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Schedule for Related Activities

Monday June 12 lundi 12 juin
9:00 - 9:05 Opening Remarks / Paroles d'ouverture
13:30 - 14:00 Group Photo, Student Learning Centre (SLC)
18:15 - 21:00 Opening Reception, Tecumseh Auditorium (Oakham house OAK)

Tuesday June 13 mardi 13 juin
9:00 - 9:10 Institute of Combinatorics and Applications Award Presentations, ENG103
13:00 - 14:00 NSERC Liaison, ENG106
18:15 - 21:00 GRAD Reception, Tecumseh Auditorium (Oakham house OAK)

Wednesday June 14 mercredi 14 juin
17:30 - 20:00 Pre-public Interest Lecture Reception, The Commons (Image Arts Building IMA)
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Schedule
Horaire

Monday June 12 lundi 12 juin
9:00 - 9:05 Opening Remarks / Paroles d'ouverture
9:00 - 9:50 Bojan Mohar (Simon Fraser),Totally odd immersions of graphs, Plenary(31), ENG 103
10:20 - 10:45 Marthe Bonamy (LaBRI),Decomposition into a stable set and a k-degenerate graph, IM1(34), ENG101
10:20 - 10:45 Aaron Williams (Bard College at Simon's Rock),The Twelvefold Way with Greedy Gray Codes, CM1(36),

ENG102
10:20 - 10:45 Amin Bahmanian (Illinois State University),On The Existence of Generalized Designs, CT1(42), ENGLG02
10:20 - 10:45 Jennifer Edmond (Syracuse University), Chain Con�gurations of 4-Clusters in Fullerenes, CT3(40), EN-

GLG04
10:20 - 10:45 Bundit Laekhanukit (Weizmann Institute of Science),Geometric Representation of Graphs and Its Appli-

cation to the Complexity of the Closest Pair Problem, CT2(38), ENG106
10:20 - 10:45 George Manoussakis (Université Paris Saclay),Minkowski Sums : Diameters and Holes, CT4(43), ENGLG05
10:50 - 11:15 Guantao Chen (Georgia State University), Goldberg's Conjecture and Tashkinov Trees, IM1(34), ENG101
10:50 - 11:15 Joanna Ellis-Monaghan (Saint Michael's College),New Dualities From Old: generating geometric, Petrie,

and Wilson dualities and trialites of ribbon graphs, CM2(45), ENG105
10:50 - 11:15 Dennis Wong (Northwest Missouri State University), Induced 2-Gray codes inside the Binary Re�ected Gray

Code, CM1(36), ENG102
10:50 - 11:15 Mustapha Aouchiche (GERAD and HEC Montréal),On (distance) Laplacian energy and (distance) signless

Laplacian energy of graphs, CT4(43), ENGLG05
10:50 - 11:15 Andrzej Czygrinow (Arizona State University),Tight minimum degree condition for tiling a 3-graph with

loose cycles, CT1(42), ENGLG02
10:50 - 11:15 Elizabeth Hartung (Massachusetts College of Liberal Arts), Pairwise incompatibility of predictors of stability

for graphene patches, CT3(40), ENGLG04
10:50 - 11:15 Avery Miller (University of Manitoba),Thick Cover-Free Sequences of Sets and the Circuit Size of Threshold

Functions, CT2(38), ENG106
11:20 - 11:45 Zdenek Dvorak (Charles University),Thinness of graph classes and approximation algorithms, IM1(34),

ENG101
11:20 - 11:45 Christine Heitsch (Georgia Institute of Technology),Meanders and RNA Folding, CM2(45), ENG105
11:20 - 11:45 Joe Sawada (University of Guelph),New and simple de Bruijn sequence constructions, CM1(36), ENG102
11:20 - 11:45 Richard Anstee (UBC Vancouver), Forbidden Berge hypergraphs, CT1(42), ENGLG02
11:20 - 11:45 Yu Hin (Gary) Au (Milwaukee School of Engineering),On Strong Lift-and-Project Operators versus Chipped

and Cropped Hypercubes, CT4(43), ENGLG05
11:20 - 11:45 Hamideh Hosseinzadeh (Breast Cancer Institute),Network Alignment, CT3(40), ENGLG04
11:20 - 11:45 Debajyoti Mondal (University of Waterloo), Contact Systems of Axis-aligned Strings in 3D, CT2(38),

ENG106
11:50 - 12:15 Dan Kral (University of Warwick), Coloring graphs drawn in the plane, IM1(34), ENG101
11:50 - 12:15 Nata²a Jonoska (University of South Florida),Topological graph theory in DNA self-assembly and DNA

recombination, CM2(45), ENG105
11:50 - 12:15 Torsten Mütze (TU Berlin),Trimming and gluing Gray codes, CM1(36), ENG102
11:50 - 12:15 Ahmed-Saher Azizi-Sultan (Taibah University, Madinah-Munawara, Saudi Arabia),The First Logmatic SAT

Solver, CT4(43), ENGLG05
11:50 - 12:15 David Narváez (Rochester Institute of Technology), Analysis of the Hardness of SAT Formulations for

Ramsey-type Problems, CT2(38), ENG106
11:50 - 12:15 Pratibha (Indian Institute of Technology Roorkee, India),Two dimensional model of pulsatile �ow of dusty

�uid in pulmonary region, CT3(40), ENGLG04
12:20 - 12:45 Chun-Hung Liu (Princeton University),Half-integrally packing topological minors, IM1(34), ENG101
12:20 - 12:45 Ada Morse (University of Vermont),DNA Origami and Knots in Graphs, CM2(45), ENG105
12:20 - 12:45 Stephen Gismondi (University of Guelph),Novel Use of Matching That Sometimes Detects Infeasible IPs,

CT4(43), ENGLG05
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12:20 - 12:45 Danny Rorabaugh (Queen's University), Logical Axioms and Computational Complexity: A Correspondence,
CT2(38), ENG106

13:30 - 14:00 Group Photo, Student Learning Centre (SLC)
14:00 - 14:50 Tanya Berger-Wolf (U. Illinois at Chicago),Dynamic Networks in Behavioral Ecology: Baboons and Zebras

as Mobile Social Users., Plenary(31), ENG 103
15:20 - 15:45 Leonid Chindelevitch (Simon Fraser University),Metabolic networks: geometry, optimization, and complex-

ity, IM2(47), ENG101
15:20 - 15:45 Ahmad Abdi (Waterloo), Ideal clutters that do not pack, CM4(51), ENG105
15:20 - 15:45 Danielle Cox (Mount Saint Vincent University),The Average Reliability of a Graph, CM3(49), ENG102
15:20 - 15:45 Michelle Delcourt (University of Illinois at Urbana-Champaign),On the List Coloring Version of Reed's

Conjecture, CM5(53), ENG106
15:20 - 15:45 Danny Dyer (Memorial University),Watching Halin graphs, CM6(55), ENGLG02
15:20 - 15:45 Flora Bowditch (University of Victoria),The Eternal Graph Colouring Game, CT5(57), ENGLG04
15:20 - 15:45 Richard William Ramsay Darling (National Security Agency, U.S.A.),The Combinatorial Data Fusion Prob-

lem, CT6(59), ENGLG05
15:50 - 16:15 Luay Nakhleh (Rice University), Phylogenetic Networks, IM2(47), ENG101
15:50 - 16:15 Peter Dankelmann (University of Johannesburg),Bounds on the average distance of directed graphs,

CM3(49), ENG102
15:50 - 16:15 Andras Frank (Eotvos Lorand University), Finding k disjoint branchings with speci�ed sizes, CM4(51),

ENG105
15:50 - 16:15 Saeed Aliasghar Hosseini (Simon Fraser University), Cops and Robbers on Oriented Grids, CM6(55), EN-

GLG02
15:50 - 16:15 Thomas Kelly (University of Waterloo),Beyond Degree-Choosability Toward a Local Epsilon Version of

Reed's ω, ∆, χ conjecture, CM5(53), ENG106
15:50 - 16:15 Sebastián González Hermosillo de la Maza (Simon Fraser University), Cops and Robbers on SAW orienta-

tions of the toroidal grid., CT5(57), ENGLG04
15:50 - 16:15 Kamal Gupta (Indian Institute of Technology Roorkee, India), Fractal Modelling of Earthquake Sequence

Information using Iterative Function Systems, CT6(59), ENGLG05
16:20 - 16:45 Svetlana Poznanovik (Clemson University),The Structure of the Branching Polytopes for RNA Structures,

IM2(47), ENG101
16:20 - 16:45 Bill Kinnersley (University of Rhode Island), Bounds on the Capture Time of Graphs, CM6(55), ENGLG02
16:20 - 16:45 Vivek Madan (Uuniversity Illininois Urbana-Champaign), Revisiting Cut problems and Labelling LPs,

CM4(51), ENG105
16:20 - 16:45 Lucas Mol (University of Winnipeg),Maximizing mean subtree order for classes of trees, CM3(49), ENG102
16:20 - 16:45 Sophie Spirkl (Princeton University), Even Pairs and Prism Corners in Perfect Graphs, CM5(53), ENG106
16:20 - 16:45 Jessica Enright (University of Stirling),Building a better mouse maze, CT5(57), ENGLG04
16:20 - 16:45 Xiteng Liu (Advanced Micro Devices, Inc), Essential Data Elements, CT6(59), ENGLG05
16:50 - 17:15 Kris Vasudevan (University of Calgary), Brain network structure and dynamics: Mathematical modelling of

epileptic seizures, IM2(47), ENG101
16:50 - 17:15 Natasha Komarov (St. Lawrence University),Using spotlights to �nd a robber, CM6(55), ENGLG02
16:50 - 17:15 Ortrud Oellermann (University of Winnipeg),On the mean order of sub-k-trees of k-trees, CM3(49),

ENG102
16:50 - 17:15 Richard Santiago (McGill University),Multi-agent Submodular Optimization, CM4(51), ENG105
16:50 - 17:15 David Wood (Monash University),Defective colouring of graphs excluding a subgraph or minor, CM5(53),

ENG106
16:50 - 17:15 Rebecca Kotsonis (Wake Forest University),A New Look at Clustering Coe�cients with Generalization to

Weighted and Multi-Faction Networks, CT6(59), ENGLG05
16:50 - 17:15 Asiyeh Sanaei (Kwantlen Polytechnic University), Containing Robber's Damage, CT5(57), ENGLG04
17:20 - 17:45 Nora Youngs (Colby College),Neural ideals and stimulus space visualization, IM2(47), ENG101
17:20 - 17:45 Kerry Ojakian (Bronx Community College (C.U.N.Y.)), Extremal Cop-Win Graphs, CM6(55), ENGLG02
17:20 - 17:45 Bruce Shepherd (McGill University), Con�ict-Free Disjoint Paths and Stable Matchings, CM4(51), ENG105
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17:20 - 17:45 Hua Wang (Georgia Southern University),On the average subtree order of trees and related studies,
CM3(49), ENG102

17:20 - 17:45 Yelena Yuditsky (McGill University),Gyárfás-Sumner Conjecture Is Almost Always True, CM5(53), ENG106
17:20 - 17:45 Rucha Joshi (Westwood High School),Method and Complexity of Finding Spatially Correlated Fault Zones

in Dynamic 3D Networks, CT6(59), ENGLG05
17:20 - 17:45 Mackenzie Wheeler (University of Victoria), Cops and Robbers on In�nite Graphs, CT5(57), ENGLG04
18:15 - 21:00 Opening Reception, Tecumseh Auditorium (Oakham house OAK)

Tuesday June 13 mardi 13 juin
9:00 - 9:10 Institute of Combinatorics and Applications Award Presentations, ENG103
9:10 - 10:00 Lauren Williams (Berkeley),Tableaux combinatorics of hopping particles and Koornwinder polynomials,

Plenary(31), ENG 103
10:20 - 10:45 Carolina Benedetti (York University, Fields Institute),Non-crossing and Non-nesting polytopes, IM3(61),

ENG101
10:20 - 10:45 Joe Bonin (George Washington University),Minor-Closed Classes of Polymatroids, IM4(63), ENG102
10:20 - 10:45 Anton Bernshteyn (University of Illinois at Urbana-Champaign),Dirac's theorem for DP-critical graphs,

CM8(67), ENG106
10:20 - 10:45 Nancy Clarke (Acadia University), Cops and Robbers with Gangs, CM9(69), ENGLG02
10:20 - 10:45 Sharlee Climer (University of Missouri - St. Louis), Embracing the complexity of combinatorial GWAS,

CM7(65), ENG105
10:20 - 10:45 Peter Dukes (University of Victoria), Fractional decompositions and completing partial latin squares,

CM10(71), ENGLG04
10:50 - 11:15 Rong Chen (Fuzhou University), In�nitly many excluded minors for frame matroids and for lifted-graphic

matroids, IM4(63), ENG102
10:50 - 11:15 Laura Colmenarejo (York University, Fields Institute),A quantum Murnaghan Nakayama rule for Schubert

polynomials., IM3(61), ENG101
10:50 - 11:15 Vida Dujmovic (University of Ottawa), Layered tree-compositions and graph colouring, CM8(67), ENG106
10:50 - 11:15 Joanna Ellis-Monaghan (Saint Michael's College), Ins and Outs of DNA Self-Assembly, CM7(65), ENG105
10:50 - 11:15 Stephen Finbow (Saint Francis Xavier University), Eternal Domination Game on King Graphs, CM9(69),

ENGLG02
10:50 - 11:15 Fran¥k Franti²ek (McMaster University), d-step approach to periodical structures in strings, CM10(71),

ENGLG04
11:20 - 11:45 Adriano Garsia (UC San Diego), Science Fiction and Macdonald Polynomals, IM3(61), ENG101
11:20 - 11:45 Jim Geelen (University of Waterloo),Toward computable bounds for Rota's Conjecture, IM4(63), ENG102
11:20 - 11:45 Shannon Fitzpatrick (University of Prince Edward Island),The Game of k-Visibility Cops and Robber,

CM9(69), ENGLG02
11:20 - 11:45 Torin Greenwood (Georgia Institute of Technology),Using Experimental Data to Deconvolve Structural

Signals, CM7(65), ENG105
11:20 - 11:45 Esther Lamken (University of Caltech), An existence theory for incomplete designs, CM10(71), ENGLG04
11:20 - 11:45 Luke Postle (University of Waterloo), List Coloring with Requests, CM8(67), ENG106
11:50 - 12:15 Tony Huynh (Université Libre de Bruxelles), Extension Complexity of Matroid Polytopes, IM4(63), ENG102
11:50 - 12:15 Rosa Orellana (Dartmouth College), Pieri rules for symmetric group characters, IM3(61), ENG101
11:50 - 12:15 Neil McKay (University of New Brunswick, Saint John),Brussels Sprouts, Lattices, and Game Trees,

CM9(69), ENGLG02
11:50 - 12:15 Ezra Miller (Duke University), Fruit �y wing veins as embedded planar graphs, CM7(65), ENG105
11:50 - 12:15 Nabil Shalaby (Memorial University), Rosa sequences, CM10(71), ENGLG04
11:50 - 12:15 Hehui Wu (Shanghai Center for Mathematical Sciences),Digraphs coloring and tournaments with large

domination number, CM8(67), ENG106
12:20 - 12:45 Mike Newman (University of Ottawa),Matroid classes with many excluded minor, IM4(63), ENG102
12:20 - 12:45 Marino Romero (UC San Diego),On the Delta Conjecture at q = 1, IM3(61), ENG101
12:20 - 12:45 Ararat Harutyunyan (University of Toulouse), Coloring dense digraphs, CM8(67), ENG106
12:20 - 12:45 Margaret-Ellen Messinger (Mount Allison University), Chip Di�usion, CM9(69), ENGLG02
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12:20 - 12:45 Sonja Petrovic (Illinois Institute of Technology),Discrete methods for statistical network analysis in biology,
CM7(65), ENG105

12:20 - 12:45 Doug Stinson (University of Waterloo), Some results on the existence of t-all-or-nothing transforms over
arbitrary alphabets, CM10(71), ENGLG04

13:00 - 14:00 NSERC Liaison, ENG106
14:00 - 14:50 Shubhangi Saraf (Rutgers),High rate locally-correctable and locally-testable codes, Plenary(31), ENG 103
15:20 - 15:45 Parikshit Gopalan (VMWare), Locally Recoverable Codes, IM5(73), ENG101
15:20 - 15:45 Richard Brewster (Thompson Rivers University), Computational examples for aiding graph theory research,

CM11(75), ENG102
15:20 - 15:45 Jason Brown (Dalhousie University), Recent Results on Chromatic Polynomials, CM14(81), ENG106
15:20 - 15:45 Andrea Burgess (University of New Brunswick), Recent advances on the Hamilton-Waterloo problem,

CM15(83), ENGLG04
15:20 - 15:45 Marcel Celaya (Georgia Tech),The linear span of lattice points in the half-open unit cube, CM13(79),

ENGLG02
15:20 - 15:45 Peter Clote (Boston College),Network properties of RNA secondary structures, CM12(77), ENG105
15:20 - 15:45 Jacob Cooper (University of Warwick),Universality of �nitely forcible graph limits, CT7(85), ENGLG05
15:50 - 16:15 Ankit Rawat (MIT),MDS Codes with Small Sub-packetization and Near-optimal Repair Bandwidth,

IM5(73), ENG101
15:50 - 16:15 Ben Cameron (Dalhousie University),On the Unimodality of Independence Polynomials of Very Well-

Covered Graphs, CM14(81), ENG106
15:50 - 16:15 Robert Davis (Michigan State University),Detecting the Integer Decomposition Property in Re�exive Sim-

plices, CM13(79), ENGLG02
15:50 - 16:15 Elena Dimitrova (Clemson University),Unique Reduced Gröbner Bases of Ideals of Points, CM12(77),

ENG105
15:50 - 16:15 Jan Goedgebeur (Ghent University), Generation of hypohamiltonian graphs, CM11(75), ENG102
15:50 - 16:15 Barbara Maenhaut (University of Queensland),Hamilton Decompositions of Line Graphs, CM15(83), EN-

GLG04
15:50 - 16:15 John Goldwasser (West Virginia University),Maximum density of a vertex con�guration in the n-cube,

CT7(85), ENGLG05
16:20 - 16:45 Sivakanth Gopi (Princeton), 2-Server PIR with sub-polynomial communication, IM5(73), ENG101
16:20 - 16:45 Danielle Cox (Mount Saint Vincent University),Optimality Results for Graph Polynomials, CM14(81),

ENG106
16:20 - 16:45 Gary MacGillivray (University of Victoria),Hamiltonicity of Bell and Stirling colour graphs, CM11(75),

ENG102
16:20 - 16:45 Guyslain Naves (Marseille University), Packing and covering with balls on Busemann surfaces, CM13(79),

ENGLG02
16:20 - 16:45 Tara Petrie (Simon Fraser University), Folding something other than laundry, CM12(77), ENG105
16:20 - 16:45 David Pike (Memorial University), Colourings of Group Divisible Designs, CM15(83), ENGLG04
16:20 - 16:45 Anthony Harrison (Kent State University), Computing the lattice size of a lattice polygon with respect to

the 2-simplex, CT7(85), ENGLG05
16:50 - 17:15 Swastik Kopparty (Rutgers), Locally-testable and locally-correctable codes approaching the Gilbert-

Varshamov bound, IM5(73), ENG101
16:50 - 17:15 Lucas Mol (University of Winnipeg), Roots of all-terminal reliability and node reliability polynomials,

CM14(81), ENG106
16:50 - 17:15 Stanislaw Radziszowski (Rochester Institute of Technology), Chromatic vertex Folkman numbers, general

Folkman problems, and related computational challenges, CM11(75), ENG102
16:50 - 17:15 Christian Reidys (Virginia Institute of Technology), a new grammar for PK-structures, CM12(77), ENG105
16:50 - 17:15 Andras Sebo (Grenoble),Tours, Colouring or Somewhere In Between, CM13(79), ENGLG02
16:50 - 17:15 Brett Stevens (Carleton University),Kirkman-Hamilton triple systems, CM15(83), ENGLG04
16:50 - 17:15 Ping Hu (University of Warwick),Tilings in Graphons, CT7(85), ENGLG05
17:20 - 17:45 Alexander Barg (UMD),MDS codes with optimal regeneration, IM5(73), ENG101
17:20 - 17:45 Nicholas Early (Penn State),How to Scale A Hypersimplex, CM13(79), ENGLG02
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17:20 - 17:45 David Sivako� (Ohio State University),Discrete Excitable Media, CM12(77), ENG105
17:20 - 17:45 Tommaso Traetta (Ryerson University), Reverse 2-factorizations via graceful labelings, CM15(83), EN-

GLG04
17:20 - 17:45 David Wagner (University of Waterloo),The algebra of �ows in graphs, CM14(81), ENG106
17:20 - 17:45 Yingjie Qian (McGill University), Asymptotic density of graphs excluding a disconnected minor, CT7(85),

ENGLG05
18:15 - 21:00 GRAD Reception, Tecumseh Auditorium (Oakham house OAK)

Wednesday June 14 mercredi 14 juin
9:00 - 9:50 Robert Kleinberg (Cornell), Recharging Bandits, Plenary(31), ENG 103
10:20 - 10:45 Hu Fu (University of British Columbia),The power of Bayesian incentive compatible auctions for revenue

maximization, IM6(87), ENG101
10:20 - 10:45 Anthony Bonato (Ryerson University),Games and graphs: the legacy of RJN, CM18(93), ENGLG02
10:20 - 10:45 César Hernández Cruz (Universidad Nacional Autónoma de México), Cograph minimal (s, k)-polar obstruc-

tions., CM17(91), ENG105
10:20 - 10:45 Fotis Iliopoulos (UC Berkeley), Stochastic Local Search and the Lovasz Local Lemma, CM16(89), ENG102
10:20 - 10:45 G. Bullington (University of Wisconsin-Oshkosh USA), {1, 4}-leaper tours on a rectangular chessboard,

CT9(97), ENGLG04
10:20 - 10:45 Rutger Campbell (University of Waterloo),On excluded minors for real representability, CT10(99), EN-

GLG05
10:20 - 10:45 Iren Darijani (Memorial University of Newfoundland),The chromatic index of block intersection graphs of

Steiner triple systems, CT8(95), ENG106
10:50 - 11:15 Renato Paes Leme (Google),Oblivious Dynamic Mechanism Design, IM6(87), ENG101
10:50 - 11:15 Jason Brown (Dalhousie University),My Streak of Independence with Richard, CM18(93), ENGLG02
10:50 - 11:15 Gwenael Joret (Université Libre de Bruxelles), Improved bound for AVD edge coloring, CM16(89), ENG102
10:50 - 11:15 Edward Lee (University of New South Wales), Fast exponential-time algorithms via multivariate subroutines,

CM17(91), ENG105
10:50 - 11:15 Adam Dyck (Simon Fraser University),The Structure of Gamma Graphs, CT9(97), ENGLG04
10:50 - 11:15 Aras Erzurumluoglu (University of Ottawa),Hamiltonian Properties of 2-Block-Intersection Graphs of

Twofold Triple Systems, CT8(95), ENG106
10:50 - 11:15 Stefan Hannie (Simon Fraser University), Immersion of 2-regular digraphs, CT10(99), ENGLG05
11:20 - 11:45 Chaitanya Swamy (University of Waterloo), Signaling in Bayesian Zero-Sum and Network-Routing Games,

IM6(87), ENG101
11:20 - 11:45 Chris Du�y (Dalhousie University), Shapley�Shubik Power Index as a Model for Spread of In�uence in a

Network, CM18(93), ENGLG02
11:20 - 11:45 Jing Huang (University of Victoria), End-vertices of lexicographic breadth �rst searches, CM17(91), ENG105
11:20 - 11:45 Piotr Micek (Jagiellonian University),Nonrepetitive colorings and entropy compression method, CM16(89),

ENG102
11:20 - 11:45 Kevin Halasz (Simon Fraser University), Coloring Cayley tables, CT8(95), ENG106
11:20 - 11:45 Rosalind Hoyte (Monash University),Decomposing λKv into stars, CT9(97), ENGLG04
11:20 - 11:45 Anna Lubiw (University of Waterloo), Recon�guring Ordered Bases of a Matroid, CT10(99), ENGLG05
11:50 - 12:15 Adrian Vetta (McGill University),Modern Auction Design: Combinatorial Aspects, IM6(87), ENG101
11:50 - 12:15 Gena Hahn (Université de Montréal), Lexicographic product of graphs revisited, CM18(93), ENGLG02
11:50 - 12:15 Shenwei Huang (University of New South Wales), Linearly χ-Bounding (P6, C4)-Free Graphs, CM17(91),

ENG105
11:50 - 12:15 Michael Molloy (University of Toronto), Colouring graphs with small clique number, CM16(89), ENG102
11:50 - 12:15 Sara Herke (The University of Queensland), Parity of MOLS, CT8(95), ENG106
11:50 - 12:15 Mária Maceková (P. J. �afárik University in Ko²ice),Optimal unavoidable sets of types of 3-paths for plane

graphs with minimum degree 2, CT9(97), ENGLG04
11:50 - 12:15 Mahdieh Malekian (SFU), Splitter Theorems for Graph Immersions, CT10(99), ENGLG05
12:20 - 12:45 Matt Weinberg (Princeton University), A Duality Based Uni�ed Approach to Bayesian Mechanism Design,

IM6(87), ENG101
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12:20 - 12:45 Pawel Pralat (Ryerson University),A probabilistic version of the game of Zombies and Survivors on graphs,
CM18(93), ENGLG02

12:20 - 12:45 Arash Ra�ey (Indiana State University), Bi-arc Digraphs and Conservative Polymorphisms, CM17(91),
ENG105

12:20 - 12:45 Samuel Simon (Simon Fraser University),Nonexistence Results for Systems of Linked Designs, CT8(95),
ENG106

12:20 - 12:45 Laura Teshima (University of Victoria),Variations on the γ-graph, CT9(97), ENGLG04
12:20 - 12:45 Ran Ziv (Tel-Hai College), Fair Representation in the Intersection of Two Matroids, CT10(99), ENGLG05
14:00 - 14:50 Julia Wolf (Bristol), Counting monochromatic structures in �nite abelian groups, Plenary(31), ENG 103
15:20 - 15:45 Thomas Bloom (University of Bristol),Mixed additive structure and applications, IM7(101), ENG101
15:20 - 15:45 Henry Cohn (Microsoft Research New England and MIT),On cap sets and the group-theoretic approach

to matrix multiplication, IM8(103), ENG102
15:20 - 15:45 Kathie Cameron (Wilfrid Laurier University), Solving the clique cover problem on (bull, C4)-free graphs,

CM19(105), ENG105
15:20 - 15:45 Art Finbow (Saint Mary's University), Extendable Vertices in Well-Covered Graphs, CM20(107), ENGLG02
15:20 - 15:45 Naomi Nishimura (Waterloo), Introduction to Recon�guration, CM21(108), ENG106
15:20 - 15:45 Evan DeCorte (McGill University),The hyperbolic Hadwiger-Nelson problem, CT11(110), ENGLG04
15:20 - 15:45 Babak Farzad (Brock University), Strategic formation of hierarchical networks, CT12(112), ENGLG05
15:50 - 16:15 Jordan S. Ellenberg (University of Wisconsin), Sumsets as Unions of Sumsets of Subsets, IM8(103), ENG102
15:50 - 16:15 Neil Lyall (University of Georgia), Geometric Ramsey Theory, IM7(101), ENG101
15:50 - 16:15 Elaine Eschen (West Virginia University), Colored graph completion problem for classes of chordal graphs,

CM19(105), ENG105
15:50 - 16:15 Bert Hartnell (Saint Mary's University), Parity Dissociation Graphs, CM20(107), ENGLG02
15:50 - 16:15 Benjamin Moore (Simon Fraser University), Some observations on circular colouring mixing for (p, q)-

colourings when p/q < 4, CM21(108), ENG106
15:50 - 16:15 Hongyi Jiang (Wake Forest University),A new look at the friendship paradox � weighted and directed

networks, connectivity and activity, CT12(112), ENGLG05
15:50 - 16:15 Ringi Kim (University of Waterloo), Coloring digraphs containing no cycles with two blocks., CT11(110),

ENGLG04
16:20 - 16:45 László M. Lovász (MIT), A tight bound for Green's arithmetic triangle removal lemma, IM8(103), ENG102
16:20 - 16:45 Alex Rice (University of Rochester), Extending the Best Known Bounds for the Furstenberg-Sárközy The-

orem, IM7(101), ENG101
16:20 - 16:45 Pavol Hell (Simon Fraser University),Digraph Analogues of Nice Graph Classes, CM19(105), ENG105
16:20 - 16:45 Jeannette Janssen (Dalhousie University), An application of Hall's theorem to linear embeddings of graphs,

CM20(107), ENGLG02
16:20 - 16:45 Karen Sey�arth (U Calgary), Recon�guring Vertex Colourings of 2-trees, CM21(108), ENG106
16:20 - 16:45 Brendan Lidral-Porter (Wake Forest University),Digraphs and choice functions, CT12(112), ENGLG05
16:20 - 16:45 Robert �ámal (Charles University), Approximating the Petersen coloring conjecture, CT11(110), ENGLG04
16:50 - 17:15 Eric Naslund (Princeton University),The multi-slice rank method and exponential upper bounds for the

Erdös-Ginzburg-Ziv constant, IM8(103), ENG102
16:50 - 17:15 George Shakan (University of Illinois at Urbana-Champaign),On the sum of dilations of a set, IM7(101),

ENG101
16:50 - 17:15 Chinh Hoang (Wilfrid Laurier University), Coloring graphs without small forbidden subgraphs, CM19(105),

ENG105
16:50 - 17:15 Moritz Mühlenthaler (Erlangen-Nurnberg), Recon�guration of Common Independent Sets of Partition Ma-

troids, CM21(108), ENG106
16:50 - 17:15 Mahsa Daneshmand (Brock University), Recommending perishable items, CT12(112), ENGLG05
16:50 - 17:15 Douglas B West (Zhejiang Normal University and University of Illinois),Online Sum Paintability: The

Slow-Coloring Game, CT11(110), ENGLG04
17:20 - 17:45 Péter P. Pach (Budapest University of Technology and Economics), Polynomials and progression-free sets,

IM8(103), ENG102
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17:20 - 17:45 Ana Zumalacárregui (University of New South Wales),Threshold functions and Poisson convergence for
systems of equations in random sets, IM7(101), ENG101

17:20 - 17:45 Beth Novick (Clemson University), Structural Properties of Shortest Path Graphs, CM21(108), ENG106
17:20 - 17:45 R. Sritharan (University of Dayton), Graph modi�cation problem, CM19(105), ENG105
17:20 - 17:45 Wing Hong Tony Wong (Kutztown University of Pennsylvania), Graph coloring games and �nimbers",

CT11(110), ENGLG04
17:30 - 20:00 Pre-public Interest Lecture Reception, The Commons (Image Arts Building IMA)
19:30 - 20:30 Jordan Ellenberg (Wisconsin), Around the cap set conjecture, PIL(113), ENG 103

Thursday June 15 jeudi 15 juin
9:00 - 9:50 Andrew Suk (U Illinois at Chicago),On the Erdos-Szekeres convex polygon problem, Plenary(31), ENG 103
10:20 - 10:45 Karoly Bezdek (kbezdek@ucalgary.ca),The Kneser-Poulsen conjecture for uniform contractions, IM9(114),

ENG101
10:20 - 10:45 Mark Ellingham (Vanderbilt University), Graph embeddings and DNA reporter strands, CM22(115),

ENG105
10:20 - 10:45 Ante Custic (Simon Fraser University), Algorithms for 2-median problems on trees with small number of

leaves, CT13(117), ENG102
10:20 - 10:45 Shonda Gosselin (University of Winnipeg),The metric dimension of circulants and their Cartesian products,

CT15(120), ENGLG02
10:20 - 10:45 Abbas Mehrabian (University of California Berkeley),The push&pull protocol for rumour spreading,

CT14(119), ENG106
10:50 - 11:15 Antoine Deza (McMaster University), Lattice polytopes with large diameter and many vertices, IM9(114),

ENG101
10:50 - 11:15 Ellen Gethner (University of Colorado Denver),Thickness, Simultaneous Embeddings, and Graph Sculpting,

CM22(115), ENG105
10:50 - 11:15 Donovan Hare (Dept. of Math., University of British Columbia, Kelowna, BC),Tools for Constructing and

Counting Odd Cycles in Graphs, CT13(117), ENG102
10:50 - 11:15 Ryan Melvin (Wake Forest University),Unifying proximity and clustering on networks, CT14(119), ENG106
10:50 - 11:15 Farzaneh Piri (University of Victoria), Perfect 2-coloring of k-regular graphs, CT15(120), ENGLG02
11:20 - 11:45 Dmitry Faifman (University of Toronto),The polytope algebra inside the space of generalized valuations,

IM9(114), ENG101
11:20 - 11:45 Anna Lubiw (University of Waterloo), Flipping Edge-Labelled Triangulations, CM22(115), ENG105
11:20 - 11:45 Mehdi Aaghabali (The University of Edinburgh),Upper bounds on the number of perfect matchings and

directed 2-factors in graphs with given number of vertices and edges, CT15(120), ENGLG02
11:20 - 11:45 Fadekemi Janet Osaye (University of Johannesburg, South Africa),Average eccentricity, k-packings and

k-dominations in graphs, CT13(117), ENG102
11:20 - 11:45 Jane Wodlinger (University of Victoria),Minimum k-conversion sets in (k + 1)-regular graphs, CT14(119),

ENG106
11:50 - 12:15 Alexander Kolpakov (University of Toronto),Triangulations of surfaces and conjugacy classes in the modular

group, IM9(114), ENG101
11:50 - 12:15 Therese Biedl (University of Waterloo),Optimum-width upward drawings of trees, CM22(115), ENG105
11:50 - 12:15 Deepak Bal (Montclair State University),Analysis of the 2Greedy Algorithm on Random Graphs with Fixed

Degree Sequence, CT15(120), ENGLG02
11:50 - 12:15 Alessandra Graf (University of Waterloo), Percolation on random directed graphs, CT14(119), ENG106
11:50 - 12:15 Feiran Yang (University of Victoria), k-Broadcast domination and k-multipacking, CT13(117), ENG102
12:20 - 12:45 Sue Whitesides (University of Victoria), Visibility Graphs: a survey, CM22(115), ENG105
12:20 - 12:45 David Burstein (Swarthmore College),Tools for constructing graphs with �xed degree sequences,

CT15(120), ENGLG02
14:00 - 14:50 Peter Keevash (Oxford),Hypergraph matchings, Plenary(31), ENG 103
15:20 - 15:45 Joonkyung Lee (Oxford), Finite re�ection groups and graph norms, IM10(122), ENG101
15:20 - 15:45 Luc Vinet (University of Montreal),NEXT-TO-NEAREST NEIGHBOUR COUPLINGS AND ENTANGLE-

MENT GENERATION IN SPIN CHAINS AND OPTICAL ARRAYS, CM23(123), ENG102
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15:20 - 15:45 Lluis Vena Cros (University of Amsterdam),A Tutte polynomial for graphs embedded on surfaces,
CT17(126), ENG106

15:20 - 15:45 Ali Pazoki (Simon Fraser University), Irre�exive oriented trees with a min ordering, CT16(125), ENG101
15:50 - 16:15 Jan Volec (McGill),Minimum number of edges that occur in odd cycles, IM10(122), ENG101
15:50 - 16:15 Christopher van Bommel (University of Waterloo), Characterizing Pretty Good State Transfer on Paths,

