the reverse of a line in the Singer Cycle presentation of a projective plane is an oval. This
implies that for every Desarguesian projective plane there is a companion plane all of whose blocks are ovals in the first. This
fact has been exploited to construct a family of very efficient strength 3 covering arrays. We show that there exist pairs of
Desarguesian affine planes whose blocks are ovals in the other plane for any order a power of 2. These can be used to construct
efficient covering arrays.

TRENT MARBACH, Nankai University
[Thursday May 30, 16:20]
Balanced Equi-n-squares
In this presentation, we present recent work undertaken to understand d-balanced equi- n-squares. With the requirement that
d is a divisor of n, these structures are n × n matrices containing symbols from Zn in which any symbol that occurs in a row or
column, occurs exactly d times in that row or column. There are connections with Latin square of order n that decompose into
d × (n/d) subrectangles, which we exploit to construct d-balanced equi-n-squares. We also show connections with α-labellings
of graphs, which enables us to both construct new d-balanced equi-n-squares and construct new α-labellings of graphs.

HADI KHARIGHANI, University of Lethbridge
[Thursday May 30, 16:45]
Unbiased Orthogonal Designs
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Let D1 , D2 be orthogonal designs of order n and type (s1 , . . . , su ) in variables x1 , . . . , xu . D1 and D2 are unbiased with
parameter α if α is a positive real number and there exists a (0, 1, −1)-matrix W such that
D1 D2> =

s1 x21 + · · · + su x2u
√
W.
α

The study of unbiased orthogonal designs provides a unified approach to the study of a variety of unbiased matrices.
Upper bounds, an asymptotic existence result, and some methods of construction will be presented. The application includes
the proof of the existence of mutually quasi-unbiased weighing matrices with various parameters.
This is joint work with Sho Suda.
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Org: Karen Meagher (University of Regina)
Discrete math is famous for being an area of mathematics where the problems are easy to state, but difficult to prove. This
session will focus on results where the problems are easy to state, but the solutions are surprisingly elegant and give deeper
insight into the mathematics behind the problem.
The speakers will each describe an elegant new result in their field. The talks will focus on key ideas in the proofs and the
intriguing aspects of their results. The goal is to offer some entry points into modern algebraic combinatorics, enumerative
combinatorics, graph theory, and extremal set theory.

Room: McLean Management Studies Lab 2945
Abstracts

KAREN MEAGHER, University of Regina
[Tuesday May 28, 15:30]
All 2-transitive groups have the Erdos-Ko-Rado Property
The Erdős-Ko-Rado (EKR) theorem gives the size of the largest family of intersecting subsets of a set. For any object where
a notion of intersection is defined, it can be asked if a version of the EKR theorem holds. Two permutations are intersecting
if they both map some i to the same point. With this definition, versions of the EKR theorem have been proven for many
different specific groups. Recently Pablo Spiga, Pham Huu Tiep and I determined the size of the maximum intersecting set of
permutations from any 2-transitive group. I will present this elegant result.

MARNI MISHNA, Simon Fraser University
[Tuesday May 28, 15:55]
On the complexity of the cogrowth sequence
Given a finitely generated group G with generating set S consider the number of words of length n over the alphabet S equal
to one. This defines the cogrowth sequence, and is related to excursions on Cayley graphs.
We survey the surprising connections between the structure of the group, and properties of this sequence. We show that the
cogrowth sequence is not P-recursive when G is an amenable group of superpolynomial growth and compute the exponential
growth of the cogrowth sequence for certain infinite families of free products of finite groups and free groups. Work in
collaboration with Jason Bell.

JESSICA STRIKER, North Dakota State University
[Tuesday May 28, 16:20]
Bijections - Marvelous, Mysterious, and Missing
An elegant way to show two sets are equinumerous is to exhibit an explicit bijection between their elements. Such a bijection
should, ideally, preserve important statistics on the objects. In this talk, we discuss such elegant bijections involving permutations, Catalan objects, plane partitions, and alternating sign matrices and also discuss equinumerous sets for which no such
bijection is known.

STEPH VAN WILLIGENBURG, Univeristy of British Columbia
[Tuesday May 28, 16:45]
The positivity of trees
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The chromatic polynomial was generalized to the chromatic symmetric function by Stanley in 1995, and started two research
directions. Firstly, does the chromatic symmetric function distinguish trees, and secondly when can the chromatic symmetric
function be written as a positive linear combination of elementary symmetric functions.
In this talk we meld these two directions and discover when the chromatic symmetric function of trees is not a positive linear
combination of elementary symmetric functions, using a beautiful but overlooked result of Wolfgang III from 1997.
This is joint work with Samantha Dahlberg and Adrian She.

HANMENG (HARMONY) ZHAN, Université de Montréal
[Tuesday May 28, 17:10]
Some elegant results in algebraic graph theory
I will talk about some elegant results in algebraic graph theory.

CM13: Finite Fields in Discrete Mathematics - Part I

Friday

117

Org: Petr Lisonek (Simon Fraser University) and Daniel Panario (Carleton University)
In this minisymposium several topics in discrete mathematics where finite fields play an important role are presented. The
talks show the use of finite fields to construct combinatorial objects and to prove interesting results in areas such as designs,
graphs, Latin squares, cryptography, Boolean functions, codes and sequences, algebraic curves and finite geometries, among
others.

Room: Sauder Industries Policy Room 2270
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DANIEL PANARIO, Carleton University
[Friday May 31, 10:30]
Finite Fields in Discrete Mathematics
Finite fields are used in many areas of pure and applied mathematics. In this talk we survey several areas of discrete mathematics
and combinatorics where finite fields play an important role. We illustrate this usage with some examples. This talk serves as
an introduction to the other talks in this minisymposium.

THAIS BARDINI IDALINO, University of Ottawa
[Friday May 31, 10:55]
Embedding cover-free families and cryptographical applications
Cover-free families are set systems used to solve problems where we deal with n elements and want to identify d invalid ones by
performing only t tests (t ≤ n). We are interested in cryptographic problems, and we note that some of those need cover-free
families with increasing n. Solutions with increasing n, such as monotone families and nested families, have been recently
considered in the literature. We propose a generalization that we call embedding families, which allows us to increase both n
and d. We propose constructions of embedding families with good compression ratio using polynomials over finite fields.

DANIELE BARTOLI, University of Perugia
[Friday May 31, 11:20]
More on exceptional scattered polynomials
t

Let f be an Fq -linear function over Fqn . If the Fq -subspace U = {(xq , f (x)) : x ∈ Fqn } defines a maximum scattered linear
set, then we call f a scattered polynomial of index t. We say a function f is an exceptional scattered polynomial of index t if
the subspace U associated with f defines a maximum scattered linear set in P G(1, q mn ) for infinitely many m. Exceptional
scattered monic polynomials of index 0 (for q > 5) and of index 1 have been alrady classified (Bartoli-Zhou, Exceptional
scattered polynomials, J. Algebra 2018). In this work, we investigate the case t ≥ 2.

CLAUDIO QURESHI, University of Campinas
[Friday May 31, 11:45]
Dynamics of Chebyshev polynomials over finite fields
In this talk We completely describe the functional graph associated to iterations of Chebyshev polynomials over finite fields.
Then, we use our structural results to obtain estimates for the average rho length, average number of connected components
and the expected value for the period and preperiod of iterating Chebyshev polynomials. This is joint work with Daniel Panario.
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ANNE CANTEAUT, Inria Paris
[Friday May 31, 12:10]
Searching for APN permutations with the butterfly construction
The existence of APN permutations operating on an even number of variables was a long-standing open problem, until an
example with six variables was exhibited by Dillon et al. in 2009. However it is still unknown whether this example can be
generalized to any even number of inputs. This talk investigates the cryptographic properties of butterflies: they form a family
of involutions operating on (4k+2) variables and with differential uniformity at most 4, which contains the Dillon permutation.
We will also prove that this generalized family does not contain any APN permutation besides the Dillon permutation.
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Org: Petr Lisonek (Simon Fraser University) and Daniel Panario (Carleton University)
In this minisymposium several topics in discrete mathematics where finite fields play an important role are presented. The
talks show the use of finite fields to construct combinatorial objects and to prove interesting results in areas such as designs,
graphs, Latin squares, cryptography, Boolean functions, codes and sequences, algebraic curves and finite geometries, among
others.

Room: Sauder Industries Policy Room 2270
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SIHEM MESNAGER, University of Paris VIII
[Friday May 31, 15:30]
On good polynomials over finite fields for optimal locally recoverable codes
A locally recoverable (LRC) code is a code that enables a simple recovery of an erased symbol by accessing only a small
number of other symbols. LRC codes form one of the rapidly developing topics in coding theory because of their applications
in distributed and cloud storage systems. Tamo and Barg have presented a family of LRC codes that attain the maximum
possible distance. The key ingredient for constructing such optimal LRC codes is the so-called r-good polynomials, where r is
the locality of the LRC code. In this talk, we discuss new good polynomials for constructing optimal LRC codes.

LUCAS REIS, University of Sao Paulo
[Friday May 31, 15:55]
Permutations of finite sets from an arithmetic setting
Let n, m > 1 be integers with gcd(n, m2 ) = m. We introduce the concept of (n, m)-piecewise affine permutations. These are
permutations of the finite set
[1, n] := {1, . . . , n},
defined by m affine-like rules with some generic arithmetic properties. We discuss the existence and number of these permutations. Our main result provides an explicit description on the cycle decomposition of such permutations. As a main application,
we obtain (new?) classes of permutation polynomials of finite fields whose cycle decomposition can be explicitly given. We
further discuss algebraic properties of these permutation polynomials, including their weight and index.

DANIEL KATZ, California State University, Northridge
[Friday May 31, 16:20]
Nonvanishing minors and uncertainty principles for Fourier analysis over finite fields
Chebotarëv’s theorem on roots of unity says that every minor of a discrete Fourier transform matrix of prime order is nonzero.
We present a generalization of this result that includes analogues for discrete cosine and discrete sine transform matrices as
special cases. This leads to a generalization of the Biró-Meshulam-Tao uncertainty principle to functions with symmetries that
arise from certain group actions, with some of the simplest examples being even and odd functions. This new uncertainty
principle gives a bound that is sharp and, for some classes of functions, stronger than that of Biró-Meshulam-Tao.

ARIANE MASUDA, City University of New York
[Friday May 31, 16:45]
Functional Graphs of Rédei Functions
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Let Fq be a finite field of order q and f : Fq → Fq be a mapping. The functional graph associated to f is a directed graph
where the vertices are labelled by the elements of Fq and an edge connects a to f (a) for every a ∈ Fq . In this talk we discuss
the structure of the functional graph of a Rédei function Rn (x, a) over Fq where n ∈ N and a ∈ Fq . We show conditions for
such graphs to be isomorphic for a fixed q, and present families of isomorphic graphs. This is joint work with Juliane Capaverde
and Virgı́nia Rodrigues.

PETR LISONEK, Simon Fraser University
[Friday May 31, 17:10]
Maximally non-associative quasigroups
A quasigroup (Q, ∗) is an algebraic structure whose multiplication table is a Latin square. We say that (x, y, z) ∈ Q3 is an
associative triple if (x ∗ y) ∗ z = x ∗ (y ∗ z). Let a(Q) denote the number of associative triples in Q. One shows easily that
a(Q) ≥ |Q|, and it was conjectured that a(Q) = |Q| never occurs for |Q| > 1. When q is an odd prime power, we give a
non-constructive proof of existence of quasigroup Q with a(Q) = |Q| = q 2 . Our main tools are Dickson nearfields and Weil
bound for character sums. This is joint work with Aleš Drápal (Charles University, Prague).
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Org: Sam Mattheus (Vrije Universiteit Brussel)
Finite geometries is the research field in which finite incidence structures, often defined over finite fields, are investigated.
Among the structures of interest are vector spaces and projective spaces, generalized polygons and others. The study of
these structures and their substructures is the central topic in this area for several reasons. Plenty of these substructures are
investigated for their intrinsic importance and interest, others are investigated because of their relation to other research areas
such as coding theory, graph theory and even number theory. In this symposium we will have a mix of both, presenting purely
geometrical problems, graph theoretical problems with geometrical roots, applications to coding theory and even an application
in number theory over finite fields.
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SAM MATTHEUS, Vrije Universiteit Brussel
[Tuesday May 28, 10:30]
Number theory in finite fields from a geometrical point of view
Facing insurmountable obstacles regarding questions about digits of natural numbers, researchers have explored the concept
of digits of elements in finite fields. In doing so, they try to gain insight into the same questions for this easier case, in order to
apply this to the question in the original setting. In this new setting, classical techniques rely heavily on finite field machinery
such as character theory and estimates of exponential sums. In this talk, we will reformulate the problem in graph theoretical
and geometrical terms in order to obtain new proofs of known theorems and extend them.

JOZEFIEN D’HAESELEER, Universiteit Gent
[Tuesday May 28, 10:55]
Projective solids pairwise intersecting in at least a line
In the last decades, projective subspaces, pairwise intersecting in at least a t-space were investigated. The case with t = 0
(the Erdös-Ko-Rado-sets), received special attention. Let PG(n, q) be the projective space of dimension n, over the finite field
of order q. In this talk, I discuss the structure of maximal sets of 3-spaces of PG(n, q), n ≥ 5, pairwise intersecting in at
least a line, and give an overview of the largest examples of these sets. We also generalize these results to a maximal set of
k-dimensional spaces, mutually intersecting in at least a (k − 2)-dimensional space in PG(n, q), where n ≥ k + 2.

JAN DE BEULE, Vrije Universiteit Brussel
[Tuesday May 28, 11:20]
A lower bound on the size of linear sets on a projective line of finite order
A set S of points of the finite projective space PG(Fn+1
) is a linear set of rank t if S = {huiF |u ∈ U } for some set U ⊂ Fn+1
q
q
that is a t-dimensional vector space over a subfield of Fq .
The following result was obtained jointly with Geertrui Van de Voorde: An Fq -linear set of rank k ≤ n in PG(1, q n ) which
contains at least one point of weight one, contains at least q k−1 + 1 points.
This result, its connection with direction problems in affine spaces, and some applications will be discussed.

LINS DENAUX, Universiteit Gent
[Tuesday May 28, 11:45]
Small weight code words in the code of points and hyperplanes of PG(n,q)
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This topic concerns small weight code words of the code Cn−1 (n, q), the vector space generated by the incidence matrix of
points and hyperplanes of PG(n, q) (n ∈ N \ {0, 1}, q = ph , p prime, h ∈ N× ). Polverino and Zullo proved that the second
minimum weight of Cn−1 (n, q) is 2q n−1 : code words matching this weight are precisely the scalar multiples of the difference
√
of the incidence vectors of two hyperplanes. We have characterised all code words up to weight 4q n−1 − Θ(q n−2 q) as linear
combinations of hyperplanes having a fixed (n − 3)-dimensional subspace in common. Furthermore, other results related to
codes arising from substructures in projective spaces will be discussed.

LISA HERNANDEZ LUCAS, Vrije Universiteit Brussel
[Tuesday May 28, 12:10]
Dominating sets in finite generalized quadrangles
The domination number is the smallest size of a dominating set, a set D of vertices in a graph such that each vertex of the
graph is either an element of D, or is adjacent to an element of D. When considering the domination number in the incidence
graph of a finite generalized quadrangle GQ(s, t), it seems obvious that this number is at least 2st + 2, the size of the union
of an ovoid and a spread. In this talk, I’ll tell you the story of how Tamás Héger and I made the surprising discovery that this
is not true.
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Org: Danielle Cox (Mount Saint Vincent University) and Christopher Duffy (University of
Saskatchewan)
Polynomials are powerful mathematical models. Many combinatorial sequences can be investigated via their associated generating polynomial. The study of graph polynomials can be found in the literature of many combinatorial problems. For
instance, one can investigate combinatorial sequences associated with graph properties, such as independence or domination
by looking at the analytic properties of the associated generating polynomial. Other combinatorial problems, such as network
reliability and graph colouring are modelled using polynomials. This two part mini-symposium will highlight interesting new
results related to the study of graph polynomials.
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IAIN BEATON, Dalhousie University
[Tuesday May 28, 10:30]
Independence Equivalence Class of Paths and Cycles
Pα
k
The independence polynomial of G, denoted by i(G, x) is defined by i(G, x) =
k=0 ik x where ik is the number of
independent sets of size k in G and α is the independence number. Two graphs G and H are considered independence
equivalent if i(G, x) = i(H, x). The independence equivalence class of G is the set of all graphs independence equivalent to
G. In this talk we will discuss the independence equivalence class of Pn and Cn . This is joint work with Jason Brown and Ben
Cameron.

BEN CAMERON, Dalhousie University
[Tuesday May 28, 10:55]
The Maximum Modulus of an Independence Root
The independence polynomial of a graph is the generating polynomial for the number of independent sets of each size. Its
roots are called independence roots. In this talk we will bound maxmod(n), the maximum modulus of an independence root
over all graphs on n vertices, and maxmodT (n), the maximum modulus of an independence root over all trees on n vertices.
We will show that both values are exponential in n. More precisely, we show
log3 (maxmod(n))
1
= + o(1)
n
3

and

log2 (maxmodT (n))
1
= + o(1).
n
2

This is a joint work with Jason Brown.

MACKENZIE WHEELER, University of Victorica
[Tuesday May 28, 11:20]
Chromatic Uniqueness of Mixed Graphs
For simple graphs G and H with chromatic polynomials P (G, λ) and P (H, λ), G and H are said to be chromatically equivalent
if P (G, λ) = P (H, λ) for all values of λ. If the only graphs which are chromatically equivalent to G are also isomorphic to G,
then G is said to be chromatically unique. In this talk we will consider the problem of chromatic uniqueness for mixed graphs
and directed graphs. In particular we will present several classes of directed graphs which are chromatically unique, as well as
classify mixed graphs which are chromatically equivalent to their underlying graph.
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LUCAS MOL, University of Winnipeg
[Tuesday May 28, 11:45]
The Subtree Polynomial
The subtree polynomial of a tree T is the generating polynomial for the number of subtrees of T . The subtree polynomial
encodes a variety of interesting parameters of the tree including the total number of subtrees, the mean subtree order, and the
independence number. We present a sharp constant bound on the roots of the subtree polynomial of a tree. We then discuss
root-free and root-dense intervals of the real line. Finally, we give a short proof of the fact that the path (star, respectively)
has coefficient-wise least (greatest, respectively) subtree polynomial. This is joint work with Jason Brown.