CM23(123), ENG102
15:50 - 16:15 Hossein Teimoori Faal (Allameh Tabatabai University, Tehran, Iran),Kelly-Type Subgraph Counting Iden-

tities and Clique Polynomials, CT17(126), ENG106
15:50 - 16:15 Jan Foniok (Manchester Metropolitan University), Pultr functors and chromatic numbers, CT16(125),

ENG101
16:20 - 16:45 Liana Yepremyan (Oxford), Supersaturation result for linear cycles in linear hypergraphs, IM10(122),

ENG101
16:20 - 16:45 Mark Kempton (Harvard University),Quantum state transfer on graphs, CM23(123), ENG102
16:20 - 16:45 Edward Lee (University of Waterloo), Recognizing Circle Graphs, CT18(128), ENG105
16:20 - 16:45 Martina Mockovciakova (University of West Bohemia, Pilsen, Czech Republic), Star edge-coloring of sub-

cubic graphs, CT16(125), ENG101
16:20 - 16:45 Guus Regts (University of Amsterdam),Nonvanishing domains of the independence polynomial, CT17(126),

ENG106
16:50 - 17:15 Thomas Wong (University of Texas at Austin),Degenerate Perturbation Theory as a Tool for Quantum

Search, CM23(123), ENG102
16:50 - 17:15 Shikha Mahajan (University of Waterloo),A Faster Algorithm for Recognizing Edge-Weighted Interval

Graphs, CT18(128), ENG105
16:50 - 17:15 Michael Yatauro (Penn State University), Probability Polynomials Associated with Edge Covers of a Graph,

CT17(126), ENG106
17:20 - 17:45 Harmony Zhan (University of Waterloo),Discrete-Time QuantumWalks and Graph Structures, CM23(123),

ENG102
17:20 - 17:45 Jakub Sosnovec (University of Warwick), Squarability of Rectangle Arrangements, CT18(128), ENG105
17:50 - 18:15 Islem Gha�or (University of Science and Technology of Oran), Counting Twin Primes, CT16(125), ENG101
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Schedule with Sessions Grouped

Monday June 12 lundi 12 juin
9:00 - 9:05 Opening Remarks / Paroles d'ouverture
Plenary Speaker (Abstracts on page 31)
9:00 - 9:50 Bojan Mohar (Simon Fraser),Totally odd immersions of graphs

IM1: Structural Graph Theory, ENG101 (Abstracts on page 34)
10:20 - 10:45 Marthe Bonamy (LaBRI),Decomposition into a stable set and a k-degenerate graph

10:50 - 11:15 Guantao Chen (Georgia State University), Goldberg's Conjecture and Tashkinov Trees

11:20 - 11:45 Zdenek Dvorak (Charles University),Thinness of graph classes and approximation algorithms

11:50 - 12:15 Dan Kral (University of Warwick), Coloring graphs drawn in the plane

12:20 - 12:45 Chun-Hung Liu (Princeton University),Half-integrally packing topological minors

CM1: Combinatorial Gray codes, ENG102 (Abstracts on page 36)
10:20 - 10:45 Aaron Williams (Bard College at Simon's Rock),The Twelvefold Way with Greedy Gray Codes

10:50 - 11:15 Dennis Wong (Northwest Missouri State University), Induced 2-Gray codes inside the Binary Re�ected Gray
Code

11:20 - 11:45 Joe Sawada (University of Guelph),New and simple de Bruijn sequence constructions

11:50 - 12:15 Torsten Mütze (TU Berlin),Trimming and gluing Gray codes

CT2: Computational Complexity, ENG106 (Abstracts on page 38)
10:20 - 10:45 Bundit Laekhanukit (Weizmann Institute of Science),Geometric Representation of Graphs and Its Appli-

cation to the Complexity of the Closest Pair Problem

10:50 - 11:15 Avery Miller (University of Manitoba),Thick Cover-Free Sequences of Sets and the Circuit Size of Threshold
Functions

11:20 - 11:45 Debajyoti Mondal (University of Waterloo), Contact Systems of Axis-aligned Strings in 3D

11:50 - 12:15 David Narváez (Rochester Institute of Technology), Analysis of the Hardness of SAT Formulations for
Ramsey-type Problems

12:20 - 12:45 Danny Rorabaugh (Queen's University), Logical Axioms and Computational Complexity: A Correspondence

CT3: Graph Theory: Chemical and Biological Applications, ENGLG04 (Abstracts on page 40)
10:20 - 10:45 Jennifer Edmond (Syracuse University), Chain Con�gurations of 4-Clusters in Fullerenes

10:50 - 11:15 Elizabeth Hartung (Massachusetts College of Liberal Arts), Pairwise incompatibility of predictors of stability
for graphene patches

11:20 - 11:45 Hamideh Hosseinzadeh (Breast Cancer Institute),Network Alignment

11:50 - 12:15 Pratibha (Indian Institute of Technology Roorkee, India),Two dimensional model of pulsatile �ow of dusty
�uid in pulmonary region

CT1: Hypergraphs, ENGLG02 (Abstracts on page 42)
10:20 - 10:45 Amin Bahmanian (Illinois State University),On The Existence of Generalized Designs

10:50 - 11:15 Andrzej Czygrinow (Arizona State University),Tight minimum degree condition for tiling a 3-graph with
loose cycles

11:20 - 11:45 Richard Anstee (UBC Vancouver), Forbidden Berge hypergraphs

CT4: Optimization, ENGLG05 (Abstracts on page 43)
10:20 - 10:45 George Manoussakis (Université Paris Saclay),Minkowski Sums : Diameters and Holes

10:50 - 11:15 Mustapha Aouchiche (GERAD and HEC Montréal),On (distance) Laplacian energy and (distance) signless
Laplacian energy of graphs

11:20 - 11:45 Yu Hin (Gary) Au (Milwaukee School of Engineering),On Strong Lift-and-Project Operators versus Chipped
and Cropped Hypercubes

11:50 - 12:15 Ahmed-Saher Azizi-Sultan (Taibah University, Madinah-Munawara, Saudi Arabia),The First Logmatic SAT
Solver

12:20 - 12:45 Stephen Gismondi (University of Guelph),Novel Use of Matching That Sometimes Detects Infeasible IPs

CM2: Topological and Geometric Algorithms, Part I, ENG105 (Abstracts on page 45)
10:50 - 11:15 Joanna Ellis-Monaghan (Saint Michael's College),New Dualities From Old: generating geometric, Petrie,

and Wilson dualities and trialites of ribbon graphs
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Monday • lundi

11:20 - 11:45 Christine Heitsch (Georgia Institute of Technology),Meanders and RNA Folding

11:50 - 12:15 Nata²a Jonoska (University of South Florida),Topological graph theory in DNA self-assembly and DNA
recombination

12:20 - 12:45 Ada Morse (University of Vermont),DNA Origami and Knots in Graphs

13:30 - 14:00 Group Photo, Student Learning Centre (SLC)
Plenary Speaker (Abstracts on page 31)
14:00 - 14:50 Tanya Berger-Wolf (U. Illinois at Chicago),Dynamic Networks in Behavioral Ecology: Baboons and Zebras

as Mobile Social Users.

IM2: Biological Networks, ENG101 (Abstracts on page 47)
15:20 - 15:45 Leonid Chindelevitch (Simon Fraser University),Metabolic networks: geometry, optimization, and complex-

ity

15:50 - 16:15 Luay Nakhleh (Rice University), Phylogenetic Networks
16:20 - 16:45 Svetlana Poznanovik (Clemson University),The Structure of the Branching Polytopes for RNA Structures

16:50 - 17:15 Kris Vasudevan (University of Calgary), Brain network structure and dynamics: Mathematical modelling of
epileptic seizures

17:20 - 17:45 Nora Youngs (Colby College),Neural ideals and stimulus space visualization

CM3: Average Graph Parameters I, ENG102 (Abstracts on page 49)
15:20 - 15:45 Danielle Cox (Mount Saint Vincent University),The Average Reliability of a Graph

15:50 - 16:15 Peter Dankelmann (University of Johannesburg), Bounds on the average distance of directed graphs

16:20 - 16:45 Lucas Mol (University of Winnipeg),Maximizing mean subtree order for classes of trees

16:50 - 17:15 Ortrud Oellermann (University of Winnipeg),On the mean order of sub-k-trees of k-trees

17:20 - 17:45 Hua Wang (Georgia Southern University),On the average subtree order of trees and related studies

CM4: Combinatorial Optimization, ENG105 (Abstracts on page 51)
15:20 - 15:45 Ahmad Abdi (Waterloo), Ideal clutters that do not pack

15:50 - 16:15 Andras Frank (Eotvos Lorand University), Finding k disjoint branchings with speci�ed sizes

16:20 - 16:45 Vivek Madan (Uuniversity Illininois Urbana-Champaign), Revisiting Cut problems and Labelling LPs

16:50 - 17:15 Richard Santiago (McGill University),Multi-agent Submodular Optimization

17:20 - 17:45 Bruce Shepherd (McGill University), Con�ict-Free Disjoint Paths and Stable Matchings

CM5: Graph Colouring, Part I, ENG106 (Abstracts on page 53)
15:20 - 15:45 Michelle Delcourt (University of Illinois at Urbana-Champaign),On the List Coloring Version of Reed's

Conjecture

15:50 - 16:15 Thomas Kelly (University of Waterloo),Beyond Degree-Choosability Toward a Local Epsilon Version of
Reed's ω, ∆, χ conjecture

16:20 - 16:45 Sophie Spirkl (Princeton University), Even Pairs and Prism Corners in Perfect Graphs

16:50 - 17:15 David Wood (Monash University),Defective colouring of graphs excluding a subgraph or minor

17:20 - 17:45 Yelena Yuditsky (McGill University),Gyárfás-Sumner Conjecture Is Almost Always True

CM6: Pursuit-Evasion Games on Graphs, ENGLG02 (Abstracts on page 55)
15:20 - 15:45 Danny Dyer (Memorial University),Watching Halin graphs

15:50 - 16:15 Saeed Aliasghar Hosseini (Simon Fraser University), Cops and Robbers on Oriented Grids

16:20 - 16:45 Bill Kinnersley (University of Rhode Island),Bounds on the Capture Time of Graphs

16:50 - 17:15 Natasha Komarov (St. Lawrence University),Using spotlights to �nd a robber

17:20 - 17:45 Kerry Ojakian (Bronx Community College (C.U.N.Y.)), Extremal Cop-Win Graphs

CT5: Games on Graphs, ENGLG04 (Abstracts on page 57)
15:20 - 15:45 Flora Bowditch (University of Victoria),The Eternal Graph Colouring Game

15:50 - 16:15 Sebastián González Hermosillo de la Maza (Simon Fraser University), Cops and Robbers on SAW orienta-
tions of the toroidal grid.

16:20 - 16:45 Jessica Enright (University of Stirling),Building a better mouse maze

16:50 - 17:15 Asiyeh Sanaei (Kwantlen Polytechnic University), Containing Robber's Damage

17:20 - 17:45 Mackenzie Wheeler (University of Victoria), Cops and Robbers on In�nite Graphs

CT6: Graphs and Data, ENGLG05 (Abstracts on page 59)
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Monday • lundi

15:20 - 15:45 Richard William Ramsay Darling (National Security Agency, U.S.A.),The Combinatorial Data Fusion Prob-
lem

15:50 - 16:15 Kamal Gupta (Indian Institute of Technology Roorkee, India), Fractal Modelling of Earthquake Sequence
Information using Iterative Function Systems

16:20 - 16:45 Xiteng Liu (Advanced Micro Devices, Inc), Essential Data Elements

16:50 - 17:15 Rebecca Kotsonis (Wake Forest University),A New Look at Clustering Coe�cients with Generalization to
Weighted and Multi-Faction Networks

17:20 - 17:45 Rucha Joshi (Westwood High School),Method and Complexity of Finding Spatially Correlated Fault Zones
in Dynamic 3D Networks

18:15 - 21:00 Opening Reception, Tecumseh Auditorium (Oakham house OAK)
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Tuesday June 13 mardi 13 juin
9:00 - 9:10 Institute of Combinatorics and Applications Award Presentations, ENG103
Plenary Speaker (Abstracts on page 31)
9:10 - 10:00 Lauren Williams (Berkeley),Tableaux combinatorics of hopping particles and Koornwinder polynomials

IM3: Algebraic Combinatorics, ENG101 (Abstracts on page 61)
10:20 - 10:45 Carolina Benedetti (York University, Fields Institute),Non-crossing and Non-nesting polytopes

10:50 - 11:15 Laura Colmenarejo (York University, Fields Institute),A quantum Murnaghan Nakayama rule for Schubert
polynomials.

11:20 - 11:45 Adriano Garsia (UC San Diego), Science Fiction and Macdonald Polynomals

11:50 - 12:15 Rosa Orellana (Dartmouth College), Pieri rules for symmetric group characters

12:20 - 12:45 Marino Romero (UC San Diego),On the Delta Conjecture at q = 1
IM4: Matroids, ENG102 (Abstracts on page 63)
10:20 - 10:45 Joe Bonin (George Washington University),Minor-Closed Classes of Polymatroids

10:50 - 11:15 Rong Chen (Fuzhou University), In�nitly many excluded minors for frame matroids and for lifted-graphic
matroids

11:20 - 11:45 Jim Geelen (University of Waterloo),Toward computable bounds for Rota's Conjecture

11:50 - 12:15 Tony Huynh (Université Libre de Bruxelles), Extension Complexity of Matroid Polytopes

12:20 - 12:45 Mike Newman (University of Ottawa),Matroid classes with many excluded minor

CM7: Discrete Mathematical Biology, Part I, ENG105 (Abstracts on page 65)
10:20 - 10:45 Sharlee Climer (University of Missouri - St. Louis), Embracing the complexity of combinatorial GWAS

10:50 - 11:15 Joanna Ellis-Monaghan (Saint Michael's College), Ins and Outs of DNA Self-Assembly

11:20 - 11:45 Torin Greenwood (Georgia Institute of Technology),Using Experimental Data to Deconvolve Structural
Signals

11:50 - 12:15 Ezra Miller (Duke University), Fruit �y wing veins as embedded planar graphs

12:20 - 12:45 Sonja Petrovic (Illinois Institute of Technology),Discrete methods for statistical network analysis in biology

CM8: Graph Colouring, Part II, ENG106 (Abstracts on page 67)
10:20 - 10:45 Anton Bernshteyn (University of Illinois at Urbana-Champaign),Dirac's theorem for DP-critical graphs

10:50 - 11:15 Vida Dujmovic (University of Ottawa), Layered tree-compositions and graph colouring

11:20 - 11:45 Luke Postle (University of Waterloo), List Coloring with Requests

11:50 - 12:15 Hehui Wu (Shanghai Center for Mathematical Sciences),Digraphs coloring and tournaments with large
domination number

12:20 - 12:45 Ararat Harutyunyan (University of Toulouse), Coloring dense digraphs

CM9: Graphs and Games: the Mathematics of Richard Nowakowski (Part I), ENGLG02 (Abstracts on page 69)
10:20 - 10:45 Nancy Clarke (Acadia University), Cops and Robbers with Gangs

10:50 - 11:15 Stephen Finbow (Saint Francis Xavier University), Eternal Domination Game on King Graphs

11:20 - 11:45 Shannon Fitzpatrick (University of Prince Edward Island),The Game of k-Visibility Cops and Robber

11:50 - 12:15 Neil McKay (University of New Brunswick, Saint John),Brussels Sprouts, Lattices, and Game Trees

12:20 - 12:45 Margaret-Ellen Messinger (Mount Allison University), Chip Di�usion

CM10: In honour of the work of Alex Rosa (Part I), ENGLG04 (Abstracts on page 71)
10:20 - 10:45 Peter Dukes (University of Victoria), Fractional decompositions and completing partial latin squares

10:50 - 11:15 Fran¥k Franti²ek (McMaster University), d-step approach to periodical structures in strings

11:20 - 11:45 Esther Lamken (University of Caltech), An existence theory for incomplete designs

11:50 - 12:15 Nabil Shalaby (Memorial University), Rosa sequences

12:20 - 12:45 Doug Stinson (University of Waterloo), Some results on the existence of t-all-or-nothing transforms over
arbitrary alphabets

13:00 - 14:00 NSERC Liaison, ENG106
Plenary Speaker (Abstracts on page 31)
14:00 - 14:50 Shubhangi Saraf (Rutgers),High rate locally-correctable and locally-testable codes

IM5: Locality in Coding Theory, ENG101 (Abstracts on page 73)
15:20 - 15:45 Parikshit Gopalan (VMWare), Locally Recoverable Codes

15:50 - 16:15 Ankit Rawat (MIT),MDS Codes with Small Sub-packetization and Near-optimal Repair Bandwidth
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Tuesday • mardi

16:20 - 16:45 Sivakanth Gopi (Princeton), 2-Server PIR with sub-polynomial communication

16:50 - 17:15 Swastik Kopparty (Rutgers), Locally-testable and locally-correctable codes approaching the Gilbert-
Varshamov bound

17:20 - 17:45 Alexander Barg (UMD),MDS codes with optimal regeneration

CM11: Computational combinatorics, ENG102 (Abstracts on page 75)
15:20 - 15:45 Richard Brewster (Thompson Rivers University), Computational examples for aiding graph theory research

15:50 - 16:15 Jan Goedgebeur (Ghent University), Generation of hypohamiltonian graphs

16:20 - 16:45 Gary MacGillivray (University of Victoria),Hamiltonicity of Bell and Stirling colour graphs

16:50 - 17:15 Stanislaw Radziszowski (Rochester Institute of Technology), Chromatic vertex Folkman numbers, general
Folkman problems, and related computational challenges

CM12: Discrete Mathematical Biology, Part II, ENG105 (Abstracts on page 77)
15:20 - 15:45 Peter Clote (Boston College),Network properties of RNA secondary structures

15:50 - 16:15 Elena Dimitrova (Clemson University),Unique Reduced Gröbner Bases of Ideals of Points

16:20 - 16:45 Tara Petrie (Simon Fraser University), Folding something other than laundry

16:50 - 17:15 Christian Reidys (Virginia Institute of Technology), a new grammar for PK-structures

17:20 - 17:45 David Sivako� (Ohio State University),Discrete Excitable Media

CM13: Geometry and Combinatorial Optimization, ENGLG02 (Abstracts on page 79)
15:20 - 15:45 Marcel Celaya (Georgia Tech),The linear span of lattice points in the half-open unit cube

15:50 - 16:15 Robert Davis (Michigan State University),Detecting the Integer Decomposition Property in Re�exive Sim-
plices

16:20 - 16:45 Guyslain Naves (Marseille University), Packing and covering with balls on Busemann surfaces

16:50 - 17:15 Andras Sebo (Grenoble),Tours, Colouring or Somewhere In Between

17:20 - 17:45 Nicholas Early (Penn State),How to Scale A Hypersimplex

CM14: Graph Polynomials, ENG106 (Abstracts on page 81)
15:20 - 15:45 Jason Brown (Dalhousie University), Recent Results on Chromatic Polynomials

15:50 - 16:15 Ben Cameron (Dalhousie University),On the Unimodality of Independence Polynomials of Very Well-
Covered Graphs

16:20 - 16:45 Danielle Cox (Mount Saint Vincent University),Optimality Results for Graph Polynomials

16:50 - 17:15 Lucas Mol (University of Winnipeg), Roots of all-terminal reliability and node reliability polynomials

17:20 - 17:45 David Wagner (University of Waterloo),The algebra of �ows in graphs

CM15: In honour of the work of Alex Rosa (Part II), ENGLG04 (Abstracts on page 83)
15:20 - 15:45 Andrea Burgess (University of New Brunswick), Recent advances on the Hamilton-Waterloo problem

15:50 - 16:15 Barbara Maenhaut (University of Queensland),Hamilton Decompositions of Line Graphs

16:20 - 16:45 David Pike (Memorial University), Colourings of Group Divisible Designs

16:50 - 17:15 Brett Stevens (Carleton University),Kirkman-Hamilton triple systems

17:20 - 17:45 Tommaso Traetta (Ryerson University), Reverse 2-factorizations via graceful labelings

CT7: Densities and Graph Limits, ENGLG05 (Abstracts on page 85)
15:20 - 15:45 Jacob Cooper (University of Warwick),Universality of �nitely forcible graph limits

15:50 - 16:15 John Goldwasser (West Virginia University),Maximum density of a vertex con�guration in the n-cube

16:20 - 16:45 Anthony Harrison (Kent State University), Computing the lattice size of a lattice polygon with respect to
the 2-simplex

16:50 - 17:15 Ping Hu (University of Warwick),Tilings in Graphons

17:20 - 17:45 Yingjie Qian (McGill University), Asymptotic density of graphs excluding a disconnected minor

18:15 - 21:00 GRAD Reception, Tecumseh Auditorium (Oakham house OAK)
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Wednesday June 14 mercredi 14 juin
Plenary Speaker (Abstracts on page 31)
9:00 - 9:50 Robert Kleinberg (Cornell), Recharging Bandits

IM6: Algorithmic Game Theory, ENG101 (Abstracts on page 87)
10:20 - 10:45 Hu Fu (University of British Columbia),The power of Bayesian incentive compatible auctions for revenue

maximization

10:50 - 11:15 Renato Paes Leme (Google),Oblivious Dynamic Mechanism Design

11:20 - 11:45 Chaitanya Swamy (University of Waterloo), Signaling in Bayesian Zero-Sum and Network-Routing Games

11:50 - 12:15 Adrian Vetta (McGill University),Modern Auction Design: Combinatorial Aspects

12:20 - 12:45 Matt Weinberg (Princeton University), A Duality Based Uni�ed Approach to Bayesian Mechanism Design

CM16: Entropy compression and the Lovasz Local Lemma, ENG102 (Abstracts on page 89)
10:20 - 10:45 Fotis Iliopoulos (UC Berkeley), Stochastic Local Search and the Lovasz Local Lemma

10:50 - 11:15 Gwenael Joret (Université Libre de Bruxelles), Improved bound for AVD edge coloring

11:20 - 11:45 Piotr Micek (Jagiellonian University),Nonrepetitive colorings and entropy compression method

11:50 - 12:15 Michael Molloy (University of Toronto), Colouring graphs with small clique number

CM17: Graph Structure and Algorithms I, ENG105 (Abstracts on page 91)
10:20 - 10:45 César Hernández Cruz (Universidad Nacional Autónoma de México), Cograph minimal (s, k)-polar obstruc-

tions.

10:50 - 11:15 Edward Lee (University of New South Wales), Fast exponential-time algorithms via multivariate subroutines

11:20 - 11:45 Jing Huang (University of Victoria), End-vertices of lexicographic breadth �rst searches

11:50 - 12:15 Shenwei Huang (University of New South Wales), Linearly χ-Bounding (P6, C4)-Free Graphs
12:20 - 12:45 Arash Ra�ey (Indiana State University),Bi-arc Digraphs and Conservative Polymorphisms

CM18: Graphs and Games: the Mathematics of Richard Nowakowski (Part II), ENGLG02 (Abstracts on page 93)
10:20 - 10:45 Anthony Bonato (Ryerson University),Games and graphs: the legacy of RJN

10:50 - 11:15 Jason Brown (Dalhousie University),My Streak of Independence with Richard

11:20 - 11:45 Chris Du�y (Dalhousie University), Shapley�Shubik Power Index as a Model for Spread of In�uence in a
Network

11:50 - 12:15 Gena Hahn (Université de Montréal), Lexicographic product of graphs revisited
12:20 - 12:45 Pawel Pralat (Ryerson University),A probabilistic version of the game of Zombies and Survivors on graphs

CT8: Design Theory, ENG106 (Abstracts on page 95)
10:20 - 10:45 Iren Darijani (Memorial University of Newfoundland),The chromatic index of block intersection graphs of

Steiner triple systems

10:50 - 11:15 Aras Erzurumluoglu (University of Ottawa),Hamiltonian Properties of 2-Block-Intersection Graphs of
Twofold Triple Systems

11:20 - 11:45 Kevin Halasz (Simon Fraser University), Coloring Cayley tables

11:50 - 12:15 Sara Herke (The University of Queensland), Parity of MOLS

12:20 - 12:45 Samuel Simon (Simon Fraser University),Nonexistence Results for Systems of Linked Designs

CT9: Graph Theory, ENGLG04 (Abstracts on page 97)
10:20 - 10:45 G. Bullington (University of Wisconsin-Oshkosh USA), {1, 4}-leaper tours on a rectangular chessboard

10:50 - 11:15 Adam Dyck (Simon Fraser University),The Structure of Gamma Graphs

11:20 - 11:45 Rosalind Hoyte (Monash University),Decomposing λKv into stars

11:50 - 12:15 Mária Maceková (P. J. �afárik University in Ko²ice),Optimal unavoidable sets of types of 3-paths for plane
graphs with minimum degree 2

12:20 - 12:45 Laura Teshima (University of Victoria),Variations on the γ-graph

CT10: Matroids, Minors and Immersions, ENGLG05 (Abstracts on page 99)
10:20 - 10:45 Rutger Campbell (University of Waterloo),On excluded minors for real representability

10:50 - 11:15 Stefan Hannie (Simon Fraser University), Immersion of 2-regular digraphs

11:20 - 11:45 Anna Lubiw (University of Waterloo), Recon�guring Ordered Bases of a Matroid

11:50 - 12:15 Mahdieh Malekian (SFU), Splitter Theorems for Graph Immersions

12:20 - 12:45 Ran Ziv (Tel-Hai College), Fair Representation in the Intersection of Two Matroids

Plenary Speaker (Abstracts on page 31)
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Wednesday • mercredi

14:00 - 14:50 Julia Wolf (Bristol), Counting monochromatic structures in �nite abelian groups

IM7: Arithmetic Combinatorics, ENG101 (Abstracts on page 101)
15:20 - 15:45 Thomas Bloom (University of Bristol),Mixed additive structure and applications

15:50 - 16:15 Neil Lyall (University of Georgia), Geometric Ramsey Theory

16:20 - 16:45 Alex Rice (University of Rochester), Extending the Best Known Bounds for the Furstenberg-Sárközy The-
orem

16:50 - 17:15 George Shakan (University of Illinois at Urbana-Champaign),On the sum of dilations of a set

17:20 - 17:45 Ana Zumalacárregui (University of New South Wales),Threshold functions and Poisson convergence for
systems of equations in random sets

IM8: The Cap Set Problem, ENG102 (Abstracts on page 103)
15:20 - 15:45 Henry Cohn (Microsoft Research New England and MIT / Microsoft Research New England et MIT),On

cap sets and the group-theoretic approach to matrix multiplication

15:50 - 16:15 Jordan S. Ellenberg (University of Wisconsin), Sumsets as Unions of Sumsets of Subsets

16:20 - 16:45 László M. Lovász (MIT), A tight bound for Green's arithmetic triangle removal lemma

16:50 - 17:15 Eric Naslund (Princeton University),The multi-slice rank method and exponential upper bounds for the
Erdös-Ginzburg-Ziv constant

17:20 - 17:45 Péter P. Pach (Budapest University of Technology and Economics), Polynomials and progression-free sets

CM19: Graph Structure and Algorithms II, ENG105 (Abstracts on page 105)
15:20 - 15:45 Kathie Cameron (Wilfrid Laurier University), Solving the clique cover problem on (bull, C4)-free graphs

15:50 - 16:15 Elaine Eschen (West Virginia University), Colored graph completion problem for classes of chordal graphs

16:20 - 16:45 Pavol Hell (Simon Fraser University),Digraph Analogues of Nice Graph Classes

16:50 - 17:15 Chinh Hoang (Wilfrid Laurier University), Coloring graphs without small forbidden subgraphs

17:20 - 17:45 R. Sritharan (University of Dayton), Graph modi�cation problem

CM20: Graphs and Games: the Mathematics of Richard Nowakowski (Part III), ENGLG02 (Abstracts on page 107)
15:20 - 15:45 Art Finbow (Saint Mary's University), Extendable Vertices in Well-Covered Graphs

15:50 - 16:15 Bert Hartnell (Saint Mary's University), Parity Dissociation Graphs

16:20 - 16:45 Jeannette Janssen (Dalhousie University), An application of Hall's theorem to linear embeddings of graphs

CM21: Recon�guration, ENG106 (Abstracts on page 108)
15:20 - 15:45 Naomi Nishimura (Waterloo), Introduction to Recon�guration

15:50 - 16:15 Benjamin Moore (Simon Fraser University), Some observations on circular colouring mixing for (p, q)-
colourings when p/q < 4

16:20 - 16:45 Karen Sey�arth (U Calgary), Recon�guring Vertex Colourings of 2-trees

16:50 - 17:15 Moritz Mühlenthaler (Erlangen-Nurnberg), Recon�guration of Common Independent Sets of Partition Ma-
troids

17:20 - 17:45 Beth Novick (Clemson University), Structural Properties of Shortest Path Graphs

CT11: Graph Colouring and Games, ENGLG04 (Abstracts on page 110)
15:20 - 15:45 Evan DeCorte (McGill University),The hyperbolic Hadwiger-Nelson problem

15:50 - 16:15 Ringi Kim (University of Waterloo), Coloring digraphs containing no cycles with two blocks.

16:20 - 16:45 Robert �ámal (Charles University),Approximating the Petersen coloring conjecture

16:50 - 17:15 Douglas B West (Zhejiang Normal University and University of Illinois),Online Sum Paintability: The
Slow-Coloring Game

17:20 - 17:45 Wing Hong Tony Wong (Kutztown University of Pennsylvania),Graph coloring games and �nimbers"

CT12: Social and Strategic Networks, ENGLG05 (Abstracts on page 112)
15:20 - 15:45 Babak Farzad (Brock University), Strategic formation of hierarchical networks

15:50 - 16:15 Hongyi Jiang (Wake Forest University),A new look at the friendship paradox � weighted and directed
networks, connectivity and activity

16:20 - 16:45 Brendan Lidral-Porter (Wake Forest University),Digraphs and choice functions

16:50 - 17:15 Mahsa Daneshmand (Brock University), Recommending perishable items

17:30 - 20:00 Pre-public Interest Lecture Reception, The Commons (Image Arts Building IMA)
PIL: Public Interest Lecture, ENG 103 (Abstract on page 113)
19:30 - 20:30 Jordan Ellenberg (Wisconsin), Around the cap set conjecture
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Thursday June 15 jeudi 15 juin
Plenary Speaker (Abstracts on page 31)
9:00 - 9:50 Andrew Suk (U Illinois at Chicago),On the Erdos-Szekeres convex polygon problem

IM9: Convex Geometry, ENG101 (Abstracts on page 114)
10:20 - 10:45 Karoly Bezdek (kbezdek@ucalgary.ca),The Kneser-Poulsen conjecture for uniform contractions

10:50 - 11:15 Antoine Deza (McMaster University), Lattice polytopes with large diameter and many vertices

11:20 - 11:45 Dmitry Faifman (University of Toronto),The polytope algebra inside the space of generalized valuations

11:50 - 12:15 Alexander Kolpakov (University of Toronto),Triangulations of surfaces and conjugacy classes in the modular
group

CM22: Topological and Geometric Algorithms, Part II, ENG105 (Abstracts on page 115)
10:20 - 10:45 Mark Ellingham (Vanderbilt University),Graph embeddings and DNA reporter strands

10:50 - 11:15 Ellen Gethner (University of Colorado Denver),Thickness, Simultaneous Embeddings, and Graph Sculpting

11:20 - 11:45 Anna Lubiw (University of Waterloo), Flipping Edge-Labelled Triangulations

11:50 - 12:15 Therese Biedl (University of Waterloo),Optimum-width upward drawings of trees

12:20 - 12:45 Sue Whitesides (University of Victoria), Visibility Graphs: a survey

CT13: Average Graph Parameters II, ENG102 (Abstracts on page 117)
10:20 - 10:45 Ante Custic (Simon Fraser University), Algorithms for 2-median problems on trees with small number of

leaves

10:50 - 11:15 Donovan Hare (Dept. of Math., University of British Columbia, Kelowna, BC),Tools for Constructing and
Counting Odd Cycles in Graphs

11:20 - 11:45 Fadekemi Janet Osaye (University of Johannesburg, South Africa),Average eccentricity, k-packings and
k-dominations in graphs

11:50 - 12:15 Feiran Yang (University of Victoria), k-Broadcast domination and k-multipacking

CT14: Graph Processes, ENG106 (Abstracts on page 119)
10:20 - 10:45 Abbas Mehrabian (University of California Berkeley),The push&pull protocol for rumour spreading

10:50 - 11:15 Ryan Melvin (Wake Forest University),Unifying proximity and clustering on networks

11:20 - 11:45 Jane Wodlinger (University of Victoria),Minimum k-conversion sets in (k + 1)-regular graphs
11:50 - 12:15 Alessandra Graf (University of Waterloo), Percolation on random directed graphs

CT15: Graphs and Degree Constraints, ENGLG02 (Abstracts on page 120)
10:20 - 10:45 Shonda Gosselin (University of Winnipeg),The metric dimension of circulants and their Cartesian products

10:50 - 11:15 Farzaneh Piri (University of Victoria), Perfect 2-coloring of k-regular graphs

11:20 - 11:45 Mehdi Aaghabali (The University of Edinburgh),Upper bounds on the number of perfect matchings and
directed 2-factors in graphs with given number of vertices and edges

11:50 - 12:15 Deepak Bal (Montclair State University),Analysis of the 2Greedy Algorithm on Random Graphs with Fixed
Degree Sequence

12:20 - 12:45 David Burstein (Swarthmore College),Tools for constructing graphs with �xed degree sequences

Plenary Speaker (Abstracts on page 31)
14:00 - 14:50 Peter Keevash (Oxford),Hypergraph matchings

IM10: Extremal Combinatorics, ENG101 (Abstracts on page 122)
15:20 - 15:45 Joonkyung Lee (Oxford), Finite re�ection groups and graph norms

15:50 - 16:15 Jan Volec (McGill),Minimum number of edges that occur in odd cycles

16:20 - 16:45 Liana Yepremyan (Oxford), Supersaturation result for linear cycles in linear hypergraphs

CM23: Algebraic graph theory in quantum computing, ENG102 (Abstracts on page 123)
15:20 - 15:45 Luc Vinet (University of Montreal),NEXT-TO-NEAREST NEIGHBOUR COUPLINGS AND ENTANGLE-

MENT GENERATION IN SPIN CHAINS AND OPTICAL ARRAYS

15:50 - 16:15 Christopher van Bommel (University of Waterloo), Characterizing Pretty Good State Transfer on Paths

16:20 - 16:45 Mark Kempton (Harvard University),Quantum state transfer on graphs

16:50 - 17:15 Thomas Wong (University of Texas at Austin),Degenerate Perturbation Theory as a Tool for Quantum
Search

17:20 - 17:45 Harmony Zhan (University of Waterloo),Discrete-Time Quantum Walks and Graph Structures

CT16: Colourings, Homomorphisms and Forbidden Structures, ENG101 (Abstracts on page 125)
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Thursday • jeudi

15:20 - 15:45 Ali Pazoki (Simon Fraser University), Irre�exive oriented trees with a min ordering

15:50 - 16:15 Jan Foniok (Manchester Metropolitan University), Pultr functors and chromatic numbers

16:20 - 16:45 Martina Mockovciakova (University of West Bohemia, Pilsen, Czech Republic), Star edge-coloring of sub-
cubic graphs

17:50 - 18:15 Islem Gha�or (University of Science and Technology of Oran), Counting Twin Primes

CT17: Graph Polynomials II, ENG106 (Abstracts on page 126)
15:20 - 15:45 Lluis Vena Cros (University of Amsterdam), A Tutte polynomial for graphs embedded on surfaces

15:50 - 16:15 Hossein Teimoori Faal (Allameh Tabatabai University, Tehran, Iran),Kelly-Type Subgraph Counting Iden-
tities and Clique Polynomials