LISE TURNER, University of Waterloo
[Tuesday May 28, 12:10]
Convergence of Coefficients of the Rank Polynomial in Benjamini-Schramm Convergent Sequences of Graphs
Benjamini-Schramm convergence is a notion of convergence that is based on local behaviour and useful for sparse graphs. We
show that it implies a convergence result on the coefficients of the rank polynomial. This is joint work with Dmitry Jakobson,
Calum MacRury and Sergey Norin.
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Org: Danielle Cox (Mount Saint Vincent Universityx) and Christopher Duffy (Christopher Duffy)
Polynomials are powerful mathematical models. Many combinatorial sequences can be investigated via their associated generating polynomial. The study of graph polynomials can be found in the literature of many combinatorial problems. For
instance, one can investigate combinatorial sequences associated with graph properties, such as independence or domination
by looking at the analytic properties of the associated generating polynomial. Other combinatorial problems, such as network
reliability and graph colouring are modelled using polynomials. This two part mini-symposium will highlight interesting new
results related to the study of graph polynomials.
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DAVID WAGNER, University of Waterloo
[Tuesday May 28, 15:30]
Ursell inequalities for random spanning trees
The spanning tree enumerator of a graph is a multivariate polynomial which governs the behavior of several quasi-physical
processes on the graph: random spanning trees, electrical networks, and random walks, among others. I will sketch how to
combine these ideas in order to derive some new higher-order correlation inequalities for the random spanning tree model.

CHRISTOPHER DUFFY, University of Saskatchewan
[Tuesday May 28, 15:55]
The Oriented Chromatic Polynomial
One can define a k-colouring of an oriented graph to be a homomorphism to a tournament on k vertices. This definition implies
a definition of the oriented chromatic polynomial. In this talk we examine the behaviour of oriented chromatic polynomial. We
classify chromatically equivalent pairs of graphs and oriented graphs. This leads to a new question of of chromatic equivalence
— can one find a graph Γ and an oriented graph G so that G is not an orientation of Γ, yet they have the same chromatic
polynomial?
Joint work with Danielle Cox (MSVU)

NICHOLAS HARVEY, University of British Columbia
[Tuesday May 28, 16:20]
Computing the Independence Polynomial in Shearer’s Region for the Lovasz Local Lemma
The independence polynomial has been widely studied in algebraic graph theory, in statistical physics, and in algorithms for
counting and sampling problems. We consider the problem of computing the independence polynomial with a negative (or
even complex) argument, whose magnitude is less than the smallest magnitude of any root of the polynomial. We show that
there is a fully-polynomial-time approximation scheme (FPTAS) for such an argument. Our proof uses a novel multivariate
form of the correlation decay technique. This FPTAS can be used to give a constructive algorithm for the Lovasz Local Lemma
in probabilistic combinatorics.

DANIELLE COX, Mount Saint Vincent University
[Tuesday May 28, 16:45]
Optimal Graphs for Domination Polynomials
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Let G be a graph on n vertices and m edges and D(G, x) the domination polynomial of G. In this talk we will completely
characterize the values of n and m for which optimal graphs exists for domination polynomials. Applications to network reliability
will be highlighted. This is joint work with Iain Beaton (Dalhousie University) and Jason Brown (Dalhousie University).
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Org: Anthony Bonato (Ryerson University) and Danielle Cox (Mount Saint Vincent University)
In graph searching games such as Cops and Robbers, agents must capture or slow an intruder loose on a network. The rules of
the game dictate how the players move and how capture occurs. The associated optimization parameter in Cops and Robbers
is the cop number, which measures how many cops are needed for a guaranteed capture. The study of the cop number has lead
to a number of unsolved problems, ranging from Meyniel’s conjecture to Schroeder’s conjecture on graphs with bounded genus.
Cops and Robbers is only one graph searching game among many others, and graph searching intersects with algorithmic,
structural, and probabilistic graph theory. Other recent graph searching games and processes that have generated interest are
Zombies and Survivors, localization, graph burning, and Firefighting.
The proposed minisymposium brings together leading researchers in graph searching, who will present state-of-the-art research
in this direction.
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ANTHONY BONATO, Ryerson University
[Wednesday May 29, 10:30]
Bounds and algorithms for graph burning
Graph burning models the spread of contagion in a network. The burning number of √
a graph G, written b(G), measures the
speed of the contagion. The Graph Burning Conjecture, which states that b(G) ≤ d ne for a connected graph of order n,
remains open. We prove the conjecture for spider graphs.
Computing the burning number is NP-hard even for spiders and path forests. We present new approximation algorithms for
graph burning, giving an approximation ratio of 3 for general graphs. We present an algorithm for trees with approximation
ratio 2, and consider approximation schemes on path forests.

NANCY CLARKE, Acadia University
[Wednesday May 29, 10:55]
`-Visibility Cops and Robber
A variation of the Cops and Robber game is considered in which the cops can only see the robber when the distance between
them is at most a fixed parameter `. The cops’ strategy consists of a phase in which they need to “see” the robber (i.e. move
within distance `), followed by a phase in which they capture the robber. We present a variety of results, including a
characterization of those trees on which k cops are sufficient to guarantee a win for all ` ≥ 1.
This is joint work with D. Cox, C. Duffy, D. Dyer, S.L. Fitzpatrick, & M.E. Messinger.

SEAN ENGLISH, Ryerson University
[Wednesday May 29, 11:20]
Catching Robbers Quickly and Efficiently
Cops and Robbers is a game played on a graph in which a team of cops try to catch a moving robber. In this talk we will
discuss cop throttling, in which we are concerned with catching the robber quickly. The capture time with k cops, captk (G),
is the length of the longest game of Cops and Robbers possible, assuming optimal play. The cop throttling number is given by
thc (G) := min{k + captk (G)}.
k

We will give background on Cops and Robbers, and then show that the cop throttling number grows sublinearly with |V (G)|.
This project was joint work with Anthony Bonato.
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NATASHA KOMAROV, St. Lawrence University
[Wednesday May 29, 11:45]
Containing a robber on a graph
We consider “Containment”: a variation of the graph pursuit game of Cops and Robber in which cops move from edge to
adjacent edge, the robber moves from vertex to adjacent vertex (but cannot move along an edge occupied by a cop), and the
cops win by “containing” the robber—that is, by occupying all of the edges incident with a vertex v while the robber is at
v. We develop several bounds on the minimal number of cops required to contain a robber, in particular relating this number
to the well-studied “cop-number” in the original Cops and Robber game. (Joint work with John Mackey of Carnegie Mellon
University and Danny Crytser of St. Lawrence University.)
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Org: Anthony Bonato (Ryerson University) and Danielle Cox (Mount Saint Vincent University)
In graph searching games such as Cops and Robbers, agents must capture or slow an intruder loose on a network. The rules of
the game dictate how the players move and how capture occurs. The associated optimization parameter in Cops and Robbers
is the cop number, which measures how many cops are needed for a guaranteed capture. The study of the cop number has lead
to a number of unsolved problems, ranging from Meyniel’s conjecture to Schroeder’s conjecture on graphs with bounded genus.
Cops and Robbers is only one graph searching game among many others, and graph searching intersects with algorithmic,
structural, and probabilistic graph theory. Other recent graph searching games and processes that have generated interest are
Zombies and Survivors, localization, graph burning, and Firefighting.
The proposed minisymposium brings together leading researchers in graph searching, who will present state-of-the-art research
in this direction.
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BILL KINNERSLEY, University of Rhode Island
[Wednesday May 29, 15:30]
Cops and Lawless Robbers
Cops and Robbers on undirected graphs has been throughly studied, but frustratingly little is known about Cops and Robbers
on directed graphs. In hopes of rectifying this, we introduce a new variant of Cops and Robbers, which we refer to as Cops and
Lawless Robbers. In this variant, played on a directed graph, the cops must respect the directions of the edges, but the robber
need not. We study this game on several classes of directed graphs, including planar directed graphs, outerplanar directed
graphs, and Cartesian products of arborescences and directed cycles. This is joint work with Eric Peterson.

KERRY OJAKIAN, Bronx Community College (C.U.N.Y.)
[Wednesday May 29, 15:55]
Graphs that are cop-win, but not zombie-win
In the zombie variant of the game of cops and robbers, the cops must always move closer to the robber on their turn. We
define cop-win graphs in the usual way: graphs on which one cop can win. We define zombie-win graphs as follows: graphs on
which one zombie can win from any start position. We say that a graph is cop-zombie gap if it is cop-win, but not zombie-win.
We investigate a number of questions related to the cop-zombie gap graphs, such as describing the minimum cop-zombie gap
graphs.

PAWEL PRALAT, Ryerson University
[Wednesday May 29, 16:20]
Zero Forcing Number of Random Regular Graphs
The zero forcing process is an iterative graph colouring process in which at each time step a coloured vertex with a single
uncoloured neighbour can force this neighbour to become coloured. A zero forcing set of a graph is an initial set of coloured
vertices that can eventually force the entire graph to be coloured. The zero forcing number is the size of the smallest zero forcing
set. We explore the zero forcing number for random regular graphs. In particular, we propose and analyze a degree-greedy
algorithm for finding small zero forcing sets using the differential equations method.
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LADISLAV STACHO, Simon Fraser University
[Wednesday May 29, 16:45]
Efficient Periodic Graph Traversal on Graphs with a Given Rotation System
We review problem of periodic-graph-traversal, which is to design an agent A and port-labeling-scheme L such that A (using
L) performs on any undirected graph an infinite walk that periodically visits all vertices. The goal is to minimize revisit-time
of any vertex over all graphs on n vertices. It is an open problem to show that when L is limited to a permutation at every
vertex, this time is at most 2n − 2.
In this talk, we sketch a proof of an affirmative answer to the problem under the assumption that the input graph is given with
a rotation system.
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Org: Kathie Cameron (Wilfrid Laurer University) and Shenwei Huang (Nankai University)
Graph algorithms are at the core of discrete mathematics and computer science. They play an increasingly critical role in
fundamental research as well as real applications. In this mini-symposium, we will hear a variety of exciting developments
on complexity of graph problems such as colouring, χ-bounds, clique minors, and hamiltonian cycles, and on structure of
important classes of graphs and digraphs.

Room: Cominco Policy Room 1415
Abstracts

KATHIE CAMERON, Wilfrid Laurer University
[Friday May 31, 10:30]
Hadwiger’s Conjecture for (Cap, Even Hole)-Free Graphs
A minor of a graph G is obtained from a subgraph of G by contracting edges. In 1943, Hadwiger made his famous conjecture
(HC): For every integer t ≥ 0, every graph with no Kt+1 minor is t-colourable. Hadwiger proved the conjecture for t = 3. For
t = 4, it is equivalent to the Four Colour Theorem. Robertson, Seymour and Thomas proved it for t=5. For t ≥ 6, it remains
open. Chudnovsky and Fradkin proved HC for quasi-line graphs. We prove HC for (cap, even hole)-free graphs, and for some
related classes of graphs. This is joint work with Kristina Vušković.

OWEN MERKEL, University of Waterloo
[Friday May 31, 10:55]
An optimal χ-Bound for (P6 , diamond)-free graphs
Given two graphs H1 and H2 , a graph is (H1 , H2 )-free if it contains no induced subgraph isomorphic to H1 or H2 . Let Pt be
the path on t vertices and Kt be the complete graph on t vertices. The diamond is the graph obtained from K4 by removing
an edge. We show that every (P6 , diamond)-free graph G satisfies χ(G) ≤ ω(G) + 3, where χ(G) and ω(G) are the chromatic
number and clique number of G, respectively. This bound is tight and is attained by the complement of the 27-vertex Schläfli
graph. This is joint work with Kathie Cameron and Shenwei Huang.

JURAJ STACHO, Google Zurich
[Friday May 31, 11:20]
3-colorable Subclasses of P8 -free Graphs
We study 3-colorable graphs having no induced 8-vertex path P8 and no induced cycles Ck of two specific small lengths k. We
characterize three such cases. Namely, we show that if no C3 and no C4 are allowed, then by way of structural decomposition,
all such graphs are 3-colorable. Same holds for the case where no C3 and no C5 are allowed. For the case with no C4 and no
C5 , we find all critical graphs.
Joint work with Maria Chudnovsky.

CÉSAR HERNÁNDEZ CRUZ, CINVESTAV Mexico
[Friday May 31, 11:45]
On the Pancyclicity of k-quasi-transitive Digraphs ofLlarge Diameter
A digraph is k-quasi-transitive if for every uv-directed path of length k in D, the vertices u and v are adjacent. Wang and
Zhang proved that, for even k, every k-quasi-transitive digraph of diameter at least k + 2 has a Hamiltonian path, and asked
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whether it is possible to prove the existence of a Hamiltonian cycle under the same assumptions. In this talk we answer this
question in the positive, and additionally prove that a digraph with these characteristics is indeed pancyclic.
This is joint work with Manuel Alejandro Juárez-Camacho.

PAVOL HELL, Simon Fraser University
[Friday May 31, 12:10]
Bipartite Analogues of Comparability and Co-comparability Graphs
I will discuss bigraph analogues of these graph classes. Surprisingly, in the context of bipartite graphs, they turn out to define the
same class. I will mention characterizations in terms of orderings, orientations, and forbidden substructures. These definitions,
together with some concepts introduced earlier, create a bipartite world in which one can find analogues of traditional results
about graph classes. For instance, we find a bipartite analogue of the fact that the class of interval graphs is the intersection
of the classes of cocomparability graphs and chordal graphs.
This is joint work with Jing Huang, Jephian Lin, and Ross McConnell.
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Org: Nishad Kothari (University of Campinas)
Matching Theory pertains to the study of perfect matchings in graphs. It is one of the oldest branches of graph theory that
finds many applications in combinatorial optimization, and that continues to inspire new results. For several problems in
Matching Theory, such as counting the number of perfect matchings, one may restrict attention to ‘matching covered’ or
‘1-extendable’ graphs — connected graphs in which each edge lies in some perfect matching. Lovász and Plummer (1986)
provide a comprehensive treatment of the subject in their book “Matching Theory”. Since then, a lot more work has been
done to further our understanding of the structure of 1-extendable graphs, as well as their generalization ‘k-extendable’ graphs
— connected graphs in which every matching of size k may be extended to a perfect matching. In this minisymposium, we
shall cover some of the recent developments in this beautiful area that continues to blossom.

Room: McCarthy Tetrault Lecture Room 2245
Abstracts

MARCELO CARVALHO, Federal University of Mato Grosso do Sul (UFMS)
[Wednesday May 29, 10:30]
Birkhoff–von Neumann Graphs that are PM-compact
A well-studied object in combinatorial optimization is the perfect matching polytope PMP(G) of a graph G. A graph G is
‘Birkhoff–von Neumann’ if PMP(G) is characterized solely by non-negativity and degree constraints, and G is ‘PM-compact’
if the combinatorial diameter of PMP(G) equals one. Each of the corresponding decision problems has a graph-theoretical
co − N P characterization; there is a striking similarity between these characterizations. However, neither of them is known
to be in N P. We give a complete characterization of graphs that are Birkhoff–von Neumann as well as PM-compact. Joint
work with Nishad Kothari, Xiumei Wang and Yixun Lin (see https://arxiv.org/abs/1807.07339).

NISHAD KOTHARI, University of Campinas (UNICAMP)
[Wednesday May 29, 10:55]
Constructing K4 -free bricks that are Pfaffian
Lovász (1983) showed that every nonbipartite matching covered graph contains at least one of K4 and the triangular prism C6
as a conformal minor. Kothari and Murty (2016) gave a complete characterization of planar K4 -free graphs. It now remains
to characterize the nonplanar K4 -free bricks. Since then, we have discovered two operations that may be used to construct
nonplanar K4 -free bricks. These constructions also yields Pfaffian bricks. We conjecture that all K4 -free bricks are Pfaffian.

PHELIPE FABRES, Federal University of Mato Grosso do Sul (UFMS)
[Wednesday May 29, 11:20]
Minimal Braces
A brace is a 2-extendable bipartite graph. A brace is minimal if the deletion of any edge results in a graph that is not a brace.
We deduce a generation theorem for minimal braces from McCuaig’s simple brace generation theorem. As a corollary, we obtain
an upper bound of 5n − 10 on the number of edges of a minimal brace of order 2n, and we provide a complete characterisation
of minimal braces that achieve this upper bound. This is joint work with Marcelo H. de Carvalho and Nishad Kothari.

MICHAEL PLUMMER, Vanderbilt University
[Wednesday May 29, 11:45]
Distance Matching in Planar Triangulations: some new results
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In 2011, it was shown that in a 5-connected even planar triangulation G, every matching M of size less than
extended to a perfect matching of G, as long as the edges of M lie at distance at least 5 from each other.
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Later in 2017, Kawarabayashi, Ozeki and the speaker proved a generalization of this result to other surfaces in which “holes”
in the triangulation were allowed. However, the face-width of the embedded triangulation had to be at least 6.
Today we present a planar analogue of this result.

ROBERT ALDRED, University of Otago
[Wednesday May 29, 12:10]
Asymmetric Distance Matching Extension
In 1980, Plummer showed that no planar graph is 3-extendable. Over 20 years later, it was shown that in a 5-connected planar
triangulation of even order every induced matching of size 3 extends to a perfect matching. More recently, we have found that
we can relax the distance condition so that if M is a matching in an even 5-connected planar triangulation such that at least
one of the edges in M is at least distance 2 from the other two, then M extends to a perfect matching. We present this result
along with some additional “asymmetric” distance matching results.
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Org: Torsten Mütze (TU Berlin) and Joe Sawada (University of Guelph)
Frank Ruskey turned 65 last year, and the goal of this minisymposium is to honor his scientific achievements in discrete
mathematics and theoretical computer science, by bringing together collaborators, colleagues, academic descendants and
friends on this occasion. The talks center around combinatorial algorithms, Gray codes, Venn diagrams, and other discrete
topics that are close to Frank’s own contributions.

Room: Sauder Industries Policy Room 2270
Abstracts

JOE SAWADA, University of Guelph
[Tuesday May 28, 10:30]
From 3/30 on Frank’s midterm to a career in Academia
Beer and Basketball. The classic (and rather obvious) solution to one of Frank’s decryption questions. Soon after solving
this gem, as an early graduate student of Frank’s, I was put to work on some combinatorial generation problems related
to rotational equivalence. The objects included necklaces, Lyndon words, de Bruijn sequences, chord diagrams, and many
more. Now 20+years later, these objects are still fascinating and paying the bills! I will recount some of the results done in
collaboration with Frank, along with some future directions and open problems.

GARY MACGILLIVRAY, University of Victoria
[Tuesday May 28, 10:55]
Using combinatorial algorithms to search for golf schedules
Imagine 12 golfers play one round per day, in foursomes, for five days. How can the groups be arranged so that every two
players are in the same group approximately the same number of times? In general there are n golfers arranged in g groups
for d days. For “small” n one can search though all possible schedules by exploiting a 1-1 correspondence with certain k-ary
sequences. For “large” n one can generate possible schedules at random using an unranking algorithm for such sequences. We
will describe simple combinatorial algorithms for generating, ranking and unranking the sequences, and computational results.

ALEJANDRO ERICKSON, University of Victoria
[Tuesday May 28, 11:20]
Tatami Tilings in a Template for Teaching to Teenagers
A tatami tiling is a covering of a rectangular grid by 1x1 monominoes and 1x2 dominoes such that no four tiles meet. The
local restriction imposes a global combinatorial structure that I explored with Frank Ruskey during my PhD. Tatami tilings
enable high schoolers to have their own ‘eureka’ moment in mathematics, and prepares them to look fearlessly into an exciting
and complex world of exploration and discovery that goes beyond the standard curriculum. We will visit some of our results in
tatami tilings in the context of my favourite template for math outreach: ‘make a mathematical discovery’.

GARA PRUESSE, Vancouver Island University
[Tuesday May 28, 11:45]
Linear Extensions of Posets – Gray codes, fast generation algorithms, and a long-standing conjecture
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Frank Ruskey’s work in generating combinatorial objects broke ground in a to that point barely explored area, producing
algorithms of elegance and practical value. In this talk we survey the progress made on the problem of generating the linear
extensions of posets. We review the state of the art, present some previously unpublished results, and explore the status of
Ruskey’s conjecture, posed in Discrete Mathematics in 1988, which states that when the linear extension graph of a poset is
balanced – i.e., its two partite sets are the same size – then it has a Hamilton cycle.

TORSTEN MÜTZE, TU Berlin
[Tuesday May 28, 12:10]
Combinatorial generation via permutation languages
In this talk I present a new and versatile algorithmic framework for generating different classes of combinatorial objects by
encoding them as permutations. One of the main applications are pattern-avoiding permutations. Our algorithm provides a
unified view on many known results, such as the Steinhaus-Johnson-Trotter algorithm for permutations, the binary reflected
Gray code for bitstrings, the Lucas-Roelants-van Baronaigien Gray code for binary trees, Kaye’s Gray code for set partitions,
and it also yields many new Gray codes, in particular for several classes of rectangulations, also known as floorplans.
Joint work with Liz Hartung, Hung P. Hoang and Aaron Williams.
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Org: Bruce Shepherd (UBC)
This session links topics in optimization arising in geometric and graphical settings.

Room: Scotiabank Lecture Room 1315
Abstracts

COULTER BEESON, UBC
[Tuesday May 28, 10:30]
Revisiting the Core of Papadimitriou’s Multi-Flow Game
Papadimitriou introduced a co-operative game which models interactions between autonomous systems in the Internet. While
the game is known to have a non-empty core, in the non-transferable utility version the only algorithmic work is due to Yamada
and Karasawa who study the case of a path. Their analysis is based on a left-to-right or right-to-left scan which produces
two core vectors. We give a generalized algorithm that produces a larger set of core elements, which allows us to explore
social trade-offs between different core strategies. Half of our analysis is based on a duality argument which extends to general
networks.

WILL EVANS, UBC
[Tuesday May 28, 10:55]
Minimizing Interference Potential Among Moving Entities
Imagine a collection of entities moving with bounded speed in Euclidean space. Uncertainty in entity locations due to unmonitored and unpredictable motion gives rise to a space of possible entity configurations at each time. We define measures of the
interference potential of such spaces to describe the interference that might actually occur. We study how limited monitoring
rate impacts interference potential, and describe and analyse an adaptive monitoring scheme for minimizing interference potential over time that is competitive (to within a constant factor) with any other scheme (in particular, a clairvoyant scheme)
over modest sized time intervals.

DAVID HARTVIGSEN, Notre Dame
[Tuesday May 28, 11:20]
Finding Triangle-free 2-factors, Revisited
A 2-factor in a graph is a spanning subgraph whose connected components are cycles. Finding 2-factors in graphs is a wellstudied problem. Many results are known including a polynomial-time algorithm and a related max-min theorem. This problem
is a relaxation of the NP-hard problem of finding a Hamilton cycle. A stronger relaxation is the problem of finding a 2-factor
containing no cycle of length 3. A polynomial-time algorithm and related max-min theorem for this problem were presented
in the speaker’s Ph.D. thesis. Here we present a simpler polynomial-time algorithm for this problem and a newly formulated
max-min theorem.

VENKATESH SRINIVASAN, UBC
[Tuesday May 28, 11:45]
Scalable Misinformation Prevention in Social Networks
We consider misinformation propagating through a social network and study the problem of its prevention using a limiting
campaign. The goal is to identify a set of k users that need to be convinced to adopt the limiting campaign so as to minimize
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the number of people adopting the misinformation. We present RPS, an algorithm that provides a scalable solution to this
problem. We experimentally evaluate RPS and show that it outperforms the state-of-the-art solution in terms of running time.
Our work demonstrates that misinformation prevention can be made practical while still offering strong theoretical guarantees.

TAMON STEPHEN, SFU
[Tuesday May 28, 12:10]
On the Circuit Diameter Conjecture
A key concept in optimization is the diameter of a polyhedron. From the point of view of optimization, we would like to relate
it to the number of facets f and dimension d of the polyhedron. Following Klee and Walkup (1967), we consider analogous
questions for a variant of the combinatorial diameter called the circuit diameter. Here paths are built from the circuit directions
of the polyhedron, and can travel through the interior. We show that many of the Klee-Walkup results and techniques translate
to the circuit setting.
Joint work with Steffen Borgwardt and Timothy Yusun.
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Org: César Hernández-Cruz (CINVESTAV, Mexico)
There are many graph and digraph families that can be characterized by forbidding the existence of certain substructures, e.g.,
induced subgraphs or minors. Two main questions naturally arise for these families: Can they be recognized efficiently? Is the
characterization useful to solve hard problems efficiently in these classes?
This session is devoted to the study of such graph and digraph families, their characterization theorems, and how their structure
is useful to solve, or approximate, vertex partition problems (colourings, homomorphisms, vertex arboricity) efficiently.

Room: Fletcher Challenge Theatre 1900
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SEBASTIÁN GONZÁLEZ HERMOSILLO DE LA MAZA, Simon Fraser University
[Friday May 31, 15:30]
Arboricity and feedbacks sets in cographs
Arboricity is a graph parameter akin to chromatic number, in that it seeks to partition the vertices into the smallest number of
sparse subgraphs. Where for the chromatic number we are partitioning the vertices into independent sets, for the arboricity we
want to partition the vertices into forests. Arboricity is NP-hard in general, so we study the problem in the case of cographs.
We present results regarding arboricity at most two and partial results about the general case. We also analyse the problem of
finding a q-colourable feedback set in cographs, generalizing the problem of the independent feedback set.

SEYYED ALIASGHAR HOSSEINI, Simon Fraser University
[Friday May 31, 15:55]
The evolution of the structure of ABC-minimal trees
The atom-bond connectivity (ABC) index is a degree-based molecular descriptor that found diverse chemical applications.
Characterizing trees with minimum ABC-index is the main open problem in this area. In this paper, we describe the exact
structure of ABC-minimal trees with sufficiently many vertices and we show how their structure evolves when the number of
vertices grows. We show that their radius is at most 5 and all but at most O(1) vertices have degree 1, 2, 4, or 53. This is a
joint work with MohammadBagher Ahmadi and Bojan Mohar.

JING HUANG, University of Victoria
[Friday May 31, 16:20]
Graph and digraph classes arising from list homomorphism problems
The dichotomy of list homomorphism problems for graphs is well-understood. In particular, we understand exactly the graphs
for which list homomorphism problems are polynomial time solvable. These include several well-studied graph classes. However,
the digraphs which define the dichotomy of list homomorphism problems for digraphs are not completely comprehended. We
exhibit several classes of digraphs which share a common forbidden structure and for which the list homomorphism problems
are polynomial time solvable. Surprisingly, the forbidden structure gives rise to beautiful bipartite analogue of the classical
comparability graphs. This contains joint work with Hell, Feder, Lin, McConnell, and Rafiey.

MAHDIEH MALEKIAN, Simon Fraser University
[Friday May 31, 16:45]
The structure of graphs with no H-immersion
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Arguably the most well known result regarding graph minors is the Kuratowski-Wagner Theorem, which characterizes planar
graphs as those excluding K3,3 and K5 as minors. Further, precise structure of H-minor free graphs is known for some small
graphs H, most famously when H is one of K4 , K5 , K3,3 , W4 , W5 , Prism, or the Cube. In the setting of graph immersions,
however, there was a lack of such precise characterizations prior to our work. In this talk, I will present results describing
H-immersion free graphs, where H is one of K4 , W4 , Prism, or K3,3 .
Joint work with Matt DeVos.

ARASH RAFIEY, Indiana State University
[Friday May 31, 17:10]
Toward a dichotomy for approximation of H-coloring
The minimum cost homomorphism problem (MinHOM) is an optimization problem for homomorphisms to a fixed (di)graph
H. Given an input (di)graph G, with a cost associated with mapping any vertex of G to any vertex of H, we are interested
in finding a homomorphism from G to H, minimizing the total costs. We are interested in the constant approximation for
MinHOM. We show that if H is a bi-arc graph, then MinHOM(H) admits a constant approximation algorithm. For digraphs,
we provide constant factor approximation algorithms for two important classes of digraphs, namely bi-arc (min order-able)
digraphs, and k-arc digraphs.

CM25: Symmetry in Graphs - Part I

Friday

141

Org: Joy Morris (University of Lethbridge)
Symmetry in graphs has both beauty and practical implications, and typically involves the actions of permutation groups on
the vertices and/or on the edges. This minisymposium will explore recent work on symmetry in graphs. Talks will emphasise
situations where symmetries are limited in some way (for example, removing symmetries by colouring vertices or edges, or
studying graphs that only admit specified symmetries). This is part 1 of 2.

Room: Canfor Policy Room 1600
Abstracts

DEBRA BOUTIN, Hamilton College
[Wednesday May 29, 10:30]
New Techniques in the Cost of 2-Distinguishing Hypercubes
The distinguishing number of a graph is the smallest number of colors necessary to color the vertices so that no nontrivial
automorphism preserves the color classes. If a graph can be distinguished with two colors, the distinguishing cost is the smallest
possible size of the smaller color class. This talk will cover techniques in the distinguishing cost of certain graph products,
mostly hypercubes.

KAREN COLLINS, Wesleyan University
[Wednesday May 29, 10:55]
The distinguishing number of posets and lattices
This is joint work with Ann Trenk (Wellesley College). In this talk, we survey results about the distinguishing chromatic number
and the distinguishing number of posets and lattices.

RICHARD HAMMACK, Virginia Commonwealth University
[Wednesday May 29, 11:20]
Edge-transitive direct products of graphs
Via a new technique, we characterize the conditions under which a direct product of graphs is edge-transitive, arc-transitive,
half-transitive or semi-symmetric. This yields a new result in the case that the product is bipartite. As an application, we get
a new method of constructing classes of half-transitive and semi-symmetric graphs.

BOHDAN KIVVA, University of Chicago
[Wednesday May 29, 11:45]
Minimal degree of the automorphism group of primitive coherent configurations
The minimal degree of a permutation group is the minimum number of points not fixed by non-identity elements. Lower
bounds on this have structural consequences. In 2014 Babai proved that the automorphism group of a strongly regular graph
with n vertices has linear minimal degree, with known exceptions. Strongly regular graphs correspond to primitive coherent
configurations of rank 3. We extend Babai’s result to rank 4. We also show that the result extends to non-geometric
primitive distance-regular graphs of bounded diameter. The proofs combine structural and spectral methods. The results have
consequences to primitive permutation groups previously known using CFSG.
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FLORIAN LEHNER, University of Warwick
[Wednesday May 29, 12:10]
On symmetries of vertex and edge colourings of graphs
Call a vertex or edge colouring of a graph asymmetric, if no non-trivial automorphism preserves it. An asymmetric edge
colouring of a graph is an asymmetric vertex colouring of its line graph, so intuitively finding asymmentric edge colourings
should be easier. This intuition is supported by the fact that many results on asymmetric vertex colourings have edge colouring
counterparts. Kalinowski and Pilśniak further showed that if a graph has an asymmetric vertex k-colouring, then it has an
asymmetric edge (k + 1)-colouring. We give a new proof of this result and fully characterise the graphs for which the bound
is sharp.
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Org: Joy Morris (University of Lethbridge)
Symmetry in graphs has both beauty and practical implications, and typically involves the actions of permutation groups on
the vertices and/or on the edges. This minisymposium will explore recent work on symmetry in graphs. Talks will emphasise
situations where symmetries are limited in some way (for example, removing symmetries by colouring vertices or edges, or
studying graphs that only admit specified symmetries). This is part 2 of 2.

Room: Canfor Policy Room 1600
Abstracts

MICHAEL GIUDICI, University of Western Australia
[Wednesday May 29, 15:30]
Arc-transitive bicirculants
A graph on 2n vertices is a bicirculant if it admits an automorphism that is a permutation with two cycles of length n. For
example, the Petersen and Heawood graphs. Arc-transitive bicirculants of valencies three, four and five have previously been
classified by various authors. In this talk I will discuss recent joint work with Alice Devillers and Wei Jin that characterises all
arc-transitive bicirculants and provides a framework for their complete classification.

KLAVDIJA KUTNAR, University of Primorska
[Wednesday May 29, 15:55]
Hamilton paths of cubic vertex-transitive graphs
In 1969 Lovasz posed the problem of constructing a vertex-transitive graph without a Hamilton path. After 50 years no such
graph has been found. Only five known vertex-transitive graphs without a Hamilton cycle (but with a Hamilton path) exist:
K2 and four cubic graphs (the Petersen graph, the Coxeter graph, and two graphs obtained from these by replacing each vertex
with a triangle). Therefore concentrating on cubic graphs is a reasonable starting point for Lovasz’s problem.
In this talk I present recent ideas, and partial results regarding construction of Hamilton cycles in cubic vertex-transitive graphs
with a primitive automorphism group.

JOY MORRIS, University of Lethbridge
[Wednesday May 29, 16:20]
Almost all Cayley digraphs are DRRs
A Digraphical Regular Representation (DRR) of a group G is a digraph whose automorphism group is G acting regularly on
its vertices. A Cayley digraph is a digraph whose automorphism group contains some group acting regularly on its vertices. In
1982 Babai and Godsil conjectured that as n tends to infinity, for every group of order n the proportion of Cayley digraphs on
n vertices that are DRRs tends to 1, and proved this for Cayley graphs on some families of groups. I will discuss joint work
with Pablo Spiga in which we prove this conjecture.

GABRIEL VERRET, University of Auckland
[Wednesday May 29, 16:45]
An update on the Polycirculant Conjecture
One version of the Polycirculant Conjecture is that every finite vertex-transitive digraph admits a nonidentity semiregular
automorphism. (That is, an automorphism which, when viewed as a permutation, has all cycles of the same length.) I will
give an overview of the status of this conjecture, as well as describe some recent progress with Michael Giudici.
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Chair: Alexander Garver (UQAM)
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LOGAN CREW, University of Pennsylvania
[Wednesday May 29, 15:30]
A Deletion-Contraction Relation for the Chromatic Symmetric Function
Richard Stanley introduced the chromatic symmetric function of a graph G = (V, E) as a generalization of the chromatic
polynomial χG (x), defined by
X
Y
XG (x1 , x2 , . . . ) =
xκ(v)
v∈V (G)
κ: V (G) → Z+
uv ∈ E(G) =⇒ κ(u) 6= κ(v)

In this talk, we extend the definition of XG to include graphs (G, w) with a vertex-weight function w : V (G) → Z+ . This
allows us to generalize the deletion-contraction relation of the chromatic polynomial. I will show how we can use this relation
to derive alternate proofs of classical properties of XG by proving them for the class of all vertex-weighted graphs. We also
mention similarities with other functions on vertex-weighted graphs, including the W -polynomial of Noble and Welsh.
This is joint work with Sophie Spirkl.

HIRANYA KISHORE DEY, IIT Bombay, India
[Wednesday May 29, 15:55]
Gamma positivity of the Excedance based Eulerian polynomial in positive elements of Classical Weyl Groups
The classical Eulerian polynomials An (t) are known to be gamma positive. Define the positive Eulerian polynomial AExc+
n (t)
(t)
is
gamma
positive
as the polynomial obtained when we sum excedances over the alternating group. We show that AExc+
n
iff n ≥ 5 and n ≡ 1( mod 2). When n ≥ 4, and n ≡ 0( mod 2) we show that AExc+
n (t) can be written as a sum of two
gamma positive polynomials. Similar results are shown when we consider the positive type-B and type-D Eulerian polynomials.
Finally, we show gamma positivity results when we sum excedances over derangements with positive and negative sign. Our
main results is that the polynomial obtained by summing excedance over a conjugacy class indexed by λ is gamma positive.
This talk is based on joint work with Krishnan Sivasubramanian.

ORLI HERSCOVICI, Technion - Israel Institute of Technology
[Wednesday May 29, 16:20]
p, q-deformed Touchard polynomials and statistics on set partitions
A two-parameter deformation of the Touchard polynomials, based on the NEXT q-exponential function of Tsallis, defines two
statistics on set partitions. The generating function of classical Touchard polynomials is a composition of two exponential
functions. By applying analysis of a combinatorial structure of the deformed exponential function, we establish explicit formulae
for both statistics. Moreover, those statistics let us formulate a new combinatorial proof of some known combinatorial identities.

YOTSANAN MEEMARK, Chulalongkorn University
[Wednesday May 29, 16:45]
Zero Divisor Graphs of Finite Chain Rings
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A finite chain ring is a finite commutative ring such that for each ideals I and J, we have I ⊆ J or J ⊆ I. In this talk, we first
discuss zero divisor graphs over finite chain rings. We determine their rank, determinant and eigenvalues by using reduction
graphs. Moreover, we extend the work to zero divisor graphs over finite quotient rings of unique factorization domains by using
a combinatorial method and we find upper and lower bounds for the largest eigenvalue.