16:20 - 16:45 Guus Regts (University of Amsterdam),Nonvanishing domains of the independence polynomial

16:50 - 17:15 Michael Yatauro (Penn State University), Probability Polynomials Associated with Edge Covers of a Graph

CT18: Computational Geometry, ENG105 (Abstracts on page 128)
16:20 - 16:45 Edward Lee (University of Waterloo), Recognizing Circle Graphs

16:50 - 17:15 Shikha Mahajan (University of Waterloo),A Faster Algorithm for Recognizing Edge-Weighted Interval
Graphs

17:20 - 17:45 Jakub Sosnovec (University of Warwick), Squarability of Rectangle Arrangements
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Talk List

Aaghabali, Mehdi,Upper bounds on the number of perfect matchings and directed 2-factors in graphs with given number of
vertices and edges, CT15(120), Thursday June 15, 11:20 - 11:45, ENGLG02

Abdi, Ahmad, Ideal clutters that do not pack , CM4(51), Monday June 12, 15:20 - 15:45, ENG105
Anstee, Richard, Forbidden Berge hypergraphs, CT1(42), Monday June 12, 11:20 - 11:45, ENGLG02
Aouchiche, Mustapha,On (distance) Laplacian energy and (distance) signless Laplacian energy of graphs, CT4(43), Monday

June 12, 10:50 - 11:15, ENGLG05
Au, Yu Hin (Gary),On Strong Lift-and-Project Operators versus Chipped and Cropped Hypercubes, CT4(43), Monday June

12, 11:20 - 11:45, ENGLG05
Azizi-Sultan, Ahmed-Saher,The First Logmatic SAT Solver , CT4(43), Monday June 12, 11:50 - 12:15, ENGLG05
Bahmanian, Amin,On The Existence of Generalized Designs, CT1(42), Monday June 12, 10:20 - 10:45, ENGLG02
Bal, Deepak,Analysis of the 2Greedy Algorithm on Random Graphs with Fixed Degree Sequence, CT15(120), Thursday June

15, 11:50 - 12:15, ENGLG02
Barg, Alexander,MDS codes with optimal regeneration, IM5(73), Tuesday June 13, 17:20 - 17:45, ENG101
Benedetti, Carolina,Non-crossing and Non-nesting polytopes, IM3(61), Tuesday June 13, 10:20 - 10:45, ENG101
Berger-Wolf, Tanya,Dynamic Networks in Behavioral Ecology: Baboons and Zebras as Mobile Social Users., Plenary(31),

Monday June 12, 14:00 - 14:50, ENG 103
Bernshteyn, Anton,Dirac's theorem for DP-critical graphs, CM8(67), Tuesday June 13, 10:20 - 10:45, ENG106
Bezdek, Karoly,The Kneser-Poulsen conjecture for uniform contractions, IM9(114), Thursday June 15, 10:20 - 10:45, ENG101
Biedl, Therese,Optimum-width upward drawings of trees, CM22(115), Thursday June 15, 11:50 - 12:15, ENG105
Bloom, Thomas,Mixed additive structure and applications, IM7(101), Wednesday June 14, 15:20 - 15:45, ENG101
Bonamy, Marthe,Decomposition into a stable set and a k-degenerate graph, IM1(34), Monday June 12, 10:20 - 10:45, ENG101
Bonato, Anthony, Games and graphs: the legacy of RJN, CM18(93), Wednesday June 14, 10:20 - 10:45, ENGLG02
Bonin, Joe,Minor-Closed Classes of Polymatroids, IM4(63), Tuesday June 13, 10:20 - 10:45, ENG102
Bowditch, Flora,The Eternal Graph Colouring Game, CT5(57), Monday June 12, 15:20 - 15:45, ENGLG04
Brewster, Richard, Computational examples for aiding graph theory research, CM11(75), Tuesday June 13, 15:20 - 15:45,

ENG102
Brown, Jason, Recent Results on Chromatic Polynomials, CM14(81), Tuesday June 13, 15:20 - 15:45, ENG106
Brown, Jason,My Streak of Independence with Richard , CM18(93), Wednesday June 14, 10:50 - 11:15, ENGLG02
Bullington, G., {1, 4}-leaper tours on a rectangular chessboard , CT9(97), Wednesday June 14, 10:20 - 10:45, ENGLG04
Burgess, Andrea, Recent advances on the Hamilton-Waterloo problem, CM15(83), Tuesday June 13, 15:20 - 15:45, ENGLG04
Burstein, David,Tools for constructing graphs with �xed degree sequences, CT15(120), Thursday June 15, 12:20 - 12:45,

ENGLG02
Cameron, Ben,On the Unimodality of Independence Polynomials of Very Well-Covered Graphs, CM14(81), Tuesday June 13,

15:50 - 16:15, ENG106
Cameron, Kathie, Solving the clique cover problem on (bull, C4)-free graphs, CM19(105), Wednesday June 14, 15:20 - 15:45,

ENG105
Campbell, Rutger,On excluded minors for real representability , CT10(99), Wednesday June 14, 10:20 - 10:45, ENGLG05
Celaya, Marcel,The linear span of lattice points in the half-open unit cube, CM13(79), Tuesday June 13, 15:20 - 15:45,

ENGLG02
Chen, Guantao, Goldberg's Conjecture and Tashkinov Trees, IM1(34), Monday June 12, 10:50 - 11:15, ENG101
Chen, Rong, In�nitly many excluded minors for frame matroids and for lifted-graphic matroids, IM4(63), Tuesday June 13,

10:50 - 11:15, ENG102
Chindelevitch, Leonid,Metabolic networks: geometry, optimization, and complexity , IM2(47), Monday June 12, 15:20 - 15:45,

ENG101
Clarke, Nancy, Cops and Robbers with Gangs, CM9(69), Tuesday June 13, 10:20 - 10:45, ENGLG02
Climer, Sharlee, Embracing the complexity of combinatorial GWAS , CM7(65), Tuesday June 13, 10:20 - 10:45, ENG105
Clote, Peter,Network properties of RNA secondary structures, CM12(77), Tuesday June 13, 15:20 - 15:45, ENG105
Cohn, Henry,On cap sets and the group-theoretic approach to matrix multiplication, IM8(103), Wednesday June 14, 15:20 -

15:45, ENG102
Colmenarejo, Laura,A quantum Murnaghan Nakayama rule for Schubert polynomials., IM3(61), Tuesday June 13, 10:50 -

11:15, ENG101

24



Cooper, Jacob,Universality of �nitely forcible graph limits, CT7(85), Tuesday June 13, 15:20 - 15:45, ENGLG05
Cox, Danielle,The Average Reliability of a Graph, CM3(49), Monday June 12, 15:20 - 15:45, ENG102
Cox, Danielle,Optimality Results for Graph Polynomials, CM14(81), Tuesday June 13, 16:20 - 16:45, ENG106
Cros, Lluis Vena, A Tutte polynomial for graphs embedded on surfaces, CT17(126), Thursday June 15, 15:20 - 15:45, ENG106
Cruz, César Hernández, Cograph minimal (s, k)-polar obstructions., CM17(91), Wednesday June 14, 10:20 - 10:45, ENG105
Custic, Ante,Algorithms for 2-median problems on trees with small number of leaves, CT13(117), Thursday June 15, 10:20 -

10:45, ENG102
Czygrinow, Andrzej,Tight minimum degree condition for tiling a 3-graph with loose cycles, CT1(42), Monday June 12, 10:50 -

11:15, ENGLG02
Daneshmand, Mahsa, Recommending perishable items, CT12(112), Wednesday June 14, 16:50 - 17:15, ENGLG05
Dankelmann, Peter,Bounds on the average distance of directed graphs, CM3(49), Monday June 12, 15:50 - 16:15, ENG102
Darijani, Iren,The chromatic index of block intersection graphs of Steiner triple systems, CT8(95), Wednesday June 14,

10:20 - 10:45, ENG106
Darling, Richard William Ramsay,The Combinatorial Data Fusion Problem, CT6(59), Monday June 12, 15:20 - 15:45, EN-

GLG05
Davis, Robert,Detecting the Integer Decomposition Property in Re�exive Simplices, CM13(79), Tuesday June 13, 15:50 -

16:15, ENGLG02
de la Maza, Sebastián González Hermosillo, Cops and Robbers on SAW orientations of the toroidal grid., CT5(57), Monday

June 12, 15:50 - 16:15, ENGLG04
DeCorte, Evan,The hyperbolic Hadwiger-Nelson problem, CT11(110), Wednesday June 14, 15:20 - 15:45, ENGLG04
Delcourt, Michelle,On the List Coloring Version of Reed's Conjecture, CM5(53), Monday June 12, 15:20 - 15:45, ENG106
Deza, Antoine, Lattice polytopes with large diameter and many vertices, IM9(114), Thursday June 15, 10:50 - 11:15, ENG101
Dimitrova, Elena,Unique Reduced Gröbner Bases of Ideals of Points, CM12(77), Tuesday June 13, 15:50 - 16:15, ENG105
Du�y, Chris, Shapley�Shubik Power Index as a Model for Spread of In�uence in a Network , CM18(93), Wednesday June 14,

11:20 - 11:45, ENGLG02
Dujmovic, Vida, Layered tree-compositions and graph colouring , CM8(67), Tuesday June 13, 10:50 - 11:15, ENG106
Dukes, Peter, Fractional decompositions and completing partial latin squares, CM10(71), Tuesday June 13, 10:20 - 10:45,

ENGLG04
Dvorak, Zdenek,Thinness of graph classes and approximation algorithms, IM1(34), Monday June 12, 11:20 - 11:45, ENG101
Dyck, Adam,The Structure of Gamma Graphs, CT9(97), Wednesday June 14, 10:50 - 11:15, ENGLG04
Dyer, Danny,Watching Halin graphs, CM6(55), Monday June 12, 15:20 - 15:45, ENGLG02
Early, Nicholas,How to Scale A Hypersimplex , CM13(79), Tuesday June 13, 17:20 - 17:45, ENGLG02
Edmond, Jennifer, Chain Con�gurations of 4-Clusters in Fullerenes, CT3(40), Monday June 12, 10:20 - 10:45, ENGLG04
Ellenberg, Jordan, Around the cap set conjecture, PIL(113), Wednesday June 14, 19:30 - 20:30, ENG 103
Ellenberg, Jordan S., Sumsets as Unions of Sumsets of Subsets, IM8(103), Wednesday June 14, 15:50 - 16:15, ENG102
Ellingham, Mark, Graph embeddings and DNA reporter strands, CM22(115), Thursday June 15, 10:20 - 10:45, ENG105
Ellis-Monaghan, Joanna,New Dualities From Old: generating geometric, Petrie, and Wilson dualities and trialites of ribbon

graphs, CM2(45), Monday June 12, 10:50 - 11:15, ENG105
Ellis-Monaghan, Joanna, Ins and Outs of DNA Self-Assembly , CM7(65), Tuesday June 13, 10:50 - 11:15, ENG105
Enright, Jessica, Building a better mouse maze, CT5(57), Monday June 12, 16:20 - 16:45, ENGLG04
Erzurumluoglu, Aras,Hamiltonian Properties of 2-Block-Intersection Graphs of Twofold Triple Systems, CT8(95), Wednesday

June 14, 10:50 - 11:15, ENG106
Eschen, Elaine, Colored graph completion problem for classes of chordal graphs, CM19(105), Wednesday June 14, 15:50 - 16:15,

ENG105
Faal, Hossein Teimoori,Kelly-Type Subgraph Counting Identities and Clique Polynomials, CT17(126), Thursday June 15,

15:50 - 16:15, ENG106
Faifman, Dmitry,The polytope algebra inside the space of generalized valuations, IM9(114), Thursday June 15, 11:20 - 11:45,

ENG101
Farzad, Babak, Strategic formation of hierarchical networks, CT12(112), Wednesday June 14, 15:20 - 15:45, ENGLG05
Finbow, Art, Extendable Vertices in Well-Covered Graphs, CM20(107), Wednesday June 14, 15:20 - 15:45, ENGLG02
Finbow, Stephen, Eternal Domination Game on King Graphs, CM9(69), Tuesday June 13, 10:50 - 11:15, ENGLG02
Fitzpatrick, Shannon,The Game of k-Visibility Cops and Robber , CM9(69), Tuesday June 13, 11:20 - 11:45, ENGLG02
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Foniok, Jan, Pultr functors and chromatic numbers, CT16(125), Thursday June 15, 15:50 - 16:15, ENG101
Frank, Andras, Finding k disjoint branchings with speci�ed sizes, CM4(51), Monday June 12, 15:50 - 16:15, ENG105
Franti²ek, Fran¥k, d-step approach to periodical structures in strings, CM10(71), Tuesday June 13, 10:50 - 11:15, ENGLG04
Fu, Hu,The power of Bayesian incentive compatible auctions for revenue maximization, IM6(87), Wednesday June 14, 10:20 -

10:45, ENG101
Garsia, Adriano, Science Fiction and Macdonald Polynomals, IM3(61), Tuesday June 13, 11:20 - 11:45, ENG101
Geelen, Jim,Toward computable bounds for Rota's Conjecture, IM4(63), Tuesday June 13, 11:20 - 11:45, ENG102
Gethner, Ellen,Thickness, Simultaneous Embeddings, and Graph Sculpting , CM22(115), Thursday June 15, 10:50 - 11:15,

ENG105
Gha�or, Islem, Counting Twin Primes, CT16(125), Thursday June 15, 17:50 - 18:15, ENG101
Gismondi, Stephen,Novel Use of Matching That Sometimes Detects Infeasible IPs, CT4(43), Monday June 12, 12:20 - 12:45,

ENGLG05
Goedgebeur, Jan,Generation of hypohamiltonian graphs, CM11(75), Tuesday June 13, 15:50 - 16:15, ENG102
Goldwasser, John,Maximum density of a vertex con�guration in the n-cube, CT7(85), Tuesday June 13, 15:50 - 16:15,

ENGLG05
Gopalan, Parikshit, Locally Recoverable Codes, IM5(73), Tuesday June 13, 15:20 - 15:45, ENG101
Gopi, Sivakanth, 2-Server PIR with sub-polynomial communication, IM5(73), Tuesday June 13, 16:20 - 16:45, ENG101
Gosselin, Shonda,The metric dimension of circulants and their Cartesian products, CT15(120), Thursday June 15, 10:20 -

10:45, ENGLG02
Graf, Alessandra, Percolation on random directed graphs, CT14(119), Thursday June 15, 11:50 - 12:15, ENG106
Greenwood, Torin,Using Experimental Data to Deconvolve Structural Signals, CM7(65), Tuesday June 13, 11:20 - 11:45,

ENG105
Gupta, Kamal, Fractal Modelling of Earthquake Sequence Information using Iterative Function Systems, CT6(59), Monday

June 12, 15:50 - 16:15, ENGLG05
Hahn, Gena, Lexicographic product of graphs revisited , CM18(93), Wednesday June 14, 11:50 - 12:15, ENGLG02
Halasz, Kevin, Coloring Cayley tables, CT8(95), Wednesday June 14, 11:20 - 11:45, ENG106
Hannie, Stefan, Immersion of 2-regular digraphs, CT10(99), Wednesday June 14, 10:50 - 11:15, ENGLG05
Hare, Donovan,Tools for Constructing and Counting Odd Cycles in Graphs, CT13(117), Thursday June 15, 10:50 - 11:15,

ENG102
Harrison, Anthony, Computing the lattice size of a lattice polygon with respect to the 2-simplex , CT7(85), Tuesday June 13,

16:20 - 16:45, ENGLG05
Hartnell, Bert, Parity Dissociation Graphs, CM20(107), Wednesday June 14, 15:50 - 16:15, ENGLG02
Hartung, Elizabeth, Pairwise incompatibility of predictors of stability for graphene patches, CT3(40), Monday June 12, 10:50 -

11:15, ENGLG04
Harutyunyan, Ararat, Coloring dense digraphs, CM8(67), Tuesday June 13, 12:20 - 12:45, ENG106
Heitsch, Christine,Meanders and RNA Folding , CM2(45), Monday June 12, 11:20 - 11:45, ENG105
Hell, Pavol,Digraph Analogues of Nice Graph Classes, CM19(105), Wednesday June 14, 16:20 - 16:45, ENG105
Herke, Sara, Parity of MOLS , CT8(95), Wednesday June 14, 11:50 - 12:15, ENG106
Hoang, Chinh, Coloring graphs without small forbidden subgraphs, CM19(105), Wednesday June 14, 16:50 - 17:15, ENG105
Hosseini, Saeed Aliasghar, Cops and Robbers on Oriented Grids, CM6(55), Monday June 12, 15:50 - 16:15, ENGLG02
Hosseinzadeh, Hamideh,Network Alignment, CT3(40), Monday June 12, 11:20 - 11:45, ENGLG04
Hoyte, Rosalind,Decomposing λKv into stars, CT9(97), Wednesday June 14, 11:20 - 11:45, ENGLG04
Hu, Ping,Tilings in Graphons, CT7(85), Tuesday June 13, 16:50 - 17:15, ENGLG05
Huang, Jing, End-vertices of lexicographic breadth �rst searches, CM17(91), Wednesday June 14, 11:20 - 11:45, ENG105
Huang, Shenwei, Linearly χ-Bounding (P6, C4)-Free Graphs, CM17(91), Wednesday June 14, 11:50 - 12:15, ENG105
Huynh, Tony, Extension Complexity of Matroid Polytopes, IM4(63), Tuesday June 13, 11:50 - 12:15, ENG102
Iliopoulos, Fotis, Stochastic Local Search and the Lovasz Local Lemma, CM16(89), Wednesday June 14, 10:20 - 10:45, ENG102
Janssen, Jeannette,An application of Hall's theorem to linear embeddings of graphs, CM20(107), Wednesday June 14, 16:20 -

16:45, ENGLG02
Jiang, Hongyi, A new look at the friendship paradox � weighted and directed networks, connectivity and activity , CT12(112),

Wednesday June 14, 15:50 - 16:15, ENGLG05
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Jonoska, Nata²a,Topological graph theory in DNA self-assembly and DNA recombination, CM2(45), Monday June 12, 11:50 -
12:15, ENG105

Joret, Gwenael, Improved bound for AVD edge coloring , CM16(89), Wednesday June 14, 10:50 - 11:15, ENG102
Joshi, Rucha,Method and Complexity of Finding Spatially Correlated Fault Zones in Dynamic 3D Networks, CT6(59), Monday

June 12, 17:20 - 17:45, ENGLG05
Keevash, Peter,Hypergraph matchings, Plenary(31), Thursday June 15, 14:00 - 14:50, ENG 103
Kelly, Thomas,Beyond Degree-Choosability Toward a Local Epsilon Version of Reed's ω, ∆, χ conjecture, CM5(53), Monday

June 12, 15:50 - 16:15, ENG106
Kempton, Mark,Quantum state transfer on graphs, CM23(123), Thursday June 15, 16:20 - 16:45, ENG102
Kim, Ringi, Coloring digraphs containing no cycles with two blocks., CT11(110), Wednesday June 14, 15:50 - 16:15, ENGLG04
Kinnersley, Bill,Bounds on the Capture Time of Graphs, CM6(55), Monday June 12, 16:20 - 16:45, ENGLG02
Kleinberg, Robert, Recharging Bandits, Plenary(31), Wednesday June 14, 9:00 - 9:50, ENG 103
Kolpakov, Alexander,Triangulations of surfaces and conjugacy classes in the modular group, IM9(114), Thursday June 15,

11:50 - 12:15, ENG101
Komarov, Natasha,Using spotlights to �nd a robber , CM6(55), Monday June 12, 16:50 - 17:15, ENGLG02
Kopparty, Swastik, Locally-testable and locally-correctable codes approaching the Gilbert-Varshamov bound , IM5(73), Tuesday

June 13, 16:50 - 17:15, ENG101
Kotsonis, Rebecca, A New Look at Clustering Coe�cients with Generalization to Weighted and Multi-Faction Networks,

CT6(59), Monday June 12, 16:50 - 17:15, ENGLG05
Kral, Dan, Coloring graphs drawn in the plane, IM1(34), Monday June 12, 11:50 - 12:15, ENG101
Laekhanukit, Bundit,Geometric Representation of Graphs and Its Application to the Complexity of the Closest Pair Problem,

CT2(38), Monday June 12, 10:20 - 10:45, ENG106
Lamken, Esther,An existence theory for incomplete designs, CM10(71), Tuesday June 13, 11:20 - 11:45, ENGLG04
Lee, Edward, Fast exponential-time algorithms via multivariate subroutines, CM17(91), Wednesday June 14, 10:50 - 11:15,

ENG105
Lee, Edward, Recognizing Circle Graphs, CT18(128), Thursday June 15, 16:20 - 16:45, ENG105
Lee, Joonkyung, Finite re�ection groups and graph norms, IM10(122), Thursday June 15, 15:20 - 15:45, ENG101
Leme, Renato Paes,Oblivious Dynamic Mechanism Design, IM6(87), Wednesday June 14, 10:50 - 11:15, ENG101
Lidral-Porter, Brendan,Digraphs and choice functions, CT12(112), Wednesday June 14, 16:20 - 16:45, ENGLG05
Liu, Chun-Hung,Half-integrally packing topological minors, IM1(34), Monday June 12, 12:20 - 12:45, ENG101
Liu, Xiteng, Essential Data Elements, CT6(59), Monday June 12, 16:20 - 16:45, ENGLG05
Lovász, László M.,A tight bound for Green's arithmetic triangle removal lemma, IM8(103), Wednesday June 14, 16:20 - 16:45,

ENG102
Lubiw, Anna, Recon�guring Ordered Bases of a Matroid , CT10(99), Wednesday June 14, 11:20 - 11:45, ENGLG05
Lubiw, Anna, Flipping Edge-Labelled Triangulations, CM22(115), Thursday June 15, 11:20 - 11:45, ENG105
Lyall, Neil, Geometric Ramsey Theory , IM7(101), Wednesday June 14, 15:50 - 16:15, ENG101
Maceková, Mária,Optimal unavoidable sets of types of 3-paths for plane graphs with minimum degree 2 , CT9(97), Wednesday

June 14, 11:50 - 12:15, ENGLG04
MacGillivray, Gary,Hamiltonicity of Bell and Stirling colour graphs, CM11(75), Tuesday June 13, 16:20 - 16:45, ENG102
Madan, Vivek, Revisiting Cut problems and Labelling LPs, CM4(51), Monday June 12, 16:20 - 16:45, ENG105
Maenhaut, Barbara,Hamilton Decompositions of Line Graphs, CM15(83), Tuesday June 13, 15:50 - 16:15, ENGLG04
Mahajan, Shikha,A Faster Algorithm for Recognizing Edge-Weighted Interval Graphs, CT18(128), Thursday June 15, 16:50 -

17:15, ENG105
Malekian, Mahdieh, Splitter Theorems for Graph Immersions, CT10(99), Wednesday June 14, 11:50 - 12:15, ENGLG05
Manoussakis, George,Minkowski Sums : Diameters and Holes, CT4(43), Monday June 12, 10:20 - 10:45, ENGLG05
McKay, Neil, Brussels Sprouts, Lattices, and Game Trees, CM9(69), Tuesday June 13, 11:50 - 12:15, ENGLG02
Mehrabian, Abbas,The push&pull protocol for rumour spreading , CT14(119), Thursday June 15, 10:20 - 10:45, ENG106
Melvin, Ryan,Unifying proximity and clustering on networks, CT14(119), Thursday June 15, 10:50 - 11:15, ENG106
Messinger, Margaret-Ellen, Chip Di�usion, CM9(69), Tuesday June 13, 12:20 - 12:45, ENGLG02
Micek, Piotr,Nonrepetitive colorings and entropy compression method , CM16(89), Wednesday June 14, 11:20 - 11:45, ENG102
Miller, Avery,Thick Cover-Free Sequences of Sets and the Circuit Size of Threshold Functions, CT2(38), Monday June 12,

10:50 - 11:15, ENG106
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Miller, Ezra, Fruit �y wing veins as embedded planar graphs, CM7(65), Tuesday June 13, 11:50 - 12:15, ENG105
Mockovciakova, Martina, Star edge-coloring of subcubic graphs, CT16(125), Thursday June 15, 16:20 - 16:45, ENG101
Mohar, Bojan,Totally odd immersions of graphs, Plenary(31), Monday June 12, 9:00 - 9:50, ENG 103
Mol, Lucas,Maximizing mean subtree order for classes of trees, CM3(49), Monday June 12, 16:20 - 16:45, ENG102
Mol, Lucas, Roots of all-terminal reliability and node reliability polynomials, CM14(81), Tuesday June 13, 16:50 - 17:15,

ENG106
Molloy, Michael, Colouring graphs with small clique number , CM16(89), Wednesday June 14, 11:50 - 12:15, ENG102
Mondal, Debajyoti, Contact Systems of Axis-aligned Strings in 3D, CT2(38), Monday June 12, 11:20 - 11:45, ENG106
Moore, Benjamin, Some observations on circular colouring mixing for (p, q)-colourings when p/q < 4, CM21(108), Wednesday

June 14, 15:50 - 16:15, ENG106
Morse, Ada,DNA Origami and Knots in Graphs, CM2(45), Monday June 12, 12:20 - 12:45, ENG105
Mühlenthaler, Moritz, Recon�guration of Common Independent Sets of Partition Matroids, CM21(108), Wednesday June 14,

16:50 - 17:15, ENG106
Mütze, Torsten,Trimming and gluing Gray codes, CM1(36), Monday June 12, 11:50 - 12:15, ENG102
Nakhleh, Luay, Phylogenetic Networks, IM2(47), Monday June 12, 15:50 - 16:15, ENG101
Narváez, David,Analysis of the Hardness of SAT Formulations for Ramsey-type Problems, CT2(38), Monday June 12, 11:50 -

12:15, ENG106
Naslund, Eric,The multi-slice rank method and exponential upper bounds for the Erdös-Ginzburg-Ziv constant, IM8(103),

Wednesday June 14, 16:50 - 17:15, ENG102
Naves, Guyslain, Packing and covering with balls on Busemann surfaces, CM13(79), Tuesday June 13, 16:20 - 16:45, ENGLG02
Newman, Mike,Matroid classes with many excluded minor , IM4(63), Tuesday June 13, 12:20 - 12:45, ENG102
Nishimura, Naomi, Introduction to Recon�guration, CM21(108), Wednesday June 14, 15:20 - 15:45, ENG106
Novick, Beth, Structural Properties of Shortest Path Graphs, CM21(108), Wednesday June 14, 17:20 - 17:45, ENG106
Oellermann, Ortrud,On the mean order of sub-k-trees of k-trees, CM3(49), Monday June 12, 16:50 - 17:15, ENG102
Ojakian, Kerry, Extremal Cop-Win Graphs, CM6(55), Monday June 12, 17:20 - 17:45, ENGLG02
Orellana, Rosa, Pieri rules for symmetric group characters, IM3(61), Tuesday June 13, 11:50 - 12:15, ENG101
Osaye, Fadekemi Janet, Average eccentricity, k-packings and k-dominations in graphs, CT13(117), Thursday June 15, 11:20 -

11:45, ENG102
Pach, Péter P., Polynomials and progression-free sets, IM8(103), Wednesday June 14, 17:20 - 17:45, ENG102
Pazoki, Ali, Irre�exive oriented trees with a min ordering , CT16(125), Thursday June 15, 15:20 - 15:45, ENG101
Petrie, Tara, Folding something other than laundry , CM12(77), Tuesday June 13, 16:20 - 16:45, ENG105
Petrovic, Sonja,Discrete methods for statistical network analysis in biology , CM7(65), Tuesday June 13, 12:20 - 12:45, ENG105
Pike, David, Colourings of Group Divisible Designs, CM15(83), Tuesday June 13, 16:20 - 16:45, ENGLG04
Piri, Farzaneh, Perfect 2-coloring of k-regular graphs, CT15(120), Thursday June 15, 10:50 - 11:15, ENGLG02
Postle, Luke, List Coloring with Requests, CM8(67), Tuesday June 13, 11:20 - 11:45, ENG106
Poznanovik, Svetlana,The Structure of the Branching Polytopes for RNA Structures, IM2(47), Monday June 12, 16:20 - 16:45,

ENG101
Pralat, Pawel,A probabilistic version of the game of Zombies and Survivors on graphs, CM18(93), Wednesday June 14,

12:20 - 12:45, ENGLG02
Pratibha,Two dimensional model of pulsatile �ow of dusty �uid in pulmonary region, CT3(40), Monday June 12, 11:50 - 12:15,

ENGLG04
Qian, Yingjie, Asymptotic density of graphs excluding a disconnected minor , CT7(85), Tuesday June 13, 17:20 - 17:45,

ENGLG05
Radziszowski, Stanislaw, Chromatic vertex Folkman numbers, general Folkman problems, and related computational challenges,

CM11(75), Tuesday June 13, 16:50 - 17:15, ENG102
Ra�ey, Arash,Bi-arc Digraphs and Conservative Polymorphisms, CM17(91), Wednesday June 14, 12:20 - 12:45, ENG105
Rawat, Ankit,MDS Codes with Small Sub-packetization and Near-optimal Repair Bandwidth, IM5(73), Tuesday June 13,

15:50 - 16:15, ENG101
Regts, Guus,Nonvanishing domains of the independence polynomial , CT17(126), Thursday June 15, 16:20 - 16:45, ENG106
Reidys, Christian, a new grammar for PK-structures, CM12(77), Tuesday June 13, 16:50 - 17:15, ENG105
Rice, Alex, Extending the Best Known Bounds for the Furstenberg-Sárközy Theorem, IM7(101), Wednesday June 14, 16:20 -

16:45, ENG101

28



Romero, Marino,On the Delta Conjecture at q = 1, IM3(61), Tuesday June 13, 12:20 - 12:45, ENG101
Rorabaugh, Danny, Logical Axioms and Computational Complexity: A Correspondence, CT2(38), Monday June 12, 12:20 -

12:45, ENG106
�ámal, Robert, Approximating the Petersen coloring conjecture, CT11(110), Wednesday June 14, 16:20 - 16:45, ENGLG04
Sanaei, Asiyeh, Containing Robber's Damage, CT5(57), Monday June 12, 16:50 - 17:15, ENGLG04
Santiago, Richard,Multi-agent Submodular Optimization, CM4(51), Monday June 12, 16:50 - 17:15, ENG105
Saraf, Shubhangi,High rate locally-correctable and locally-testable codes, Plenary(31), Tuesday June 13, 14:00 - 14:50, ENG

103
Sawada, Joe,New and simple de Bruijn sequence constructions, CM1(36), Monday June 12, 11:20 - 11:45, ENG102
Sebo, Andras,Tours, Colouring or Somewhere In Between, CM13(79), Tuesday June 13, 16:50 - 17:15, ENGLG02
Sey�arth, Karen, Recon�guring Vertex Colourings of 2-trees, CM21(108), Wednesday June 14, 16:20 - 16:45, ENG106
Shakan, George,On the sum of dilations of a set, IM7(101), Wednesday June 14, 16:50 - 17:15, ENG101
Shalaby, Nabil, Rosa sequences, CM10(71), Tuesday June 13, 11:50 - 12:15, ENGLG04
Shepherd, Bruce, Con�ict-Free Disjoint Paths and Stable Matchings, CM4(51), Monday June 12, 17:20 - 17:45, ENG105
Simon, Samuel,Nonexistence Results for Systems of Linked Designs, CT8(95), Wednesday June 14, 12:20 - 12:45, ENG106
Sivako�, David,Discrete Excitable Media, CM12(77), Tuesday June 13, 17:20 - 17:45, ENG105
Sosnovec, Jakub, Squarability of Rectangle Arrangements, CT18(128), Thursday June 15, 17:20 - 17:45, ENG105
Spirkl, Sophie, Even Pairs and Prism Corners in Perfect Graphs, CM5(53), Monday June 12, 16:20 - 16:45, ENG106
Sritharan, R., Graph modi�cation problem, CM19(105), Wednesday June 14, 17:20 - 17:45, ENG105
Stevens, Brett,Kirkman-Hamilton triple systems, CM15(83), Tuesday June 13, 16:50 - 17:15, ENGLG04
Stinson, Doug, Some results on the existence of t-all-or-nothing transforms over arbitrary alphabets, CM10(71), Tuesday June

13, 12:20 - 12:45, ENGLG04
Suk, Andrew,On the Erdos-Szekeres convex polygon problem, Plenary(31), Thursday June 15, 9:00 - 9:50, ENG 103
Swamy, Chaitanya, Signaling in Bayesian Zero-Sum and Network-Routing Games, IM6(87), Wednesday June 14, 11:20 - 11:45,

ENG101
Teshima, Laura, Variations on the γ-graph, CT9(97), Wednesday June 14, 12:20 - 12:45, ENGLG04
Traetta, Tommaso, Reverse 2-factorizations via graceful labelings, CM15(83), Tuesday June 13, 17:20 - 17:45, ENGLG04
van Bommel, Christopher, Characterizing Pretty Good State Transfer on Paths, CM23(123), Thursday June 15, 15:50 - 16:15,

ENG102
Vasudevan, Kris,Brain network structure and dynamics: Mathematical modelling of epileptic seizures, IM2(47), Monday June

12, 16:50 - 17:15, ENG101
Vetta, Adrian,Modern Auction Design: Combinatorial Aspects, IM6(87), Wednesday June 14, 11:50 - 12:15, ENG101
Vinet, Luc,NEXT-TO-NEAREST NEIGHBOUR COUPLINGS AND ENTANGLEMENT GENERATION IN SPIN CHAINS AND

OPTICAL ARRAYS , CM23(123), Thursday June 15, 15:20 - 15:45, ENG102
Volec, Jan,Minimum number of edges that occur in odd cycles, IM10(122), Thursday June 15, 15:50 - 16:15, ENG101
Wagner, David,The algebra of �ows in graphs, CM14(81), Tuesday June 13, 17:20 - 17:45, ENG106
Wang, Hua,On the average subtree order of trees and related studies, CM3(49), Monday June 12, 17:20 - 17:45, ENG102
Weinberg, Matt,A Duality Based Uni�ed Approach to Bayesian Mechanism Design, IM6(87), Wednesday June 14, 12:20 -

12:45, ENG101
West, Douglas B,Online Sum Paintability: The Slow-Coloring Game, CT11(110), Wednesday June 14, 16:50 - 17:15, EN-

GLG04
Wheeler, Mackenzie, Cops and Robbers on In�nite Graphs, CT5(57), Monday June 12, 17:20 - 17:45, ENGLG04
Whitesides, Sue, Visibility Graphs: a survey , CM22(115), Thursday June 15, 12:20 - 12:45, ENG105
Williams, Aaron,The Twelvefold Way with Greedy Gray Codes, CM1(36), Monday June 12, 10:20 - 10:45, ENG102
Williams, Lauren,Tableaux combinatorics of hopping particles and Koornwinder polynomials, Plenary(31), Tuesday June 13,

9:10 - 10:00, ENG 103
Wodlinger, Jane,Minimum k-conversion sets in (k+1)-regular graphs, CT14(119), Thursday June 15, 11:20 - 11:45, ENG106
Wolf, Julia, Counting monochromatic structures in �nite abelian groups, Plenary(31), Wednesday June 14, 14:00 - 14:50, ENG

103
Wong, Dennis, Induced 2-Gray codes inside the Binary Re�ected Gray Code, CM1(36), Monday June 12, 10:50 - 11:15,

ENG102
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Wong, Thomas,Degenerate Perturbation Theory as a Tool for Quantum Search, CM23(123), Thursday June 15, 16:50 - 17:15,
ENG102

Wong, Wing Hong Tony,Graph coloring games and �nimbers", CT11(110), Wednesday June 14, 17:20 - 17:45, ENGLG04
Wood, David,Defective colouring of graphs excluding a subgraph or minor , CM5(53), Monday June 12, 16:50 - 17:15, ENG106
Wu, Hehui,Digraphs coloring and tournaments with large domination number , CM8(67), Tuesday June 13, 11:50 - 12:15,

ENG106
Yang, Feiran, k-Broadcast domination and k-multipacking , CT13(117), Thursday June 15, 11:50 - 12:15, ENG102
Yatauro, Michael, Probability Polynomials Associated with Edge Covers of a Graph, CT17(126), Thursday June 15, 16:50 -

17:15, ENG106
Yepremyan, Liana, Supersaturation result for linear cycles in linear hypergraphs, IM10(122), Thursday June 15, 16:20 - 16:45,

ENG101
Youngs, Nora,Neural ideals and stimulus space visualization, IM2(47), Monday June 12, 17:20 - 17:45, ENG101
Yuditsky, Yelena, Gyárfás-Sumner Conjecture Is Almost Always True, CM5(53), Monday June 12, 17:20 - 17:45, ENG106
Zhan, Harmony,Discrete-Time Quantum Walks and Graph Structures, CM23(123), Thursday June 15, 17:20 - 17:45, ENG102
Ziv, Ran, Fair Representation in the Intersection of Two Matroids, CT10(99), Wednesday June 14, 12:20 - 12:45, ENGLG05
Zumalacárregui, Ana,Threshold functions and Poisson convergence for systems of equations in random sets, IM7(101), Wednes-
day June 14, 17:20 - 17:45, ENG101
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Plenary Speakers
Conférenciers pléniers

Room/Salle: ENG 103

Abstracts/Résumés

BOJAN MOHAR, Simon Fraser
[Monday June 12 / lundi 12 juin, 9:00]
Totally odd immersions of graphs

Graph immersions are a close relative to graph minors. It has been proved rather recently that graphs in which a �xed graph
K cannot be immersed are sparse and their rough structure can be described by using small edge-cuts. The corresponding
problem of totally odd immersions will be discussed in the talk.

TANYA BERGER-WOLF, U. Illinois at Chicago
[Monday June 12 / lundi 12 juin, 14:00]
Dynamic Networks in Behavioral Ecology: Baboons and Zebras as Mobile Social Users.

From gene interactions and brain activity to cellphone calls and zebras grazing together, large, noisy, and highly dynamic
networks of interactions are everywhere. My application domain of choice, ecology, being the science of connections among
living organisms and their environment, among di�erent biological scales, from organisms to the planet, is particularly well
positioned to take advantage of the network paradigm. Unfortunately, in this domain as in many others, our ability to analyze
data lags substantially behind our ability to collect it.

In this talk I will show how some of the big questions in animal ecology can be answered using network analysis. I will show
how abstract questions about dynamic interaction networks � what is a representative sample? is there an inherent time
scale? what are the most parsimonious, signi�cant, and meaningful patterns? � can be formulated as combinatorial or graph
optimization problems and used to gain insight into and suggest hypotheses about individual and collective behavior of zebras,
baboons, humans, and other animals.

LAUREN WILLIAMS, Berkeley
[Tuesday June 13 / mardi 13 juin, 9:10]
Tableaux combinatorics of hopping particles and Koornwinder polynomials

The asymmetric simple exclusion process (ASEP) is a Markov chain describing particles hopping on a 1-dimensional �nite
lattice. Particles can enter and exit the lattice at the left and right boundaries, and particles can hop left and right in the
lattice, subject to the condition that there is at most one particle per site. The ASEP has been cited as a model for tra�c �ow,
protein synthesis, the nuclear pore complex, etc. In my talk I will discuss joint work with Corteel and with Corteel-Mandelshtam,
in which we describe the stationary distribution of the ASEP and the 2-species ASEP using staircase tableaux and rhombic
tilings. We also link these models to Askey Wilson polynomials and Macdonald-Koornwinder polynomials, which allows us to
give combinatorial formulas for their moments.

SHUBHANGI SARAF, Rutgers
[Tuesday June 13 / mardi 13 juin, 14:00]
High rate locally-correctable and locally-testable codes

We study local algorithms for error correcting codes in the high rate regime. The tradeo� between the rate of a code and
the locality/e�ciency of its decoding and testing algorithms has been studied extensively in the past decade, with numerous
applications to theoretical computer science.
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In this talk I will discuss some recent results giving e�cient sub-polynomial query decoding and testing algorithms for high rate
error correcting codes. I will also highlight some of the most interesting challenges that remain.

Based on joint work with Swastik Kopparty, Or Meir and Noga Ron-Zewi

ROBERT KLEINBERG, Cornell
[Wednesday June 14 / mercredi 14 juin, 9:00]
Recharging Bandits

Experimenting with di�erent alternatives and learning from experience are quintessentially human behaviors that, until recently,
were largely missing from the realm of computing. Online systems that self-improve by sequential experimentation are now
becoming increasingly common. The theoretical foundation for studying such systems is furnished by the so-called multi-armed
bandit problem, �rst formulated by statisticians in the middle of the 20th century.

Traditional multi-armed bandit models posit that the payo� distribution of each action (or "arm") is stationary over time,
and hence that the goal of learning is to identify the arm with the highest expected payo� and choose that one forever after.
However, in many applications the e�cacy of an action depends on the amount of time that has elapsed since it was last
performed. Examples arise in regulatory enforcement, online education, and music recommendations. In this talk we introduce
a generalization of the multi-armed bandit problem that models such applications. In the course of analyzing algorithms for
this problem, we will encounter some interesting questions about coloring the integers subject to constraints on the sizes of
gaps between consecutive elements in a given color class.

This talk is based on joint work with Nicole Immorlica.

JULIA WOLF, Bristol
[Wednesday June 14 / mercredi 14 juin, 14:00]
Counting monochromatic structures in �nite abelian groups

It is well known (and a result of Goodman) that a random 2-colouring of the edges of the complete graph Kn contains asymp-
totically the minimum number of monochromatic triangles (K3s). Erd®s conjectured that this was also true of monochromatic
copies of K4, but his conjecture was disproved by Thomason in 1989. The question of determining for which small graphs
Goodman's result holds true remains wide open. In this talk we explore an arithmetic analogue of this question: what can be
said about the number of monochromatic additive con�gurations in 2-colourings of �nite abelian groups?

ANDREW SUK, U Illinois at Chicago
[Thursday June 15 / jeudi 15 juin, 9:00]
On the Erdos-Szekeres convex polygon problem

The classic 1935 paper of Erdos and Szekeres entitled "A combinatorial problem in geometry" was a starting point of a very rich
discipline within combinatorics: Ramsey theory. In that paper, Erdos and Szekeres studied the following geometric problem.
For every integer n ≥ 3, determine the smallest integer ES(n) such that any set of ES(n) points in the plane in general
position contains n members in convex position, that is, n points that form the vertex set of a convex polygon. Their main
result showed that ES(n) ≤

(
2n−4
n−2

)
+ 1 = 4n−o(n). In 1960, they showed that ES(n) ≥ 2n−2 + 1 and conjectured this to be

optimal. In this talk, we will sketch a proof showing that ES(n) = 2n+o(n).

PETER KEEVASH, Oxford
[Thursday June 15 / jeudi 15 juin, 14:00]
Hypergraph matchings

Matching theory is a large �eld with many directions of research, both in practical algorithms and combinatorial theory. I will
aim to show some of the breadth of the subject, and survey some recent advances in techniques for hypergraphs, such as a
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geometric theory of matchings in dense hypergraphs (joint work with Richard Mycroft), and the existence of designs (by my
method of Randomised Algebraic Constructions and by the Iterative Absorption method as recently applied by Glock, Kuhn,
Lo and Osthus).
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MARTHE BONAMY, LaBRI
[Monday June 12 / lundi 12 juin, 10:20]
Decomposition into a stable set and a k-degenerate graph

We consider the problem of bipartitioning the vertices of a graph in such a way that the �rst part induces a stable set and the
second a k-degenerate graph for some �xed k. In particular, we study the complexity of the decision problem when k = 1 for
various graph classes, and provide a quadratic-time algorithm to exhibit such a bipartition when k = ∆ − 2 and the graph is
not complete. This is joint work with Konrad K. Dabrowski, Carl Feghali, Matthew Johnson and Daniël Paulusma.

GUANTAO CHEN, Georgia State University
[Monday June 12 / lundi 12 juin, 10:50]
Goldberg's Conjecture and Tashkinov Trees

Gupta (1967), Goldberg (1973), Andersen (1977), and Seymour (1979) conjectured that χ′ = dχ′fe if χ′ ≥ ∆ + 2. Inspired
by the Tashkinov tree technique, some progress has made toward this conjecture in the last decade. Chen, Gao, Kim, Postle
and Shan showed that if χ′ > ∆ + 3

√
∆/2 then χ′ = dχ′fe. The key technic result of their proof gives a lower bound of the

number of edges of a vertex set of a critical graph. Replacing the number of edges by the number of di�erent colors, Chen
and Jing recently obtained a stronger result, which can be applicated to improve some other previous results.

ZDENEK DVORAK, Charles University
[Monday June 12 / lundi 12 juin, 11:20]
Thinness of graph classes and approximation algorithms

Baker(1994) found a technique to design polynomial-time approximation algorithms for many problems on planar graphs. This
technique also works for graphs avoiding a �xed apex graph as a minor, and with signi�cant extra e�ort some of the power of
the technique can be extended to all proper minor-closed classes. We describe a novel graph decomposition that makes the
generalization much easier and more natural, and show that all proper minor-closed graph classes, as well as subgraph-closed
classes with strongly sublinear separators and bounded maximum degree admit this decomposition.

DAN KRAL, University of Warwick
[Monday June 12 / lundi 12 juin, 11:50]
Coloring graphs drawn in the plane

One of the oldest topics studied in graph theory concerns coloring vertices of graphs drawn in the plane. In this talk, we will
survey open problems and results on several classical types of vertex colorings of plane graphs. In particular, we will focus on
cyclic colorings and report about our recent results obtained on this type of coloring.

CHUN-HUNG LIU, Princeton University
[Monday June 12 / lundi 12 juin, 12:20]
Half-integrally packing topological minors
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Thomas conjectured that for every graph H, there exists a function f such that for every graph G, either G contains k subgraphs
G1, ..., Gk, where each Gi contains an H minor, such that every vertex of G is contained in at most two of G1, ..., Gk, or G
contains a set of at most f(k) vertices intersecting all H minors in G. This conjecture was con�rmed by Norin. In this talk,
we prove that the same holds for topological minors, which implies Thomas' conjecture.
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Org: Jan Goedgebeur (Ghent University) and/et Torsten Mütze (TU Berlin)

Generating all the objects in a particular class (e.g. permutations, subsets, strings, trees, graphs etc.) such that each object
is generated exactly once is one of the oldest and most basic combinatorial problems, with a large number of practical
applications. In fact, more than half of Donald Knuth's most recent book in the seminal series 'The Art of Computer
Programming' is entirely devoted to this fundamental subject. This minisymposium aims at presenting some of the exciting
recent developments in the area of combinatorial Gray codes, and to circulate challenging open problems among researchers in
the �eld. This minisymposium has a companion entitled `Computational combinatorics' in which such generation algorithms
have been applied successfully to solve various combinatorial problems.

Room/Salle: ENG102

Abstracts/Résumés

AARON WILLIAMS, Bard College at Simon's Rock
[Monday June 12 / lundi 12 juin, 10:20]
The Twelvefold Way with Greedy Gray Codes

According to Wikipedia "the twelvefold way is a classi�cation of 12 enumerative problems concerning two �nite sets including
permutations, combinations, multisets, and partitions of a set or number." For example, the number of ways to put n labelled
balls into n unlabeled bins is the nth Bell number.

We show that simple greedy algorithms can generate Gray codes of the associated combinatorial objects. For example, greedily
moving the largest possible ball into the bin containing the smallest possible ball creates the Gray code for set partitions
originally due to Kaye in 1976.

Joint work with Roop Pal (rpal15@simons-rock.edu).

DENNIS WONG, Northwest Missouri State University
[Monday June 12 / lundi 12 juin, 10:50]
Induced 2-Gray codes inside the Binary Re�ected Gray Code

A 2-BRGC language is a set of binary strings which satis�es two closure properties: (1) Flip the leftmost 1 produce a string
in the set; and (2) Swap the leftmost 1 with the bit on the right produce a string in the set. Examples of 2-BRGC languages
include binary strings, binary necklaces and prenecklaces, and pre�x normal words. We prove that strings in any 2-BRGC
language appear as a cyclic 2-Gray code when listed in binary re�ected Gray code (BRGC) order. We also provide a generic
successor rule that computes the next string of a 2-BRGC language in BRGC order.

JOE SAWADA, University of Guelph
[Monday June 12 / lundi 12 juin, 11:20]
New and simple de Bruijn sequence constructions

New successor-rule based constructions of de Bruijn sequences will be presented. The simple rules are based on the com-
plemented cycling register. To warm up the audience, the talk may begin with a brief survey of known de Bruijn sequence
constructions (including Huang's approach).

TORSTEN MÜTZE, TU Berlin
[Monday June 12 / lundi 12 juin, 11:50]
Trimming and gluing Gray codes
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Consider the algorithmic problem of generating each subset of [n] := {1, 2, ..., n} whose size is in some interval [a, b], 0 ≤
a ≤ b ≤ n, exactly once by repeatedly adding/removing or exchanging a single element. For a = 0 and b = n this is the
classical problem of generating all 2n subsets of [n] by element additions/removals, and for a = b this is the classical problem
of generating all

(
n
a

)
subsets of [n] by element exchanges. We construct e�cient algorithms for such Gray codes for a large

range of n, a, and b, improving upon several previous results.

Joint work with Petr Gregor (Charles University).
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BUNDIT LAEKHANUKIT, Weizmann Institute of Science
[Monday June 12 / lundi 12 juin, 10:20]
Geometric Representation of Graphs and Its Application to the Complexity of the Closest Pair Problem

Every graph G can be represented by a collection of equi-radius spheres in a d-dimensional metric ∆ such that there is an
edge uv in G if and only if the spheres corresponding to u and v intersect. The smallest integer d such that G can be
represented by a collection of spheres (all of the same radius) in ∆ is called the sphericity of G, and if the collection of spheres
are non-overlapping, then the value d is called the contact-dimension of G. In this talk, we present lower and upper bounds on
the sphericity and contact dimensions of a complete bipartite graph Kn,n in various Lp metrics, and we show their connections
to the complexity of the closest pair problem.

AVERY MILLER, University of Manitoba
[Monday June 12 / lundi 12 juin, 10:50]
Thick Cover-Free Sequences of Sets and the Circuit Size of Threshold Functions

A sequence F of sets is r-cover-free for thickness b if, for each set S ∈ F , there is no subsequence of F of size r whose multiset
union contains the elements of S at least b times. In the special case of b = 1, these correspond to r-cover-free families,
which have been used to prove bounds for: non-adaptive group testing, the time complexity of neighbour discovery in wireless
networks, and the circuit size of (n, k)-threshold functions. An (n, k)-threshold function takes n binary inputs and outputs 1
if at least k inputs are 1, and outputs 0 otherwise. In this talk, we will discuss results that are obtained by considering more
general values for b. In the case of threshold functions, we are able to prove a lower bound on the size of circuits that compute
(n, k)-threshold functions when each gate in the circuit can itself compute a simpler (n, k′)-threshold function.

DEBAJYOTI MONDAL, University of Waterloo
[Monday June 12 / lundi 12 juin, 11:20]
Contact Systems of Axis-aligned Strings in 3D

A string contact representation Ψ of a graph G maps the vertices of G to interior disjoint axis-aligned strings (simple polygonal
chains), where no three strings meet at a point, and two strings share a common point if and only if their corresponding
vertices are adjacent in G. The complexity of Ψ is the minimum integer r such that every string in Ψ is a Br-string, i.e., a
string with at most r bends. We prove that every graph G with maximum degree 4 admits a string contact representation with
complexity 4. If G is Hamiltonian and triangle-free, then G has a representation, where all the strings but one are B3-strings.
If G is 3-regular and bipartite, then G admits a string contact representation with complexity 2. If we further restrict G to be
Hamiltonian, then G has a contact representation, where all the strings but one are B1-strings.

DAVID NARVÁEZ, Rochester Institute of Technology
[Monday June 12 / lundi 12 juin, 11:50]
Analysis of the Hardness of SAT Formulations for Ramsey-type Problems

Constraint satisfaction methods can be used to model interesting and di�cult combinatorial problems. This allows us to
o�oad the combinatorial search to, for example, a Boolean satis�ability (SAT) solver. The purpose of doing this would be to
leverage the continued advancements in the area of SAT solvers. Yet, some relatively small formulas resulting from encoding
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combinatorial problems are extremely challenging even for award-winning solvers. Studying the structural properties of these
formulas can be used to better understand what makes SAT instances hard. Previous cases of such studies include the resolution
of pigeonhole formulas and the space of pebbling formulas. We propose a similar analysis of Boolean formulas encoding edge
coloring problems from �nite Ramsey theory and related Folkman numbers, both requiring testing the arrowing predicate. Such
formulas provide good benchmarks for both satis�able and unsatis�able instances, as well as for symmetry breaking and model
enumeration techniques.

DANNY RORABAUGH, Queen's University
[Monday June 12 / lundi 12 juin, 12:20]
Logical Axioms and Computational Complexity: A Correspondence

Relational structure A is compact provided for any structure B of the same signature, if every �nite substructure of B has
a homomorphism to A then so does B. The Constraint Satisfaction Problem (CSP) for A is the computational problem of
determining whether �nite structures have homomorphisms into A. We explore a connection between the hierarchy of logical
axioms and the complexity hierarchy of CSPs: It appears that the complexity of CSP for A corresponds to the strength of the
axiom �A is compact�. At the top, the statement �K3 is compacts� is logically equivalent to the compactness theorem. Thus
the compactness of K3 implies the compactness of all �nite relational structures. Moreover, the CSP for K3 is NP-complete. At
the bottom are width-one structures; these are provably complete from ZF and their corresponding CPSs are polynomial-time
solvable.

This is joint work with Claude Tardif and David Wehlau, arXiv:1609.05221 [math.LO].
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JENNIFER EDMOND, Syracuse University
[Monday June 12 / lundi 12 juin, 10:20]
Chain Con�gurations of 4-Clusters in Fullerenes

Fullerenes can be considered to be either a molecule of pure carbon or the trivalent plane graph with all pentagonal or hexagonal
faces that models the molecule. Pairs of pentagonal faces can be connected by sequences of edges and faces in the hexagonal
tessellation that we call chains. These chains are used to compute the Clar number, a parameter of much interest to chemists
as it appears to indicate information about the stability of the molecule. Clusters in a fullerene are formed when a number of
pentagons are isolated from the others. Pairing the four pentagons in a 4-cluster requires chains in complex con�gurations.
The chains often wrap around one another each simultaneously a�ecting the other. We discuss how the con�gurations of
4-clusters enter into the computation of the Clar number.

ELIZABETH HARTUNG, Massachusetts College of Liberal Arts
[Monday June 12 / lundi 12 juin, 10:50]
Pairwise incompatibility of predictors of stability for graphene patches

Graphene patches, or benzenoids, are plane graphs with all interior faces hexagonal and with vertices of degree 2 or 3, such
that the only degree-2 vertices bound the outside face. Three classic parameters thought to be related to their stability are
the number of Kekule Structures (perfect matchings), the Fries number, and the Clar number. We �nd pairs of benzenoids X
and Y that are incompatible in that one parameter is larger for benzenoid X and the other is larger for benzenoid Y. We �nd
the smallest incompatible pairs with respect to the number of vertices, and also show that the gap between these parameters
can be arbitrarily large. Co-authors: James Chapman, Judith Foos, Andrew Nelson, Aaron Williams

HAMIDEH HOSSEINZADEH, Breast Cancer Institute
[Monday June 12 / lundi 12 juin, 11:20]
Network Alignment

Network is a powerful way of representing and analyzing biological data. One important question is, how much two di�erent
biological networks of same category are similar to each other. Mathematical translation of this question is network alignment.

In general, network alignment identi�es a bijection between the full (or partial) vertex sets of two networks such that the size
of corresponding common subgraph is maximized. This problem is closely related to the quadratic assignment problem and is
known to be NP-hard not only to solve, but also to approximate. Because of its applications in di�erent areas like systems
biology or social sciences, �nding e�cient algorithm to approximate the optimal alignment is essential problem. In this talk I
will �rst mention applications of this problem in biology then review some known algorithms which are mainly based on spectral
techniques and state some of our new results at the end.

Joint work with: Mohammad Hadi Foroughmand, Zeinab Maleki and Sina Mansour

PRATIBHA, Indian Institute of Technology Roorkee, India
[Monday June 12 / lundi 12 juin, 11:50]
Two dimensional model of pulsatile �ow of dusty �uid in pulmonary region

Pratibha, Jyoti Kori,
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IITRoorkee, India, Email: pratifma@iitr.ac.in

We present a mathematical model of non-spherical nano particulate suspension and deposition underneath periodic breathing in
pulmonary region for di�erent stages of lungs. The pulsatile �ow behavior inside airways with sinusoidal wall oscillation through
a non-Darcian porous medium is studied. Possible e�ects of non-spherical nan particulate is modeled through aerodynamic
diameter concept and considering the drag force term in the translational momentum equation. The transport equations are
formulated in a two dimensional coordinate system using boundary layer theory and solved numerically. General solution of
governed unsteady non-linear Navier-Stokes equations is obtained for inlet Reynolds number 0.01 ≤ Re ≤ 1.2, Womersley
number (α) is of O(4) or less, Forchsheimer number and particle shape factor ≤ 1000. Results for velocity of �uid and dust
particles and wall shear stress distribution are discussed to understand the critical condition of interstitial lung diseases.
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AMIN BAHMANIAN, Illinois State University
[Monday June 12 / lundi 12 juin, 10:20]
On The Existence of Generalized Designs

A set S of q-subsets of an n-set X is a design with parameters (n, q, r, λ) if every r-subset of X belongs to exactly λ elements
of S. In other words, a design with parameters (n, q, r, λ) is an n-vertex q-uniform hypergraph in which every r-subset of the
vertex set belongs to exactly λ edges. The existence of a design with parameters (n, q, r, λ) is equivalent to a Kr

q -decomposition
of λKr

n (the complete λ-fold r-uniform hypergraph of order n). By Keevash's Theorem (2014), λKr
n can be decomposed into

Kr
q when some obvious divisibility conditions are satis�ed and n is su�ciently large. In this talk, I will discuss a �multipartite"

version of Keevash's Theorem.

Keywords: hypergraphs, designs, generalized designs, multipartite, amalgamation, detachment

ANDRZEJ CZYGRINOW, Arizona State University
[Monday June 12 / lundi 12 juin, 10:50]
Tight minimum degree condition for tiling a 3-graph with loose cycles

Let Ct denote the loose cycle on t vertices, the 3-uniform hypergraph obtained from a graph cycle C on t/2 vertices by inserting
a new vertex ve for every edge e ∈ C. For a 3-uniform hypergraph H let δ(H) := minv∈V (H) |N(v)| denote the minimum
degree of H. We will give a tight condition for δ(H) which guarantees that a large enough 3-uniform hypergraph H on n ∈ tZ
vertices has n/t vertex disjoint copies of Ct. This is a joint work with R. Oursler.

RICHARD ANSTEE, UBC Vancouver
[Monday June 12 / lundi 12 juin, 11:20]
Forbidden Berge hypergraphs

Joint work with Santiago Salazar. A simple matrix is a (0,1)-matrix with no repeated columns. For a (0,1)-matrix F ,
we say that a (0,1)-matrix A has F as a Berge hypergraph if there is a submatrix B of A and some row and column
permutation of F , say G, with G ≤ B. Letting ||A|| denote the number of columns in A, we de�ne the extremal function
Bh(m,F ) = max{||A|| : A is an m-rowed simple matrix with no Berge hypergraph F}. We determine the asymptotics of
Bh(m,F ) for all 3- and 4-rowed F and most 5-rowed F . For certain F , this becomes the problem of determining the maximum
number of copies of Kr in a m-vertex graph that has no Ks,t subgraph, a problem studied by Alon and Shikhelman.
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GEORGE MANOUSSAKIS, Université Paris Saclay
[Monday June 12 / lundi 12 juin, 10:20]
Minkowski Sums : Diameters and Holes

We investigate a family of Minkowski sums of integer vector associated to graphs. We show that this family yields a lower
bound for the largest edge-graph diameter of the convex hull of integer-valued points. The lower bound is obtained via classical
results concerning the number of disjoint perfect matchings of the complete graph. We discuss the problem of �nding holes in
a Minkowski sum of integer vectors; that is, whether there exists or not an integer-valued point in the Minkowski sum which
cannot be expressed as a subsum of the integer vectors generating the Minkowski sum. This problem is related to a question
dealing with the convex hull of degree sequences of k-uniform hyper graphs. Related complexity questions are also presented.

MUSTAPHA AOUCHICHE, GERAD and HEC Montréal
[Monday June 12 / lundi 12 juin, 10:50]
On (distance) Laplacian energy and (distance) signless Laplacian energy of graphs

The energy E(G) of a simple graph G is the sum of absolute values of the eigenvalues of its adjacency matrix. The Laplacian
energy, the signless Laplacian energy and the distance energy of graph G are denoted by LE(G), SLE(G) and DE(G),
respectively. This talk is about distance Laplacian energy DLE and distance signless Laplacian energy DSLE of a connected
graph. We give lower bounds on distance Laplacian energy DLE in terms of order n for graphs and trees, and characterize
the corresponding extremal graphs. Also, we discuss some relationships between DE, DSLE and DLE of connected graph
G.

YU HIN (GARY) AU, Milwaukee School of Engineering
[Monday June 12 / lundi 12 juin, 11:20]
On Strong Lift-and-Project Operators versus Chipped and Cropped Hypercubes

In this talk, we focus on several semide�nite-optimization-based lift-and-project operators, including operators due to Lasserre
and variants of the Sherali-Adams and Bienstock-Zuckerberg operators. We study their performance on some elementary
polytopes � hypercubes that are chipped (at least one vertex of the hypercube removed by intersection with a closed halfspace)
or cropped (all 2n vertices of the hypercube removed by intersection with 2n closed halfspaces) to varying degrees of severity
ρ, and prove bounds on ρ where these operators would perform badly on the aforementioned examples. We also show that
the integrality gap of the chipped hypercube is invariant under the application of several lift-and-project operators of varying
strengths.

This is joint work with Levent Tunçel from the University of Waterloo.

AHMED-SAHER AZIZI-SULTAN, Taibah University, Madinah-Munawara, Saudi Arabia
[Monday June 12 / lundi 12 juin, 11:50]
The First Logmatic SAT Solver

SAT is an important but NP-complete problem. Most SAT solvers are based on Davis-Putnam-Logemann-Loveland (DPLL)
algorithm which is a blind branch and backtrack technique that explores the search space exhaustively until a solution is
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found, resulting in an excessive time complexity. Some enhancement was made possible by equipping the DPLL algorithm
with pruning techniques such as backjumping, con�ict-driven lemma learning, and restarts. However, the major drawback of
having blind control over the search area remains. In contrast, the Logmatic approach combines techniques from logic and
math, enabling one of scanning the search tree and detecting e�ciently the branches that possibly contain solutions. Thus
it su�ces to consider only these branches rather than the entire search tree, reducing considerably the amount of calculation
time. Comparing the Logmatic solver with Riss (one of the best SAT solvers), signi�cant improvements were reported for all
the tested instances of SAT problem.

STEPHEN GISMONDI, University of Guelph
[Monday June 12 / lundi 12 juin, 12:20]
Novel Use of Matching That Sometimes Detects Infeasible IPs

A novel matching-based heuristic algorithm that detects an infeasible {0, 1} IP is presented. Input to the algorithm is a set
of nested doubly stochastic subsystems and a set of instance de�ning variables set at zero level. Output from the algorithm
is either a certi�cate of infeasibility, or an undecided IP with a non-empty set of variables deduced to be at zero level. All
feasible IPs, and all infeasible IPs that fail to be detected infeasible are undecided. Results of an application to a model of
the Hamilton tour decision problem are presented followed by models of both the graph and subgraph isomorphism decision
problems. The algorithm is easy to generalize and highly parallel. It's proposed for use in search based algorithms/solvers, in
concert with other search techniques.
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One of the strengths of discrete mathematics is its broad applicability in a wide range of other �elds. For example, many
problems in discrete mathematics have a topological or geometric component or setting. Moreover, particularly for questions
driven by applications, many such problems include algorithmic approaches. This minisymposium brings together researchers
whose work in discrete mathematics involves both spatial and computational considerations, many with a sub-theme of structural
questions arising from biological and other applications. Examples include: graph drawing in various settings; determining
folding con�gurations for paper, DNA, or protein structures; and generating graph embeddings with certain symmetries.

Room/Salle: ENG105

Abstracts/Résumés

JOANNA ELLIS-MONAGHAN, Saint Michael's College
[Monday June 12 / lundi 12 juin, 10:50]
New Dualities From Old: generating geometric, Petrie, and Wilson dualities and trialites of ribbon graphs

We present twisted duality tools to identify and generate new graphs with various forms of self-duality including geometric
duality, Petrie duality, Wilson duality, and both forms of triality. Previous work typically focused on regular maps, but the
methods presented here apply to general embedded graphs. In contrast to the very large self-trial map of Wilson (9, 9)9, we
show that there are self-trial graphs on as few as three edges. We reduce the search for graphs with some form of self-duality
to the study of one vertex ribbon graphs, and we conclude with a fast algorithm that will �nd all graphs with any of the various
forms of self-duality in the orbit of a graph that is isomorphic to any twisted dual of itself.

Joint work with Lowell Abrams, George Washington University

CHRISTINE HEITSCH, Georgia Institute of Technology
[Monday June 12 / lundi 12 juin, 11:20]
Meanders and RNA Folding

An RNA molecule is biochemical chain which folds in 3D via noncrossing base pairings called a secondary structure. Abstractly,
two maximally di�erent RNA secondary structures form a single closed loop known as a meander. Although meanders occur
in a variety of mathematical settings, much remains unknown including their exact enumeration. E�orts to understand the
geometry of RNA con�guration landscapes lead naturally to a local move transformation on meanders. The resulting meander
graphs have some interesting characteristics, which may yield new counting approaches. Additionally, MCMC sampling of
meanders can provide insight into RNA branching con�gurations at viral genome length scales.

NATA�A JONOSKA, University of South Florida
[Monday June 12 / lundi 12 juin, 11:50]
Topological graph theory in DNA self-assembly and DNA recombination

DNA self-assembly of branched junction molecules as well as DNA origami can yield a variety of DNA based nanostructures
such as spatial graphs and meshes. On the other side, natural template guided DNA recombination processes can be also
modeled by four regular spatial graphs. In both cases, DNA structures can be represented as ribbon graphs (surfaces with
boundaries) where the boundary components correspond to the DNA strands. Being able to experimentally address these
strands can help to identify the structure. We address questions about the boundary components (DNA strands) that traverse
such nano structures and their genus ranges.
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ADA MORSE, University of Vermont
[Monday June 12 / lundi 12 juin, 12:20]
DNA Origami and Knots in Graphs

Motivated by the problem of determining unknotted routes for the sca�olding strand in DNA origami self-assembly, we examine
existence and knottedness of A-trails in graphs embedded on surfaces in space. We construct in�nite families of embedded
graphs containing unknotted A-trails as well as in�nite families containing no unknotted A-trails. While not every embedded
Eulerian graph contains an unknotted A-trail, we conjecture that every abstract Eulerian graph has some embedding containing
an unknotted A-trail. We prove this in the 4-regular case, giving an algorithm for �nding such embeddings. Lastly, we discuss
construction of knots using A-trails of rectangular grids.
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LEONID CHINDELEVITCH, Simon Fraser University
[Monday June 12 / lundi 12 juin, 15:20]
Metabolic networks: geometry, optimization, and complexity

Metabolic network models are simple to describe, yet complicated to analyze at the genome-scale. They pose a number of
interesting questions that can be tackled with tools from discrete geometry, linear and convex optimization, as well as complexity
theory. This talk will give an overview of the key issues underlying the analysis of metabolic network models, highlight the
connections to a variety of mathematical and algorithmic areas, and present some results exploiting those connections in order
to elucidate the structure of metabolism.

LUAY NAKHLEH, Rice University
[Monday June 12 / lundi 12 juin, 15:50]
Phylogenetic Networks

Phylogenetic trees are central to evolutionary biology and have been the focus of much research in mathematics, statistics, and
computer science for several decades. Though appropriate for several groups of taxa, a phylogenetic tree may be inadequate for
other groups. In particular, horizontal gene transfer is ubiquitous in bacteria, hybridization is very common in many groups of
eukaryotes, and recombination in a hallmark of sexual species. All these processes result in reticulate evolutionary histories best
modeled with phylogenetic network. I will describe phylogenetic networks, approaches to their inference, and mathematical
and computational challenges that arise in their inference and analysis.

SVETLANA POZNANOVIK, Clemson University
[Monday June 12 / lundi 12 juin, 16:20]
The Structure of the Branching Polytopes for RNA Structures

Finding a method that can quickly and reliably identify the structure of a given RNA has been an important problem in
computational biology. However, the methods developed still vary widely in the prediction accuracy. An important component
of this problem is predicting the secondary structure, which identi�es both the canonically base-paired regions (helices) and non-
paired regions (loops). In this work we focus on understanding the e�ects of the parameters used for scoring the multibranch
loops in the nearest-neighbor thermodynamic model. For this purpose, for each RNA we built and analyzed a branching
polytope. Here I will present our �ndings.

KRIS VASUDEVAN, University of Calgary
[Monday June 12 / lundi 12 juin, 16:50]
Brain network structure and dynamics: Mathematical modelling of epileptic seizures

Spectral graph theory of graphs containing only attractive (or positive) interactions has been the subject of detailed studies.
However, in brain networks, these graphs can carry interactions which are repulsive (or negative) to a degree. We have
investigated how properties of signed graph adjacency matrices change for di�ering ratios of negative interactions to positive
interactions by considering graph structures of the correlational matrices from intracranial electroencephalogram (iEEG) data

47



IM2: Biological Networks

during an episode of epileptic seizure. Furthermore, we have also examined how non-linear dynamics on such graphs describes
the seizure behaviour. Joint work with M. Cavers and P. Federico (University of Calgary).

NORA YOUNGS, Colby College
[Monday June 12 / lundi 12 juin, 17:20]
Neural ideals and stimulus space visualization

A neural code C is a collection of binary vectors that record the co-�ring patterns of a set of neurons. We look at codes arising
from place cells, neurons that respond to geographic stimulus. The stimulus space is visualized as a subset of R2 covered by
convex sets U which form an Euler diagram for C. There are some methods to determine if a realization U exists; however,
these do not construct a realization. We consider the problem of algorithmically drawing diagrams using two polynomial ideals:
the neural ideal, a pseudo-monomial ideal; and the neural toric ideal, a binomial ideal.
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Org: Ortrud Oellermann and Lucas Mol (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 reliability of a graph and their relationships with the structural properties of the
(di)graph are presented.

Room/Salle: ENG102

Abstracts/Résumés

DANIELLE COX, Mount Saint Vincent University
[Monday June 12 / lundi 12 juin, 15:20]
The Average Reliability of a Graph

Let G be a �nite simple graph. The all-terminal reliability of a G, Rel(G, p) is the probability that at least a spanning tree is
operational, given that vertices always operate and edge independently operate with probability p ∈ [0, 1]. It is known that
most optimal graphs do not always exist. We will discuss a new measure of optimality, the average reliability of a graph G,
avgRel(G). This talk will examine the properties of this parameter and use it to propose near optimal graphs. This is joint
work with Jason Brown (Dalhousie University) and Richard Ehrenborg (University of Kentucky).