AMARPREET RATTAN, Simon Fraser University
[Wednesday May 29, 17:10]
Factorizations of canonical full cycle, k-parking functions and cacti.
It is a well-known result of Kreweras that the inversion enumerator for trees is equal to the area enumerator for parking
functions. On the other hand, Biane and Stanley found that, in the symmetric group, minimal length factorizations of the
canonical full cycle into transpositions are connected to parking functions via a remarkably simple bijection. We recently found
that these well-known relationships between factorizations, parking functions and trees could be generalized and significantly
refined. Here we present a new approach to this refinement in which the major index on trees plays a central and natural role.
We find new connections between minimal length factorizations of the canonical full cycle into k-cycles and inversions and
non-inversions in cacti. These results generalize earlier work of Shin, as well as work of Yan connecting the area enumerator
of k-parking functions to k-inversions on forests. This is joint work with J. Irving.
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DULA GIORA, Netanya Academic College, Israel
[Friday May 31, 15:30]
Cohomology Developed Matrices - constructing weighing matrices from their automorphisms
Given an m × n matrix W with values in µ+
n = {exp(2ikπ/n)|0 ≤ k ≤ n − 1} ∪ {0}, we study its Hadamard Automorphism
group. Our concern is as how to recover W from its absolute |W | such that automorphisms of |W | lift to those of W . The
solution to this problem is governed by some spectral sequence. By applying algebraic methods we are able to construct new
families of Hadamard and Weighing matrices. Our method generalizes the theory of cocyclic nmatrices.

AMALYA MIHNEA, Saint Thomas University
[Friday May 31, 15:55]
Patterns in Rosary Permutations
Given a string Y = (Y[1], Y[2], Y[3], . . . , Y[n]), we define its δ’-transformation as the difference string δ’Y = (Y[2]-Y[1],
Y[3]-Y[2], . . . , Y[n]-Y[n-1], Y[1]-Y[n]). We analyzed the distribution of the δ’-transformation applied to rosary permutations
and we found recursive formulas and other results that help in understanding patterns in rosary permutations. Some formulas
were connected with results for other sets of permutations.

TODD MULLEN, Dalhousie University
[Friday May 31, 16:20]
Chip-Firing And Polyominoes
Parallel Diffusion, a variant of chip-firing, was introduced in 2016 by Duffy et al. We will look at this process on complete
graphs and count the number of unique chip distributions that can occur by relating them to polyominoes. This is joint work
with Richard Nowakowski (Dalhousie) and Danielle Cox (MSVU).

LAVANYA SELVAGANESH, Department of Mathematical Sciences, Indian Institute of Technology (BHU) Varanasi, India
[Friday May 31, 16:45]
A Novel algorithm to reconstruct graphs using pseudospectrum
Graphs serve as an interesting tool to analyze biological or chemical systems. Several characterizations of a network have been
made using the spectral graph theory. Spectral properties of the network are studied by investigating the spectrum of the
associated matrix. We use spectral analysis of graphs as a controlling framework to design graphs whose eigenvalues meet
certain restrictions. In this work, we pursue a different approach that makes use of the concept of pseudospectrum from
linear algebra and operator theory and study the change in the behavior of a graph reconstructed using its pseudo-spectrum.
To this end, a novel algorithm is presented to construct a graph H from a set of randomly chosen pseudospectral values of a
given graph G and prove the correctness of the algorithm. In this regard, it has been shown that when the randomly chosen
pseudo-eigenvalues satisfy certain constraints, we retrieve the original graph.
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UMAKANTA PATTANAYAK, Singapore University of Technology and Design
[Wednesday May 29, 10:30]
Geometry of integer hulls of strictly convex sets
We study various interesting geometric properties of integer hulls of a class of strictly convex sets in Rn . We discuss sufficient
conditions under which minimal faces of integer hulls of costrictly convex sets (a strictly convex set is called a costrictly convex
set if either it is a relatively open set or its closure is a strictly convex set) are integral affine sets. We show that under mild
assumptions integer hulls of costrictly convex sets are locally polyhedral sets (a convex set is called a locally polyhedral set if its
intersection with each polytope is a polytope). Moreover, we show that the convex hull of the integer points of an A-polyhedral
set (a pointed polyhedral set satisfying certain additional assumptions) is a locally polyhedral set (Moussafir established this
result in 2003, and we give an alternative proof of this result).

DAVID RICHTER, Western Michigan University
[Wednesday May 29, 10:55]
A Report on Orthotopes
For the purposes of this talk, a d-dimensional “orthotope” is a union of finitely many closed d-dimensional boxes aligned with
the usual coordinate axes. This represents a generalization of the notion of an orthogonal polytope or an xyz polyhedron, as
studied by David Eppstein, Elena Mumford, et al. In this talk we focus on the problem of realizing the face lattice of a given
convex polytope by an orthotope, demonstrating connections to shellability questions.

SERGEI TSATURIAN, University of Manitoba
[Wednesday May 29, 11:20]
Results in Euclidean Ramsey theory
A typical question in Euclidean Ramsey theory has the following form: is it true that for any colouring of Euclidean space En
in two (or more) colours there exists a monochromatic copy of some fixed geometric configuration F ?
I will focus on the asymmetric version of this question - is it true that for any colouring of En in red and blue, there exists
either a red copy of F1 or a blue copy of F2 ? Most of the questions in this field are very easy to state, but even some simplest
cases are still open.
I will give a brief overview of known results. I will also present my result, that deals with the case of E2 , F1 being the
configuration of two points at distance 1 to each other, and F2 being 5 points on a line with distance 1 between consecutive
points.

ETHAN WHITE, University of British Columbia
[Wednesday May 29, 11:45]
Rigid unit-bar frameworks
A framework in Euclidean space consists of a set of points called joints, and line segments connecting pairs of joints called
bars. A framework is flexible if there exists a continuous motion of its joints such that all adjacent joints remain at a constant
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distance, but the distance between at least one pair of nonadjacent joints changes. For example, a square in the plane is not
rigid since it can be deformed into a family of rhombi. Loosely speaking, a framework is infinitesimally rigid if it does not
wobble. Infinitesimally rigid frameworks are rigid. We will present infinitesimally rigid bipartite unit-bar frameworks in Rn ,
and infinitesimally rigid bipartite frameworks in the plane with girth up to 12. Our constructions answer questions of Hiroshi
Maehara. Joint work with Jozsef Solymosi.

STEPHEN J. YOUNG, Pacific Northwest National Laboratory
[Wednesday May 29, 12:10]
A Linear Time Measure for Network Analysis
Graph similarity metrics serve far-ranging purposes across many domains in data science. As graph datasets grow in size,
scientists need comparative tools that capture meaningful differences, yet are lightweight and scalable. In this work we develop
a linear time algorithm for the recently introduced Graph Relative Hausdorff metric as well as explore some extremal aspects
of the measure. Additionally, we apply this measure to anomaly detection in a cybersecurity context using a synthetic dynamic
graph model from Hagberg, Lemons, and Mishra as well as anonymized cybersecurity data set released by Los Alamos National
Laboratory. Joint work with Sinan Aksoy, Katy Nowak, and Emilie Purvine.
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KRYSTAL GUO, Université libre de Bruxelles
[Tuesday May 28, 10:30]
Average mixing matrix of quantum walks.
A quantum walk is a quantum process on a graph and is a computational primitive for quantum computation. A quantum
walk is governed by its transition matrix which is unitary; since this process does not converge to a stationary distribution, we
study the average behaviour of the quantum walk. The average of the mixing matrices contains relevant information about the
quantum walk and about the graph. We will present this matrix as the matrix of transformation of the orthogonal projection
onto the commutant algebra of the adjacency matrix, restricted to diagonal matrices. Using this formulation, we find bounds
on its rank, in particular for trees, with all eigenvalues distinct.
There has been a considerable success in approaching questions about continuous-time quantum walks with tools in algebraic
graph theory and we will discuss several recent works, based on joint work with Chris Godsil, Gabriel Coutinho, Harmony Zhan
and John Sinkovic.

KELLY BOOTHBY, D-Wave Systems
[Tuesday May 28, 10:55]
Discrete methods and applications in quantum annealing
Quantum annealing is a model of quantum computing that, in its simplest form, can be thought of as a heuristic approach
to solving discrete combinatorial optimization problems, such as MAX-CUT. More generally it can be used to generate large
numbers of samples of low energy states of quantum systems in very short times. In this talk I will explain how to use a
multitude of discrete methods, for example applications of graph minors and graph isomorphisms, to improve the performance
of quantum annealing. I will then show how to apply such improved quantum annealing to a range of discrete optimization
and discrete sampling problems.

ANNA LUBIW, University of Waterloo
[Tuesday May 28, 11:20]
Token Swapping on Trees
Given a graph with vertices v1 , v2 , . . . , vn and tokens 1, 2, . . . , n, one on each vertex, the token swapping problem is to get
token i to vertex vi for all i using a minimum number of swaps, where a swap exchanges the tokens on the endpoints of an
edge.
Token swapping on a tree is not known to be in P nor NP-complete. We present some partial results:
- An optimum solution may need to swap a leaf that has the correct token, disproving a conjecture of Vaughan.
- The approximation factor of 2 is tight for some known 2-approximation algorithms.
- Weighted coloured token swapping is NP-complete on trees, but solvable in polynomial time on paths and stars.
Joint work with: Ahmad Biniaz, Kshitij Jain, Zuzana Masárová, Tillmann Miltzow, Debajyoti Mondal, Anurag Murty Naredla,
Josef Tkadlec, Alexi Turcotte
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CHRISTOPHER MARTIN VAN BOMMEL, University of Waterloo
[Tuesday May 28, 11:45]
Quantum Walks, State Transfer, and Entanglement
Quantum walks are the quantum analogues of classical random walks and can be used to model quantum computations. If
a quantum walker starts at a vertex of a graph and after some length of time, has probability 1 of being found at a different
vertex, we say there is perfect state transfer between the two vertices. If instead, there is a time for which the probability can
be made arbitrarily close to 1, we say there is pretty good state transfer between the vertices. We consider the quantum walk
model determined by the XY-Hamiltonian, which can be considered as based on the adjacency matrix of the graph and briefly
review results for state transfer on paths between two vertices, before discussing how to extend these ideas to starting states
involving multiple qubits.

LILY WANG, University of Waterloo
[Tuesday May 28, 12:10]
The Combinatorics of Nearest and Furthest Smaller Values
A classical problem asks us to find, for each element A[i] of an array of integers, the position of the nearest smallest element.
Similarly, we can ask about the dual problem: for each element of an array of integers A[i], what is the position of the furthest
smaller element? In our paper, we discussed both these problems from a combinatorial perspective and considered algorithms
to solve them. By examining results of permutations of distinct integers and behaviour of the algorithms, we find many classical
combinatorial sequences such as the Stirling numbers, the Catalan numbers, the Bell numbers, and the harmonic numbers.

Friday

CT6: Counting and enumeration

151

Chair: Joe Sawada (University of Guelph)
Room: Earl and Jennie Lohn Policy Room 7000
Abstracts

KAREL KLOUDA, Czech Technical University in Prague
[Tuesday May 28, 15:30]
Synchronizing delay of (epi)Sturmian morphisms
The synchronizing delay (SD) of a morphism is a constant strongly related to essential properties of the language generated
by the morphism: morphisms with finite SD (i.e. circular/recognizable morphisms) are known not to contain arbitrarily long
repetitions and to have a regular structure of bispecial factors determining the language complexity. An algorithm deciding
finiteness of the SD is known. However, there is no known universal upper bound on the value of SD, and its actual value has
been computed only for most simple classes of morphisms. We have found an effective upper bound for the class of Sturmian
morphisms (attained by standard Sturmian morphisms) and also an upper bound for a more general class of episturmian
morphisms: The SD of a primitive episturmian morphism ϕ over an alphabet A is less than
!
X
1
|ϕ(a)| − 1 + max |ϕ(a)| − 3 .
a ∈A
#A − 1
a ∈A

SAMUEL SIMON, Simon Fraser University
[Tuesday May 28, 15:55]
The asymptotics of reflectable weighted walks in arbitrary dimension
A walk on the square lattice is a sequence of steps from a given step set, and the length of the walks is the size of the
sequence. The enumeration and asymptotics of walks has been of interest, and much progress has been made within the past
few decades. We look at a particular weighted family of walks confined to the positive orthant in d dimensions.
We introduce the standard techniques used in manipulating functional equations to extract the desired terms from generating
functions. Then we combine results from analytic combinatorics and complex analysis to find asymptotics.

FOSTER TOM, University of California, Berkeley
[Tuesday May 28, 16:20]
Classifying the near-equality of ribbon Schur functions
We consider the problem of determining when the difference of two ribbon Schur functions is a single Schur function. We prove
that this near-equality phenomenon occurs in sixteen infinite families and we conjecture that these are the only possible cases.
Towards this converse, we prove that under certain additional assumptions the only instances of near-equality are among our
sixteen families. In particular, we prove that our first ten families are a complete classification of all cases where the difference
of two ribbon Schur functions is a single Schur function whose corresponding partition has at most two parts at least 2. We
then provide a framework for interpreting the remaining six families and we explore some ideas towards resolving our conjecture
in general. We also determine some necessary conditions for the difference of two ribbon Schur functions to be Schur-positive.

AMÉLIE TROTIGNON, Simon Fraser University & Institut Denis Poisson, Université de Tours
[Tuesday May 28, 16:45]
Walks avoiding a quadrant
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Enumeration of planar lattice walks in cones has many applications in combinatorics and probability theory. The objects are
amenable to treatment by many techniques: combinatorics, complex analysis, probability theory, computer algebra, and Galois
theory of difference equations. Walks restricted to the first quadrant are well studied but the case of three quadrants has been
approached only recently. In this talk, we generalize the analytic method of walks in a quarter plane to walks in the three
quarter plane. This method is composed of three main steps: write a functional equation that the generating function of walks
satisfies, transform it to a boundary value problem and solve this problem. The result is a contour-integral expression for the
generating function. The advantage of this method is to provide a uniform treatment for the study of walks.
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ANDRZEJ CZYGRINOW, Arizona State University
[Tuesday May 28, 15:30]
Rainbow cycles in colored graphs
For a vertex v in a graph G let dc (v) denote the number of distinct colors used on the edges incident to v, and let δ c (G)
denote the minimum of dc (v). We will give tight conditions for δ c (G) which guarantee existence of even and odd rainbow
cycles of any fixed length in G. This is a joint work with T. Molla, B. Nagle, and R. Oursler.

RACHEL KIRSCH, London School of Economics
[Tuesday May 28, 15:55]
Many cliques with few edges
The problem of maximizing the number of cliques has been studied within several classes of graphs. For example, among
graphs on n vertices with clique number at most r, the Turán graph Tr (n) maximizes the number of copies of Kt for each
size t. Among graphs on m edges, the colex graph C(m) maximizes the number of Kt ’s for each size t.
In recent years, much progress has been made on the problem of maximizing the number of cliques among graphs with n
vertices and maximum degree at most r. In this talk, we discuss the edge analogue of this problem: which graphs with m
edges and maximum degree at most r have the maximum number of cliques? We prove in some cases that the extremal graphs
contain as many disjoint copies of Kr+1 as can fit, with the leftovers in another component. These remaining edges form a
colex graph.

STANISLAW RADZISZOWSKI, Rochester Institute of Technology
[Tuesday May 28, 16:20]
On a Diagonal Conjecture for Classical Ramsey Numbers
Let R(a1 , · · · , ar ) denote the classical r-color Ramsey number for integers ai ≥ 2. The Diagonal Conjecture (DC) for classical
Ramsey numbers poses that if a1 , · · · , ar are integers no smaller than 3 and ar−1 ≤ ar , then R(a1 , · · · , ar−2 , ar−1 −1, ar +1) ≤
R(a1 , · · · , ar ). We obtain some implications of this conjecture, present evidence for its validity, and discuss related problems.
Let Rr (k) stand for the r-color Ramsey number R(k, · · · , k). It is known that limr→∞ Rr (3)1/r exists, either finite or infinite,
the latter conjectured by Erdős. This limit is related to the Shannon capacity of K3 -free graphs. We prove that if DC holds,
and limr→∞ Rr (3)1/r is finite, then limr→∞ Rr (k)1/r is finite for every integer k ≥ 3.
This is joint work with Meilian Liang and Xiaodong Xu

YOUNGHO YOO, Georgia Institute of Technology
[Tuesday May 28, 16:45]
The extremal functions for triangle-free graphs with excluded minors
Linklessly embeddable graphs are 3-dimensional analogues of planar graphs which include apex planar graphs. While there is
no known analogue of Euler’s formula for linkless embeddings, a tight bound of 4n − 10 on the number of edges in linklessly
embeddable graphs can be obtained from their excluded minor characterization and a theorem of Mader on the extremal

Friday

CT7: Extremal graph theory

154

functions for graphs with no Kp minor for small p. We prove an analogue of Mader’s theorem for triangle-free graphs, and
also show that apex planar graphs satisfy the edge bound of 3n − 9 + 3t , where t is the number of triangles. This bound is
conjectured to hold for all linklessly embeddable graphs. Joint work with Robin Thomas.
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HUNG LE, University of Victoria
[Tuesday May 28, 10:30]
Light greedy spanners
We present a framework for analyzing the greedy algorithm that constructs a (1 + )-spanner of graphs. We apply our analysis
to show that:
H-minor-free graphs have (1+)-spanners of weight OH ( 13 log 1 )w(M ST ). This resolves an open problem of Grigni and
Sissokho (SODA’02). A consequence of our result is that there exists an efficient polynomial time approximation scheme
(EPTAS) for the Travelling Salesperson Problem (TSP) in H-minor-free graphs.
Graphs representing metrics of doubling dimension d have (1 + )-spanners of weight −O(d) w(M ST ), resolving an open
problem posed by Gottlieb (FOCS’15). Our result generalizes the result by Narasimhan and Smid who showed that a point
set in d-dimension Euclidean space has a (1 + )-spanner of weight at most −O(d) w(M ST ). Our proof only uses the packing
property of doubling metrics and thus implies a much simpler proof for the same result in Euclidean space.