PETER DANKELMANN, University of Johannesburg
[Monday June 12 / lundi 12 juin, 15:50]
Bounds on the average distance of directed graphs

The average distance of a strong digraph D of order n is de�ned as

µ(D) =
1

n(n− 1)

∑
u,v∈V (D)

d(u, v),

where d(u, v) is the distance from u to v.

We give an asymptotically sharp upper bound on µ for tournaments of given order and edge-connectivity, strengthening a
bound by Plesnik for tournaments of given order.

For strong digraphs of given order and minimum out-degree δ there is no upper bound on µ of the form cδn + O(1) with
cδ → 0 as δ →∞. We show that such a bound exists for Eulerian digraphs.

LUCAS MOL, University of Winnipeg
[Monday June 12 / lundi 12 juin, 16:20]
Maximizing mean subtree order for classes of trees

We consider the average order of a subtree of a tree. While it is known that the path of order n minimizes this mean among
all trees of order n, the structure of the trees that maximize the mean is unknown. Jamison conjectured that any such tree is
a caterpillar. We consider this problem for certain classes of trees, including trees with a �xed diameter and trees with a �xed
number of leaves. Finally, we consider an extension of this mean to general connected graphs, where we concentrate on the
unicyclic case.
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ORTRUD OELLERMANN, University of Winnipeg
[Monday June 12 / lundi 12 juin, 16:50]
On the mean order of sub-k-trees of k-trees

In this talk we show that the problem of �nding the mean order of all sub-k-trees, containing a �xed k-clique, can be reduced
to that of �nding the mean order of subtrees of a tree containing a �xed vertex. We describe two extensions of this problem
and present sharp lower bounds in both cases. The talk concludes with an introduction of global mean orders of sub-k-trees
of a k-tree. For the class of simple-clique k-trees, we show that the mean order of their sub-k-trees is asymptotically equal to
the mean subtree order of their duals. (Joint work with Alexander Stephens.)

HUA WANG, Georgia Southern University
[Monday June 12 / lundi 12 juin, 17:20]
On the average subtree order of trees and related studies

We consider the average subtree order of trees, motivated by a question posted by R. Jamison in 1983. The question asks if
it is true that a tree with internal vertex degree at least 3 has its average subtree order being at least half of the total number
of vertices. We provide a positive answer to this question and generalize it. We also include some recent development on the
characteristics of trees of extremal densities. This is based on joint work with Andrew Vince and Stephan Wagner.
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Org: Guyslain Naves (Aix-Marseille University) and/et Bruce Shepherd (McGill)

Min-max results (exact and approximate) and new models in combinatorial optimization arising from �ows, cuts, and matroids.

Les exposés porteront sur des résultats min-max, exacts ou approchés, ainsi que des nouveaux modèles pour les problèmes
d'optimisation combinatoire issus des �ots, coupes, treillis et matroïdes.

Room/Salle: ENG105

Abstracts/Résumés

AHMAD ABDI, Waterloo
[Monday June 12 / lundi 12 juin, 15:20]
Ideal clutters that do not pack

We prove that among ideal minimally non-packing (mnp) clutters, those with covering number 2 play a central role; a qualitative
characterization theorem for these clutters is also proved. At the core of this characterization lies a class of objects, called
marginal cuboids, that naturally give rise to ideal non-packing clutters with covering number 2. We present an explicit class of
marginal cuboids, and provide an excluded minor characterization for it, where one of the excluded minors is a new ideal mnp
clutter on 10 elements. Joint work with Gerard Cornuejols and Kanstantsin Pashkovich.

ANDRAS FRANK, Eotvos Lorand University
[Monday June 12 / lundi 12 juin, 15:50]
Finding k disjoint branchings with speci�ed sizes

Edmonds' disjoint branching theorem characterized digraphs including k disjoint branchings with prescribed root-sets R1, . . . , Rk.
Recently, we characterized digraphs admitting k disjoint branchings for which, rather than the root-sets, their sizes µ1, . . . , µk

are speci�ed. The proof was not algorithmic as it used a general min-max theorem on covering a crossing supermodular
function by directed graphs. We will describe a purely graph theoretical algorithm for computing the k branchings in question
when they exist or the obstacle provided by the theorem when the branchings do not exist.

The talk is based on a joint work with K. Bérczi.

VIVEK MADAN, Uuniversity Illininois Urbana-Champaign
[Monday June 12 / lundi 12 juin, 16:20]
Revisiting Cut problems and Labelling LPs

A cut problem is speci�ed by a graph G and property X. The goal is to remove edges/vertices (E′/V ′) such that the remaining
graph satis�es property X. We investigate a labeling view of some of the cut problems based on the structural properties of
G − E′/V ′ and improve existing results. In particular, we study multiway cut, multicut and subset feedback set problems.
Some of the results include simpler approximation algorithm for multiway cut, unique games hardness of k − ε for seperating
k pairs in directed graph, and a new LP-based constant factor approximation algorithm for subset feedback vertex set.

RICHARD SANTIAGO, McGill University
[Monday June 12 / lundi 12 juin, 16:50]
Multi-agent Submodular Optimization
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Recent years have seen many algorithmic advances in the area of submodular optimization: min / max f(S) : S ∈ F , where
f is submodular and F a family of feasible sets. Our focus is on a more general class of multi-agent submodular optimization
problems introduced by Goel et al. in the minimization setting: min

∑
i fi(Si) : S1 + S2 + · · · + Sk ∈ F . Here + denotes

disjoint union and hence this model is attractive where resources are being allocated across k agents. In this talk we explore
the extent to which the approximability of the multi-agent problems are linked to their single-agent primitives.

BRUCE SHEPHERD, McGill University
[Monday June 12 / lundi 12 juin, 17:20]
Con�ict-Free Disjoint Paths and Stable Matchings

We outline a subroutine needed in the recent work on con�uent �ows with Adrian Vetta and Gord Wilfong. It asks for �ows
with the following �avour. Nodes are partitioned into "con�ict cliques" and we may use at most one node from any given
clique.
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Org: Luke Postle (University of Waterloo)

Graph coloring is one the oldest and most storied areas of graph theory. Despite dating back to the days of the Four Color
Conjecture, there has been much recent interest and active progress in this area, especially in the last few decades. Many
generalizations of graph coloring, developed to tackle practical problems, can be extended beyond their original applications in
order to attack new areas. This two-part minisymposium seeks to highlight a number of these interesting new developments
by bringing together researchers in this classical �eld.

Room/Salle: ENG106

Abstracts/Résumés

MICHELLE DELCOURT, University of Illinois at Urbana-Champaign
[Monday June 12 / lundi 12 juin, 15:20]
On the List Coloring Version of Reed's Conjecture

Reed conjectured in 1998 the chromatic number of a graph should be at most halfway between clique number (trivial lower
bound) and maximum degree plus one (trivial upper bound); Reed proved it is at most some convex combination of these
quantities. Last year, Bonamy, Perrett, and Postle proved for large enough maximum degree, a fraction of 1/26 away from
the upper bound holds. Using new techniques, we show the list-coloring version holds; for large enough maximum degree, a
fraction of 1/13 su�ces for list chromatic number. Thus, 1/13 su�ces for ordinary chromatic number. This is joint work with
Luke Postle.

THOMAS KELLY, University of Waterloo
[Monday June 12 / lundi 12 juin, 15:50]
Beyond Degree-Choosability Toward a Local Epsilon Version of Reed's ω, ∆, χ conjecture

In 1998, Reed conjectured that every graph G satis�es χ(G) ≤ d 1
2 (∆(G) + 1 + ω(v))e, signi�cantly strengthening Brooks'

Theorem. In 1979, Erd®s, Rubin, and Taylor proved that a graph G is degree-choosable, meaning G is L-colorable for every
list-assignment L satisfying |L(v)| ≥ d(v) for all v ∈ V (G), unless every block of G is a clique or odd cycle. We ask if every
graph G is L-colorable for every list-assignment L satisfying |L(v)| ≥ d 1

2 (d(v) + 1 + ω(v))e, where ω(v) = ω(G[N(v)∪ {v}]).
We prove this is true instead when |L(v)| is some convex combination of d(v) + 1 and ω(v), under certain mild assumptions.

Joint work with Luke Postle.

SOPHIE SPIRKL, Princeton University
[Monday June 12 / lundi 12 juin, 16:20]
Even Pairs and Prism Corners in Perfect Graphs

An even pair in a graph is a pair of vertices such that every induced path between them has an even number of edges. If u
and v are an even pair in a perfect graph G, then χ(G/uv) = χ(G), which makes even pairs useful for coloring.

I will show that a perfect graph which contains neither a 4-cycle nor a line graph of a bipartite subdivision of K4 as an induced
subgraph either is a complete graph or has an even pair.

Joint work with Maria Chudnovsky, Frédéric Ma�ray, and Paul Seymour.
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DAVID WOOD, Monash University
[Monday June 12 / lundi 12 juin, 16:50]
Defective colouring of graphs excluding a subgraph or minor

Archdeacon (1987) proved that graphs on a �xed surface can be 3-coloured using colour classes inducing subgraphs of bounded
maximum degree. Edwards, et al. (2015) showed that graphs with no Kt+1-minor have t-colourings with bounded max degree
subgraphs. We prove a common generalisation of these theorems with a weaker assumption about excluded subgraphs. This
leads to new defective colouring results for graphs with linear crossing number, graphs with given thickness (with relevance
to the earth-moon problem), linklessly or knotlessly embeddable graphs, graphs with given Colin de Verdière parameter. Joint
work with Patrice Ossona de Mendez and Sang-il Oum.

YELENA YUDITSKY, McGill University
[Monday June 12 / lundi 12 juin, 17:20]
Gyárfás-Sumner Conjecture Is Almost Always True

Gyárfás and Sumner conjectured independently in the 80's that for every tree T , there is a function f such that every T -free
graph G (i.e. graph without T as an induced subgraph) whose largest clique has size ω(G), has chromatic number at most
f(ω(G)). We show that almost every T -free G has chromatic number at most (1 + o(1))ω(G) and that for most trees T
almost every T -free G, satis�es χ(G) = ω(G). Key to doing so is a structural characterization of almost all T -free graphs.

Joint work with Bruce Reed.
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CM6: Pursuit-Evasion Games on Graphs

Org: Bill Kinnersley (University of Rhode Island)

Pursuit-evasion games are a type of combinatorial game in which one or more �pursuers� attempts to capture a mobile �evader�
within some environment (often represented by a graph). In addition to being of theoretical interest, pursuit-evasion games
have applications in a variety of areas, from mobile computing to military operations. This minisymposium will focus on recent
developments in the �eld, with a particular emphasis on the classic game of Cops and Robbers.

Room/Salle: ENGLG02

Abstracts/Résumés

DANNY DYER, Memorial University
[Monday June 12 / lundi 12 juin, 15:20]
Watching Halin graphs

The Watchman problem involves �nding a closed dominating walk in a graph on minimum length. This is known to be easy
in trees. This makes Halin graphs (formed from joining the leaves of a planar embedding of a tree in a cycle) a natural family
of graphs to consider. We consider some recent progress on this family. Joint work with Jared Howell and Shane Andrews.

SAEED ALIASGHAR HOSSEINI, Simon Fraser University
[Monday June 12 / lundi 12 juin, 15:50]
Cops and Robbers on Oriented Grids

Cops and Robbers is a well-known pursuit game on graphs. The main question in this game is to determine the minimum
number of cops that can guarantee to capture the robber on the given graph.

This problem has been widely studied for the case of undirected graphs, but very little attention has been given to �nding the
cop number of digraphs. In this talk we present results about the cop number of a family of directed graphs embedded on the
torus.

BILL KINNERSLEY, University of Rhode Island
[Monday June 12 / lundi 12 juin, 16:20]
Bounds on the Capture Time of Graphs

The study of Cops and Robbers has historically focused on the cop number, the minimum number of cops needed to capture a
robber on some graph. Less attention has been given to the capture time, the minimum number of turns needed for the cops
to win. It is straightforward to show that every n-vertex graph with cop number k has capture time O(nk+1), but constructing
graphs with large capture time has proved di�cult. In this talk we show that, perhaps surprisingly, the easy upper bound of
O(nk+1) is asymptotically tight.

NATASHA KOMAROV, St. Lawrence University
[Monday June 12 / lundi 12 juin, 16:50]
Using spotlights to �nd a robber

We consider a pursuit game which models a cop using a spotlight (or spotlights) to search for a robber on a dark graph.
A spotlight can point at any one vertex at any time (regardless of adjacency) but the cop cannot see the robber unless he

55



CM6: Pursuit-Evasion Games on Graphs

occupies an illuminated vertex. We characterize the graphs on which one spotlight is su�cient in order to guarantee capture
of the robber in bounded time and discuss a surprising optimal strategy for the cop. We will also discuss (tight) bounds on
the number of spotlights required to �nd the robber on general graphs.

KERRY OJAKIAN, Bronx Community College (C.U.N.Y.)
[Monday June 12 / lundi 12 juin, 17:20]
Extremal Cop-Win Graphs

For a cop-win graph, the capture time is the number of moves required by one cop to catch the robber. We consider graphs
that are extremal (or almost extremal) with respect to capture time, i.e. their capture time is as large as possible relative to
their order, characterizing such graphs (thus reproving an old result and proving a new result). Our new approach involves
associating graphs to vectors (i.e. �nite lists of integers) and then partially determining which vectors can be realized by some
graph. We leave fully characterizing these vectors as an open question.
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Room/Salle: ENGLG04

Abstracts/Résumés

FLORA BOWDITCH, University of Victoria
[Monday June 12 / lundi 12 juin, 15:20]
The Eternal Graph Colouring Game

The eternal graph colouring game is a dynamic version of graph colouring �rst introduced by Klostermeyer in 2014. In this
two-player game, Player 1 tries to maintain a proper k-colouring of a graph G, while Player 2 requests vertices to change
colour. In this talk, we analyze the minimum number of colours needed for Player 1 to maintain a proper colouring of G
"forever". We will give good bounds on this parameter, as well as observe some extremal cases. We conclude by relating this
parameter to the fractional chromatic number.

SEBASTIÁN GONZÁLEZ HERMOSILLO DE LA MAZA, Simon Fraser University
[Monday June 12 / lundi 12 juin, 15:50]
Cops and Robbers on SAW orientations of the toroidal grid.

The game of "Cops and Robbers" is a pursuit-evasion game played on a graph. There are two players, one controls the cops
and the other controls the robber, who take turns moving along edges of the graph. The goal of the cops is to capture the
robber, which they accomplished by getting a cop to occupy the same vertex as the robber. The cop number of a graph G is
the minimum number of cops required to guarantee the robber's capture, and determining it is the main question regarding
this game.

This game has been widely studied for the case of undirected graphs. In contrast, very little is known about the game played
on digraphs. Recently, Hosseini and Mohar determined the cop number for some orientations toroidal grid. In this talk we will
present bounds for the cop number for a more general family of orientations of this grid

JESSICA ENRIGHT, University of Stirling
[Monday June 12 / lundi 12 juin, 16:20]
Building a better mouse maze

Mouse Maze is a Flash game about Squeaky, a mouse who has to navigate a subset of the grid graph using a simple deterministic
rule, which naturally generalises to a game on arbitrary graphs with some interesting chaotic-looking dynamics. We present
e�orts to generate graphs which e�ectively trap Squeaky in the maze for long periods of time, and some theoretical results
bounding how long he can be trapped. We show that Squeaky can always escape the graph in �nite time, but Squeaky can be
trapped forever if he cannot count properly.

ASIYEH SANAEI, Kwantlen Polytechnic University
[Monday June 12 / lundi 12 juin, 16:50]
Containing Robber's Damage

In the game of Cops and Robber, we introduce damage number of a graph which is, informally, the minimum number of
distinct vertices the robber can visit before caught or contained by the cops. In copwin graphs, obviously the damage number
is bounded by the capture time; however, for some classes the damage number is approximately half of the capture time. This
motivates the idea of minimizing the damage or containing it. We show that in almost all graphs the damage number is less
than n

2 , con�rm this result for graphs of small order and �nd or bound the damage number for classes of graphs.

Joint work with Danielle Cox at Mount Saint Vincent University.
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MACKENZIE WHEELER, University of Victoria
[Monday June 12 / lundi 12 juin, 17:20]
Cops and Robbers on In�nite Graphs

Since the introduction of the vertex pursuit game Cops and Robbers in the early 1980's, several characterizations of �nite
cop-win graphs have been known. One particular characterization of cop-win graphs is in terms of a vertex ordering called
a cop-win ordering. This de�nition of a cop-win ordering for �nite graphs does not directly translate to in�nite graphs. We
present a generalized de�nition of a cop-win ordering to in�nite graphs. We show that every in�nite graph that admits such an
ordering is cop-win. Under the additional hypothesis that the number of paths between any two vertices of an in�nite graph
is �nite, we show that an in�nite graph G is cop-win if and only if G has a cop-win ordering.
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Room/Salle: ENGLG05

Abstracts/Résumés

RICHARD WILLIAM RAMSAY DARLING, National Security Agency, U.S.A.
[Monday June 12 / lundi 12 juin, 15:20]
The Combinatorial Data Fusion Problem

Di�erent data sources place incompatible relational structures on a set V . In credit fraud, V may be merchants, addresses,
credit-card accounts, and user pro�les. A data fusion algorithm achieves global consistency by cutting certain relationships.

De�ne two combinatorial structures on vertex set V :

• A connected edge-weighted graph G = (V,E0, w), weights w : E0 → (0,∞).

• A hypergraph (V,F) where F ∩E0 = ∅, with no singletons, no F ∈ F a proper subset of another. Call F the forbidden
sets.

Any E1 ⊆ E0 induces a partition of V into disjoint graph components. The data fusion problem is to �nd E1 ⊂ E0 of
maximum total weight such that no graph component of (V,E1) contains a forbidden set.

Multicut and multiway cut are special cases where |F | = 2, ∀F ∈ F . We present some exact algorithms where applicable, and
approximation algorithms otherwise.

KAMAL GUPTA, Indian Institute of Technology Roorkee, India
[Monday June 12 / lundi 12 juin, 15:50]
Fractal Modelling of Earthquake Sequence Information using Iterative Function Systems

Kamal and Ekansh Gupta

Indian Institute of Technology Roorkee, Roorkee, India. email: kamalfes@iitr.ac.in; kamal.iitr@gmail.com.

We present an e�cient method to process and analyze information hidden in earthquake sequences around the globe using
Iterative Function Systems (IFS) of a dynamic process. Data created from earthquakes observed around the world in last 30
years are used to generate IFS images for several parameters like magnitude and depth of earthquakes. The entire data range
is scanned, using a mathematical method called coarse graining, in four bins and selecting a speci�c data window. Since Earth
is a dynamic system, the variations in the patterns manifest interesting fractal patterns. A four cornered chaos-game was
analyzed and de�nite patterns like sierpinski gasket and straight line are seen indicating preferences in earthquake sequences
over a particular magnitude or depth range. The process may be automatize for information processing.

XITENG LIU, Advanced Micro Devices, Inc
[Monday June 12 / lundi 12 juin, 16:20]
Essential Data Elements

In tradition, equivalent data matrices or ordered data sets must be in the same size. We introduce a new computing method
that breaches the tradition and builds equivalence between data sets in di�erent sizes. Essential data elements are extracted
from data sets. And The full data sets can be recovered from the essential elements. Both extraction and recovery may
be accomplished in real time. Equivalence between data sets and their essential subsets is thus realized by the invertible
operations. This equivalence changes traditional concepts and methodologies in mathematics, data science and data processing
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engineering. The new method may be extensively applied to image and video technologies, medical imaging, remote sensing,
wireless communication and so on. It greatly improves e�ciency of data acquisition, compression and visualization, especially
in resolution scalable applications. It makes revolutionary improvement in technical performance than existing methods. Demo
software and testing data are downloadable at http://qualvisual.net.

REBECCA KOTSONIS, Wake Forest University
[Monday June 12 / lundi 12 juin, 16:50]
A New Look at Clustering Coe�cients with Generalization to Weighted and Multi-Faction Networks

In this talk we propose a new method for studying local and global clustering in networks employing random walk pairs. The
method is intuitive and directly generalizes standard local and global clustering coe�cients to weighted networks and networks
containing nodes of multiple types. In the case of two-mode networks, the values obtained for commonly considered social
networks are in stark contrast to those obtained previously and provide a di�erent viewpoint for clustering. The approach is
also applicable in questions related to the study of segregation and homophily, in a general sense. Applications to existent data
sets are considered.

RUCHA JOSHI, Westwood High School
[Monday June 12 / lundi 12 juin, 17:20]
Method and Complexity of Finding Spatially Correlated Fault Zones in Dynamic 3D Networks

In dynamic 3D networks, the connection between all nodes is essential as it ensures proper quality of service. The coverage
is modeled by the wireless spherical range of each node that will connect with its neighbors if within range. A 3D spatially
correlated fault zone is the spherical volume with center (x, y, z) and radius `r' for which the removal of nodes in the region
leads to a decrease in network connectivity. Obtaining the fault zones using the smallest number of deterministic and placed
`spheres' is desired. This can identify potential vulnerabilities in the network and be used defensively to strengthen the network
or o�ensively to cause maximum damage. In this paper we �nd a polynomial number of such spatially correlated faults and
their locations in polynomial time to cover any `n' randomly placed nodes in 3D space, when the radius of the fault zone is
given.
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IM3: Algebraic Combinatorics

Org: Mike Zabrocki (York, Canada)

Room/Salle: ENG101

Abstracts/Résumés

CAROLINA BENEDETTI, York University, Fields Institute
[Tuesday June 13 / mardi 13 juin, 10:20]
Non-crossing and Non-nesting polytopes

N. Thiem de�ned unipotent polytopes in connection to certain representations of the unipotent group of upper triangular
matrices over a �nite �eld. In this talk we will de�ne two subpolytopes of the unipotent polytope U(β, P ) where P is the line
poset on n and β is the composition (1n). These two subpolytopes arise as the convex hull of non-crossing and non-nesting
partitions of [n], respectively. We will explore the combinatorics of these polytopes and their connection with the root lattice
of type A. This is current work with N. Bergeron , L. Colmenarejo and F. Saliola.

LAURA COLMENAREJO, York University, Fields Institute
[Tuesday June 13 / mardi 13 juin, 10:50]
A quantum Murnaghan Nakayama rule for Schubert polynomials.

We present a quantum Murnaghan Nakayama rule for the multiplication of any Schubert polynomial by a Schur polynomial (the
Schubert polynomial of a Grassmannian permutation). For this, we consider the action on the left (on the values) presented
by N. Bergeron and F. Sotille, and the action on the right (on the position) presented by Postnikov. Both actions present
properties related to cyclic invariance. We also describe a classic interval representative for any "hook interval". This is a
current work with C. Benedetti, N. Bergeron, F. Saliola and F. Sotille.

ADRIANO GARSIA, UC San Diego
[Tuesday June 13 / mardi 13 juin, 11:20]
Science Fiction and Macdonald Polynomals

In the 1998 paper "Science Fiction and Macdonald Polynomals� a variety of conjectures were formulated which are still
unproven. Since these conjectures reveal some truly remarkable properties of the modi�ed Macdonald basis , it is worth while
to rekindle the interest in this topic. That paper predates Mark Haiman's proof of the n! Conjecture. In this talk we will
present the results that have been recently obtained in our attempts to prove some of these conjectures.

ROSA ORELLANA, Dartmouth College
[Tuesday June 13 / mardi 13 juin, 11:50]
Pieri rules for symmetric group characters

The irreducible characters of the symmetric group are symmetric polynomials evaluated at the eigenvalues of permutation
matrices. In fact, these characters can be realized as symmetric functions that form a non-homogeneous basis for the ring of
symmetric functions. The structure coe�cients for the (outer) product of these functions are the stable Kronecker coe�cients.
In this talk we describe the Pieri rules for this new basis. This is joint work with Mike Zabrocki

MARINO ROMERO, UC San Diego
[Tuesday June 13 / mardi 13 juin, 12:20]
On the Delta Conjecture at q = 1
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The Delta Conjecture of Haglund, Remmel, and Wilson gives a combinatorial interpretation for the symmetric function ∆ek
en.

We will prove this conjecture at q = 1. Doing so will give a general approach for computing Delta operator expressions at
q = 1, and we will explore some of the structures that arise.
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Org: Peter Nelson (Waterloo)

Room/Salle: ENG102

Abstracts/Résumés

JOE BONIN, George Washington University
[Tuesday June 13 / mardi 13 juin, 10:20]
Minor-Closed Classes of Polymatroids

A polymatroid is a function ρ : 2E → Z that has all of the properties of a matroid rank function except that ρ(X) may exceed
|X|. Some polymatroids can be obtained by adding the rank functions of several matroids on E. We consider minor-closed
classes of polymatroids that are obtained by imposing various conditions on the matroids whose rank functions are added. In
some cases, we obtain excluded-minor characterizations of these classes; in others we give in�nitely many excluded minors,
thereby suggesting that excluded-minor characterizations are likely to be very di�cult to obtain. This is joint work with Carolyn
Chun and Deborah Chun.

RONG CHEN, Fuzhou University
[Tuesday June 13 / mardi 13 juin, 10:50]
In�nitly many excluded minors for frame matroids and for lifted-graphic matroids

In the talk, I will present in�nite sequences of excluded minors for both the class of lifted-graphic matroids and the class of
frame matroids.This is joint work with Jim Geelen.

JIM GEELEN, University of Waterloo
[Tuesday June 13 / mardi 13 juin, 11:20]
Toward computable bounds for Rota's Conjecture

For each �nite �eld F there are only �nitely many excluded minors for the class of F-representable matroids. Our proof of this
theorem does not give a computable bound for the size of the excluded minors in terms |F|. In this talk we sketch ideas that
bring us closer to obtaining such a bound. This is joint work with Bert Gerards and Geo� Whittle.

TONY HUYNH, Université Libre de Bruxelles
[Tuesday June 13 / mardi 13 juin, 11:50]
Extension Complexity of Matroid Polytopes

The extension complexity of a polytope P is the minimum number of facets over all polytopes Q that a�nely project to P .
Note that if Q has far fewer facets than P , then it is more e�cient to do linear programming over Q instead of P .

Given a matroid M , we can think of M as a polytope via its base polytope (the convex hull of its bases). Therefore, extension
complexity is also a measure of how complicated a matroid is. In this talk, I will give a crash course on extension complexity,
with particular emphasis on matroid polytopes.

MIKE NEWMAN, University of Ottawa
[Tuesday June 13 / mardi 13 juin, 12:20]
Matroid classes with many excluded minor
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Much of matroid theory has been concerned with e�ectively describing minor-closed classes, and one major approach has been
through describing the excluded minors. As the number of excluded minors grows, this becomes less practical. How bad can
this get?

We consider classes of matroids that have more excluded minors than members, dubbed "fractal classes". Speci�cally, the
ratio of the number of excluded minors of size n to the number of members of size n goes to zero. It turns out that there are
some surprisingly straightforward examples, and the above-mentioned ratio can in fact achieve any value whatsoever
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CM7: Discrete Mathematical Biology, Part I

Org: Torin Greenwood and/et Christine Heitsch (Georgia Institute of Technology)

This pair of minisymposia will examine discrete models and combinatorial methods across a spectrum of mathematical biology.
Problems in biology motivate new combinatorial methods, which have intrinsic mathematical appeal. Complementing this,
new mathematical techniques bring advancements to biology. These talks exhibit the fruitful interplay between the �elds.

Room/Salle: ENG105

Abstracts/Résumés

SHARLEE CLIMER, University of Missouri - St. Louis
[Tuesday June 13 / mardi 13 juin, 10:20]
Embracing the complexity of combinatorial GWAS

Unlike monogenic traits, complex traits typically arise due to combinations of genetic factors, and standard genome-wide
association studies (GWAS) can miss these interactions. An additional challenge is genetic heterogeneity, in which di�erent
subsets of individuals acquire the trait due to di�erent combinations of genetic factors, muddling associations between markers
and trait status. We have developed a network-based approach, BlocBuster, to address these confounding properties. Two key
characteristics di�erentiate BlocBuster from conventional methods: a vector-based correlation measure captures heterogeneity
and an expanded network sca�old increases information retention. This approach has facilitated the discovery of overlooked
patterns for several diverse complex traits.

JOANNA ELLIS-MONAGHAN, Saint Michael's College
[Tuesday June 13 / mardi 13 juin, 10:50]
Ins and Outs of DNA Self-Assembly

New areas of mathematical investigation arise from determining optimal design strategies for self-assembling DNA nanostruc-
tures, particularly in developing graph-theoretical models for assembling the target molecules. The various DNA assembly
methods may be grouped roughly into the areas of double-coverings, tile assembly (�exible and rigid), and DNA origami (�lled
and skeletal). As these have become increasingly sophisticated, the question of automating design processes arise, particularly
for biomolecular computing applications, where existence and computational complexity questions must be addressed for both
designing the input structures and reading the output. We present hardness results for some common strategies and discuss
their implications.

TORIN GREENWOOD, Georgia Institute of Technology
[Tuesday June 13 / mardi 13 juin, 11:20]
Using Experimental Data to Deconvolve Structural Signals

The combinatorial arrangement of RNA base pairings encodes functional information, and a sequence is typically predicted to
fold to a single minimum free energy conformation. But, an increasing number of RNA molecules are now known to fold into
multiple stable structures. Discrete optimization methods are commonly used to predict foldings, and adding experimental data
as auxiliary information improves prediction accuracy when there is a single dominant conformation. In this talk, we describe the
challenges of extending the thermodynamic prediction approaches with experimental data to multimodal structural distributions,
and we discuss alternative methods, such as those with stochastic context free grammars.
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EZRA MILLER, Duke University
[Tuesday June 13 / mardi 13 juin, 11:50]
Fruit �y wing veins as embedded planar graphs

The topology of fruit �y wing veins is a model highly canalized (rarely varying) discrete feature. The question here is whether
evolutionary forces can nonetheless generate topologically new features with enough frequency for selection to act. Our analysis
summarizes the metrically embedded planar vein graphs in a way that allows graphs with di�erent topologies to be compared
in a single statistical analysis. Multiparameter persistent homology serves as a natural data structure in this case. We recast
and greatly extend the algebraic, combinatorial, and algorithmic foundations of persistence for this biological investigation, but
the resulting methodology is general and widely applicable.

SONJA PETROVIC, Illinois Institute of Technology
[Tuesday June 13 / mardi 13 juin, 12:20]
Discrete methods for statistical network analysis in biology

Sampling algorithms, hypergraph degree sequences, and polytopes play a crucial role in statistical analysis of network data.
Through the running examples of protein-protein interaction and neuronal networks, this talk will o�er a brief overview of open
problems in this area of discrete mathematics from the point of view of a particular family of statistical models for networks
called exponential random graph models. The emphasis will be on statistical relevance of the discrete problems.
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CM8: Graph Colouring, Part II

Org: Michelle Delcourt (University of Illinois at Urbana-Champaign)

Graph coloring is one the oldest and most storied areas of graph theory. Despite dating back to the days of the Four Color
Conjecture, there has been much recent interest and active progress in this area, especially in the last few decades. Many
generalizations of graph coloring, developed to tackle practical problems, can be extended beyond their original applications in
order to attack new areas. This two-part minisymposium seeks to highlight a number of these interesting new developments
by bringing together researchers in this classical �eld.

Room/Salle: ENG106

Abstracts/Résumés

ANTON BERNSHTEYN, University of Illinois at Urbana-Champaign
[Tuesday June 13 / mardi 13 juin, 10:20]
Dirac's theorem for DP-critical graphs

Correspondence coloring, or DP-coloring, is a generalization of list coloring introduced recently by Dvo°ák and Postle. I will
talk about a version of Dirac's theorem on the minimum number of edges in critical graphs in the framework of DP-colorings.
A corollary of this result is a solution to the problem, posed by Kostochka and Stiebitz, of classifying list-critical graphs that
satisfy Dirac's bound with equality. This is joint work with Alexandr Kostochka.

VIDA DUJMOVIC, University of Ottawa
[Tuesday June 13 / mardi 13 juin, 10:50]
Layered tree-compositions and graph colouring

Layered tree-decompositions are recently introduced generalizations of tree-decompositions. I will show how they can be used
to obtain new results on couple of group colouring problems on proper minor closed families of graphs and beyond.

LUKE POSTLE, University of Waterloo
[Tuesday June 13 / mardi 13 juin, 11:20]
List Coloring with Requests

If a graph G is L-colorable, how robust is the set of L-colorings? One approach to this question as studied by Thomassen and
many others is to ask whether G has exponentially many L-colorings. Here we introduce and investigate a di�erent approach.
We say G is ε-�exible with respect to a list assignment L if for every partial (not necessarily proper) L-coloring φ of G, there
exists a proper L-coloring φ′ of G which agrees with φ on at least an ε-fraction of its support. This is joint work with Zdenek
Dvorak and Sergey Norin.

HEHUI WU, Shanghai Center for Mathematical Sciences
[Tuesday June 13 / mardi 13 juin, 11:50]
Digraphs coloring and tournaments with large domination number

A proper coloring of a digraph is a vertex coloring with no monochromatic directed cycle.

Erd®s and Neumann-Lara conjectured that if a undirected graph has large chromatic number, so does one of its orientaion.
With Bojan Mohar, we proved the fractional version.
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Recently, with Ararat Harutyunyan, Tien-Nam Le, Stéphan Thomassé, we show that if the domination number of a Tournament
is large, then so does one subtournament of bounded size. This veri�es a conjecture of Berger et al: If the out-neighborhood
of each vertex of a tournament has bounded chromatic number, so does the whole tournament.

ARARAT HARUTYUNYAN, University of Toulouse
[Tuesday June 13 / mardi 13 juin, 12:20]
Coloring dense digraphs

The chromatic number of a digraph D is the minimum number of acyclic subdigraphs covering the vertex set of D. A tournament
H is a hero if every H-free tournament T has bounded chromatic number as a function of H. Motivated by the Erdös�Hajnal
conjecture, Berger et al. fully characterized the class of heroes in 2013. A simple digraph H is said to be a superhero if
every H-free simple digraph D has chromatic number bounded as a function of H and α(D), the independence number of the
underlying graph of D. We prove that a digraph is a superhero if and only if it is a hero, hence characterizing all superheroes.
This answers a question of P. Aboulker. Based on joint work with T.-N. Le, A. Newman and S. Thomassé.
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CM9: Graphs and Games: the Mathematics of Richard Nowakowski (Part I)

Org: Shannon Fitzpatrick (University of Prince Edward Island)

This minisymposium is in honour of Richard Nowakowski, on the occasion of his 65th birthday. Throughout his career,
Richard has worked on a variety of problems, but his in�uence has been most keenly felt in the �elds of Graph Searching and
Combinatorial Game Theory. This is an opportunity for Richard's former students, collaborators, and colleagues to present
research in areas of particular interest to Richard, and celebrate his contribution to mathematics in Canada.

Room/Salle: ENGLG02

Abstracts/Résumés

NANCY CLARKE, Acadia University
[Tuesday June 13 / mardi 13 juin, 10:20]
Cops and Robbers with Gangs

A variation of the Cops and Robber game is considered in which the robber side consists of �gangs� of robbers that can win by
attacking a cop. We present results for gangs of two robbers on graphs of small girth. This is joint work with A. Sanaei.