JIAJIAN LEO LIANG, Simon Fraser University
[Tuesday May 28, 10:55]
Algorithmic Analysis for Ridesharing of Personal Vehicles
Given a set of trips in a road-network, where each trip has an individual, a vehicle and some requirements, the ridesharing
problem is to select a subset of vehicles to deliver the individuals of all trips to their destinations satisfying the requirements.
Minimizing total travel distance of the vehicles and minimizing the number of vehicles are major optimization goals. However,
these minimization problems are complex and NP-hard. We study simplified minimization problems in which each trip’s
requirements are specified by the source, destination, vehicle capacity, detour distance and preferred path parameters. We give
an algorithmic analysis for the simplified minimization problems and explore a boundary between NP-hard and polynomial-time
solvable cases. Both minimization problems are polynomial-time solvable if all the following conditions are satisfied: (1) all
trips have same destination or same source; (2) no detour is allowed and (3) each trip has one preferred path. Otherwise, they
are NP-hard.

KEIVAN HASSANI MONFARED, University of Victoria
[Tuesday May 28, 11:20]
Graph Clustering Problems Arising in Neuroscience
One of the common problems in neuroscience is to identify regions of the brain involved in specific tasks. This can be
expressed in terms of graph clustering problems. In this talk, we concentrate on two spectral graph theory approaches (namely
the hierarchical Fiedler method, and the spectral coordinates method) used in identifying and evaluating such clusterings in
the event of brain disorders such as Alzheimer’s Disease and Epilepsy.

KATHERINE MOORE, Wake Forest University
[Tuesday May 28, 11:45]
Parameter-free data clustering via partitioned local depths
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In this talk, we give a combinatorial measure of what it means for a data point to be central to those nearby; and call this the
point’s local depth. This flexible measure of depth, defined as a discrete probability, gives a new perspective for understanding
the relative proximity of points with respect to underlying data. As a result of our concise definition, we obtain a parameter-free
clustering algorithm and method for classification. We suggest an answer for what it means to be a cluster and examine the
consequences of this new perspective.

OMER WASIM, University of Victoria
[Tuesday May 28, 12:10]
Preserving Large Cuts in Fully Dynamic Graphs
Most graphs in the real world are dynamic in the sense that edges are constantly subject to additions and removals. In
this work, we study the Maximum Cut problem in the fully dynamic setting which is defined as follows: for an undirected,
unweighted graph G = (V, E), maintain a 12 approximate cut efficiently under edge insertions and deletions to G-i.e. in time
better than that of the best static algorithm algorithm for the problem. We present the first sublinear time algorithms for
the dynamic MAX-CUT problem: 1) a deterministic algorithm that takes O(∆) worst case time per update to maintain a 12
approximate cut (where ∆ denotes the upper bound on maximum degree), 2) a sublinear in m time algorithm which takes
O(m1/2 ) amortized update time. Our ideas rely on partitioning V according to degree and aggregating smaller cuts. All our
algorithms are deterministic and no restriction on the adversary is imposed.
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ARTHUR BUSCH, University of Dayton
[Friday May 31, 10:30]
Completion of colored graphs that avoid chordless cycles of prescribed lengths
In this talk we consider a special case of graph sandwich problems typically referred to as colored completion problems. Given
a property Π and a graph G with a proper vertex coloring, we ask whether one can find a supergraph of G with property
Π that remains properly colored. We completely classify, in terms of the number of colors used, the complexity of the
(C4 , C5 , . . . , Cs+4 )-free colored completion problem and and the (C4 , C6 , . . . , C2s+4 )-free colored completion problem for all
fixed s ≥ 0. These classifications are related to the colored completion problem for chordal graphs, which is NP-complete
when the number of colors is part of the input but solvable in polynomial time when the number of colors is fixed, and to the
even-hole-free colored completion problem, whose complexity is not known.
This is joint work with R. Sritharan, University of Dayton Department of Computer Science.

KEVIN HSU, University of Victoria
[Friday May 31, 10:55]
Minimal obstructions for local tournament orientation completions
A local tournament is an oriented graph D in which the in-neighbourhood as well as the out-neighbourhood of each vertex
induces a tournament; if the in-neighbourhood as well as the out-neighbourhood of each vertex induces a transitive tournament,
then D is called a local transitive tournament. The orientation completion problem for local (transitive) tournaments asks
whether a partially oriented graph G can be completed to a local (transitive) tournament by orienting the (non-oriented) edges
in G. It is proved recently that the orientation completion problem is polynomial time solvable for local tournaments and
NP-complete for local transitive tournaments. We characterize minimal partially oriented graphs that cannot be completed
to local tournaments. Our results combine structural theorems on local tournaments and their underlying proper circular arc
graphs. This work is joint with Jing Huang.

ARTI PANDEY, Indian Institute of Technology Ropar, INDIA
[Friday May 31, 11:20]
Complexity of Semitotal Domination in Graphs
For a graph G=(V,E), a set D subset of V is called a semitotal dominating set of G if (i) every vertex not in D is adjacent
to atleast one vertex in D, and (ii) every vertex in D is within distance 2 of another vertex of D. The Minimum Semitotal
Domination problem is to find a semitotal dominating set of minimum cardinality. Given a graph G and a positive integer k,
the Semitotal Domination Decision problem is to decide whether G has a semitotal dominating set of cardinality at most k. In
this paper, we discuss several algorithmic results for this problem. We show that the Semitotal Domination Decision problem
remains NP-complete for chordal graphs, split graphs, undirected path graphs and planar graphs. We also present polynomial
time algorithms to solve the Minimum Semitotal Domination problem for interval graphs and circular-arc graphs.

AKBAR RAFIEY, Simon Fraser University
[Friday May 31, 11:45]
On approximation of H-coloring
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The minimum cost homomorphism problem (MinHOM) is a natural optimization problem for homomorphisms to a fixed
(di)graph H (a.k.a H-coloring). Given an input (di)graph G, with a cost associated with mapping any vertex of G to any vertex
of H, one seeks to minimize the sum of costs of the assignments over all homomorphisms of G to H.
We are interested in the approximation of MinHOM within a constant factor. We give a dichotomy classification for approximating the MinHOM(H) when H is a graph. For digraphs, we provide constant factor approximation algorithms for two
important classes of digraphs, namely bi-arc digraphs and k-arc digraphs. Specifically, we have:
1-Dichotomy for Graphs: MinHOM(H) has a 2|V (H)|-approximation algorithm if graph H is a bi-arc graph, otherwise, it is
inapproximable;
2- MinHOM(H) has a |V (H)|2 -approximation algorithm if H is a bi-arc digraph;
3- MinHOM(H) has a |V (H)|2 -approximation algorithm if H is a k-arc digraph.

YINFENG ZHU, Shanghai Jiao Tong University, China
[Friday May 31, 12:10]
Strong digraph homomorphisms and non-liftable indices
Let φ be a homomorphism from a digraph G to a digraph H. A walk a1 , . . . , ak in G is called a lifting along φ of a walk
e1 , . . . , ek in H if ei = φ(ai ) for all i ∈ [1, k]. We call φ a strong homomoprhism if every walk in H has a lifting in G. If
φ is non-strong, the length of a shortest walk in H without any lifting along φ, denoted by δ(φ), is called the non-liftable
index of φ. We show that it is NP-complete to decide whether or not φ is strong and, on the additional condition that G and
H are strongly connected and have the same spectral radius, there is an algorithm to determine whether or not φ is strong
in O(|VG |3 ) time. We also prove that the largest non-liftable index among all non-strong homomorphisms from an n-vertex
digraph equals 2n − 1.
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JAMIE DE JONG, University of Waterloo
[Wednesday May 29, 15:30]
Jaeger’s Strong 3-Flow Conjecture for Graphs in Low Genus Surfaces
In 1972, Tutte proposed the 3-Flow Conjecture; that all 4-edge-connected graphs have a nowhere zero 3-flow. This was
extended by Jaeger (1979) to allow vertices to have a non-zero difference (modulo 3) between the inflow and outflow. Richter
et al. (2016) proved Jaeger’s Conjecture for planar graphs. Here we consider the background for these problems, as well as
how to prove Jaeger’s Conjecture for projective planar graphs, and discuss extending this to the torus.

INGO SCHIERMEYER, Technische Universität Bergakademie Freiberg
[Wednesday May 29, 15:55]
Polynomial chi-binding functions and forbidden induced subgraphs - a survey
A graph G with clique number ω(G) and chromatic number χ(G) is perfect if χ(H) = ω(H) for every induced subgraph H
of G. A family G of graphs is called χ-bounded with binding function f if χ(G0 ) ≤ f (ω(G0 )) holds whenever G ∈ G and G0 is
an induced subgraph of G.
In this talk we will present a survey on polynomial χ-binding functions. Especially we will address perfect graphs, hereditary
graphs satisfying the Vizing bound (χ ≤ ω + 1), graphs having linear χ-binding functions and graphs having non-linear
polynomial χ-binding functions. Thereby we also survey polynomial χ-binding functions for several graph classes defined in
terms of forbidden induced subgraphs, among them 2K2 -free graphs, Pk -free graphs, claw-free graphs, and diamond-free
graphs.

THOMAS SCHWESER, Technische Universität Ilmenau
[Wednesday May 29, 16:20]
On DP-Coloring of Digraphs
DP-coloring is a relatively new coloring concept by Dvořák and Postle and was introduced as an extension of list-colorings of
(undirected) graphs. It transforms the problem of finding a list-coloring of a given graph G with a list-assignment L to finding
an independent transversal in an auxiliary graph with vertex set {(v, c) | v ∈ V (G), c ∈ L(v)}. In this talk, we extend the
definition of DP-colorings to digraphs using the approach from Neumann-Lara where a coloring of a digraph is a coloring of
the vertices such that the digraph does not contain any monochromatic directed cycle. Furthermore, we present a Brooks’
type theorem regarding the DP-chromatic number, which extends various results on the (list-)chromatic number of digraphs.
This is joint work with Jørgen Bang-Jensen and Thomas Bellitto (University of Southern Denmark) and Michael Stiebitz
(Technische Universität Ilmenau).

RINOVIA SIMANJUNTAK, Institut Teknologi Bandung, Indonesia
[Wednesday May 29, 16:45]
On D−Magic Hypercubes
For a set of distances D, a graph G of P
order n is said to be D−magic if there exists a bijection f : V → {1, 2, . . . , n} and a
constant k such that for any vertex x, y∈ND (x) f (y) = k, where ND (x) = {y|d(y, x) = j, j ∈ D}.
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In this talk, we search for all sets of distances Ds such that the hypercube is D−magic. We utilise well-known properties of
(bipartite) distance-regular graphs to construct the D−magic labelings for hypercubes.
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MARK KAYLL, University of Montana
[Thursday May 30, 10:30]
On uniquely G-colourable digraphs of large girth
In 1959, Pál Erdős published an article establishing the existence of graphs with arbitrarily large girth and arbitrarily high
chromatic number. This seminal paper not only exposed a facet of a diamond—the then-nascent probabilistic method—but
also sparked a cottage industry refining and polishing his gem. Partly historical, partly contemporary, this talk traces a thread
generalizing colouring to ‘homomorphing’ and analogizing graphs to digraphs.

AMIRHOSSEIN KAZEMINIA, Simon Fraser University
[Thursday May 30, 10:55]
Counting homomorphisms modulo prime
A wide range of graph problems can be encoded as questions about the existence or the number of homomorphisms between
graphs. The problem of exact counting of graph homomorphisms has been extensively studied. We study the complexity of
the related problem of counting homomorphisms from an input graph to a fixed graph H modulo a prime number p. The
properties of modular counting may be very different from those of exact counting. However, it was shown that in many
cases the two problems have the same complexity. These include counting homomorphisms to square-free graphs modulo 2,
and counting homomorphisms to trees modulo an arbitrary prime p. In this talk, we improve upon the previous results by
significantly simplifying the existing proofs and classifying the complexity of counting homomorphisms to square-free graphs
H modulo an arbitrary prime p provided H has a vertex whose degree is not 1 modulo p.

ELHAM ROSHANBIN, Alzahra University
[Thursday May 30, 11:20]
Star edge colouring of graphs
A star edge (vertex) colouring of a graph is a proper colouring of its edges (vertices) in which there is no bi-coloured path or
cycle (path) of length (order) four. It is known that its vertex version has application in optimization problems. Recently its
edge version has received a lot of attention. The minimum number of colours that is needed for the star edge colouring of a
graph, is called its star chromatic index. It is known that finding the star chromatic index is NP-hard. Although there is a
tight bound on the star chromatic index of trees in terms of their maximum degree, finding the star chromatic index even for
trees is not trivial. In this talk we state some of the known results and open problems on the star chromatic index of graphs,
and we present some polynomial time algorithms for computing the star chromatic index of trees.

NATHAN SINGER, Simon Fraser University
[Thursday May 30, 11:45]
Colouring Complexes
Given a 3-colourable graph H, the colouring complex B(H) is the graph which has all the independent sets which are colour
classes of H as its vertices and two vertices u, v ∈ V (B(H)) joined by an edge if the colour classes u and v appear together
in a 3-colouring of H. The graph B(H) is 3-colourable. Graphs for which B(B(H)) is isomorphic to H are termed reflexive
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graphs. We show that the line graph H = L(G) of an outerplanar graph G which is cubic (after including half-edges at vertices
whose degree was originally less than 3) is reflexive if and only if G is triangle-free. We then discuss other classes of reflexive
graphs. This is joint work with Fiachra Knox and Bojan Mohar.

FEIRAN(FRANK) YANG, University of Victoria
[Thursday May 30, 12:10]
2-limited broadcast domination on subcubic graph
For a graph G, a function f : V (G) → {0, 1, 2..., diam(G)} is called a broadcast on G. For each vertex u ∈ V (G), if there
exists a vertex v in G such that f (v) > 0 and d(u, v) ≤ f (v), then f is called a dominating broadcast on G. In this talk, we
consider a limited version of the broadcast, where f : V (G) → {0, 1, 2}. We will prove that the 2-limited broadcast domination
number of a (C4 , C6 )-free cubic graph is at most a third of the its order. For this purpose, we prove a stronger result on
(C4 , C6 )-free subcubic graph. This is joint work with Mike Henning and Gary MacGillivray.
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THOMAS BELLITTO, University of Southern Denmark
[Friday May 31, 15:30]
Connecting edge-colouring
This talks presents the result of joint work with Jørgen Bang-Jensen and Anders Yeo on the problem of connecting edgecolourings. A walk in an edge-coloured graph is said to be properly-coloured if and only if it does not use consecutively two
edges of the same colour. Given a connected undirected graph, our aim is to colour its edges with as few colours as possible
so that there exists a properly-coloured walk between every pair of vertices. Determining whether this can be done with only
two colours turns out to be the most challenging case.
We establish that the problem can be solved in polynomial time in the size of the graph and we provide a characterization of
the graphs that can be connected with k colours for every possible value of k.

KYLE MACKEIGAN, Dalhousie University
[Friday May 31, 15:55]
Orthogonal Colourings of Degenerate Graphs
An orthogonal colouring of a graph is a variation of vertex colouring that has applications to experimental and statistical
designs. Orthogonal colourings of degenerate graphs will be discussed, with a focus on trees.

KIKI SUGENG, Universitas Indonesia
[Friday May 31, 16:20]
On Inclusive Distance Vertex Irregular Graphs
The concept of irregularity strength of graph is introduced by Chartrand et al. in 1988. Since then there are variations of
irregular labelings were introduced, such as inclusive distance vertex irregular labeling. The weight of a vertex v is the sum of
all vertex labels of vertices in the closed neighborhood of the vertex v. An inclusive distance vertex irregular distance k-labeling
of G is a vertex labeling α : V (G) → {1, 2, ..., k} such that for every two different vertices u and v, their vertex weight are
all different. The minimum k for which the graph G has a vertex irregular distance k-labeling is called the inclusive distance
vertex irregularity strength of G. In this talk, we discuss some bounds of the inclusive distance vertex irregularity strength for
any graph and determine the exact value of this parameter for some families of graphs.

VIRGÉLOT VIRGILE, Université de Montréal
[Friday May 31, 16:45]
Eternal Domination: Realizable and non-realizable triples
The eternal domination problem is a graph protection model where mobile guards are placed on a subset of vertices of a
graph and must move at discrete time in order to respond to an infinite sequence of attacks on that graph. We consider the
one-guard moves model in which exactly one vertex is attacked each time and exactly one guard in the neighbourhood of that
vertex is allowed to move to respond to the attack. The minimum number of guards required to defend a graph G, also known
as the eternal domination number of G, is closely related to the independence number and to the clique cover number of G.
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In this talk, we will discuss the existence and non-existence of a graph Ga,g,t with independence number a, eternal domination
number g and clique cover number t for any triple of positive integers (a, g, t).

WING HONG TONY WONG, Kutztown University of Pennsylvania
[Friday May 31, 17:10]
The Edge-Distinguishing Chromatic Number of Various Graphs
Let G = (V, E) be a simple graph, and let Zk = {0, 1, 2, . . . , k − 1}. For each vertex coloring c : V → Zk , let the induced
edge labeling be c0 : E → P(Zk ) such that for each {u, v} ∈ E, c0 ({u, v}) = {c(u), c(v)}. If c0 is injective, then c is called
an edge-distinguishing vertex coloring. For a fixed graph G, the minimum positive integer k such that an edge-distinguishing
vertex coloring exists is called the edge-distinguishing chromatic number (EDCN) of G. In 1989, Al-Wahabi et al. determined
the EDCN of paths and cycles. In this talk, we determine the EDCN of some petal graphs, all chorded cycles, and all spider
graphs with up to four legs.
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RYAN HAYWARD, University of Alberta
[Friday May 31, 10:30]
Play Hex like an expert: a 76-year-old lecture
The connection game Hex — played on a graph — is popular with discrete mathematicians and computer scientists alike. On
December 26 1942 Piet Hein introduced the game — then called Polygon — in the Danish newspaper Politiken, where he
continued to write a regular Polygon column. Frustrated by letters from readers who had clearly not understood the game, on
February 1 1943 Hein hosted a public lecture together with chess-expert Jens Lindhard. While researching our book “Hex, the
full story”, Bjarne Toft and I located and deciphered Hein’s notes for this public lecture, which sadly were unknown to Martin
Gardner when he wrote a column on Hex in Scientific American in 1957. I will reprise the highlights of the Hein-Lindhard
lecture, which includes a 6x6 first-player winning strategy.

YIFAN JING, University of Illinois at Urbana-Champaign
[Friday May 31, 10:55]
The genus of complete 3-uniform hypergraphs
In 1968, Ringel and Youngs confirmed the last open case of the Heawood Conjecture by determining the genus of every
(3)
complete graph Kn . In this talk, we investigate the minimum genus embeddings of complete 3-uniform hypergraphs Kn .
(3)
We determine both the orientable and the non-orientable genus of Kn . This is joint work with Bojan Mohar.

VALENTINA PEPE, Sapienza University of Rome
[Friday May 31, 11:20]
Finite Geometries and Pseudorandom Graphs
In [N. Alon, Explicit Ramsey graphs and orthonormal labelings, Electron. J. Combin. 1 (1994), R12, 8pp.] Alon constructs
triangle-free pseudorandom graphs with high edge density. The very nice construction by S.Kopparty, as good as Alon’s one,
turns out to be the incidence graph of a Generalized Quadrangle over the finite fields Fq intersected with an Fp -linear set, with
p = char(Fq ). Inspired by that, we explore the constructions of dense clique free pseudorandom graphs using finite geometries.

SIMA HAJIAGHAEI SHANJANI, University of Victoria
[Friday May 31, 11:45]
Hardness of Approximation for Geometric Set Cover and Related Problems
In Geometric Set Cover, the goal is to find a minimum sized cover for a given set of points in the plane by a family of
given objects. We show that the following problems are NP-hard to approximate within c factor of the optimum, where
c = (1537/1536): (i) Geometric Set Cover even when the objects are axis-aligned rectangles. (ii) Geometric Red-Blue Set
Cover: given red points and blue points in the plane, the goal is to find a family of given axis-aligned rectangles that cover all
the blue points with the minimum number of reds. (iii) Boxes Class Cover: given red points and blue points in the plane, the
goal is to find a minimum number of axis-aligned rectangles that cover all the blue points but no red. Prior to this work, (i)
was shown to be APX-hard and no hardness of approximation result has been shown for (ii) and (iii).
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MATTHEW SULLIVAN, University of Waterloo
[Friday May 31, 12:10]
Fundamentals of Rotation Schemes
Suppose D is a good drawing of the complete graph Kn . A rotation at a vertex v of D is the cyclic order at which v sees
its neighbours. A rotation scheme of D is the collection of rotations at each vertex. Information like pairs of crossing edges
are encoded by rotation schemes, and thus the crossing/planar K4 information is as well. Using Ramsey theory and rotation
schemes, we generate a proof of a generalized version of a theorem by Pach, Solymosi, Tóth.
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JOHN GOLDWASSER, West Virginia University
[Tuesday May 28, 10:30]
Polychromatic colorings in the integers and the integers mod n
Given a finite subset S of the integers, we say a coloring of the integers with r colors is S-polychromatic if every translate of S
gets all r colors. The polychromatic number of S is the largest r for which there is an S-polychromatic coloring. We show that
the polychromatic number of any set of size 4 is at least 3. A corollary is that the codensity of S in the integers is at most
1/3, confirming a conjecture of Newman. We also consider polychromatic colorings of the integers mod n, where the problem
has a different flavor. We solve it for all sets of size 3 and some of size 4.

KARIN-THERESE HOWELL, Stellenbosch University
[Tuesday May 28, 10:55]
Finite dimensional near-vector spaces and their matroids
Near-vector spaces differ from traditional near-vector spaces in that they possess less linearity. This talk will focus on the nearvector spaces first defined by André. I will give a brief introduction to the theory and discuss results on linear independence
and some of the matroids we can define. This is joint work with Prof N. Neadauer (Pacific University, USA).

RICHARD LANG, University of Waterloo
[Tuesday May 28, 11:20]
Upper density of monochromatic infinite paths
We prove that in every √
2-colouring of the edges of KN there exists a monochromatic infinite path P such that V (P ) has upper
density at least (12 + 8)/17 ≈ 0.87226 and further show that this is best possible. This settles a problem of Erdős and
Galvin.
Joint work with Jan Corsten, Louis DeBiasio and Ander Lamaison.

SEAN MCGUINNESS, Thompson Rivers University
[Tuesday May 28, 11:45]
Serial Exchanges of Elements in a Matroid
In this talk, we examine a conjecture of Kotlar and Ziv who conjectured that if B1 and B2 are disjoint bases in a matroid M ,
then for any subset X ⊆ B1 there is a subset Y ⊆ B2 and orderings x1 ≺ x2 ≺ · · · ≺ xk and y1 ≺ y2 ≺ · · · ≺ yk of X and Y
respectively such that (B1 \{x1 , . . . , xi }) ∪ {y1 , . . . , yi } and (B2 \{y1 , . . . , yi }) ∪ {x1 , . . . , xi } are bases for i = 1, . . . , k. We
shall discuss old and new results relating to this problem.

TAMÁS MÉSZÁROS, Freie Universität Berlin
[Tuesday May 28, 12:10]
Boolean dimension and tree-width

Friday

CT15: Matroids and ordered sets

168

The dimension is a key measure of complexity of partially ordered sets. Small dimension allows succinct encoding. Indeed if
P has dimension d, then to know whether x ≤ y in P it is enough to check whether x ≤ y in each of the d linear extensions
of a witnessing realizer. Focusing on the encoding aspect Nešetřil and Pudlák defined a more expressive version of dimension.
A poset P has Boolean dimension at most d if it is possible to decide whether x ≤ y in P by looking at the relative position
of x and y in only d permutations of the elements of P . We prove that posets with cover graphs of bounded tree-width have
bounded Boolean dimension. This stays in contrast with the fact that there are posets with cover graphs of tree-width three
and arbitrarily large dimension.
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MIKHAIL ISAEV, Monash University
[Wednesday May 29, 10:30]
Distribution of tree parameters via martingale CLT
Tree parameters, like pattern or symmetry counts, have been extensively studied in the literature for various random models
of trees. It is known, in particular, that many important examples exhibit normal or log-normal limit law. A typical approach
relies on the recursive nature of trees and properties of its generating functions. We propose a purely probabilistic argument
based on the general theory of Central Limit Theorems for martingales. For the uniform random labelled tree, we find the
limiting distribution of parameters which are stable (in some sense) with respect to local perturbations of a tree structure. Our
results are general enough to get the asymptotical normality of the number of occurrences of a fixed pattern, the asymptotical
log-normality of the number of automorphisms and many more.
This is a joint work with A. Southwell (Monash University) and M. E. Zhukovskii (Moscow Institute of Physics and Technology).

OLEKSII OMELCHENKO, Simon Fraser University
[Wednesday May 29, 10:55]
Satisfiability Threshold for Power Law Random 2-SAT derived from Configuration Model
The random Satisfiability problem has been intensively studied for decades. However, uniform random SAT instances do not
capture all the properties we observe in real-world problems. One suggested property is that industrial instances often exhibit
power-law degree distributions, unlike the binomial distribution in the uniform random SAT.
In this talk we consider the random k-SAT problems distributed accordingly a wide range of power-law-like distributions.
More precisely, we assume that the degree ξ of a variable is sampled such that its right tail Fξ+ (x) satisfies the condition
Fξ+ (`) = Θ (`−α ) for some α > 0. The main goal is to study the satisfiability threshold phenomenon of such formulas. For
2-SAT we locate the satisfiability threshold, and prove it only depends on the relation between the first and second moments
of ξ. Also, for k-SAT, k > 2, we conjecture that a satisfiability threshold also exists and identify lower and upper bounds on
its location.

PETER OTTO, Willamette University
[Wednesday May 29, 11:20]
Vector multiplicative coalescent processes and mean minimal spanning trees of multipartite graphs
It is known that in certain cases, the cluster dynamics of a random graph process can be replicated with the corresponding
random coalescent process. The cluster sizes of the coalescent process are reflected in a auxiliary process called the MarcusLushnikov process. On the other hand, the cluster sizes of the corresponding random graph process yields the mean length of
minimal spanning trees with random edge lengths. This connection allows one to express the limiting mean length of minimal
spanning trees in terms of the solutions of the Smoluchowski coagulation equations that represent the hydrodynamic limit of the
Marcus-Lushnikov process. In this talk, I will present joint work on breaching the gap between the Smoluchowski coagulation
equations for Marcus-Lushnikov processes and the theory of random graphs, concentrating on the case of regular and irregular
multipartite graphs and deriving the limiting mean length of minimal spanning trees for these sequences of graphs.
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IGOR SHINKAR, Simon Fraser University
[Wednesday May 29, 11:45]
On Coloring Random Subgraphs of a Fixed Graph
Given an arbitrary graph G we study the chromatic number of a random subgraph G1/2 obtained from G by removing each
edge independently with probability 1/2. Studying χ(G1/2 ) has been suggested by Bukh, who asked whether E[χ(G1/2 )] ≥
Ω(χ(G)/ log(χ(G))) holds for all graphs G. In this work
 weshow that
for any graph G with chromatic number k = χ(G) and

k(k−d3 )
1/3
for all d ≤ k
it holds that Pr[χ(G1/2 ) ≤ d] < exp −Ω
. In particular, Pr[G1/2 is bipartite] < exp −Ω k 2 ,
d3
which is tight up to a constant in Ω(·), as can be seen by letting G be the complete graph on k vertices.

ALEXANDRA WESOLEK, Simon Fraser University
[Wednesday May 29, 12:10]
Bootstrap percolation in Ore-type graphs
Given a graph, we start with an initial set of infected vertices and a new vertex gets infected as soon as it has r infected
neighbours. Under which conditions on the graph can we find a small initially infected set that infects all of the graph, i.e.
that is percolating? Gunderson showed that if a graph G on n vertices has minimum degree δ(G) ≥ bn/2c + r − 3, then we
can always find a percolating set of size r (if r ≥ 4 and n is big enough). How much can we decrease the minimum degree
conditions if we are initially allowed to infect r + k vertices? What if we consider more general graphs that satisfy an Ore-type
condition where the sum of the degrees of any two non-adjacent vertices x and y is bounded from below? This talk gives
answers to both of those open questions.
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ANDREW BEVERIDGE, Macalester College
[Wednesday May 29, 15:30]
Constructing Admissible Voter Preferences with the Voter Basis
When making simultaneous decisions, our preference for the outcomes on one subset can depend on the outcomes on a disjoint
subset. In referendum elections, this gives rise to the separability problem, where a voter must predict the outcome of one
proposal when casting their vote on another. A set A ⊂ [n] is separable for preference order  when our ranking of outcomes
on A is independent of outcomes on its complement [n]\A. The admissibility problem asks which subsets S ⊂ P([n]) can
arise as the collection of separable subsets for some preference order. We introduce the 2n -dimensional voter basis, and use it
to construct voter preferences whose Hasse diagram of separable sets has a tree-like structure, or is closed under intersections
and unions.

CHARLES JOLIN-LANDRY, University of British Columbia
[Wednesday May 29, 15:55]
Dual-Sport-Venue Sports Scheduling, Constraint Programming and Global Constraints - Part 1
Canada West oversees the administration of all sports of its 17 university members from British Columbia to Manitoba. The
organization is responsible for scheduling the regular season games of the sports of its members and currently does this by hand
using ad-hoc methods. Of particular difficulty is the dependency between the basketball and volleyball schedules of universities
whose venues only support one of the sports on any given weekend. Also contributing to the difficulty of this dual-sport-venue
sports scheduling problem is the desire to balance the home/away status of the teams, to minimize the breaks in the schedules,
and to respect the size of local referees pools. In this talk, a solution for this problem using constraint programming is presented
along with a discussion of graph factor algorithms used for filtering in global constraints relevant to this problem.
This is joint work with Donovan Hare.

DONOVAN HARE, University of British Columbia
[Wednesday May 29, 16:20]
Dual-Sport-Venue Sports Scheduling, Constraint Programming and Global Constraints - Part 2
Canada West oversees the administration of all sports of its 17 university members from British Columbia to Manitoba. The
organization is responsible for scheduling the regular season games of the sports of its members and currently does this by hand
using ad-hoc methods. Of particular difficulty is the dependency between the basketball and volleyball schedules of universities
whose venues only support one of the sports on any given weekend. Also contributing to the difficulty of this dual-sport-venue
sports scheduling problem is the desire to balance the home/away status of the teams, to minimize the breaks in the schedules,
and to respect the size of local referees pools. In this talk, a solution for this problem using constraint programming is presented
along with a discussion of graph factor algorithms used for filtering in global constraints relevant to this problem.
This is joint work with Charles Jolin-Landry.

SARAH WOLFF, Denison University
[Wednesday May 29, 16:45]
Inferring Rankings From First Order Marginals
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Motivated by applications in ranked-choice voting, we consider the problem of recovery of election results—encoded by a
function f on the symmetric group—given only partial data. In particular, we investigate the combinatorial structure of the
matrix of first order marginals, which gives the number of voters who ranked each candidate in each position. We investigate
conditions on f that allow us to exploit this combinatorial structure in order to provide an algorithm to recover the original
function f . As the matrix of first order marginals is the Fourier coefficient of the permutation representation of the symmetric
group, this work sits within the context of algebraic compressed sensing, which tackles the question of how to recover a sparse
function f on a finite group given only a subset of the Fourier coefficients of f .
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MUSTAPHA AOUCHICHE, Dep. Mathematical sciences, COS, UAEU, Al Ain, UAE
[Thursday May 30, 10:30]
Distance Laplacian Eigenvalues and Chromatic Number in Graphs
In the present talk we are interested in the distance Laplacian eigenvalues of a connected graph with fixed order n and chromatic
number χ. We present lower bounds on the distance Laplacian spectral radius in terms of n and χ. We present results related
to the distribution of the distance Laplacian eigenvalues with respect to the values of the chromatic number χ. For some of
the results, we characterize the extremal graphs, for others, we give examples of extremal graphs.

KATE LORENZEN, Iowa State University
[Thursday May 30, 10:55]
Constructions of Distance Laplacian Cospectral Graphs
Graphs are mathematical objects that can be embedded into matrices. Two graphs are cospectral if they have the same set
of eigenvalues with respect to a matrix. In this talk, we discuss constructions of cospectral graphs for the distance Laplacian
matrix. The first uses a relaxation of vertex twins called cousins which have predictable eigenvectors and eigenvalues in the
distance Laplacian. This allows us to almost classify all cosepctral distance Laplacian pairs on eight or fewer vertices.

KRIS VASUDEVAN, University of Calgary
[Thursday May 30, 11:20]
Influence of signs on expander graphs: Ramanujan graphs*
Spectral theory for dynamics on undirected and directed graphs containing only attractive (or positive) interactions has been
the subject of detailed research studies. However, in many applied problems, these graphs can carry interactions which are
repulsive (or negative) to a certain degree. Here, we report results of the influence of signs on the spectral properties of and
dynamics on expander graphs and highlight its importance. To this end, we consider Lubotzky-Phillips-Sarnak Ramanujan
graphs and their edge-rewired analogs.
*Work jointly done with Dr. Michael S. Cavers at the University of Toronto Mississauga

XIAOJING WANG, University Waterloo
[Thursday May 30, 11:45]
Constructing Comatching Graphs by 2-Sums
The matching polynomial is a graph polynomial that does not only have interesting mathematical properties, but also possesses
meaningful applications in physics and chemistry. Two graphs are said to be comatching if they have the same matching
polynomial. In 1973, Schwenk proved almost all trees have a cospectral mate, which implies almost all trees have a comatching
mate. In our talk, we give a construction for comatching graphs that are not necessarily trees. The main construction relies
on a graph operation we call 2-sums. Our construction also includes useful formulas to compute the matching polynomials of
graphs as results of edge contraction and vertex identification.
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XIAOHONG ZHANG, University of Manitoba
[Thursday May 30, 12:10]
Laplacian fractional revival in graphs
Let G be a graph, and denote its Laplacian matrix by L. Let U (t) = eitL , then U (t) is a complex symmetric unitary matrix.
We say that G admits Laplacian fractional revival between vertices j and k at time t = t0 , if U (t0 )ej = αej + βek for some
complex numbers α and β with β 6= 0. In the special case where α = 0, we say there is perfect state transfer between vertices
j and k at time t = t0 . A lot of research has been done on perfect state transfer. Not many graphs are known to admit
fractional revival. We prove that if there is Laplacian fractional revival between vertices j and k, then the two vertices are
strongly cospectral with respect to the Laplacian matrix L. We also give a characterization of threshold graphs that admit
Laplacian fractional revival.
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MARK ELLINGHAM, Vanderbilt University
[Wednesday May 29, 10:30]
The structure of 4-connected K2,t -minor-free graphs
Guoli Ding has provided a rough structure theorem for K2,t -minor free graphs for all t. As a special case of his theorem,
4-connected K2,t -minor-free graphs are obtained by attaching strips, consisting of two paths joined by edges with restricted
crossings, to a finite set of base graphs. The first value of t where this applies in a nontrivial way is t = 5. We give a
characterization of 4-connected K2,5 -minor-free graphs that shows that they can be obtained from a cyclic sequence of four
types of subgraph. Consequently, we can derive a generating function and asymptotic estimate for the number of nonisomorphic
4-connected K2,5 -minor-free graphs of a given order. Our work extends to general t by providing a more precise description of
the strips in Ding’s result, suggesting a general asymptotic counting conjecture.
This is joint work with J. Zachary Gaslowitz.

CHEOLWON HEO, University of Waterloo
[Wednesday May 29, 10:55]
Signed graphs with the same even cycles
A signed graph (G, Σ) is a pair of a graph G and a subset Σ of edges of G. We say that C ⊆ E(G) is an even cycle if
G[C] is Eulerian, and |C ∩ Σ| is even. This talk is about the even cycle isomorphism problem - What is the relationship
between two signed graphs (G1 , Σ1 ) and (G2 , Σ2 ) that have the same even cycles. In his doctoral thesis, Shih solved the even
cycle isomorphism problem when either Σ1 or Σ2 is the empty set. I will introduce a generalized result of this under some
connectivity assumption. This is joint work with Bertrand Guenin and builds on an earlier result with Irene Pivotto.

DAVID KIRKPATRICK, University of British Columbia
[Wednesday May 29, 11:20]
Isolated Perfect Matchings
A perfect matching M of a graph G is k-isolated if, for every other perfect matching M 0 , the symmetric difference M ∆M 0
satisfies |M ∆M 0 | ≥ 2k.
It is straightforward to efficiently test if a perfect matching–which if one exists can be efficiently constructed–is unique (or
∞-isolated). Similarly, if G has maximum degree 2, it is straightforward to efficiently determine the largest k for which G
admits a k-isolated perfect matching. In contrast, we show that testing if a given bipartite G, of maximum degree 3, admits
a k-isolated perfect matching is NP-hard, for every fixed k > 0.
Isolated perfect matchings are related to the well-studied notion of induced matchings, introduced by K. Cameron, and δseparated matchings, introduced by Stockmeyer-Vazirani, in the 1980s, as models of stability in matchings. They also arise
naturally in the study of collusion-free teaching-learning protocols for set-systems.
(Based on joint work with H. Simon and S. Zilles.)