STEPHEN FINBOW, Saint Francis Xavier University
[Tuesday June 13 / mardi 13 juin, 10:50]
Eternal Domination Game on King Graphs

The eternal domination game is a two-player game. An in�nitely fast attacker repeatedly attempts to in�ltrate a network,
while mobile units seek to respond to each attack. A king graph has the squares of m×n chessboard for its vertices and each
edge corresponds to a legal move by a king. In this talk we discuss recent advances in the eternal domination game with a
focus on determining who will win (under optimal play) on a king graph.

SHANNON FITZPATRICK, University of Prince Edward Island
[Tuesday June 13 / mardi 13 juin, 11:20]
The Game of k-Visibility Cops and Robber

The game of Cops and Robber on a graph is a pursuit-evasion game in which both the Cops and Robber know the position
of each player at any given moment. We consider the k-visibility Cops and Robber game, a variation in which the Cops are
only aware of the Robber's position when the Robber is at distance at most k from at least one of the Cops. Results regarding
trees, chordal graph and retracts will be presented. (This is joint work with N. Clarke, D. Cox, C. Du�y, D.Dyer, and M.E.
Messinger.)

NEIL MCKAY, University of New Brunswick, Saint John
[Tuesday June 13 / mardi 13 juin, 11:50]
Brussels Sprouts, Lattices, and Game Trees

A botanical walk through the garden of combinatorial games tended by Richard Nowakowski.

MARGARET-ELLEN MESSINGER, Mount Allison University
[Tuesday June 13 / mardi 13 juin, 12:20]
Chip Di�usion
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A �nite number of chips are assigned to the vertices of a graph. At each time-step, every vertex simultaneously sends one
chip to each neighbour with fewer chips. As with chip-�ring, a natural �rst question is whether the long term behaviour is
necessarily periodic. The talk will focus on a partial answer to this question. In particular, we show that for some graph classes,
the process eventually exhibits periodic behaviour. Joint work with C. Du�y, T.F. Lidbetter, and R.J. Nowakowski.
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CM10: In honour of the work of Alex Rosa (Part I)

Org: Peter Danziger, Tommaso Traetta (Ryerson University)

On the occasion of Alex Rosa's 80th birthday we o�er these two sessions in honour of his work. Particularly known for his work
on Triple Sytems, Dr. Rosa has published in many areas of Combinatorics including Graph Labellings, Steiner Triple systems
and Graph Decompositions. He has over 200 refereed journal publications, many books, and was a founding editor of the
Journal of Combinatorial Designs. He has been awarded the prestigous Euler medal by the Institute of Combinatorics and its
Applications. He is universally recognised as one of the leading lights of modern Combinatorics, his activities and in�uence in
Discrete Mathematics continue to this day. These sessions will highlight recent progress in areas of interest in Design Theory
and beyond to which Alex has blazed the trail.

Room/Salle: ENGLG04

Abstracts/Résumés

PETER DUKES, University of Victoria
[Tuesday June 13 / mardi 13 juin, 10:20]
Fractional decompositions and completing partial latin squares

A fractional triangle decomposition of a graph G is a nonnegative weighting of the copies of K3 in G such that every edge has
total weight 1.
I will survey some su�cient conditions for a graph G to admit a fractional triangle decomposition. The focus is on graphs
which are `locally dense' in the complete graph or complete tripartite graph. Using a recent theorem of Barber et al., this leads
to asymptotic results on genuine triangle decompositions.

An application is the completion problem for partial latin squares, a topic investigated in Alex Rosa's work.

FRAN�K FRANTI�EK, McMaster University
[Tuesday June 13 / mardi 13 juin, 10:50]
d-step approach to periodical structures in strings

What is the maximum number of runs/distinct squares in a string of length n are natural questions. The runs conjecture
limiting the number of runs to n was settled in 2015, the equivalent squares conjecture is not settled yet; the best upper bound
is 11n/6. In 2013, we proposed d-step approach to both problems and conjectured tighter upper bounds for both. Using the
technique of Lyndon roots, we showed recently that d-step conjecture for runs holds true. The d-step approach has been used
for computing the values of respective functions for strings of lengths that were previously unfeasible.

ESTHER LAMKEN, University of Caltech
[Tuesday June 13 / mardi 13 juin, 11:20]
An existence theory for incomplete designs

An incomplete pairwise balanced design is equivalent to a pairwise balanced design with a distinguished block, called a `hole'.
If there are v points, a hole of size w, and all (other) block sizes equal k, this is denoted IPBD((v;w), k). In addition to
congruence restrictions on v and w, there is also a necessary inequality: v > (k − 1)w. In this talk, I will discuss existence
results for IPBD((v;w), k): one in which w is �xed and v is large, and the other in the case v > (k− 1 + ε)w when w is large
(depending on ε). I will also discuss some generalizations.
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NABIL SHALABY, Memorial University
[Tuesday June 13 / mardi 13 juin, 11:50]
Rosa sequences

In 1966 Rosa introduced a sequence R = (r1, r2, ..., r2n+1) of 2n+1 integers that satisfy the following conditions:

(1) For every k ∈ {1, 2, ..., n} there exist exactly two elements ri, rj such that ri = rj = k.

(2) If ri = rj = k with i < j, then j − i = k.

(3) rn+1 = 0

For example, (1,1,3,4,0,3,2,4,2) is a Rosa sequence of order 4 .

In this talk, we survey the development of Rosa sequences and re�ect on examples of Professor Rosa as a supervisor.

DOUG STINSON, University of Waterloo
[Tuesday June 13 / mardi 13 juin, 12:20]
Some results on the existence of t-all-or-nothing transforms over arbitrary alphabets

A (t, s, v)-all-or-nothing transform (AONT) is a bijective mapping de�ned on s-tuples over an alphabet of size v, which satis�es
the condition that the values of any t input co-ordinates are completely undetermined, given the values of any s − t output
co-ordinates. The main question we address in this talk is: for which choices of parameters does a (t, s, v)-AONT exist? We
concentrate on the case t = 2 for arbitrary values of v, where we obtain various necessary as well as su�cient conditions for
existence of these objects. We also show some connections between AONTs, orthogonal arrays and resilient functions.
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IM5: Locality in Coding Theory

Org: Parikshit Gopalan (VMWare)

Room/Salle: ENG101

Abstracts/Résumés

PARIKSHIT GOPALAN, VMWare
[Tuesday June 13 / mardi 13 juin, 15:20]
Locally Recoverable Codes

Locally Recoverable Codes aka LRCs are a �avor of codes with desirable locality guarantees that have been studied in the
context of distributed storage. They give strong worst-case guarantees but additionally ensure quick and easy recovery from
typical failure scenarios. At a �rst cut, "typical" was taken to mean few failures, but there have been recent attempts to model
more complex correlated failures. This talk will brie�y survey the main insights in this area and open problems.

ANKIT RAWAT, MIT
[Tuesday June 13 / mardi 13 juin, 15:50]
MDS Codes with Small Sub-packetization and Near-optimal Repair Bandwidth

Minimum storage regenerating (MSR) codes form a special class of maximum distance separable (MDS) codes by providing
mechanisms for exact regeneration of a single code-block by downloading the minimum amount of information from the
remaining code-blocks. As a result, the MSR codes �nd application to distributed storage systems to ensure node repairs with
optimal repair-bandwidth. However, constructions of MSR codes require large sub-packetization levels, which restricts their
employment in practice. In this talk, I'll present two general approaches to construct MDS codes that signi�cantly reduce the
required sub-packetization level by incurring slightly higher repair-bandwidth as compared to the MSR codes.

SIVAKANTH GOPI, Princeton
[Tuesday June 13 / mardi 13 juin, 16:20]
2-Server PIR with sub-polynomial communication

A 2-server Private Information Retrieval (PIR) scheme allows a user to retrieve the i'th bit of an n-bit database replicated
among two servers (which do not communicate) while not revealing any information about i to either server. The privacy of
the user is information theoretic and does not rely on any cryptographic assumptions. In this work we construct a new 2-server
PIR scheme with total communication cost no(1) matching previously known results for 3 servers. The main ingredient in
these protocols is a combinatorial construction of Grolmusz called Matching Vector Families, and our protocol uses polynomial
interpolation using partial derivatives.

SWASTIK KOPPARTY, Rutgers
[Tuesday June 13 / mardi 13 juin, 16:50]
Locally-testable and locally-correctable codes approaching the Gilbert-Varshamov bound

I will talk about a new binary error-correcting codes which combine local testability and local correctability, usually associated
with rigid algebraic codes, with the best known rate-distance tradeo�, usually associated with random codes.

Based on joint work with Sivakanth Gopi, Rafael Oliveira, Noga Ron-Zewi and Shubhangi Saraf
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ALEXANDER BARG, UMD
[Tuesday June 13 / mardi 13 juin, 17:20]
MDS codes with optimal regeneration

The repair problem is a recent direction in coding theory, motivated by the need to increase reliability of distributed storage
systems. We say that a code over a �eld Fq can be repaired optimally if the number of �eld symbols used to correct an erasure
(the "repair bandwidth") meets the so-called cut-set bound on this quantity. We present constructions of MDS array codes
with optimal repair bandwidth for any given number of parity symbols. We also discuss repair of Reed-Solomon codes, giving
a construction of RS codes with asymptotically optimal repair. Based on joint works with Min Ye (UMD).
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CM11: Computational combinatorics

Org: Jan Goedgebeur (Ghent University) and/et Torsten Mütze (TU Berlin)

Computers are often used in combinatorics to determine if combinatorial objects with given structural or extremal properties
exist as these existence problems are often too complex to solve by hand. This is done by designing and implementing generation
algorithms which construct combinatorial objects from a given class (typically avoiding the generation of isomorphic copies).
This minisymposium presents some recent examples where computers have been successfully used to solve problems in graph
colouring, Hamiltonicity and Ramsey theory.
This minisymposium has a companion entitled `Combinatorial Gray codes', covering algorithms for generating various families
of combinatorial objects, which are an essential tool for such exhaustive enumeration approaches.

Room/Salle: ENG102

Abstracts/Résumés

RICHARD BREWSTER, Thompson Rivers University
[Tuesday June 13 / mardi 13 juin, 15:20]
Computational examples for aiding graph theory research

We examine projects where computational tools played a role in generating key examples. Furthermore, the computational
techniques turned out to be useful tools for aiding undergraduate research students. We consider two problem areas. The
�rst is graph homomorphisms. An H-recolouring sequence of G is a sequence of homomorphisms G → H where successive
mappings di�er on a single vertex. Examples computed by Jon Noel led to a series of papers on circular recolouring problems.
The second area is broadcast domination and its dual multipacking. The speaker's explorations with Sage have led to new
results regarding grids.

JAN GOEDGEBEUR, Ghent University
[Tuesday June 13 / mardi 13 juin, 15:50]
Generation of hypohamiltonian graphs

We will present a new algorithm to generate all non-isomorphic hypohamiltonian graphs of a given order. (A graph G is
hypohamiltonian if G is non-hamiltonian and G− v is hamiltonian for every v ∈ V (G)).
Using this algorithm, we were able to generate complete lists of hypohamiltonian graphs of much larger orders than what was
previously possible. This allowed us amongst others to �nd the smallest hypohamiltonian graph of girth 6 and to show that
the smallest planar hypohamiltonian graph has order at least 23.

This is joint work with Carol Zam�rescu.

GARY MACGILLIVRAY, University of Victoria
[Tuesday June 13 / mardi 13 juin, 16:20]
Hamiltonicity of Bell and Stirling colour graphs

The k-Bell colour graph of a graph G has as vertices the partitions of V (G) into at most k independent sets, with Π and
Λ being adjacent if there exists x such that Π|V (G)−x

= Λ|V (G)−x
. The k-Stirling colour graph of G is de�ned similarly for

partitions into exactly k independent sets.

We show that if V (G)| = n, then the n-Bell colour graph of G is Hamiltonian unless G ∼= Kn,Kn − e. We also show that for
k ≥ 4, the k-Stirling colour graph of a tree with at least k + 1 vertices is Hamiltonian.
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STANISLAW RADZISZOWSKI, Rochester Institute of Technology
[Tuesday June 13 / mardi 13 juin, 16:50]
Chromatic vertex Folkman numbers, general Folkman problems, and related computational challenges

Graph G (vertex/edge)-arrows graphs H1, . . . ,Hk if every k-coloring of its (vertices/edges) contains a monochromatic copy of
Hi, in some color i. A branch of Ramsey theory concerning properties of this arrowing for F -free G, for some graphs F , leads to
Folkman-type problems and numbers. Graph G sometimes meets exactly the best bound on its chromatic number. We present
some results on the existence of such graphs and related bounds on Folkman numbers, which often lead to computational
challenges. We also summarize what was accomplished computationally, and what not, for similar but more general Folkman
problems.
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CM12: Discrete Mathematical Biology, Part II

Org: Torin Greenwood and/et Christine Heitsch (Georgia Institute of Technology)

This pair of minisymposia will examine discrete models and combinatorial methods across a spectrum of mathematical biology.
Problems in biology motivate new combinatorial methods, which have intrinsic mathematical appeal. Complementing this,
new mathematical techniques bring advancements to biology. These talks exhibit the fruitful interplay between the �elds.

Room/Salle: ENG105

Abstracts/Résumés

PETER CLOTE, Boston College
[Tuesday June 13 / mardi 13 juin, 15:20]
Network properties of RNA secondary structures

The kinetics of RNA secondary structure folding depends on properties of the exponentially large collection of structures. In
this talk we describe methods to e�ciently compute certain network properties of RNA � for instance, expected degree, as well
as new, yet unpublished results.

ELENA DIMITROVA, Clemson University
[Tuesday June 13 / mardi 13 juin, 15:50]
Unique Reduced Gröbner Bases of Ideals of Points

Computation of vanishing ideals of points comes with challenges even over �nite �elds. Gröbner bases are the standard tool for
computation but for most sets of points the vanishing ideal has several equally �nice" generating sets. These sets yield multiple
interpolating polynomials which is not optimal in the context of model selection. In this talk, we will identify properties of
the points that result in a unique reduced Gröbner basis for the ideal and see how they bene�t the design of experiments and
selection of algebraic models of systems in mathematical biology.

TARA PETRIE, Simon Fraser University
[Tuesday June 13 / mardi 13 juin, 16:20]
Folding something other than laundry

RNA (ribonucleic acid) is the connection between genetic information and proteins. The nucleotides adenine (A), uracil (U),
guanine (G), and cytosine (C) are the building blocks of RNA. The nucleotide A pairs with the nucleotide U, and similarly G
pairs with C. These nucleotide pairings create folds in the RNA sequence, which we refer to as the secondary structure. The
secondary structure's stability increases with the number of pairings, but in general, even with a maximum number of pairings,
there is more than one way a sequence of nucleotides can fold. This motivates the combinatorial RNA design problem: given
a target secondary structure T , can we specify an RNA sequence which can achieve its maximum number of nucleotide pairs
in only one way, namely by folding into the speci�ed secondary structure T . This talk examines the case where all nucleotides
are paired and the trickier case where some go unpaired.

CHRISTIAN REIDYS, Virginia Institute of Technology
[Tuesday June 13 / mardi 13 juin, 16:50]
a new grammar for PK-structures

RNAFeatures is a novel grammar, capable of generating any RNA structure, including pseudoknots (PK). PK-structures seen
as fat-graphs, lead to a �ltration by their genus, with RNA secondary-structures corresponding to PK-structures of genus zero.
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RNAFeatures acts on formal, arc-labeled RNA secondary-structures, called lambda-structures. These correspond one-to-one
to PK-structures together with decorations that consist of backbone permutations, for which the PK-structure is crossing-free.
RNAFeatures employs an enhancement labeling of symbols and production rules. RNAFeatures is used to obtain a stochastic
context-free grammar for PK-structures, using RNA sequences and structures. The induced grammar facilitates fast Boltzmann
sampling and statistical analysis.

DAVID SIVAKOFF, Ohio State University
[Tuesday June 13 / mardi 13 juin, 17:20]
Discrete Excitable Media

Excitable media are characterized by a local tendency towards synchronization, which can lead to waves of excitement through
the system. In discrete models of excitable media, one is interested in whether or not sites are excited in�nitely often, and if
so, whether the density of domain walls between disagreeing sites tends to 0. We introduce a new comparison process, which
lets us study the asymptotic rate at which a site gets excited in two classical models of excitable media, as well as a novel
model for pulse-coupled oscillators introduced by Lyu in 2015. Based on work with Lyu and Gravner.
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CM13: Geometry and Combinatorial Optimization
Geometry and Combinatorial Optimization

Org: Guyslain Naves (Aix-Marseille University)

This session's focus is on geometric aspects of combinatorial optimization.

Room/Salle: ENGLG02

Abstracts/Résumés

MARCEL CELAYA, Georgia Tech
[Tuesday June 13 / mardi 13 juin, 15:20]
The linear span of lattice points in the half-open unit cube

Let Λ ⊂ Rn be a lattice which contains the integer lattice Zn. We characterize the space of linear functions Rn → R which
vanish on the lattice points of Λ lying in the half-open unit cube [0, 1)n. We also �nd an explicit formula for the dimension of
the linear span of Λ ∩ [0, 1)n.

ROBERT DAVIS, Michigan State University
[Tuesday June 13 / mardi 13 juin, 15:50]
Detecting the Integer Decomposition Property in Re�exive Simplices

The Ehrhart series of a lattice polytope P is a rational function encoding the number of lattice points in nonnegative integer
dilates of P . The numerator of this series is the (Ehrhart) h∗-polynomial of P , and its list of coe�cients, called the h∗-vector,
are nonnegative integers. A wide-open conjecture claims that all Gorenstein polytopes with the integer decomposition property
(IDP) have unimodal h∗-vectors. Without requiring IDP, the conjecture is false even in the case of re�exive simplices. In
this talk, we recast the conjecture for re�exive simplices in the language of number theory according to a classi�cation via
arithmetic sequences. We then prove the conjecture for certain families of re�exive simplices, and see that there exist simplices
within these families that meet only a necessary (but not su�cient) condition for possessing IDP.

GUYSLAIN NAVES, Marseille University
[Tuesday June 13 / mardi 13 juin, 16:20]
Packing and covering with balls on Busemann surfaces

We prove that for any compact subset S of a Busemann surface (S, d) (in particular, for any simple polygon with geodesic
metric) and any positive number δ, the minimum number of closed balls of radius δ with centers at S and covering the set S
is at most 19 times the maximum number of disjoint closed balls of radius δ centered at points of S: ν(S) ≤ ρ(S) ≤ 19ν(S),
where ρ(S) and ν(S) are the covering and the packing numbers of S by δ-balls.

ANDRAS SEBO, Grenoble
[Tuesday June 13 / mardi 13 juin, 16:50]
Tours, Colouring or Somewhere In Between

TBA

NICHOLAS EARLY, Penn State
[Tuesday June 13 / mardi 13 juin, 17:20]
How to Scale A Hypersimplex
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Geometry and Combinatorial Optimization

This talk is motivated by the question, �what happens to the simplicial structure of a hypersimplex when it is scaled by an
integer factor?� The (partial) answer, which became the body of our thesis, enlists a new categori�cation of the theory of
generalized permutohedra.

A. Ocneanu has built the geometric foundation for the categori�cation in the past decade. In our thesis, we develop theory to
prove a conjecture of Ocneanu, leading us to generalize the classical Worpitzky identity in combinatorics to an isomorphism
between symmetric group representations on permutohedral cones, which Ocneanu calls plates, in hypersimplices. The proof
of the character formula involves counting solutions to a modular Diophantine equation involving the cycle lengths of a
permutation.

In this talk, we introduce aspects of the theory of plates as needed and present some of the main techniques from our thesis.
Time permitting, we shall describe possible applications to physics.
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Org: Jason Brown (Dalhousie University)

For a variety of combinatorial problems, such as network reliability and graph colourings, the models turn out to be graph
polynomials. On the other hand, the investigation of various subgraph properties (such as independence and domination) leads
one to explore the associated combinatorial sequences by formulating generating polynomials. In all cases, polynomials carry
useful or even essential information about the underlying combinatorics, and the connections allow one to draw on classical
areas of mathematics, such as analysis and algebra, in the investigations.

Room/Salle: ENG106

Abstracts/Résumés

JASON BROWN, Dalhousie University
[Tuesday June 13 / mardi 13 juin, 15:20]
Recent Results on Chromatic Polynomials

The chromatic polynomial of a �nite graph G counts the number of ways the vertices of a graph can be colored with x colours
so that adjacent vertices receive di�erent colors. Chromatic polynomials were initially introduced while working on the Four
Color Conjecture, and have been studied not only for what they can say about chromatic theory but also as analytic and
algebraic objects of interest in their own right. In this talk I will present recent work on new bounds for chromatic polynomials
as well as results on the real part, imaginary part and moduli of their roots.

BEN CAMERON, Dalhousie University
[Tuesday June 13 / mardi 13 juin, 15:50]
On the Unimodality of Independence Polynomials of Very Well-Covered Graphs

The independence polynomial of a graph is the generating function of the numbers of independent sets of each size. A
graph of order n is very well-covered if every maximal independent set has size n

2 . Levit and Mandrescu conjectured that the
independence polynomial of every very well-covered graph is unimodal. In this talk we will show that every graph is embeddable
as an induced subgraph of a very well-covered graph whose independence polynomial is unimodal, by considering the location
of the roots of such polynomials. This is a joint work with Jason Brown of Dalhousie University.

DANIELLE COX, Mount Saint Vincent University
[Tuesday June 13 / mardi 13 juin, 16:20]
Optimality Results for Graph Polynomials

One of the many topics one can investigate regarding graph polynomials is the existence of optimal polynomials on a domain,
D. In this talk we will discuss some known optimality results as well as some new ones for a variety of graph polynomials, such
as the independence polynomial, chromatic polynomial and reliability polynomials.

LUCAS MOL, University of Winnipeg
[Tuesday June 13 / mardi 13 juin, 16:50]
Roots of all-terminal reliability and node reliability polynomials

Given a graph G in which nodes are perfectly reliable but each edge fails independently with probability q ∈ [0, 1], the all-
terminal reliability of G is the probability that all nodes can communicate with one another. If instead the edges are perfectly
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reliable but each node fails independently with probability q, then the node reliability of G is the probability that the operational
nodes can all communicate with one another in the graph that they induce. In this talk, we present some new results on the
roots of each of these polynomials which indicate major di�erences between these models of reliability.

DAVID WAGNER, University of Waterloo
[Tuesday June 13 / mardi 13 juin, 17:20]
The algebra of �ows in graphs

We give a simple and more explicit description of a graded algebra de�ned in terms of a graph G nearly 20 years ago. If G has
n vertices and c components, then the Poincaré polynomial of this algebra is the specialization tn−cT (G; t−1, 1+ t) of its Tutte
polynomial. Recent calculations by Ghislain McKay show that for all simple graphs with up to nine vertices, the sequence of
coe�cients of this polynomial is logarithmically concave. I will discuss one current approach towards the conjecture that this
holds for all graphs.
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CM15: In honour of the work of Alex Rosa (Part II)

Org: Peter Danziger, Tommaso Traetta (Ryerson University)

On the occasion of Alex Rosa's 80th birthday we o�er these two sessions in honour of his work. Particularly known for his work
on Triple Systems, Dr. Rosa has published in many areas of Combinatorics including Graph Labellings, Steiner Triple systems
and Graph Decompositions. He has over 200 refereed journal publications, many books, and was a founding editor of the
Journal of Combinatorial Designs. He has been awarded the prestigious Euler medal by the Institute of Combinatorics and its
Applications. He is universally recognised as one of the leading lights of modern Combinatorics, his activities and in�uence in
Discrete Mathematics continue to this day. These sessions will highlight recent progress in areas of interest in Design Theory
and beyond to which Alex has blazed the trail.

Room/Salle: ENGLG04

Abstracts/Résumés

ANDREA BURGESS, University of New Brunswick
[Tuesday June 13 / mardi 13 juin, 15:20]
Recent advances on the Hamilton-Waterloo problem

The Hamilton-Waterloo problem, HWP(v;m,n;α, β), asks whether there is a 2-factorization of Kv (for v odd) or Kv− I (for
v even) into α Cm-factors and β Cn-factors, where n ≥ m ≥ 3. We present joint work with Peter Danziger and Tommaso
Traetta giving a signi�cant advancement towards solving this problem when the cycle lengths m and n are odd. If v, m,
and n are all odd, we show that the obvious necessary conditions are su�cient except possibly if β ∈ {1, 3}, α = 1, or
v = mn/ gcd(m,n). A similar result is obtained for even v, with a few further possible exceptional families.

BARBARA MAENHAUT, University of Queensland
[Tuesday June 13 / mardi 13 juin, 15:50]
Hamilton Decompositions of Line Graphs

Given a graph G, the line graph of G, denoted L(G), is the graph whose vertices are the edges of G and in which two vertices
are adjacent if and only if the corresponding edges of G are adjacent. In this talk we consider conditions on G that ensure that
L(G) has a Hamilton decomposition, and present the following theorem: If a d-regular graph G is Hamiltonian (for d even) or
contains a Hamiltonian 3-factor (for d odd), then L(G) has a Hamilton decomposition.

DAVID PIKE, Memorial University
[Tuesday June 13 / mardi 13 juin, 16:20]
Colourings of Group Divisible Designs

A group divisible design (GDD) consists of a set V , a partition of V into subsets called groups, and a collection B of subsets
of V called blocks such that each 2-subset of V that is a subset of no group is contained within exactly one block. A GDD
colouring is a function f : V → C where C is a set of colours and |{f(x) : x ∈ B}| > 2 for each B ∈ B. The chromatic
number of a design is the least cardinality |C| for which a colouring exists. We will discuss recent progress on GDD colourings.
This is joint work with Burgess, Danziger, Dinitz and Donovan.

BRETT STEVENS, Carleton University
[Tuesday June 13 / mardi 13 juin, 16:50]
Kirkman-Hamilton triple systems
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A Kirkman-Hamilton triple system is a Hamilton decomposition of Kn where each Hamilton cycle can be cut into n/3 paths
each containing three vertices and these vertex sets give a Kirkman triple system. We construct Kirkman-Hamilton triple
systems for a �nite number of value of n. This is joint work with Peter Danziger, Nevena Francetic, and Irwin Pressman.

TOMMASO TRAETTA, Ryerson University
[Tuesday June 13 / mardi 13 juin, 17:20]
Reverse 2-factorizations via graceful labelings

A 2-factor of the complete graph is a spanning subgraph whose components are cycles. A 2-factor is called reverse if it has an
involutory automorphism �xing exactly one vertex.

In this talk we show how the concept of a graceful labeling, introduced by Alex Rosa in 1967, can be used along with other
tools to construct factorizations of the complete graph into copies of a reverse 2-factor F provided that a suitable cycle of F
is big enough, thus almost completely solving the Oberwolfach problem for reverse 2-factors. This is joint work with Andrea
Burgess and Peter Danziger.
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Room/Salle: ENGLG05

Abstracts/Résumés

JACOB COOPER, University of Warwick
[Tuesday June 13 / mardi 13 juin, 15:20]
Universality of �nitely forcible graph limits

The theory of graph limits represents large graphs by an analytic object called a graphon. Graph limits determined by �nitely
many graph densities, which are represented by �nitely forcible graphons, arise in various scenarios, particularly within extremal
combinatorics. Lovász and Szegedy conjectured that all such graphons possess a simple structure, e.g., the space of their typical
vertices is always �nite dimensional; this was disproved by several ad hoc constructions of complex �nitely forcible graphons.
We prove that any graphon is a subgraphon of a �nitely forcible graphon, which completely dismisses any hope for a result
showing that �nitely forcible graphons possess a simple structure. Moreover, since any �nitely forcible graphon represents the
unique minimizer of some linear combination of densities of subgraphs, our result also shows that such minimization problems
may in fact have unique optimal solutions with arbitrarily complex structure. Joint work with Daniel Král' and Taísa Martins.

JOHN GOLDWASSER, West Virginia University
[Tuesday June 13 / mardi 13 juin, 15:50]
Maximum density of a vertex con�guration in the n-cube

Let H be a set of vertices, called a con�guration, in the d-cube Qd. The d-cube-density of H, denoted f(H,d), is the limit as
n goes to in�nity of maximum fraction, over all subsets S of the vertices of Qn, of sub-d-cubes whose intersection with S is a
copy of H.

Using a �blow-up� of H, it is not hard to show f(H,4) is at least 3/32 for every con�guration H in Q4. Let C2d denote a
�perfect� 2d-cycle � a cycle where each pair of opposite vertices is distance d apart. We show f(C8,4) = 3/32, and �ag algebra
evidence says it is the only one of the 238 non-isomorphic con�gurations in Q4 with this minimum possible 4-cube-density. We
conjecture same for C2d in Qd for all d.

We needed to determine which bipartite graph with n vertices induces the most copies of the graph two disjoint edges.

ANTHONY HARRISON, Kent State University
[Tuesday June 13 / mardi 13 juin, 16:20]
Computing the lattice size of a lattice polygon with respect to the 2-simplex

The lattice size of a lattice polygon P , denoted ls(P ), is the smallest number n such that the image of P under an a�ne
unimodular transformation is contained within the n-dilate of the standard 2-simplex. An optimal transformation T , one such
that TP �ts in the smallest possible dilate, can be used to �nd a �better� parametrization of a toric surface. Castryck, Cools,
and Shicho showed that there is a recursive algorithm to �nd such a T by relating ls(P ) to the lattice size of the convex
hull of the interior lattice points of P . We have developed an algorithm that needs only the vertices of P and so avoids the
computational expense of determining the interior lattice points. We show that if a �xed, �nite set of transformations does
not yield a �smaller� image of P , then a translate of P �ts in the smallest possible dilate.

PING HU, University of Warwick
[Tuesday June 13 / mardi 13 juin, 16:50]
Tilings in Graphons
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We introduce a counterpart to the notion of vertex disjoint tilings by copy of a �xed graph F to the setting of graphons. The
case F be an edge gives the notion of matchings in graphons. We give a transference statement that allows us to switch
between the �nite and limit notion, and derive several favorable properties, including the LP-duality counterpart to the classical
relation between the fractional vertex covers and fractional matchings. As an application of our theory, we determine the
asymptotically almost surely F -tiling number of inhomogeneous random graphs G(n, W ). As another application, we give a
strengthening of a theorem of Komlos, which gives minimum degree threshold that guarantees a prescribed lower bound on
the fractional F -cover number of a graphon W .

Joint work with Jan Hladky and Diana Piguet.

YINGJIE QIAN, McGill University
[Tuesday June 13 / mardi 13 juin, 17:20]
Asymptotic density of graphs excluding a disconnected minor

For a graph H, let
c∞(H) = lim

n→∞
(max |E(G)|/n),

where the maximum is taken over all graphs G on n vertices not containing H as a minor. Thus c∞(H) is the asymptotic
maximum density of graphs not containing an H-minor. Employing a structural result of Eppstein, we prove new upper bounds
on c∞(H) for disconnected graphs H.

The case when H = sKr, that is when H is a disjoint union of s copies of the complete graph on r vertices, is of particular
interest. Thomason has shown that

c∞(sKr) = s(r − 1)− 1

for s = Ω(r
√

log r). We show that the same conclusion holds for s = Ω(log3/2 r), which is best possible up to the power of
the logarithm.

Based on joint work with Sergey Norin.
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IM6: Algorithmic Game Theory

Org: Brendan Lucier (Microsoft Research)

Room/Salle: ENG101

Abstracts/Résumés

HU FU, University of British Columbia
[Wednesday June 14 / mercredi 14 juin, 10:20]
The power of Bayesian incentive compatible auctions for revenue maximization

Myerson (1981) showed that in single item auctions, Bayesian incentive compatible (BIC) auctions extract no more revenue than
dominant strategy incentive compatible (DSIC) ones when bidders' values are drawn independently. When there is correlation
in the values, Crémer and McLean (1988) showed that this is no longer true for interim individually rational auctions. It
has remained unanswered whether a gap exists when the auction is subject to the stronger requirement of ex post individual
rationality. We resolve the question, showing that this gap can be unbounded, and giving conditions under which the gap is
bounded.

RENATO PAES LEME, Google
[Wednesday June 14 / mercredi 14 juin, 10:50]
Oblivious Dynamic Mechanism Design

Dynamic mechanism design is a powerful tool to design auctions that are repeated over time. In this talk I'll survey new
algorithmic results in dynamic mechanism design with a focus on the recently introduced concept of obliviousness. A dynamic
mechanism is oblivious if the allocation and pricing rule at each period does not depend on the type distributions in future
periods. In particular, we will discuss how to design mechanisms that have only distributional information about the present
but are competitive against clairvoyant mechanisms, which can see the distributions in the future.

CHAITANYA SWAMY, University of Waterloo
[Wednesday June 14 / mercredi 14 juin, 11:20]
Signaling in Bayesian Zero-Sum and Network-Routing Games

We study the optimization problem faced by a principal in a Bayesian game, who can reveal information about the underlying
random state of nature to players so as to obtain a desirable equilibrium. The signaling problem is to determine what information
should be revealed to achieve this goal? We obtain various hardness results for signaling. For Bayesian two-player zero-sum
games, we exploit the equivalence of optimization and separation to prove that obtaining an FPTAS for maximizing a player's
equilibrium utility is NP-hard. For Bayesian network-routing games, we prove a tight 4/3-factor hardness result for minimizing
the average equilibrium latency.

ADRIAN VETTA, McGill University
[Wednesday June 14 / mercredi 14 juin, 11:50]
Modern Auction Design: Combinatorial Aspects

I will discuss modern auction design and important practical applications, such as spectrum auctions and carbon pricing
mechanisms, with a focus on combinatorial aspects.
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MATT WEINBERG, Princeton University
[Wednesday June 14 / mercredi 14 juin, 12:20]
A Duality Based Uni�ed Approach to Bayesian Mechanism Design

We provide a uni�ed view of many recent developments in Bayesian mechanism design, including the black-box reductions of
Cai et al., simple auctions for additive buyers, and posted-price mechanisms for unit-demand buyers.

We will also provide a brief survey of applications of our framework in the design of approximately optimal mechanisms for
many combinatorial bidders, multi-dimensional Bulow-Klemperer results, and budget-constrained buyers.
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CM16: Entropy compression and the Lovasz Local Lemma

Org: Michael Molloy (University of Toronto)

The Lovasz Local Lemma is a powerful proof technique which proves the existence of an object, by showing that a random
procedure attempting to produce it will succeed with positive probability. For example, every graph with certain properties has
a colouring of a certain type.

In 2008, Moser introduced entropy compression, a technique to provide e�cient algorithms which construct objects that
the Local Lemma guarantees to exist. His technique has since been used to obtain new existence proofs using procedures
where it is hard to apply traditional versions of the Local Lemma. For example, one can try to colour a graph by colouring
vertices one-at-a-time, each time choosing a random colour that does not appear on the neighbourhood of the vertex. The
spread of dependencies in such a procedure is usually too much for the Local Lemma. But procedures of this type can �t quite
well into Moser's framework.

Room/Salle: ENG102

Abstracts/Résumés

FOTIS ILIOPOULOS, UC Berkeley
[Wednesday June 14 / mercredi 14 juin, 10:20]
Stochastic Local Search and the Lovasz Local Lemma

We present techniques for analyzing focused stochastic local search algorithms in discrete spaces. These are algorithms which
search a state space probabilistically by repeatedly selecting a constraint that is violated in the current state and moving to a
random nearby state which, hopefully, addresses the violation without introducing many new ones. The techniques we consider
arise from recent works on the algorithmic aspects of the Lovasz Local Lemma, a non-constructive tool for proving the existence
of satisfying states.