SAMUEL MOHR, TU Ilmenau
[Wednesday May 29, 11:45]
Kempe Chains and Rooted Minors
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A transversal of a partition is a set which contains exactly one member from each member of the partition and nothing else.
We study the following problem. Given a transversal T of a proper colouring C of order k of some graph G, is there a partition
H of a subset of V (G) into connected sets such that T is a transversal of H and such that two sets of H are adjacent if their
corresponding vertices from T are connected by a path using only two colours?
This is open for each k ≥ 5; here we consider some positive results if k = 5 and disprove it for k = 7.
This is joint work with Matthias Kriesell.

DOUGLAS B. WEST, Zhejiang Normal University and University of Illinois
[Wednesday May 29, 12:10]
Cut-edges and Regular Subgraphs in Odd-degree Regular Graphs
Hanson, Loten, and Toft proved that every (2r + 1)-regular graph with at most 2r cut-edges has a 2-factor. We generalize
this by proving for k ≤ (2r + 1)/3 that every (2r + 1)-regular graph with at most 2r − 3(k − 1) cut-edges has a 2k-factor.
The restrictions on k and on the number of cut-edges are sharp. We characterize the graphs with exactly 2r − 3(k − 1) + 1
cut-edges but no 2k-factor. For k > (2r + 1)/3, there are graphs without cut-edges that have no 2k-factor. (Joint work with
Alexandr V. Kostochka, André Raspaud, Bjarne Toft, and Dara Zirlin.)
We determine the maximum guaranteed size of a 2-regular subgraph in a 3-regular n-vertex graph. In particular, we prove that
every multigraph with maximum degree 3 and exactly c cut-edges has a 2-regular subgraph that omits at most max{0, b(3n −
2m + c − 1)/2c} vertices. The bound is sharp; we describe the extremal multigraphs. (Joint work with Ilkyoo Choi, Ringi Kim,
Alexandr V. Kostochka, and Boram Park.)
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Chair: Mark Ellingham (Vanderbilt University)
Room: McLean Management Studies Lab 2945
Abstracts

ALIZÉE GAGNON, Université de Montréal
[Friday May 31, 15:30]
On Self-Contained Graphs
We revisit the twin graphs conjecture and prove that it is enough to prove it for connected graphs. It says that a graph has
either zero or infinitely many non-isomorphic twins. Two graphs G and H are twins if they are not isomorphic and each embeds
into the other. Our proof relies on a structural lemma for disconnected self-contained graphs, that is, graphs that are properly
embeddable into themselves. The talk is based on work with G. Hahn and R.E. Woodrow.

SHONDA GOSSELIN, University of Winnipeg
[Friday May 31, 15:55]
Almost t-complementary uniform hypergraphs
An almost t-complementary k-hypergraph is a k-uniform hypergraph with vertex set V and edge set E for which there exists
2
t−1
a permutation θ ∈ Sym(V ) such that the sets E, E θ , E θ , . . . , E θ
partition the set of all k-subsets of V minus one edge.
Such a permutation θ is called an almost (t, k)-complementing permutation. The almost t-complementary k-hypergraphs are
a natural generalization of the almost self-complementary graphs which were previously studied by Clapham, Kamble et al, and
Wojda. We prove that there exists an almost p-complementary k-hypergraph of order n whenever the base-p representation
of k is a subsequence of the base-p representation of n, where p is prime.

JOHN IRVING, Saint Mary’s University
[Friday May 31, 16:20]
Counting Locally Oriented Noncrossing Trees
Let T be a noncrossing tree on vertices {1, 2, . . . , n}. We say T is locally oriented if each edge is directed toward its smallest
endpoint. Let ei (T ) (respectively, di (T )) be the number of vertices of indegree (outdegree) i in T . Okoth and Wagner found an
elegant multiplicative formula counting locally-oriented noncrossing trees with specified in- and out-degree vectors (ei (T ))i≥0
and (di (T ))i≥0 . We generalize their result to give a simple formula counting these trees with specified numbers (nij )i,j≥0 of
vertices of indegree i and outdegree j. We also modestly generalize some enumerative results of Noy concerning noncrossing
graphs and outerplanar maps.

ROBERT D. LUTHER, Memorial University of Newfoundland
[Friday May 31, 16:45]
Existential Closure in Line Graphs
For a positive integer n, a graph G is n-existentially closed or n-e.c., if for any proper n-subset S of the vertices of G, and
for any subset T of S, there is a vertex x not in S such that x is adjacent to each vertex of T and no vertex of S − T . The
focus of our work will be investigating the n-e.c. property in line graphs. We say G is an n-line e.c. graph if and only if the
corresponding line graph is an n-e.c. graph. We present new results on finding and classifying 2-line e.c. graphs.

Friday
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MASOOD MASJOODY, Simon Fraser University
[Friday May 31, 17:10]
Cops and Robbers on Graphs with a Set of Forbidden Induced Subgraphs
It is known that the class of all graphs not containing a graph H as an induced subgraph is cop-bounded if and only if H is
a forest whose every component is a path. In this study, we characterize all sets H of graphs with bounded diameter, such
that H-free graphs are cop-bounded. This, in particular, gives a characterization of cop-bounded classes of graphs defined by
a finite set of connected graphs as forbidden induced subgraphs. Furthermore, we extend our characterization to the case of
cop-bounded classes of graphs defined by a set H of forbidden induced subgraphs such that the components of members of H
have bounded diameter.
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Le, Hung, Light greedy spanners, CT8 (p. 155), Tuesday May 28, 10:30 - 10:50, McCarthy Tetrault Lecture Room 2245
Lee, Dabeen, Deltas, extended odd holes, and their blockers, IM7 (p. 61), Wednesday May 29, 15:55 - 16:15, Segal Centre
1420-1430
Lee, Jae-Baek, Reconfiguring Reflexive Digraphs, CM6 (p. 104), Thursday May 30, 12:10 - 12:30, Scotiabank Lecture Room
1315
Lee, Joonkyung, On triangulated common graphs, CM1 (p. 93), Thursday May 30, 10:55 - 11:15, Canfor Policy Room 1600
Lehner, Florian, On symmetries of vertex and edge colourings of graphs, CM25 (p. 141), Wednesday May 29, 12:10 - 12:30,
Canfor Policy Room 1600
Leyton-Brown, Kevin, Formalizing the Boundary Between Strategic and Nonstrategic Reasoning , IM5 (p. 57), Thursday May
30, 11:45 - 12:05, Segal Centre 1400-1410

Talk List

185

Liang, Jiajian Leo, Algorithmic Analysis for Ridesharing of Personal Vehicles, CT8 (p. 155), Tuesday May 28, 10:55 - 11:15,
McCarthy Tetrault Lecture Room 2245
Lidický, Bernard, Coloring count cones of planar graphs, IM21 (p. 87), Tuesday May 28, 16:20 - 16:40, Segal Centre 1400-1430
Lisonek, Petr, Maximally non-associative quasigroups, CM14 (p. 120), Friday May 31, 17:10 - 17:30, Sauder Industries Policy
Room 2270
Liu, Chun-Hung, Threshold probability for destroying large minimum degree subgraphs of an H-minor free graph, IM20 (p. 85),
Tuesday May 28, 11:20 - 11:40, Segal Centre 1420-1430
Liu, Pengyu, A polynomial metric on rooted binary tree shapes, CM3 (p. 97), Thursday May 30, 11:45 - 12:05, Sauder Industries
Policy Room 2270
Long, Eoin, Cycle-complete Ramsey numbers, IM15 (p. 75), Wednesday May 29, 16:20 - 16:40, Segal Centre 1400-1410
Lorenzen, Kate, Constructions of Distance Laplacian Cospectral Graphs, CT18 (p. 173), Thursday May 30, 10:55 - 11:15,
Cominco Policy Room 1415
Lovett, Shachar, The sunflower conjecture - new perspectives, IM1 (p. 50), Friday May 31, 10:30 - 10:50, Segal Centre
1420-1430
Lubiw, Anna, Token Swapping on Trees, CT5 (p. 149), Tuesday May 28, 11:20 - 11:40, Earl and Jennie Lohn Policy Room
7000
Lucas, Lisa Hernandez, Dominating sets in finite generalized quadrangles, CM15 (p. 122), Tuesday May 28, 12:10 - 12:30,
Cominco Policy Room 1415
Lucier, Brendan, Efficiency and Inefficiency in Emission License Auctions, IM5 (p. 58), Thursday May 30, 12:10 - 12:30, Segal
Centre 1400-1410
Luther, Robert D., Existential Closure in Line Graphs, CT20 (p. 177), Friday May 31, 16:45 - 17:05, McLean Management
Studies Lab 2945

M
MacGillivray, Gary, Using combinatorial algorithms to search for golf schedules, CM22 (p. 135), Tuesday May 28, 10:55 - 11:15,
Sauder Industries Policy Room 2270
MacKeigan, Kyle, Orthogonal Colourings of Degenerate Graphs, CT12 (p. 163), Friday May 31, 15:55 - 16:15, McCarthy
Tetrault Lecture Room 2245
Malekian, Mahdieh, The structure of graphs with no H-immersion, CM24 (p. 139), Friday May 31, 16:45 - 17:05, Fletcher
Challenge Theatre 1900
Marbach, Trent, Balanced Equi-n-squares, CM11 (p. 113), Thursday May 30, 16:20 - 16:40, McLean Management Studies
Lab 2945
Masjoody, Masood, Cops and Robbers on Graphs with a Set of Forbidden Induced Subgraphs, CT20 (p. 177), Friday May 31,
17:10 - 17:30, McLean Management Studies Lab 2945
Masuda, Ariane, Functional Graphs of Rédei Functions, CM14 (p. 119), Friday May 31, 16:45 - 17:05, Sauder Industries Policy
Room 2270
Mattheus, Sam, Number theory in finite fields from a geometrical point of view , CM15 (p. 121), Tuesday May 28, 10:30 - 10:50,
Cominco Policy Room 1415
Mayhew, Dillon, Axiomatising bicircular matroids, IM17 (p. 79), Friday May 31, 10:30 - 10:50, Segal Centre 1400-1410
McCarty, Rose, Decomposing a graph into odd trails, IM21 (p. 87), Tuesday May 28, 15:55 - 16:15, Segal Centre 1400-1430
McGuinness, Sean, Serial Exchanges of Elements in a Matroid, CT15 (p. 167), Tuesday May 28, 11:45 - 12:05, McLean
Management Studies Lab 2945
Meagher, Karen, All 2-transitive groups have the Erdos-Ko-Rado Property , CM12 (p. 115), Tuesday May 28, 15:30 - 15:50,
McLean Management Studies Lab 2945
Meemark, Yotsanan, Zero Divisor Graphs of Finite Chain Rings, CT1 (p. 144), Wednesday May 29, 16:45 - 17:05, Scotiabank
Lecture Room 1315
Merkel, Owen, An optimal χ-Bound for (P6 , diamond)-free graphs, CM20 (p. 131), Friday May 31, 10:55 - 11:15, Cominco
Policy Room 1415
Merola, Francesca, Cycle systems of the complete multipartite graph, CM10 (p. 111), Thursday May 30, 11:20 - 11:40, McLean
Management Studies Lab 2945
Mesnager, Sihem, On good polynomials over finite fields for optimal locally recoverable codes, CM14 (p. 119), Friday May 31,
15:30 - 15:50, Sauder Industries Policy Room 2270
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Mészáros, Tamás, Boolean dimension and tree-width, CT15 (p. 167), Tuesday May 28, 12:10 - 12:30, McLean Management
Studies Lab 2945
Micek, Piotr, Separating tree-chromatic number from path-chromatic number , IM20 (p. 85), Tuesday May 28, 11:45 - 12:05,
Segal Centre 1420-1430
Mihnea, Amalya, Patterns in Rosary Permutations, CT2 (p. 146), Friday May 31, 15:55 - 16:15, Cominco Policy Room 1415
Miliæeviæ, Elizabeth, The Peterson Isomorphism: Moduli of Curves and Alcove Walks, IM3 (p. 54), Thursday May 30, 11:20 11:40, Fletcher Challenge Theatre 1900
Mishna, Marni, On the complexity of the cogrowth sequence, CM12 (p. 115), Tuesday May 28, 15:55 - 16:15, McLean
Management Studies Lab 2945
Mohar, Bojan, Crossing-critical graphs, SM2 (p. 90), Tuesday May 28, 15:30 - 15:50, Fletcher Challenge Theatre 1900
Mohr, Samuel, Kempe Chains and Rooted Minors, CT19 (p. 175), Wednesday May 29, 11:45 - 12:05, McLean Management
Studies Lab 2945
Mol, Lucas, The Subtree Polynomial, CM16 (p. 123), Tuesday May 28, 11:45 - 12:05, Canfor Policy Room 1600
Mol, Lucas, The Mean Subtree Order and the Mean Connected Induced Subgraph Order , CM3 (p. 97), Thursday May 30,
10:30 - 10:50, Sauder Industries Policy Room 2270
Molloy, Mike, Graph Colouring with the Probabilistic Method, Plenary (p. 48), Friday May 31, 9:00 - 9:50, Djavad Mowafaghian
Cinema G3200
Monfared, Keivan Hassani, Graph Clustering Problems Arising in Neuroscience, CT8 (p. 155), Tuesday May 28, 11:20 - 11:40,
McCarthy Tetrault Lecture Room 2245
Moore, Benjamin, The pseudoforest analogue of the strong nine dragon tree conjecture is true, SM3 (p. 91), Thursday May
30, 16:45 - 17:05, McCarthy Tetrault Lecture Room 2245
Moore, Katherine, Parameter-free data clustering via partitioned local depths, CT8 (p. 155), Tuesday May 28, 11:45 - 12:05,
McCarthy Tetrault Lecture Room 2245
Morales, Alejandro, Analogues of factorization problems of permutations in other groups, IM14 (p. 73), Friday May 31, 10:30 10:50, Fletcher Challenge Theatre 1900
Morris, Joy, Almost all Cayley digraphs are DRRs, CM26 (p. 143), Wednesday May 29, 16:20 - 16:40, Canfor Policy Room
1600
Morrison, Natasha, Partitioning the vertices of a torus into isomorphic subgraphs, IM16 (p. 77), Wednesday May 29, 11:20 11:40, Segal Centre 1400-1410
Mota, Guilherme Oliveira, The multicolour size-Ramsey number of powers of paths, CM2 (p. 95), Thursday May 30, 15:55 16:15, Canfor Policy Room 1600
Moura, Lucia, Getting hyper with covering arrays, CM8 (p. 107), Friday May 31, 15:30 - 15:50, Canfor Policy Room 1600
Mullen, Todd, Chip-Firing And Polyominoes, CT2 (p. 146), Friday May 31, 16:20 - 16:40, Cominco Policy Room 1415
Mütze, Torsten, Combinatorial generation via permutation languages, CM22 (p. 136), Tuesday May 28, 12:10 - 12:30, Sauder
Industries Policy Room 2270

N
Nederlof, Jesper, Towards Faster Exponential Time Algorithms for Subset Sum, IM11 (p. 68), Wednesday May 29, 16:45 - 17:05,
Fletcher Challenge Theatre 1900
Nelson, Kirsten, Constructing covering arrays from interleaved sequences, CM7 (p. 105), Friday May 31, 11:20 - 11:40, Canfor
Policy Room 1600
Nelson, Peter, Induced binary submatroids, Plenary (p. 48), Thursday May 30, 14:00 - 14:50, Djavad Mowafaghian Cinema
G3200
Noel, Jon, Cycles of length three and four in tournaments, CM1 (p. 93), Thursday May 30, 11:20 - 11:40, Canfor Policy Room
1600
Nowicki, Krzysztof, MST in O(1) rounds of Congested Clique, IM10 (p. 66), Wednesday May 29, 11:20 - 11:40, Fletcher
Challenge Theatre 1900
Noy, Marc, Logic of sparse random graphs, IM19 (p. 83), Tuesday May 28, 12:10 - 12:30, Segal Centre 1400-1410
Noy, Marc, Counting labelled 4-regular planar graphs, IM14 (p. 73), Friday May 31, 11:45 - 12:05, Fletcher Challenge Theatre
1900

O
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O, Suil, Average connectivity and average edge-connectivity in graphs, CM4 (p. 99), Thursday May 30, 16:20 - 16:40, Sauder
Industries Policy Room 2270
Oellermann, Ortrud, The average connectivity of minimally 2-connected graphs, CM4 (p. 99), Thursday May 30, 16:45 - 17:05,
Sauder Industries Policy Room 2270
Ojakian, Kerry, Graphs that are cop-win, but not zombie-win, CM19 (p. 129), Wednesday May 29, 15:55 - 16:15, Sauder
Industries Policy Room 2270
Omelchenko, Oleksii, Satisfiability Threshold for Power Law Random 2-SAT derived from Configuration Model, CT16 (p. 169),
Wednesday May 29, 10:55 - 11:15, Scotiabank Lecture Room 1315
Opalski, Marcin, Optimization of new roads construction by for intelligent transportation systems - an agent based spatial
simulation approach, IM8 (p. 63), Thursday May 30, 11:45 - 12:05, Segal Centre 1420-1430
Otto, Peter, Vector multiplicative coalescent processes and mean minimal spanning trees of multipartite graphs, CT16 (p. 169),
Wednesday May 29, 11:20 - 11:40, Scotiabank Lecture Room 1315
Oum, Sang-il, The Erdos-Hajnal property for graphs with no fixed cycle as a pivot-minor , IM21 (p. 87), Tuesday May 28,
15:30 - 15:50, Segal Centre 1400-1430
Ozkan, Sibel, On The Hamilton-Waterloo Problem and its Generalizations, CM10 (p. 112), Thursday May 30, 12:10 - 12:30,
McLean Management Studies Lab 2945