GWENAEL JORET, Université Libre de Bruxelles
[Wednesday June 14 / mercredi 14 juin, 10:50]
Improved bound for AVD edge coloring

A proper edge coloring of a graph is 'adjacent vertex distinguishing' (AVD) if no two adjacent vertices see the same set of
colors. Using a clever application of the Local Lemma, Hatami (2006) proved that every graph with maximum degree D and
no isolated edge has an AVD edge coloring with D + 300 colors, provided D is large enough. In this talk, I will outline a proof
that D + 19 colors are enough, using entropy compression techniques. This is motivated by the conjecture that D + 2 colors
are in fact enough. Joint work with William Lochet.

PIOTR MICEK, Jagiellonian University
[Wednesday June 14 / mercredi 14 juin, 11:20]
Nonrepetitive colorings and entropy compression method

A sequence is nonrepetitive if it does not contain two adjacent identical blocks. The remarkable construction of Thue asserts
that 3 symbols are enough to build an arbitrarily long nonrepetitive sequence. It is still not settled whether the following
extension holds: for every sequence of 3-element sets L1, . . . , Ln there exists a nonrepetitive sequence s1, . . . , sn with si in
Li. We present an elementary proof that sets of size 4 su�ce. The argument is perhaps the most instructive application of
the so-called entropy compression method. Joint work with Jarosªaw Grytczuk and Jakub Kozik.
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MICHAEL MOLLOY, University of Toronto
[Wednesday June 14 / mercredi 14 juin, 11:50]
Colouring graphs with small clique number

We prove that every triangle-free graph with maximum degree ∆ has list chromatic number at most (1 + o(1)) ∆
ln ∆ . This

improves the constant in a classic result of Johannson and matches the best-known bound for graphs of girth at least �ve.
We also provide a new proof of Johannson's result that for any r ≥ 4 every Kr-free graph has list-chromatic number at most
200r∆ ln ln ∆

ln ∆ . Both proofs are signi�cantly simpler than Johannson's original arguments.
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CM17: Graph Structure and Algorithms I

Org: Kathie Cameron and Shenwei Huang (Wilfrid Laurier University / University of New South
Wales)

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
classical and parameterized complexity of graph problems such as coloring, homomorphisms and graph search, and on structure
of important classes of graphs and digraphs.

Room/Salle: ENG105

Abstracts/Résumés

CÉSAR HERNÁNDEZ CRUZ, Universidad Nacional Autónoma de México
[Wednesday June 14 / mercredi 14 juin, 10:20]
Cograph minimal (s, k)-polar obstructions.

A cograph is a P4-free graph. A (s, k)-polar partition of a graph G is a partition (A,B) of V (G) such that G[A] is a complete
multipartite graph with at most s parts, and G[B] is the disjoint union of at most k-cliques. A graph G is (s, k)-polar if it
admits an (s, k)-polar partition.
It is known that (s, k)-polar cographs admit a characterization through a �nite set of minimal obstructions. In this talk
we will discuss the structure of cograph (2, 2)-polar minimal obstructions, as well as give some insight on the structure of
(k, k)-minimal obstructions.

EDWARD LEE, University of New South Wales
[Wednesday June 14 / mercredi 14 juin, 10:50]
Fast exponential-time algorithms via multivariate subroutines

In this talk, we will discuss how a simple randomized algorithm, used in conjunction with multivariate subroutines, can lead to
faster algorithms for subset optimization and enumeration problems. This is joint work with Serge Gaspers.

JING HUANG, University of Victoria
[Wednesday June 14 / mercredi 14 juin, 11:20]
End-vertices of lexicographic breadth �rst searches

Lexicographic Breadth First Search (LBFS) is a fundamental graph search algorithm with numerous applications, including
recognition of graph classes, computation of graph parameters, and detection of certain graph structures. Rose, Tarjan and
Lueker's well-known result on the end-vertices of LBFS of chordal graphs led researchers to study LBFS end-vertices of other
graphs. We characterize the end-vertices of LBFS of AT-free bipartite graphs. We show that deciding whether a vertex is the
end-vertex of an LBFS is NP-complete for bipartite graphs but polynomially-solvable for AT-free bipartite graphs. This is joint
work with Jan Gorzny.

SHENWEI HUANG, University of New South Wales
[Wednesday June 14 / mercredi 14 juin, 11:50]
Linearly χ-Bounding (P6, C4)-Free Graphs
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In this talk we show that any graph G without an induced path on 6 vertices and an induced cycle on 4 vertices satis�es
χ(G) ≤ 3

2ω(G), where χ(G) and ω(G) are the chromatic number and clique number of G, respectively. The new result uni�es
previous known results on the existence of linear χ-binding functions for several graph classes. Our proof is based on a novel
structure theorem on those graphs that do not contain clique cutsets. Using this structure theorem we also design an O(n2m)
time algorithm that computes a coloring with 3

2ω(G) colors. Joint work with Serge Gaspers.

ARASH RAFIEY, Indiana State University
[Wednesday June 14 / mercredi 14 juin, 12:20]
Bi-arc Digraphs and Conservative Polymorphisms

We introduce the class of bi-arc digraphs, and show they coincide with the class of digraphs that admit a conservative semi-
lattice polymorphism, i.e., a min ordering. This turns out to be also the class of digraphs that admit totally symmetric
conservative polymorphisms of all arities. We give an obstruction characterization of, and a polynomial time recognition
algorithm for, this class of digraphs. The existence of a polynomial time algorithm was an open problem due to Bagan,
Durand, Filiot, and Gauwin.

We also discuss a generalization to k-arc digraphs, which has a similar obstruction characterization.

Joint work with Pavol Hell
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CM18: Graphs and Games: the Mathematics of Richard Nowakowski (Part II)

Org: Margaret-Ellen Messinger (Mount Allison University)

This minisymposium is in honour of Richard Nowakowski, on the occasion of his 65th birthday. Throughout his career,
Richard has worked on a variety of problems, but his in�uence has been most keenly felt in the �elds of Graph Searching and
Combinatorial Game Theory. This is an opportunity for Richard's former students, collaborators, and colleagues to present
research in areas of particular interest to Richard, and celebrate his contribution to mathematics in Canada.

Room/Salle: ENGLG02

Abstracts/Résumés

ANTHONY BONATO, Ryerson University
[Wednesday June 14 / mercredi 14 juin, 10:20]
Games and graphs: the legacy of RJN

Richard Nowakowski has had (and continues to have!) an indelible impact on both graph theory and combinatorial game theory,
amassing a large catalogue of results and a sizeable group of students. I summarize a few of his accomplishments, focusing on
personal stories and our joint work�especially with regards to our book The Game of Cops and Robbers on Graphs.

JASON BROWN, Dalhousie University
[Wednesday June 14 / mercredi 14 juin, 10:50]
My Streak of Independence with Richard

Over the years Richard and I have worked together but independently on a variety of graph problems. In this talk I will share
some of my favourite ideas and results, including some well-covered topics. And for independence polynomials, I'll get right to
the roots of the issue.

CHRIS DUFFY, Dalhousie University
[Wednesday June 14 / mercredi 14 juin, 11:20]
Shapley�Shubik Power Index as a Model for Spread of In�uence in a Network

The Shapley�Shubik power index provides a model to measure voter power in democratic institutions. Intuitively, voters who
make up a larger majority each hold less relative power than those who make up a slim majority. This index has been used to
study a variety of democratic institutions, including proposed amendments to the Canadian Constitution. Using power index
we study the spread of power and in�uence in a network. We �nd that both network topology and initial distribution of voting
position impact long-term behaviour of the system. For particular families of graphs we observe a connection with the cellular
automata.

GENA HAHN, Université de Montréal
[Wednesday June 14 / mercredi 14 juin, 11:50]
Lexicographic product of graphs revisited

A bit of history, an outline of the progress on the part avoided in the past 60 years.
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PAWEL PRALAT, Ryerson University
[Wednesday June 14 / mercredi 14 juin, 12:20]
A probabilistic version of the game of Zombies and Survivors on graphs

In the probabilistic version of the game of Zombies and Survivors, a set of zombies attempts to eat a lone survivor loose on a
given graph. The zombies randomly choose their initial location. At each round, they move to the neighbouring vertex that
minimizes the distance to the survivor (chosen uniformly at random). The survivor attempts to escape from the zombies by
moving to a neighbouring vertex or staying on his current vertex. The zombies win if eventually one of them eats the survivor
by landing on their vertex; otherwise, the survivor wins.

94



CT8: Design Theory

Room/Salle: ENG106

Abstracts/Résumés

IREN DARIJANI, Memorial University of Newfoundland
[Wednesday June 14 / mercredi 14 juin, 10:20]
The chromatic index of block intersection graphs of Steiner triple systems

A Steiner triple system of order v is a pair (V,B), where V is a set of v points and B is a collection of 3-subsets of points,
called blocks, such that every 2-subset of points occurs in exactly one block. The block intersection graph of a Steiner triple
system with block set B is the graph with B as its vertex set such that two vertices are adjacent if and only if their associated
blocks are not disjoint. The chromatic index of a graph G is the least number of colours that enable each edge of G to be
assigned a single colour such that adjacent edges never have the same colour. In this talk, we will discuss the chromatic index
of block intersection graphs of Steiner triple systems, with particular emphasis on cyclic Steiner triple systems. Additional new
results might also be presented.

ARAS ERZURUMLUOGLU, University of Ottawa
[Wednesday June 14 / mercredi 14 juin, 10:50]
Hamiltonian Properties of 2-Block-Intersection Graphs of Twofold Triple Systems

(joint work with David Pike)

A balanced incomplete block design (BIBD(v, k, λ)) (V,B) is a combinatorial design in which (i) |V | = v, (ii) for each block
B ∈ B, |B| = k, and (iii) each 2-subset of V occurs in precisely λ blocks of B. A BIBD(v, 3, 2) is a twofold triple system
(TTS(v)).

Given a combinatorial design D with block set B, the i-block-intersection graph (i-BIG) of D is the graph having B as its
vertex set, where two vertices B1 ∈ B and B2 ∈ B are adjacent if and only if |B1 ∩B2| = i.

Recently we have settled the spectrum of TTSs with connected non-Hamiltonian 2-BIGs, as well as the spectrum of TTSs
with Hamiltonian 2-BIGs. In this talk I will present some of the techniques that were used to obtain these results.

KEVIN HALASZ, Simon Fraser University
[Wednesday June 14 / mercredi 14 juin, 11:20]
Coloring Cayley tables

The chromatic number of a Latin square is de�ned as the minimum number of partial transversals needed to cover all of
its cells. It has been conjectured that every Latin square L of order n satis�es χ(L) ≤ n + 2. If true, this would resolve a
longstanding conjecture of Brualdi and Stein that every Latin square has a near transversal. Restricting our attention to Cayley
tables of �nite groups, we prove two partial results. First, we construct (n + 2)-colorings for all Abelian groups, showing that
the conjecture holds in this special case. Second, we give an upper bound for χ(L) that depends only on the order of the
underlying group. This improves the best-known general upper bound from 2n to 3

2n, while yielding an even stronger result in
in�nitely many cases.

SARA HERKE, The University of Queensland
[Wednesday June 14 / mercredi 14 juin, 11:50]
Parity of MOLS
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The useful notion of parity of permutations can be extended to Latin squares. Each Latin square has a row, column and symbol
parity, but any two of these determines the third. We consider a direct generalization of the parity of a Latin square to the
parity of a set of mutually orthogonal Latin squares (MOLS) and present some constraints on parity which are strictest in the
case of MOLS corresponding to projective planes. Projective planes of order n ≡ 2 mod 4, n > 2, are widely believed not to
exist; our results give some insight as to why it is harder to build projective planes in this case.

SAMUEL SIMON, Simon Fraser University
[Wednesday June 14 / mercredi 14 juin, 12:20]
Nonexistence Results for Systems of Linked Designs

A system of linked (v, k, λ;n) designs satisfy D1D2 = νD3 +µ(G−D3) for parameters ν, µ in terms of v, k, λ. I will show that
there are no such systems in a family of design parameters. Namely there are not three (qd+1(s+1), qds, qds−q2d; q2d)-designs
via the McFarland construction satisfying the above linking property. No prior knowledge of design theory will be assumed,
and the proof relies only on projections and some elementary number theory.

96



CT9: Graph Theory

Room/Salle: ENGLG04

Abstracts/Résumés

G. BULLINGTON, University of Wisconsin-Oshkosh USA
[Wednesday June 14 / mercredi 14 juin, 10:20]
{1, 4}-leaper tours on a rectangular chessboard

A {1, 4}-leaper on an m× n board is a generalized knight that moves one unit horizontally or vertically and four units in the
perpendicular direction. That is, a {1, 4}-leaper moves from (x, y) to (x± 1, y ± 4) or (x± 4, y ± 1) and we need to stay on
the board. Criteria for some of the possible dimensions of the board which allow a closed tour will be given.

ADAM DYCK, Simon Fraser University
[Wednesday June 14 / mercredi 14 juin, 10:50]
The Structure of Gamma Graphs

The gamma graph of a graph G has vertices labelled by the minimum dominating sets of G, and edges formed by joining
all pairs of vertices whose associated minimum dominating sets di�er in exactly one element. The central question is: which
graphs occur as the gamma graph of some graph? We explicitly construct a graph having an arbitrary prescribed set of
minimum dominating sets. This simpli�es the central question by showing that a graph occurs as the gamma graph of some
graph if and only if its vertices can be labelled by sets of equal size so that the adjacency condition for gamma graphs holds.
Many of the major results on gamma graphs arise as straightforward corollaries, often with shorter and simpler proofs. We
obtain several new results, including the classi�cation of all gamma graphs on at most six vertices. This is joint work with
Samuel Simon and Jonathan Jedwab.

ROSALIND HOYTE, Monash University
[Wednesday June 14 / mercredi 14 juin, 11:20]
Decomposing λKv into stars

It is known exactly when the complete multigraph λKv can be decomposed into m-stars (Yamamoto et al., 1975 and Tarsi,
1979). If λ = 1 this result has been extended to decompositions of the complete graph into stars of arbitrary speci�ed sizes
m1, . . . ,mt (Lin and Shyu, 1996). It is natural to ask when λKv can be decomposed into stars of arbitrary speci�ed sizes. It
turns out that this question doesn't admit an easy answer. In this talk we present some of our initial �ndings on this problem.

Joint work with Darryn Bryant and Daniel Horsley.

MÁRIA MACEKOVÁ, P. J. �afárik University in Ko²ice
[Wednesday June 14 / mercredi 14 juin, 11:50]
Optimal unavoidable sets of types of 3-paths for plane graphs with minimum degree 2

A 3-path of type (i, j, k) is a path uvw on three vertices u, v, and w such that the degree of u (resp. v, resp. w) is at most i
(resp. j, resp. k).The elements i, j, k are called parameters of the type. The set S of types of paths is optimal unavoidable
for a family F of graphs if each graph G from F contains a path of the type from S, and neither any type can be omitted
from S, nor any parameter of any type from S can be decreased.

In the talk we present the unavoidable sets of types of 3-paths for the family of plane graphs having δ(G) ≥ 2 and g(G) ≥ 4.
For some values of girth we give two mutually uncomparable optimal unavoidable sets of types of 3-paths.
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LAURA TESHIMA, University of Victoria
[Wednesday June 14 / mercredi 14 juin, 12:20]
Variations on the γ-graph

Given the collection S1, S2, . . . , Sn of minimum dominating sets of a graph G, the γ-graph G(γ) of G has V (G(γ)) =
{v1, v2, . . . , vn} where vi ∈ V (G(γ)) corresponds to the set Si in G, and vivj ∈ E(G(γ)) if and only if there exist u, w ∈ V (G)
with uw ∈ E(G), such that Si = (Sj − {u}) ∪ {w}. We present new variations on the γ-graph, including the γID-graph and
the i-graph, de�ned by the identifying code number γID(G), and the independent domination number i(G), respectively. We
examine some initial structural and existence results for these new classes.
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RUTGER CAMPBELL, University of Waterloo
[Wednesday June 14 / mercredi 14 juin, 10:20]
On excluded minors for real representability

We show that any real representable matroid is the minor of an excluded-minor (for real-representability) that is complex-
representable.

STEFAN HANNIE, Simon Fraser University
[Wednesday June 14 / mercredi 14 juin, 10:50]
Immersion of 2-regular digraphs

This talk revolves around 2-regular digraphs (digraphs where every vertex has in-degree and out-degree 2). We will show that,
for the class of 2-regular digraphs, immersion acts as a natural minor-like containment relation, and that a natural surface
embedding is one where the edges incident with each vertex alternate in-out-in-out. It is thought that for a �xed surface
the embeddable 2-regular digraphs are characterized by a �nite list of immersion minimal obstructions. Johnson characterized
the immersion minimal obstructions for the plane and we do the same for the projective plane. Using the projective plane
obstructions, we are able to prove an analogue of a conjecture by Negami stating that a 2-regular digraph has a �nite planar
cover if and only if it is projective planar. Partial work towards classifying the obstructions for the torus and Klein bottle will
also be presented.

ANNA LUBIW, University of Waterloo
[Wednesday June 14 / mercredi 14 juin, 11:20]
Recon�guring Ordered Bases of a Matroid

For a matroid with an ordered (or �labelled�) basis, a basis exchange step removes one element with label l and replaces it by
a new element that results in a new basis, and with the new element assigned label l. We prove that one labelled basis can be
recon�gured to another if and only if for every label, the initial and �nal elements with that label lie in the same connected
component of the matroid. Furthermore, we prove that when the recon�guration is possible, the number of basis exchange
steps required is O(r1.5) for a rank r matroid. For a graphic matroid we improve the bound to O(r log r).
Joint work with Vinayak Pathak.

MAHDIEH MALEKIAN, SFU
[Wednesday June 14 / mercredi 14 juin, 11:50]
Splitter Theorems for Graph Immersions

Splitter theorems are powerful tools in the theory of graph minors. Generally speaking, they say that given two graphs G, H
with some speci�c property with G �minor H, there is a way to move from G to H while maintaining the same speci�c
property. Such a result exists, for instance, for 3-connected graphs.

Turning towards graph immersions, in this talk we will present a splitter theorem for k-edge-connected graphs, for any even k,
i.e. we see that if G �im H, and both G, H are k-edge-connected, there is a k-edge-connected graph G0 �im H, that can
be obtained from G by deleting a single edge or splitting o� a single pair of edges. We will also present our theorem for the
family of 3-edge-connected, and internally 4-edge-connected graphs and derive as a corollary that if G is in this family and
G �im K5 with |V (G)| ≥ 6, then G �im K3,3 unless G is isomorphic to octahedron.
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RAN ZIV, Tel-Hai College
[Wednesday June 14 / mercredi 14 juin, 12:20]
Fair Representation in the Intersection of Two Matroids

For a matroid M denote by β(M) the minimal number of edges from M needed to cover the ground set. We conjecture that
the following is true for the intersection of two matroids: if D = P ∩ Q, where P,Q are matroids on the same ground set V
and β(P), β(Q) ≤ k, then for every partition A1, . . . , Am of V there exists a set S ∈ D meeting each Ai in at least 1

k |Ai| − 1
elements. We verify the m = 2 case for strong base orderable matroids. For general matroids we prove a weaker version: there
is a set meeting each Ai, i = 1, 2, in at least ( 1

k −
1
|V | )|Ai| − 1 elements. Joint work with Ron Aharoni, Eli Berger and Daniel

Kotlar.
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THOMAS BLOOM, University of Bristol
[Wednesday June 14 / mercredi 14 juin, 15:20]
Mixed additive structure and applications

In their breakthrough work on the cap set problem, Bateman and Katz introduced a new type of structural result in arithmetic
combinatorics, capable of decomposing a wide variety of sets into a structured and pseudorandom component. I will discuss
some extensions of this result and applications, including quantitative bounds for Roth's theorem.

NEIL LYALL, University of Georgia
[Wednesday June 14 / mercredi 14 juin, 15:50]
Geometric Ramsey Theory

I will discuss some recent results in Geometric Ramsey Theory.

ALEX RICE, University of Rochester
[Wednesday June 14 / mercredi 14 juin, 16:20]
Extending the Best Known Bounds for the Furstenberg-Sárközy Theorem

It is a well known result, established independently by Sárközy and Furstenberg, that a set of integers with positive upper
density must contain two distinct elements that di�er by a perfect square. The best-known quantitative upper bounds for this
result were established with an intricate Fourier analytic argument by Pintz, Steiger, and Szemerédi. In this talk, we discuss
the extension of these bounds from perfect squares to the largest possible class of polynomials, as well as other related results.

GEORGE SHAKAN, University of Illinois at Urbana-Champaign
[Wednesday June 14 / mercredi 14 juin, 16:50]
On the sum of dilations of a set

Let A ⊂ Z be �nite and nonempty and q ≥ 2 be an integer. Utilizing only elementary techniques, we showed that

|A + q ·A| ≥ (q + 1)|A| − q(q−2)(q+1)+1.

A key step of our proof is to introduce a paramater 1 ≤ m ≤ q + 1 and show |A + q · A| ≥ m|A| + Om(1), by inducting on
m (using that the result holds for m to prove it for m + 1/q). We plan to outline some of these ideas and talk about related
results and open problems. For example, the natural higher dimensional analog of the above is currently open.

ANA ZUMALACÁRREGUI, University of New South Wales
[Wednesday June 14 / mercredi 14 juin, 17:20]
Threshold functions and Poisson convergence for systems of equations in random sets
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We will study the existence of solutions to linear systems of equations in random sets and de�ne a uni�ed framework which
includes AP's, sum-free sets, Bh[g]-sets or Hilbert cubes.
In particular, we will show the existence of a threshold function for the property �A contains a non-trivial solution M · x = 0�
where A is a random set of [n]. Furthermore, we show that the number of solutions in the threshold scale converges to a
Poisson distribution whose parameter depends on the volumes of certain polytopes arising from the system under study.

Joint work with J. Rué and C. Spiegel.
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HENRY COHN, Microsoft Research New England and MIT
[Wednesday June 14 / mercredi 14 juin, 15:20]
On cap sets and the group-theoretic approach to matrix multiplication

In this talk, based on joint work with Jonah Blasiak, Thomas Church, Joshua A. Grochow, Eric Naslund, William F. Sawin,
and Chris Umans, I'll describe the relationship between group-theoretic fast matrix multiplication algorithms and tricolored
sum-free sets. In particular, I'll explain how to show that abelian groups of bounded exponent cannot prove that the exponent
of matrix multiplication is 2, using the techniques of Croot, Lev, Pach, Ellenberg, and Gijswijt.

JORDAN S. ELLENBERG, University of Wisconsin
[Wednesday June 14 / mercredi 14 juin, 15:50]
Sumsets as Unions of Sumsets of Subsets

I will talk about a modest generalization of the cap set bound which shows that sumsets S + T in Fn
p can be expressed �more

e�ciently� than one might expect; this uses the polynomial method combined with results of Meshulam on linear spaces of
low-rank matrices, an interesting linear algebra problem in its own right. I'll explain the short proof and speculate about other
generalizations one might hope for in the near or long term.

LÁSZLÓ M. LOVÁSZ, MIT
[Wednesday June 14 / mercredi 14 juin, 16:20]
A tight bound for Green's arithmetic triangle removal lemma

Green proved an arithmetic triangle removal lemma, which roughly says that for any three subsets of Fn
p , if the number of

triangles (triples summing to zero) between them is small, then we can delete a small number of elements and remove all
triangles. Green posed the problem of improving the bounds, and asked whether a polynomial bound holds. Despite considerable
attention, prior to our work, the best known bound, due to Fox, was tower type. We discuss our solution to Green's problem,
proving a tight polynomial bound, using recent breakthroughs on the cap set problem.

Joint work with Jacob Fox.

ERIC NASLUND, Princeton University
[Wednesday June 14 / mercredi 14 juin, 16:50]
The multi-slice rank method and exponential upper bounds for the Erdös-Ginzburg-Ziv constant

In this talk, we introduce a more general notion of Tao's slice rank, which we call the multi-slice rank. We prove that the
diagonal tensor has maximal multi-slice rank, and explain how this notion of rank gives us the additional �exibility needed to
handle linear equations where each variable is required to be distinct. Using the multi-slice rank method, we give an exponential
improvement to the upper bounds for the Erdös-Ginzburg-Ziv constant of high rank abelian groups.
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PÉTER P. PACH, Budapest University of Technology and Economics
[Wednesday June 14 / mercredi 14 juin, 17:20]
Polynomials and progression-free sets

In this talk we will look at a new variant of the polynomial method which was �rst used to show that sets avoiding 3-term
arithmetic progressions in groups like Zn

4 and Fn
q are exponentially small (compared to the size of the group). Since then many

interesting applications of this method were shown.
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Wales)

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
classical and parameterized complexity of graph problems such as coloring, homomorphisms and graph search, and on structure
of important classes of graphs and digraphs.

Room/Salle: ENG105

Abstracts/Résumés

KATHIE CAMERON, Wilfrid Laurier University
[Wednesday June 14 / mercredi 14 juin, 15:20]
Solving the clique cover problem on (bull, C4)-free graphs

For the class of (bull, C4)-free graphs, a largest clique can be found in polynomial time, but stability number and chromatic
number are NP-hard. We give a polynomial-time algorithm to �nd a minimum clique cover of a (bull, C4)-free graph, or
equivalently, a minimum colouring of a (bull, 2K2)-free graph. (Bull, 2K2)-free graphs are AT-free. The complexity of
colouring AT-free graphs is a long-standing open problem, although Stacho has given a polynomial-time algorithm for 3-
colouring them and Kratsch and Müller have given a polynomial-time algorithm for k-colouring them for �xed k. This is joint
work with Chính T. Hoàng.

ELAINE ESCHEN, West Virginia University
[Wednesday June 14 / mercredi 14 juin, 15:50]
Colored graph completion problem for classes of chordal graphs

The Π-Colored Graph Completion (Π-CGC) problem asks whether a graph properly vertex-colored with k colors (k either
constant or arbitrary) can be completed by adding edges to have property Π, while maintaining the proper coloring. We present
an O(n2)-time algorithm for strongly chordal CGC when k = 3; it is NP-complete when k is arbitrary. When k = 3, there are
e�cient algorithms for interval graph CGC and chordal CGC. Our result nests in a structural hierarchy of characterizations of
when a graph admits an interval completion, strongly chordal completion, or chordal completion. Joint work with R. Sritharan,
X. Wang.

PAVOL HELL, Simon Fraser University
[Wednesday June 14 / mercredi 14 juin, 16:20]
Digraph Analogues of Nice Graph Classes

I will discuss some recently studied classes of digraphs that are natural analogues of popular graph classes, including analogues
of split graphs, interval graphs, and chordal graphs. In each case, the digraph class extends the corresponding graph class,
admits a polynomial recognition algorithm, and a structural obstruction characterization. In some classes, natural problems
that are NP-complete for general digraphs can be solved in polynomial time. Open problems will be presented. This reports
on joint work with T. Feder. C. Hernandez Cruz, J. Huang, and A. Ra�ey.

CHINH HOANG, Wilfrid Laurier University
[Wednesday June 14 / mercredi 14 juin, 16:50]
Coloring graphs without small forbidden subgraphs
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Given a set L of graphs, a graph G is L-free if G does not contain any graph in L as an induced subgraph. There has been
keen interest in coloring graphs, in polynomial time, whose forbidden list L contains graphs with four vertices. The state of the
art on this problem identi�es three outstanding classes: L = (4K1, claw), L = (4K1, claw, co-diamond), and L = (4K1, C4).
We will discuss these three open problems in our talk.

R. SRITHARAN, University of Dayton
[Wednesday June 14 / mercredi 14 juin, 17:20]
Graph modi�cation problem

We consider the problems of only adding, only deleting, or adding as well as deleting the fewest number of edges to/from
a given graph to obtain a graph with a speci�ed property. We discuss the complexity of these problems for the property of
membership in a variety of graph classes. Of particular note are the problems for chordal bipartite graphs that had been open.
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This minisymposium is in honour of Richard Nowakowski, on the occasion of his 65th birthday. Throughout his career,
Richard has worked on a variety of problems, but his in�uence has been most keenly felt in the �elds of Graph Searching and
Combinatorial Game Theory. This is an opportunity for Richard's former students, collaborators, and colleagues to present
research in areas of particular interest to Richard, and celebrate his contribution to mathematics in Canada.

Room/Salle: ENGLG02

Abstracts/Résumés

ART FINBOW, Saint Mary's University
[Wednesday June 14 / mercredi 14 juin, 15:20]
Extendable Vertices in Well-Covered Graphs

A graph G is said to be well-covered if every maximal independent set of vertices in G has the same cardinality. A vertex v in
a well-covered graph G is said to be extendable provided both (1) G˘v is well-covered and (2) the independence numbers of
G and G˘v are equal. We present both a survey of results regarding such vertices and some extensions of this idea.

This work is joint with various sets of coauthors, the union of which includes R. Nowakowski, B. Hartnell, M. D. Plummer
and C. Whitehead.

BERT HARTNELL, Saint Mary's University
[Wednesday June 14 / mercredi 14 juin, 15:50]
Parity Dissociation Graphs

Finding the dissociation number of an arbitrary graph (the cardinality of the largest set of vertices in an induced subgraph of
maximum degree one) is di�cult. If one is given a graph in which every maximal such set of vertices is maximum (in the spirit
of well-covered graphs) then it is straight forward. Recent work has characterized graphs with this property that have girth 7
or more. Here we illustrate attempts to tighten the girth restriction as well as looking at a broader collection, those graphs in
which every maximal dissociation set is of the same parity.

JEANNETTE JANSSEN, Dalhousie University
[Wednesday June 14 / mercredi 14 juin, 16:20]
An application of Hall's theorem to linear embeddings of graphs

Given a graph of order n, and any set of n locations on the real line, what is the best embedding of the vertices of G into
these locations, so that the sum of squares of the distances of adjacent vertices is minimized? If the graph in question has a
clear linear structure, i.e. is a proper interval graph, does the optimal embedding follows the natural ordering of the vertices?
We give an a�rmative answer for a special class of interval graphs, where the proof involves an application of Hall's theorem.
Joint work with Nauzer Kalyaniwalla and Islay Wright.

107



CM21: Recon�guration

Org: Ruth Haas (U. Hawaii, Manoa)

The recon�guration version of a problem concerns when one feasible solution to a problem can be recon�gured to another via
an allowable set of operations. There has recently been a lot of interest in this topic including recon�guration of graph coloring
and domination among other problems These talks give an overview of the area as well as current work and open problems.

Room/Salle: ENG106

Abstracts/Résumés

NAOMI NISHIMURA, Waterloo
[Wednesday June 14 / mercredi 14 juin, 15:20]
Introduction to Recon�guration

Recon�guration is concerned with relationships among solutions to a problem instance, where the recon�gration of one solution
to another is a sequence of steps such that each step produces an intermediate feasible solution. The solution space can be
represented as a graph, where vertices representing two solutions are adjacent if one can be formed from the other in a single
step. Work in the area encompasses both structural questions (Is the recon�guration graph connected?) and algorithmic ones
(How can one �nd the shortest sequence of steps between two solutions?) This talk introduces techniques, results, and future
directions in the area.

BENJAMIN MOORE, Simon Fraser University
[Wednesday June 14 / mercredi 14 juin, 15:50]
Some observations on circular colouring mixing for (p, q)-colourings when p/q < 4

Let p and q be integers such that p/q ≥ 2. Let G be a graph and let Cp,q(G) be the graph whose vertex set is all (p, q)-
colourings of G and two (p, q)-colourings are adjacent if they di�er in exactly one colour. The (p, q)-mixing problem asks if
for a given G, p and q, is Cp,q(G) is connected? This talk discusses results on (p, q)-mixing when p/q < 4. Speci�cally, a
characterization of when Cp,q is connected, and when p = 2k + 1 and q = k, that (p, q)-mixing is co-NP-complete.

KAREN SEYFFARTH, U Calgary
[Wednesday June 14 / mercredi 14 juin, 16:20]
Recon�guring Vertex Colourings of 2-trees

Let H be a graph and k ≥ χ(H) an integer. The k-colouring graph of H, denoted Gk(H), has as its vertices the set
of all proper k-colourings of H; two vertices of Gk(H) are adjacent if and only if the corresponding k-colourings agree on
all except one of the vertices of H. Let k0(H) denote the smallest k for which Gk(H) is hamiltonian. It is known that
k0(H) ≥ col(H) + 2, where col(H) is the colouring number of H. We show that if H is a 2-tree, then k0(H) = col(H) + 2
or k0(H) = col(H) + 3, and characterize the 2-trees in both cases.

MORITZ MÜHLENTHALER, Erlangen-Nurnberg
[Wednesday June 14 / mercredi 14 juin, 16:50]
Recon�guration of Common Independent Sets of Partition Matroids

We investigate the complexity of recon�guring common independent sets of two or more partition matroids. In particular, we
show that deciding the connectivity of two common independent sets of two partition matroids is tractable, while for three or
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more partition matroids the task becomes PSPACE-complete. The proof of the former result implies that partition matroids
are in some sense not more expressive than the restricted class of partition matroids, where at most one item can be chosen
from each block of the partition.

BETH NOVICK, Clemson University
[Wednesday June 14 / mercredi 14 juin, 17:20]
Structural Properties of Shortest Path Graphs

The recon�guration version of a problem concerns whether it is possible to move from one feasible solution of that problem
to another following some set of recon�guration rules. One can consider the associated recon�guration graph with a vertex
corresponding to each feasible solution and an edge between two feasible solutions if one can get between them with one
application of the recon�guration rule. In this talk we consider the shortest path recon�guration graph. We give some
structural properties of shortest path graphs including a partial characterization based on girth.
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EVAN DECORTE, McGill University
[Wednesday June 14 / mercredi 14 juin, 15:20]
The hyperbolic Hadwiger-Nelson problem

Consider the graph H(d) whose vertex set is the hyperbolic plane, and where two points are joined with an edge when their
distance is equal to d. Asking for the chromatic number of this graph is the hyperbolic analogue to the famous Hadwiger-Nelson
problem. One has the lower bound of 4 for all d > 0, as in the Euclidean case. Using spectral methods, we prove that with
the additional requirement that the colour classes be measurable, one needs at least 6 colours to properly colour H(d) when
d is su�ciently large. This is joint work with Konstantin Golubev.

RINGI KIM, University of Waterloo
[Wednesday June 14 / mercredi 14 juin, 15:50]
Coloring digraphs containing no cycles with two blocks.

A cycle with two blocks, c(k, `), is an oriented cycle which consists of two internally (vertex) disjoint directed paths of lengths
at least k and `, respectively, from a vertex to another one. In 2007, Addario-Berry, Havet and Thomassé asked if, given
positive integers k and ` such that k + ` ≥ 4, any strongly connected digraph D containing no c(k, `) has chromatic number
at most k + `− 1.
We show that such digraph D has chromatic number at most O((k + `)2), improving the previous upper bound O((k + `)4)
of Cohen, Havet, Lochet and Nisse. This is joint work with Seog-Jin Kim, Jie Ma and Boram Park.

ROBERT �ÁMAL, Charles University
[Wednesday June 14 / mercredi 14 juin, 16:20]
Approximating the Petersen coloring conjecture

Petersen coloring (de�ned by Jaeger) is a mapping from the edges of a cubic graph to the edges of the Petersen graph, so that
three edges incident to a single vertex are mapped to three edges incident to a single vertex. Jaeger conjectured that every
cubic bridgeless graph admits a Petersen coloring.

This conjecture, if true, implies the cycle double cover conjecture and the Berge-Fulkerson conjecture.

We develop Jaeger's alternate formulation of Petersen coloring in terms of so-called normal 5-edge-colorings. In this formulation
we provide partial results supporting the conjecture.

DOUGLAS B WEST, Zhejiang Normal University and University of Illinois
[Wednesday June 14 / mercredi 14 juin, 16:50]
Online Sum Paintability: The Slow-Coloring Game

The "slow-coloring game" is played by Lister and Painter on a graph G. On each round, Lister marks a nonempty subset M
of the remaining vertices, scoring |M | points. Painter colors a subset of M that is independent in G. The game ends when
all vertices are colored. Painter seeks to minimize the total score; Lister seeks to maximize it. The score under optimal play is
the "slow-color cost" of G, written s(G).
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Trivial lower and upper bounds on s(G) are the chromatic sum and the sum-paintability, which are sharp. We give sharp upper
and lower bounds on s(G) in terms of the independence number. We have a linear-time algorithm to compute s(G) exactly
when G is a tree; among n-vertex trees, it is minimized by the star and maximized by the path (where it equals 3n/2), We
give good bounds on s(Kr,s). (Joint with Thomas Mahoney and Gregory Puleo.)

WING HONG TONY WONG, Kutztown University of Pennsylvania
[Wednesday June 14 / mercredi 14 juin, 17:20]
Graph coloring games and �nimbers"

There are many variations of graph coloring games. In this project, we discuss a scenario where Alice and Barbara take turns to
color the vertices of a given graph, with Alice starting �rst, so that no adjacent vertices share the same color. The �rst player
who is unable to color a vertex loses the game. We consider the following two versions: 1. Alice uses color A and Barbara uses
color B; 2. both of them use a common color C. Under both versions, we examine various families of graphs and determine
which player has a winning strategy. Examples of such families include paths, cycles, rectangular grids, triangular grids, and
Cayley graphs, etc. We also prove some general assertions about all graphs. �Nimbers", also known as Grundy numbers, are
involved in some of these proofs.
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Abstracts/Résumés

BABAK FARZAD, Brock University
[Wednesday June 14 / mercredi 14 juin, 15:20]
Strategic formation of hierarchical networks

Hierarchical networks are di�erent from similar small-world networks in the distribution of nodes' clustering coe�cients. Typi-
cally, in a hierarchical network, nodes of higher degree (in particular hubs), are expected to have lower clustering coe�cients.
We present a grid-based game theoretic network formation model where the cost of establishing each link depends on the
distance of the endpoints. In this game-theoretic model, players are located in a grid with the objective of minimizing their
collective distances to others in the network. Our framework is inspired by Even-Dar and Kearns' model (NIPS 2007: 385-392)
and consequently that of Atabati and Farzad (COCOA 2014: 581-592). However, in our model, the cost of establishing each
link is dynamically determined depending not only on the distance but also the degrees of the endpoints. We show that the
model generates hierarchical networks.

HONGYI JIANG, Wake Forest University
[Wednesday June 14 / mercredi 14 juin, 15:50]
A new look at the friendship paradox � weighted and directed networks, connectivity and activity

In this talk we consider the friendship paradox (on networks) for general transitions. We provide a rigorous perspective on
stochastic orderings for node characteristics for random neighbours when compared with uniformly selected nodes. Results
for weighted and directed networks are given, and several applications to social, biological and transportation networks are
considered.

BRENDAN LIDRAL-PORTER, Wake Forest University
[Wednesday June 14 / mercredi 14 juin, 16:20]
Digraphs and choice functions

In this talk, we consider the problem of addressing inequities between individuals in time via choice. Such scenarios naturally
may arise in instances where a notion of �fairness" occurs, such as in data and network processing, resource allocation, decision
theory, and clinical trials. Connections with path-connected digraphs and cyclic preference are explored. Other problems related
to digraphs and choice (as well as several open questions) are considered.

MAHSA DANESHMAND, Brock University
[Wednesday June 14 / mercredi 14 juin, 16:50]
Recommending perishable items

We develop a recommendation algorithm for a local entertainment and ticket provider company. The recommender system
predicts the score of items, i.e. event, for each user. The delicate feature of these events, which makes them very di�erent from
similar settings, is that they are perishable: each event has a relatively short and speci�c lifespan. Therefore there is no explicit
feedback available for a future event. Moreover, there is a very short description provided for each event and thus the keywords
play a more than usual important role in categorizing each event. We provide a hybrid algorithm that utilizes content-based,
collaborative �ltering and network-based recommendations. We also present an axiomatic analysis of our model. These axioms
are mostly derived from social choice theory. This is a joint project with Babak Farzad.
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Abstract/Résumé

JORDAN ELLENBERG, Wisconsin
[Wednesday June 14 / mercredi 14 juin, 19:30]
Around the cap set conjecture

A very popular question in extremal combinatorics, inspired by Roth's theorem on sets of integers with no three in arithmetic
progression, is the following:

Let S be a subset of (Z/3Z)n such that no three distinct elements of S sum to 0. Such an S is called a cap set. How large
can S be?

This simple problem has generated a rich stream of mathematics; it seems to sit at the intersection of many �elds, from
combinatorics to geometry to harmonic analysis. It was notable for the lack of consensus concerning its answer: the largest
known cap sets were of size cn for c ∼ 2.2, while the best upper bounds on cap sets were of the form n−1−ε3n. Is the true
upper bound close to the latter, or more like Cn for some C < 3?
In 2016, work of Croot, Lev, Pach, myself, and Gijswijt showed the latter is the case, in a new application of the "polynomial
method" from algebraic geometry. As is often the case with the polynomial method, the new proof is extremely short; so short
I can, and will, explain it in an hour, and talk about some generalizations, too.
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Room/Salle: ENG101

Abstracts/Résumés

KAROLY BEZDEK, kbezdek@ucalgary.ca
[Thursday June 15 / jeudi 15 juin, 10:20]
The Kneser-Poulsen conjecture for uniform contractions

The Kneser-Poulsen Conjecture (1955) states that if the centers of a family of N unit balls in Ed is contracted, then the
volume of the union (resp., intersection) does not increase (resp., decrease). We consider the following special contractions.
A uniform contraction is a contraction where all the pairwise distances in the �rst set of centers are larger than all the pairwise
distances in the second set of centers. We prove that a uniform contraction of the centers does not decrease the volume of
the intersection of the balls, provided that N ≥ (1 +

√
2)d. Our result extends to intrinsic volumes. We prove a similar result

concerning the volume of the union. This is a joint work with M. Naszodi (Eotvos Univ., Budapest, Hungary).

ANTOINE DEZA, McMaster University
[Thursday June 15 / jeudi 15 juin, 10:50]
Lattice polytopes with large diameter and many vertices

A lattice (d, k)-polytope is the convex hull of a set of points in dimension d whose coordinates are integers between 0 and
k. In this talk, we will introduce lattice polytopes generated by the primitive vectors of bounded norm. These primitive
zonotopes can be seen as a generalization of the permutahedron of type Bd. We will highlight connections between the
primitive zonotopes and the largest possible diameter of lattice (d, k)-polytopes, and between the computational complexity
of multicriteria matroid optimization. Tightening of the bounds for the largest possible diameter of lattice (d, k)-polytopes,
complexity results, conjectures, and open questions will be discussed.

DMITRY FAIFMAN, University of Toronto
[Thursday June 15 / jeudi 15 juin, 11:20]
The polytope algebra inside the space of generalized valuations

McMullen's polytope algebra is a central object in convex geometry, with close ties to algebraic geometry. In this talk we will
recall several constructions from the theory of convex valuations, and then proceed to discuss how the polytope algebra can
be studied analytically by densely embedding it into the space of generalized valuations with the convolution product. Based
on a joint work with A. Bernig.

ALEXANDER KOLPAKOV, University of Toronto
[Thursday June 15 / jeudi 15 juin, 11:50]
Triangulations of surfaces and conjugacy classes in the modular group

In this talk, we shall review counting techniques for maps on surfaces related to subgroup counting in in�nite groups introduced
by Breda-d'Azevedo, Nedela and Mednykh, rather then the classical approach based on the symmetric group and developed
by Jones and Singerman, Bousquet-Mélou, Goulden and Jackson, and many other authors. We shall apply these techniques
to the modular group in order to count the number of triangulated surfaces with n triangles up to (triangulation-preserving)
homeomorphism.
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Org: Mark Ellingham and Joanna Ellis-Monaghan (Vanderbilt University and Saint Michael's
College)

One of the strengths of discrete mathematics is its broad applicability in a wide range of other �elds. For example, many
problems in discrete mathematics have a topological or geometric component or setting. Moreover, particularly for questions
driven by applications, many such problems include algorithmic approaches. This minisymposium brings together researchers
whose work in discrete mathematics involves both spatial and computational considerations, many with a sub-theme of structural
questions arising from biological and other applications. Examples include: graph drawing in various settings; determining
folding con�gurations for paper, DNA, or protein structures; and generating graph embeddings with certain symmetries.

Room/Salle: ENG105

Abstracts/Résumés

MARK ELLINGHAM, Vanderbilt University
[Thursday June 15 / jeudi 15 juin, 10:20]
Graph embeddings and DNA reporter strands

A reporter strand is used to sequence the base pairs in a DNA structure. It corresponds to a closed walk in a graph that uses
every edge at least once and occurs as a face boundary in some orientable embedding of the graph. Jonoska, Seeman and
Wu showed that such a walk always exists. We give a short algorithmic proof of this. We also show that it is NP-complete to
determine whether a graph has a reporter strand walk whose length meets a natural polynomial-time-computable lower bound,
even for 3-connected 3-regular planar graphs. This is joint work with Joanna Ellis-Monaghan.

ELLEN GETHNER, University of Colorado Denver
[Thursday June 15 / jeudi 15 juin, 10:50]
Thickness, Simultaneous Embeddings, and Graph Sculpting

We study variations of the simultaneous embedding problem: given two unlabeled planar graphs G and H on n vertices, is
there a set of n points in the plane on which both G and H can be embedded simultaneously without edge crossings? In
particular, given any simple graph G on n vertices and any spanning subgraph H < G, is there a pointset P of size n and a
decomposition of G into isomorphic copies of H such that each copy of H is noncrossing when embedded on P? We study
two classes of graphs: the r-blowups and r-in�ations of planar graphs.

ANNA LUBIW, University of Waterloo
[Thursday June 15 / jeudi 15 juin, 11:20]
Flipping Edge-Labelled Triangulations

In a triangulation of points in the plane, a �ip replaces one edge by the opposite edge of its surrounding quadrilateral when
that quadrilateral is convex. Flips can be used to transform any triangulation to any other. We study �ips when the edges of
the triangulation are labelled and a �ip of an edge transfers its label to the new edge. We characterize when one edge-labelled
triangulation can be transformed to another via �ips. Although our statement is purely combinatorial/geometric, the proof
involves topological results on a structure that generalizes the associahedron.

Joint work with Zuzana Masárová and Uli Wagner.
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THERESE BIEDL, University of Waterloo
[Thursday June 15 / jeudi 15 juin, 11:50]
Optimum-width upward drawings of trees

Tree visualizations are useful for displaying hierarchical structures such as family trees, subdirectories and XML code. In this
talk, we consider algorithms that create tree drawings that are planar (no crossings) and upward (parents are above children).
We also consider other restrictions, such as being straight-line (no bends) and/or order-preserving (the children appear in
prescribed order) and/or a grid-embedding (edges are drawn along grid-lines). Our objective is to obtain drawings of small
width. We give algorithms that (for some of these models) draw a given tree T with the minimum width that was possible for
T.

SUE WHITESIDES, University of Victoria
[Thursday June 15 / jeudi 15 juin, 12:20]
Visibility Graphs: a survey

Visibility graphs represent physical, geometric objects as vertices, and visibility between pairs of such objects as edges. These
graphs can be studied from many points of view, including geometric, algorithmic, and graph theoretic. They have many
applications as well. This talk brie�y surveys a collection of older and newer results, as well as open problems in the area.
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Abstracts/Résumés

ANTE CUSTIC, Simon Fraser University
[Thursday June 15 / jeudi 15 juin, 10:20]
Algorithms for 2-median problems on trees with small number of leaves

Given a tree with weights assigned to vertices and lengths to edges, the p-median problem on trees is a problem of �nding p
locations in the tree, so that the sum of weighted distances to the closest location for all vertices is minimized. Optimal solution
for p = 1 is the weighted centroid of a tree, which can be found in O(n) time, while best known bound for p = 2 is O(n log n)
which is given by Gavish and Sridhar in 1995. In this talk we improve this result when the number of leaves is small, i.e. we
present O(n log s) time algorithm for the 2-median problem on trees, where s denotes the number of leaves. Furthermore,
we give O(n log s) algorithms for the generalizations of the 2-median problems on trees, when two medians need to satisfy
distance and eccentricity constrains, respectively. This is a joint work with Rashmisnata Acharyya and Binay Bhattacharya.

DONOVAN HARE, Dept. of Math., University of British Columbia, Kelowna, BC
[Thursday June 15 / jeudi 15 juin, 10:50]
Tools for Constructing and Counting Odd Cycles in Graphs

A graph is k-critical if it can be colored in no fewer than k colors and its proper subgraphs can be color in fewer than k colors.
The 3-critical graphs are just the odd cycles but for k ≥ 4 the structure of k-critical graphs has no known nice characterization.

In 1984, T. Gallai asked whether a k-critical graph on n vertices contains n distinct (k− 1)-critical subgraphs (this is Problem
5.9 of T. Jensen & B. Toft's book �Graph Coloring Problems�). This talk gives an a�rmative answer to Gallai's question
restricted to 4-critical graphs by proving they contain at least 8

3n − 29
3 odd cycles. Abbott and Zhou (1993) proved the

previous best lower bound: 3
√

6n.

FADEKEMI JANET OSAYE, University of Johannesburg, South Africa
[Thursday June 15 / jeudi 15 juin, 11:20]
Average eccentricity, k-packings and k-dominations in graphs

Let G be a connected graph of order n. The eccentricity eG(v) of a vertex,v in G is the distance from v to a vertex farthest
from v in G. The average eccentricity avec(G) of G is de�ned as avec(G) = 1

n

∑
v∈V (G) eG(v). Given k ∈ N, a k-packing

of G is a subset S ⊆ V (G) such that the distance between any two vertices in S is at least k + 1. The maximum cardinality
of a k-packing of G is the k-packing number βk(G) of G. A subset D ⊆ G is a k-dominating set of G if each vertex of G is
within distance at most k from some vertex in D. The minimum cardinality of a k-dominating set of G is the k-domination
number γk(G) of G. In this talk we present old and new bounds on the average eccentricity of G of given order and k-packing
number or k-domination number.

FEIRAN YANG, University of Victoria
[Thursday June 15 / jeudi 15 juin, 11:50]
k-Broadcast domination and k-multipacking

Imagine transmitters located at the vertices of a graph G. The transmitter at each vertex v broadcasts a signal of integer
strength f(v) ≥ 0; a broadcast of positive strength from v is heard by all vertices at distance at most f(v) from v. If every
vertex hears broadcasts from at least k di�erent vertices, then the function f is called a k-dominating broadcast. The cost of a

117



CT13: Average Graph Parameters II

k-dominating broadcast is
∑

v∈V

f(v). The k-broadcast domination number of G, γbk
(G), is the smallest cost of a k-dominating

broadcast. The 1-broadcast domination number is known as the broadcast domination number, and has been well-studied.

In this talk we will outline the basic theory of k-broadcast domination and the dual problem, k-multipacking, and give a bound
on γb2(G) in terms of the number of vertices of G.
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Abstracts/Résumés

ABBAS MEHRABIAN, University of California Berkeley
[Thursday June 15 / jeudi 15 juin, 10:20]
The push&pull protocol for rumour spreading

Consider a social network modelled as a graph, with people and friendships represented by vertices and edges, respectively.
Suppose that a person knows a piece of information, and as time passes, talks to other people and spreads it. How long
it takes until everyone knows the rumour? The answer, which we call the "spread time", certainly depends on the graph's
structure and how the rumour spreads. In this talk we discuss two well known randomized rumour spreading protocols (known
as push&pull protocols) and prove several results on their spread times on various graphs.

Based on joint work with H. Acan, O. Angel, A. Collevecchio, Y. Peres, and N. Wormald.

RYAN MELVIN, Wake Forest University
[Thursday June 15 / jeudi 15 juin, 10:50]
Unifying proximity and clustering on networks

We introduce a uni�ed and natural approach to clustering subsets of active (selected, occupied or infected, etc.) vertices
within a graph. The method rests on a unifying, random walk based measure of distances between vertices that bridges the
gap between community detection and clustering of subsets of interest. The important case of community detection is the
limiting instance in which all vertices are considered active. Since we allow for selection of vertices of interest, the method can
be applied to particular node types on multipartite graphs. In this presentation we emphasize the applicability of the approach
to disease networks, epidemiology and biological networks.

JANE WODLINGER, University of Victoria
[Thursday June 15 / jeudi 15 juin, 11:20]
Minimum k-conversion sets in (k + 1)-regular graphs

Imagine a disease that spreads through a population in discrete time steps according to the rule that an uninfected individual
becomes permanently infected at time t if at least k of their contacts are infected at time t− 1. On a graph G, such a process
is called an irreversible k-threshold conversion process, and a set S of vertices is a k-conversion set of G if the infection of these
vertices at time 0 results in the whole graph becoming infected eventually. We present new results on the size and structure
of minimum k-conversion sets in (k + 1)-regular graphs. When restricted to these graphs, k-conversion sets are also known as
feedback vertex sets and decycling sets.

ALESSANDRA GRAF, University of Waterloo
[Thursday June 15 / jeudi 15 juin, 11:50]
Percolation on random directed graphs

Let G be a random directed graph with given in- and out-degree sequence and p ∈ [0, 1]. Delete each vertex (together with all
incident edges) with probability 1− p, independently of the other vertices and denote the resulting random graph by Gp. We
present a threshold pc such that for p > pc, Gp asymptotically almost surely contains a strongly connected component of size
Θ(n) and for p < pc, asymptotically almost surely every strongly connected component of Gp has size O(∆2 log(n)), where
∆ is the minimum of the maximum in-degree and maximum out-degree of G. (Joint work with Jane Gao.)
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Abstracts/Résumés

SHONDA GOSSELIN, University of Winnipeg
[Thursday June 15 / jeudi 15 juin, 10:20]
The metric dimension of circulants and their Cartesian products

A pair of vertices x and y in a graph G are said to be resolved by a vertex w if the distance from x to w is not equal to the
distance from y to w. We say that G is resolved by a subset W ⊆ V (G) if every pair of vertices in G is resolved by some
vertex in W . The minimum cardinality of a resolving set for G is called the metric dimension of G. The metric dimension of a
graph has applications in network discovery and veri�cation, combinatorial optimization and chemistry. There is great interest
in �nding classes of graphs with bounded metric dimension, where the metric dimension does not grow with the number of
vertices. In this talk, we bound the metric dimension of a class of circulant graphs and their Cartesian products. This is joint
work with my student Kevin Chau.

FARZANEH PIRI, University of Victoria
[Thursday June 15 / jeudi 15 juin, 10:50]
Perfect 2-coloring of k-regular graphs

we study perfect colorings of k-regular graphs in two colors. In particular, we also investigate perfect 2-colorings of 4-regular
graphs; and also we obtain perfect 2-colorings for some special series of Cartesian product graphs.

MEHDI AAGHABALI, The University of Edinburgh
[Thursday June 15 / jeudi 15 juin, 11:20]
Upper bounds on the number of perfect matchings and directed 2-factors in graphs with given number of vertices and edges

We give an upper bound on the number of perfect matchings in simple graphs with a given number of vertices and edges. We
apply this result to give an upper bound on the number of 2-factors in a directed complete bipartite balanced graph on 2n
vertices. The upper bound is sharp for even n. For odd n we state a conjecture on a sharp upper bound

DEEPAK BAL, Montclair State University
[Thursday June 15 / jeudi 15 juin, 11:50]
Analysis of the 2Greedy Algorithm on Random Graphs with Fixed Degree Sequence

2Greedy is a simple greedy algorithm for �nding a large 2-matching in a graph; that is, a spanning subgraph with maximum
degree 2. Frieze introduced the algorithm and analyzed its performance on sparse random graphs conditioned to have minimum
degree at least 3. We analyze the performance of 2Greedy on a graph chosen uniformly at random from the set of graphs
having a speci�ed degree sequence. We present a condition on the degree sequence which guarantees that the algorithm
returns a 2-matching with o(n) components whp. This is joint work with Patrick Bennett.

DAVID BURSTEIN, Swarthmore College
[Thursday June 15 / jeudi 15 juin, 12:20]
Tools for constructing graphs with �xed degree sequences
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Constructing graphs that resemble their empirically observed counterparts is integral for simulating dynamical processes that
occur on networks. Since many real world networks exhibit degree heterogeneity, we consider some challenges in randomly
constructing graphs with a given bidegree sequence in an unbiased way. In particular, we propose a novel method for the
asymptotic enumeration of directed graphs that realize a bidegree sequence, d, with maximum degree dmax = O(S

1
2−τ ) for

an arbitrarily small positive number τ , where S is the number of edges speci�ed by d; the previous best results allow for
dmax = o(S

1
3 ) . Our approach is based on two key steps, graph partitioning and degree preserving switches. The former allows

us to relate enumeration results to sequences that are easy to handle, while the latter facilitates expansions based on numbers
of shared neighbors of pairs of nodes.
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Room/Salle: ENG101

Abstracts/Résumés

JOONKYUNG LEE, Oxford
[Thursday June 15 / jeudi 15 juin, 15:20]
Finite re�ection groups and graph norms

For any given graph H, we may de�ne a natural corresponding functional ‖.‖H . We then say that H is norming if ‖.‖H is
a semi-norm. A similar notion ‖.‖r(H) is de�ned by ‖f‖r(H) := ‖|f |‖H and H is said to be weakly norming if ‖.‖r(H) is
a norm. Hatami showed that even cycles, complete bipartite graphs, and hypercubes are all weakly norming. Using results
from the theory of �nite re�ection groups, we identify a much larger class of weakly norming graphs. We also discuss several
applications of our results on Sidorenko's conjecture and forcing hypergraphs. Joint work with David Conlon.

JAN VOLEC, McGill
[Thursday June 15 / jeudi 15 juin, 15:50]
Minimum number of edges that occur in odd cycles

An n-vertex graph G with more than n2/4 edges contains a copy of a (2k +1)-cycle. But can we guarantee more than a single
copy? In 1992, Erd®s, Faudree and Rousseau showed the number of edges of G occurring in triangles is at least 2bn+2

2 c, which
is tight, and for any k > 1, the number of edges in G in (2k + 1)-cycles is at least 11n2/144. However, they conjectured G
must contain at least 2n2/9 such edges.

Very recently, Füredi and Maleki disproved the conjecture for k = 2 and showed G might have only (2+
√

2+o(1))n2

16 < 0.2134n2

edges occurring in 5-cycles. They also proved the asymptotically matching lower-bound under the additional assumption
that G has at least (1/4+ε)n2 edges. We present a �ag algebra approach to this problem and prove that every n-vertex graph

with more than n2/4 edges contains at least (2+
√

2−o(1))n2

16 edges in 5-cycles. This settles a conjecture of Füredi and Maleki.

LIANA YEPREMYAN, Oxford
[Thursday June 15 / jeudi 15 juin, 16:20]
Supersaturation result for linear cycles in linear hypergraphs

A classic result of Bondy and Simonovits from 70's says that the maximum number of edges in an n-vertex graph not containing
C2k, the 2k-cycle, is O(n1+1/k). Simonovits obtained the corresponding supersaturation result, that is, there is a constant
c such that every n-vertex graph with e > cn1+1/k edges contains Ω((e/n)2k) many C2k's. We develop a more general
supersaturation result on linear cycles of even lengths in linear r-graphs. Our result is self-contained and includes the case
r = 2. We develop general reduction theorems for supersaturation problems and use ideas from earlier work of Faudree and
Simonovits. Joint work with Tao Jiang.
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Org: Ada Chan (York University)

Quantum walks are an important concept in the study of quantum algorithms. Quantum walk algorithms have been studied
and shown to perform exponentially or polynomially better for various black box problems. Problems about quantum walks
on graphs have also produced numerous interesting mathematical problems, where techniques in algebraic graph theory have
yielded new advances. This minisymposium will give an overview of recent work along this vein, as well as encourage further
collaboration.
Other organizers: Chris Godsil (University of Waterloo), Krystal Guo (University of Waterloo), and Christino Tamon (Clarkson
University)

Room/Salle: ENG102

Abstracts/Résumés

LUC VINET, University of Montreal
[Thursday June 15 / jeudi 15 juin, 15:20]
NEXT-TO-NEAREST NEIGHBOUR COUPLINGS AND ENTANGLEMENT GENERATION IN SPIN CHAINS AND OPTI-
CAL ARRAYS

Perfect state transfer (PST) occurs in spin chains with NN couplings. The simplest model is based on the Krawtchouk
polynomials. PST can also be realized in photonic lattices where restricting to NN interactions is obviously an approximation.

Fractional revival (FR) happens in certain chains but not in the NN Krawtchouk model. Like PST, FR is useful in quantum
information and can generate entanglement.

I shall present an analytic extension of the NN Krawtchouk model with next-to-nearest neighbour couplings. It will be shown
to admit PST as well as FR in distinction to the NN situation.

CHRISTOPHER VAN BOMMEL, University of Waterloo
[Thursday June 15 / jeudi 15 juin, 15:50]
Characterizing Pretty Good State Transfer on Paths

For a continuous-time quantum walk determined by the XY-Hamiltonian on a path graph, previously the only known examples
of pretty good state transfer between internal vertices occurred when there was pretty good state transfer between the end
vertices. We determine an in�nite family of paths for which there is pretty good state transfer between internal vertices but
not between the end vertices, and prove that this is the only such family, completely characterizing pretty good state transfer
on paths. Includes joint work with Gabriel Coutinho and Krystal Guo.

MARK KEMPTON, Harvard University
[Thursday June 15 / jeudi 15 juin, 16:20]
Quantum state transfer on graphs

I will discuss perfect and approximately perfect quantum state transfer on graphs. In particular, I will discuss when adding an
energy potential to the vertices of a graph can a�ect whether or not a graph admits perfect or near perfect state transfer. For
paths of length at least 4, there is no choice of a potential for which the path admits perfect state transfer, but there is a
potential for which paths achieve nearly perfect, or �pretty good," quantum state transfer. I will discuss this and other related
results.
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THOMAS WONG, University of Texas at Austin
[Thursday June 15 / jeudi 15 juin, 16:50]
Degenerate Perturbation Theory as a Tool for Quantum Search

Degenerate perturbation theory is a �textbook tool� for quantum mechanics, famously used to derive the spectra of atoms
in the presence of an external electric �eld (i.e., the Stark e�ect). In this talk, we show that it can also be used to analyze
quantum computing algorithms, speci�cally quantum search on graphs. Using it, we show two intuitions to be false, that
global symmetry and high connectivity are not necessary for fast quantum search.

HARMONY ZHAN, University of Waterloo
[Thursday June 15 / jeudi 15 juin, 17:20]
Discrete-Time Quantum Walks and Graph Structures

A discrete-time quantum walk can be described by successive application of a unitary matrix that incorporates the structure of
a graph. Currently there are more than one way to de�ne this unitary operator. We will show how di�erent models are related
to di�erent structures of the underlying graph, and talk about some open problems.
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ALI PAZOKI, Simon Fraser University
[Thursday June 15 / jeudi 15 juin, 15:20]
Irre�exive oriented trees with a min ordering

Min ordering of a digraph H plays an important role in deciding the existence of a list homomorphism to H. For re�exive
oriented trees H, Feder, Hell, Huang and Ra�ey gave a concrete forbidden induced subgraph condition to have a min ordering.
For irre�exive oriented trees H, the existence of a min-ordering turned out to be somewhat harder, as there are many types
of obstructions. In this presentation, we will give a simple structural characterization of irre�exive oriented trees with a min
ordering. This is joint work with Pavol Hell and Arash Ra�ey.

JAN FONIOK, Manchester Metropolitan University
[Thursday June 15 / jeudi 15 juin, 15:50]
Pultr functors and chromatic numbers

It has long been known that the chromatic number of the n-th shift graph is logarithmic in n; more generally, the chromatic
number of the arc graph of a digraph G is logarithmic in the chromatic number of G. Recently, Avart, Kay, �uczak, Reiher
and Rödl have determined the chromatic numbers of `generalised shift graph'.

These generalised shift graphs can be viewed as the result of an application of a Pultr functor to the transitive tournaments,
in the same way as shift graphs are the result of an application of the arc-graph functor to transitive tournaments. What are
the chromatic numbers of graphs obtained by applying these functors to other digraphs? How about other Pultr functors, not
covered by the above results? In my talk I will discuss these results and questions, as well as present some open problems.

MARTINA MOCKOVCIAKOVA, University of West Bohemia, Pilsen, Czech Republic
[Thursday June 15 / jeudi 15 juin, 16:20]
Star edge-coloring of subcubic graphs

A star edge-coloring of a graph is a proper edge-coloring without bichromatic paths and cycles of length four. In 2013 Dvo°ák,
Mohar, and �ámal showed that 7 colors are enough for a star edge-coloring of subcubic graphs. They suggested to study a list
version of this problem and asked whether 7 colors are enough also for list star edge-coloring of subcubic graphs.

In this talk, we discuss results regarding subcubic graphs and prove that the list star chromatic index of such graphs is at most
7, answering the question above.

ISLEM GHAFFOR, University of Science and Technology of Oran
[Thursday June 15 / jeudi 15 juin, 17:50]
Counting Twin Primes

In this talk we give two new formulae which count exactly the quantity of twin primes not greater than a certain given value
36n2 + 60n + 21 and p2

n− 3. We use in these formulae the arithmetic progressions and the cardinality. In the �rst formula, we
do not need to make any "primality" test and in the second formula we use the n-th prime number and we show the relation
between counting primes and twin primes. We would also say that we have produced new algorithms to make such count.
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LLUIS VENA CROS, University of Amsterdam
[Thursday June 15 / jeudi 15 juin, 15:20]
A Tutte polynomial for graphs embedded on surfaces

In this talk, we present a graph polynomial for maps (graphs embedded in orientable surfaces) that contains the Las Vergnas
polynomial, Bollobás-Riordan polynomial and Kruskhal polynomial as specialisations.

The new polynomial invariant of maps is built following Tutte's construction of the dichromate of a graph (that is, the Tutte
polynomial) as a uni�cation of the chromatic polynomial and the �ow polynomial. In our case, we consider the analogues for
maps of the chromatic polynomial (local tensions) and of the �ow polynomial (local �ows). Hence, by construction, the new
polynomial includes among its evaluations the number of local tensions and local �ows taking values in any given �nite group.
Other evaluations include the number of quasi-forests.

An extension of the polynomial to graphs embedded on non-orientable surfaces is also discussed.

This is a joint work with Andrew Goodall, Thomas Krajewski, Guus Regts and Bart Litjens.

HOSSEIN TEIMOORI FAAL, Allameh Tabatabai University, Tehran, Iran
[Thursday June 15 / jeudi 15 juin, 15:50]
Kelly-Type Subgraph Counting Identities and Clique Polynomials

Subgraph counting identities play an essential role in reconstruction problems for graphs. Vertex and Edge - Kelly Lemmas
are two key lemmas in the theory of graph reconstructions. The clique polynomial of a graph G is the polynomial C(G, x) :=
1 +

∑
∅6=U⊆V (G) x|U |, where the sum runs over all induced subgraphs G[U ] that are cliques in G.

In this talk while reviewing Kelly's subgraph counting lemmas, we will obtain other Kelly - type subgraph counting identities.
We will also give several new graph - theoretical interpretations of the �rst and higher order derivatives of the clique polynomial
of a �nite simple graph. Finally, we will use the above new interpretations along with the interlacing theory of polynomials to
provide some bounds on the number of the real roots of the clique polynomials of several important classes of graphs, including
chordal and planar graphs.

GUUS REGTS, University of Amsterdam
[Thursday June 15 / jeudi 15 juin, 16:20]
Nonvanishing domains of the independence polynomial

Sokal conjectured about 15 years ago that there exists an open region D in the complex plane that contains the interval
[0, λ∆) for some constant λ∆ > 0 such that the independence polynomial of any graph of maximum degree at most ∆ does
not vanish on D. In joint work with Han Peters we have settled this conjecture using complex dynamical systems. In this talk
I will explain the connection between zeros of the independence polynomial and complex dynamical systems and give some
ideas of our proof of this result. I will also explain how, based on a recent line of work initiated by Barvinok, this result gives
an e�cient algorithm for approximating evaluations of the independence polynomial on D.

MICHAEL YATAURO, Penn State University
[Thursday June 15 / jeudi 15 juin, 16:50]
Probability Polynomials Associated with Edge Covers of a Graph
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Let G be a �nite simple graph. Assume edges of G are selected independently with probability ρ, for 0 < ρ < 1. The edge
reliability polynomial of G, denoted R(G, ρ), is the polynomial in ρ which calculates the probability that a randomly selected
set of edges in G forms an edge cover of G. If G is a class of graphs, we say H ∈ G is uniformly most (resp. least) reliable
if R(H, ρ) ≥ R(G, ρ) (resp. R(H, ρ) ≤ R(G, ρ)) for all G ∈ G and for all ρ ∈ (0, 1). We will discuss the edge reliability
polynomials of trees, unicyclic graphs, and connected graphs having one more edge than the number of vertices. In particular,
we provide a survey of results which demonstrate the uniformly most/least reliable graphs within these three classes.
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EDWARD LEE, University of Waterloo
[Thursday June 15 / jeudi 15 juin, 16:20]
Recognizing Circle Graphs

A circle graph is the intersection graph of chords on a circle. There is a correspondence between bipartite circle graphs and
planar graphs, and hence every characterization for the class of circle graphs gives a characterization for the class of planar
graphs.

Given a graph, Naji describes a system of linear equations whose solvability determines whether or not the graph is a circle
graph. We will sketch a new proof of this beautiful theorem which is considerably simpler than the existing proofs due to Naji,
Gasse, and Traldi.

This is joint work with Jim Geelen.

SHIKHA MAHAJAN, University of Waterloo
[Thursday June 15 / jeudi 15 juin, 16:50]
A Faster Algorithm for Recognizing Edge-Weighted Interval Graphs

We investigate an edge-weighted version of interval graphs. A graph with weights on its edges is an edge-weighted interval
graph if we can assign intervals to the vertices so that the weight of an edge (u, v) is equal to the length of the intersection
of the intervals assigned to u and v. In 2012, Köbler, Kuhnert, and Watanabe gave an algorithm to recognize such graphs in
time O(m ·n), where m and n are the number of edges and vertices, respectively, of the given graph. We improve the runtime
of this algorithm to O(m · log n) using PQ trees.

Joint work with Anna Lubiw.

JAKUB SOSNOVEC, University of Warwick
[Thursday June 15 / jeudi 15 juin, 17:20]
Squarability of Rectangle Arrangements

We study when an arrangement of axis-aligned rectangles can be transformed into an arrangement of axis-aligned squares
in R2 while preserving its structure. We found a counterexample to the conjecture of J. Klawitter, M. Nöllenburg and T.
Ueckerdt whether all arrangements without crossing and side-piercing can be squared. Our counterexample also works in a
more general case when we only need to preserve the intersection graph and we forbid sidepiercing between squares. We also
show counterexamples for transforming box arrangements into combinatorially equivalent hypercube arrangements. Finally, we
introduce a linear program deciding whether an arrangement of rectangles can be squared in a more restrictive version where
the order of all sides is preserved. Joint work with Mat¥j Kone£ný, Stanislav Ku£era, Michal Opler, �t¥pán �imsa and Martin
Töpfer.
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