P
Panario, Daniel, Finite Fields in Discrete Mathematics, CM13 (p. 117), Friday May 31, 10:30 - 10:50, Sauder Industries Policy
Room 2270
Pandey, Arti, Complexity of Semitotal Domination in Graphs, CT9 (p. 157), Friday May 31, 11:20 - 11:40, McCarthy Tetrault
Lecture Room 2245
Panova, Greta, Hook-length formulas for skew shapes, IM14 (p. 73), Friday May 31, 10:55 - 11:15, Fletcher Challenge Theatre
1900
Pantone, Jay, How many chord diagrams have no short chords? , IM13 (p. 71), Thursday May 30, 17:10 - 17:30, Earl and
Jennie Lohn Policy Room 7000
Pashkovich, Kanstantsin, On the approximability of the stable matching problem with ties of size two, IM6 (p. 59), Wednesday
May 29, 10:30 - 10:50, Segal Centre 1420-1430
Pattanayak, Umakanta, Geometry of integer hulls of strictly convex sets, CT3 (p. 147), Wednesday May 29, 10:30 - 10:50,
Canadian Pacific Lecture Room 1530
Pehova, Yanitsa, Decomposing graphs into edges and triangles, CM1 (p. 93), Thursday May 30, 11:45 - 12:05, Canfor Policy
Room 1600
Pepe, Valentina, Finite Geometries and Pseudorandom Graphs, CT13 (p. 165), Friday May 31, 11:20 - 11:40, McLean Management Studies Lab 2945
Pfender, Florian, 5-Cycles in Graphs, CM1 (p. 94), Thursday May 30, 12:10 - 12:30, Canfor Policy Room 1600
Pilipczuk, Marcin, On Subexponential Parameterized Algorithms for Steiner Tree and Directed Subset TSP on Planar Graphs,
IM11 (p. 69), Wednesday May 29, 17:10 - 17:30, Fletcher Challenge Theatre 1900
Plummer, Michael, Distance Matching in Planar Triangulations: some new results, CM21 (p. 133), Wednesday May 29,
11:45 - 12:05, McCarthy Tetrault Lecture Room 2245
Pohoata, Cosmin, Upper bounds for sets of points with prescribed pairwise distances, IM1 (p. 50), Friday May 31, 11:20 - 11:40,
Segal Centre 1420-1430
Pralat, Pawel, k-regular subgraphs near the k-core threshold of a random graph, IM19 (p. 83), Tuesday May 28, 11:45 - 12:05,
Segal Centre 1400-1410
Pralat, Pawel, Zero Forcing Number of Random Regular Graphs, CM19 (p. 129), Wednesday May 29, 16:20 - 16:40, Sauder
Industries Policy Room 2270
Pralat, Pawel, Clustering via Hypergraph Modularity , IM8 (p. 63), Thursday May 30, 10:30 - 10:50, Segal Centre 1420-1430
Pruesse, Gara, Linear Extensions of Posets – Gray codes, fast generation algorithms, and a long-standing conjecture, CM22
(p. 135), Tuesday May 28, 11:45 - 12:05, Sauder Industries Policy Room 2270

Q
Qureshi, Claudio, Dynamics of Chebyshev polynomials over finite fields, CM13 (p. 117), Friday May 31, 11:45 - 12:05, Sauder
Industries Policy Room 2270
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R
Radziszowski, Stanislaw, On a Diagonal Conjecture for Classical Ramsey Numbers, CT7 (p. 153), Tuesday May 28, 16:20 16:40, Cominco Policy Room 1415
Rafiey, Akbar, On approximation of H-coloring , CT9 (p. 157), Friday May 31, 11:45 - 12:05, McCarthy Tetrault Lecture Room
2245
Rafiey, Arash, Toward a dichotomy for approximation of H-coloring , CM24 (p. 140), Friday May 31, 17:10 - 17:30, Fletcher
Challenge Theatre 1900
Raigorodskii, Andrei, Object detection and motion parameters estimation algorithms in application for autonomous driving
systems, IM9 (p. 65), Thursday May 30, 16:20 - 16:40, Segal Centre 1400-1430
Rattan, Amarpreet, Factorizations of canonical full cycle, k-parking functions and cacti., CT1 (p. 145), Wednesday May 29,
17:10 - 17:30, Scotiabank Lecture Room 1315
Rechnitzer, Andrew, Some cogrowth problems, IM14 (p. 74), Friday May 31, 12:10 - 12:30, Fletcher Challenge Theatre 1900
Reis, Lucas, Permutations of finite sets from an arithmetic setting , CM14 (p. 119), Friday May 31, 15:55 - 16:15, Sauder
Industries Policy Room 2270
Rhoades, Brendon, Spanning configurations, IM4 (p. 56), Thursday May 30, 15:55 - 16:15, Fletcher Challenge Theatre 1900
Richter, David, A Report on Orthotopes, CT3 (p. 147), Wednesday May 29, 10:55 - 11:15, Canadian Pacific Lecture Room
1530
Roshanbin, Elham, Star edge colouring of graphs, CT11 (p. 161), Thursday May 30, 11:20 - 11:40, McCarthy Tetrault Lecture
Room 2245
Rotenberg, Eva, Online Bipartite Matching with Amortized O(log2 n) Replacements, IM10 (p. 66), Wednesday May 29, 11:45 12:05, Fletcher Challenge Theatre 1900

S
Sajna, Mateja, On the Honeymoon Oberwolfach Problem, CM10 (p. 111), Thursday May 30, 11:45 - 12:05, McLean Management Studies Lab 2945

Š
Šámal, Robert, A rainbow version of Mantel’s Theorem, CM2 (p. 95), Thursday May 30, 16:20 - 16:40, Canfor Policy Room
1600

S
Sawada, Joe, From 3/30 on Frank’s midterm to a career in Academia, CM22 (p. 135), Tuesday May 28, 10:30 - 10:50, Sauder
Industries Policy Room 2270
Schiermeyer, Ingo, Polynomial chi-binding functions and forbidden induced subgraphs - a survey , CT10 (p. 159), Wednesday
May 29, 15:55 - 16:15, McCarthy Tetrault Lecture Room 2245
Schweser, Thomas, On DP-Coloring of Digraphs, CT10 (p. 159), Wednesday May 29, 16:20 - 16:40, McCarthy Tetrault Lecture
Room 2245
Selvaganesh, Lavanya, A Novel algorithm to reconstruct graphs using pseudospectrum, CT2 (p. 146), Friday May 31, 16:45 17:05, Cominco Policy Room 1415
Seweryn, Michal, Improved bound for the dimension of posets of treewidth two, SM3 (p. 91), Thursday May 30, 17:10 - 17:30,
McCarthy Tetrault Lecture Room 2245
Shanjani, Sima Hajiaghaei, Hardness of Approximation for Geometric Set Cover and Related Problems, CT13 (p. 165), Friday
May 31, 11:45 - 12:05, McLean Management Studies Lab 2945
Shantanam, Abhinav, Minimum Balanced Bipartitions of Planar Triangulations, SM3 (p. 92), Thursday May 30, 17:35 - 17:55,
McCarthy Tetrault Lecture Room 2245
Sharifzadeh, Maryam, Graphons with minimum clique density , CM2 (p. 95), Thursday May 30, 16:45 - 17:05, Canfor Policy
Room 1600
Shinkar, Igor, On Coloring Random Subgraphs of a Fixed Graph, CT16 (p. 169), Wednesday May 29, 11:45 - 12:05, Scotiabank
Lecture Room 1315
Sidorenko, Alexander, A bipartite Turán problem for quadruples, IM15 (p. 75), Wednesday May 29, 16:45 - 17:05, Segal Centre
1400-1410
Simanjuntak, Rinovia, On D−Magic Hypercubes, CT10 (p. 159), Wednesday May 29, 16:45 - 17:05, McCarthy Tetrault
Lecture Room 2245
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Simon, Samuel, The asymptotics of reflectable weighted walks in arbitrary dimension, CT6 (p. 151), Tuesday May 28, 15:55 16:15, Earl and Jennie Lohn Policy Room 7000
Singer, Nathan, Colouring Complexes, CT11 (p. 161), Thursday May 30, 11:45 - 12:05, McCarthy Tetrault Lecture Room
2245
Sivakoff, David, Bootstrap percolation on Cartesian products of lattices with Hamming graphs, CM5 (p. 101), Tuesday May
28, 16:20 - 16:40, McCarthy Tetrault Lecture Room 2245
Sivaraman, Vaidyanathan, A tale of two graph invariants, IM21 (p. 87), Tuesday May 28, 16:45 - 17:05, Segal Centre 1400-1430
Solymosi, József, Rigidity of planar arrangements, SM2 (p. 90), Tuesday May 28, 16:45 - 17:05, Fletcher Challenge Theatre
1900
Solymosi, Jozsef, The Uniformity Conjecture and the Sum-product Phenomenon, IM2 (p. 52), Friday May 31, 16:20 - 16:40,
Segal Centre 1420-1430
Spirkl, Sophie, Four-coloring P6 -free graphs, IM10 (p. 67), Wednesday May 29, 12:10 - 12:30, Fletcher Challenge Theatre
1900
Srinivasan, Venkatesh, Scalable Misinformation Prevention in Social Networks, CM23 (p. 137), Tuesday May 28, 11:45 - 12:05,
Scotiabank Lecture Room 1315
Stacho, Juraj, 3-colorable Subclasses of P8 -free Graphs, CM20 (p. 131), Friday May 31, 11:20 - 11:40, Cominco Policy Room
1415
Stacho, Ladislav, Efficient Periodic Graph Traversal on Graphs with a Given Rotation System, CM19 (p. 129), Wednesday May
29, 16:45 - 17:05, Sauder Industries Policy Room 2270
Stein, Maya, Clique immersions and independence number , IM15 (p. 75), Wednesday May 29, 15:55 - 16:15, Segal Centre
1400-1410
Stephen, Tamon, On the Circuit Diameter Conjecture, CM23 (p. 138), Tuesday May 28, 12:10 - 12:30, Scotiabank Lecture
Room 1315
Stevens, Brett, Affine planes with ovals for blocks, CM11 (p. 113), Thursday May 30, 15:55 - 16:15, McLean Management
Studies Lab 2945
Stevens, Brett, Introduction to covering arrays, CM7 (p. 105), Friday May 31, 10:30 - 10:50, Canfor Policy Room 1600
Stinson, Doug, Constructions of optimal orthogonal arrays with repeated rows, CM11 (p. 113), Thursday May 30, 15:30 - 15:50,
McLean Management Studies Lab 2945
Striker, Jessica, Bijections - Marvelous, Mysterious, and Missing , CM12 (p. 115), Tuesday May 28, 16:20 - 16:40, McLean
Management Studies Lab 2945
Striker, Jessica, Sign matrix polytopes from Young tableaux, IM13 (p. 71), Thursday May 30, 15:30 - 15:50, Earl and Jennie
Lohn Policy Room 7000
Sugeng, Kiki, On Inclusive Distance Vertex Irregular Graphs, CT12 (p. 163), Friday May 31, 16:20 - 16:40, McCarthy Tetrault
Lecture Room 2245
Sullivan, Matthew, Fundamentals of Rotation Schemes, CT13 (p. 165), Friday May 31, 12:10 - 12:30, McLean Management
Studies Lab 2945
Szufel, Przemyslaw, Unsupervised machine learning methods for anomaly detection software-as-a-service application network
traffic logs, IM9 (p. 65), Thursday May 30, 15:55 - 16:15, Segal Centre 1400-1430

T
Tal, Avishay, Fourier Tails of Boolean Functions and Their Applications, IM1 (p. 50), Friday May 31, 10:55 - 11:15, Segal
Centre 1420-1430
Thomas, Rekha, Graph Density Inequalities and Sums of Squares, Plenary (p. 48), Friday May 31, 14:00 - 14:50, Djavad
Mowafaghian Cinema G3200
Tom, Foster, Classifying the near-equality of ribbon Schur functions, CT6 (p. 151), Tuesday May 28, 16:20 - 16:40, Earl and
Jennie Lohn Policy Room 7000
Trotignon, Amélie, Walks avoiding a quadrant, CT6 (p. 151), Tuesday May 28, 16:45 - 17:05, Earl and Jennie Lohn Policy
Room 7000
Tsaturian, Sergei, Results in Euclidean Ramsey theory , CT3 (p. 147), Wednesday May 29, 11:20 - 11:40, Canadian Pacific
Lecture Room 1530
Turner, Lise, Convergence of Coefficients of the Rank Polynomial in Benjamini-Schramm Convergent Sequences of Graphs,
CM16 (p. 124), Tuesday May 28, 12:10 - 12:30, Canfor Policy Room 1600
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V
van Bommel, Christopher Martin, Quantum Walks, State Transfer, and Entanglement, CT5 (p. 149), Tuesday May 28, 11:45 12:05, Earl and Jennie Lohn Policy Room 7000
van der Pol, Jorn, Enumerating matroids of fixed rank, IM18 (p. 81), Friday May 31, 15:30 - 15:50, Segal Centre 1400-1410
van Willigenburg, Steph, The positivity of trees, CM12 (p. 115), Tuesday May 28, 16:45 - 17:05, McLean Management Studies
Lab 2945
van Willigenburg, Stephanie, Noncommutative chromatic symmetric functions revisited, IM4 (p. 56), Thursday May 30, 15:30 15:50, Fletcher Challenge Theatre 1900
Vasudevan, Kris, Influence of signs on expander graphs: Ramanujan graphs* , CT18 (p. 173), Thursday May 30, 11:20 - 11:40,
Cominco Policy Room 1415
Verret, Gabriel, An update on the Polycirculant Conjecture, CM26 (p. 143), Wednesday May 29, 16:45 - 17:05, Canfor Policy
Room 1600
Verstraete, Jacques, Generalized Turán Numbers for Hypergraphs, IM15 (p. 75), Wednesday May 29, 15:30 - 15:50, Segal
Centre 1400-1410
Vince, Andrew, A Combinatorial Construction of Self Similar Tilings, IM12 (p. 70), Tuesday May 28, 16:45 - 17:05, Sauder
Industries Policy Room 2270
Virgile, Virgélot, Eternal Domination: Realizable and non-realizable triples, CT12 (p. 163), Friday May 31, 16:45 - 17:05,
McCarthy Tetrault Lecture Room 2245
Viss, Charles, A Polyhedral Model for Enumeration and Optimization over the Set of Circuits, IM6 (p. 59), Wednesday May
29, 11:20 - 11:40, Segal Centre 1420-1430

W
Wagner, David, Ursell inequalities for random spanning trees, CM17 (p. 125), Tuesday May 28, 15:30 - 15:50, Canfor Policy
Room 1600
Wagner, Stephan, Extremal subtree densities of trees, CM3 (p. 97), Thursday May 30, 10:55 - 11:15, Sauder Industries Policy
Room 2270
Walsh, Zachary, Quadratically Dense Matroids, IM18 (p. 81), Friday May 31, 16:45 - 17:05, Segal Centre 1400-1410
Wang, Hua, Average distance between leaves and peripheral vertices, CM3 (p. 97), Thursday May 30, 11:20 - 11:40, Sauder
Industries Policy Room 2270
Wang, Lily, The Combinatorics of Nearest and Furthest Smaller Values, CT5 (p. 150), Tuesday May 28, 12:10 - 12:30, Earl
and Jennie Lohn Policy Room 7000
Wang, Xiaojing, Constructing Comatching Graphs by 2-Sums, CT18 (p. 173), Thursday May 30, 11:45 - 12:05, Cominco Policy
Room 1415
Wanless, Ian, Generalised transversals of Latin squares, SM1 (p. 89), Tuesday May 28, 10:30 - 10:50, Fletcher Challenge
Theatre 1900
Warnke, Lutz, The phase transition in the random d-process, IM19 (p. 83), Tuesday May 28, 11:20 - 11:40, Segal Centre
1400-1410
Wasim, Omer, Preserving Large Cuts in Fully Dynamic Graphs, CT8 (p. 156), Tuesday May 28, 12:10 - 12:30, McCarthy
Tetrault Lecture Room 2245
Wesolek, Alexandra, Bootstrap percolation in Ore-type graphs, CT16 (p. 170), Wednesday May 29, 12:10 - 12:30, Scotiabank
Lecture Room 1315
West, Douglas B., Cut-edges and Regular Subgraphs in Odd-degree Regular Graphs, CT19 (p. 176), Wednesday May 29,
12:10 - 12:30, McLean Management Studies Lab 2945
Wheeler, Mackenzie, Chromatic Uniqueness of Mixed Graphs, CM16 (p. 123), Tuesday May 28, 11:20 - 11:40, Canfor Policy
Room 1600
White, Ethan, Rigid unit-bar frameworks, CT3 (p. 147), Wednesday May 29, 11:45 - 12:05, Canadian Pacific Lecture Room
1530
Wiebe, Amy, Slack Realization Spaces, IM6 (p. 59), Wednesday May 29, 11:45 - 12:05, Segal Centre 1420-1430
Williams, Nathan, Reflexponents, IM4 (p. 56), Thursday May 30, 16:45 - 17:05, Fletcher Challenge Theatre 1900
Wolff, Sarah, Inferring Rankings From First Order Marginals, CT17 (p. 171), Wednesday May 29, 16:45 - 17:05, McLean
Management Studies Lab 2945
Wong, Wing Hong Tony, The Edge-Distinguishing Chromatic Number of Various Graphs, CT12 (p. 164), Friday May 31,
17:10 - 17:30, McCarthy Tetrault Lecture Room 2245

Talk List

191

Wood, David, The product structure of minor-closed classes, IM20 (p. 85), Tuesday May 28, 10:55 - 11:15, Segal Centre
1420-1430

Y
Yan, Catherine, Vector parking functions with periodic boundaries and rational parking functions, SM1 (p. 89), Tuesday May
28, 11:45 - 12:05, Fletcher Challenge Theatre 1900
Yang, Feiran(Frank), 2-limited broadcast domination on subcubic graph, CT11 (p. 162), Thursday May 30, 12:10 - 12:30,
McCarthy Tetrault Lecture Room 2245
Yee, Ae Ja, A lecture hall theorem for m-falling partitions, IM13 (p. 71), Thursday May 30, 15:55 - 16:15, Earl and Jennie
Lohn Policy Room 7000
Yoo, Youngho, The extremal functions for triangle-free graphs with excluded minors, CT7 (p. 153), Tuesday May 28, 16:45 17:05, Cominco Policy Room 1415
Young, Stephen J., A Linear Time Measure for Network Analysis, CT3 (p. 148), Wednesday May 29, 12:10 - 12:30, Canadian
Pacific Lecture Room 1530

Z
Zhan, Hanmeng (Harmony), Some elegant results in algebraic graph theory , CM12 (p. 116), Tuesday May 28, 17:10 - 17:30,
McLean Management Studies Lab 2945
Zhang, Xiaohong, Laplacian fractional revival in graphs, CT18 (p. 173), Thursday May 30, 12:10 - 12:30, Cominco Policy
Room 1415
Zhu, Yinfeng, Strong digraph homomorphisms and non-liftable indices, CT9 (p. 158), Friday May 31, 12:10 - 12:30, McCarthy
Tetrault Lecture Room 2245

