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EDIFor
EDI Forum / Forum EDI
Galois
Galois representations and L-functions /
Représentations galoisiennes et fonctions L
GeoTom
Geometric Tomography and Microlocal Analysis /
Tomographie géométrique et analyse microlocale
GRepQuo Geometry and representation theory around
quotients (mini-session) / Géométrie et
théorie de la représentation des quotients
GrSrch
Graph Searching / Parcours de graphes
GraphTh
Graph Theory and its Applications / Théorie
des graphes et ses applications
GrpTh
Group Theory and Low Dimensional
Topology / Théorie des groupes et
topologie en basses dimensions
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HarmAna

Harmonic analysis and fractal geometry /
Analyse harmonique et géométrie fractale
HistPh
History and Philosophy of Mathematics /
Histoire et philosophie des mathématiques
CovidM
In-host Modelling of COVID-19 /
Modélisation chez l'hôte du COVID-19
IndigUM
Indigenizing University Mathematics /
'Indigénisation'' des mathématiques universitaires
Calc
Let's replace Calculus with calculus /
Remplaçons le calcul différentiel et intégral
par le calcul différentiel et intégral
MachLrn
Mathematical Foundations of Machine
Learning / Fondations mathématiques
de l'apprentissage automatique
MathEd
Mathematics and Mathematics Education:
Two Communities in Conversation /
Mathématiques et éducation mathématique
: deux communautés en conversation
DigComm Mathematics of Digital Communications / Les
mathématiques de la communication digitale
NLPDE
Non-local PDEs in Biological Modelling / EDPs
non-locales en modélisation biologique
WomenH Panel: Some snapshots of Women in
Mathematical History / Table ronde : des portraits
de femmes dans l'histoire des mathématiques
NLinPDE Recent advancement in Nonlinear Partial
Differential Equations / Avancées récentes dans
les équations aux dérivées partielles non-linéaires
CxGeo
Recent Developments in Complex Geometry and
Geometric Analysis / Développements récents en
géométrie complexe et en analyse géométrique
SpatDyn
Spatial Dynamics of Evolution Systems in Ecology
and Epidemiology / Dynamiques spatiales des
systèmes évolutifs en écologie et en épidémiologie
StudRes
Student Research Talks / Session
de présentations étudiantes
VarAnAT
Variational Analysis: Applications and Theory /
Analyse variationnelle : applications et théorie
VarAnTA
Variational Analysis: Theory and Applications /
Analyse variationnelle : théorie et applications
POSTER
Poster

AARMS-CMS Student Poster Session
/ Présentations par affiches des
étudiants - AARMS-SMC

BUSINESS MEETING
Business Meetings / Séances de travail
SOCIAL/OTHER
Related Activities / Activités sociales
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Counts!
... c’est important!

CMS Membership

L’adhésion à la SMC

Become a new
Member today!
Did you know that CMS Membership have
several benefits including discounts?
» Math departments can sponsor
membership for their students
» Dues are an eligible expense from
NSERC Discovery Grants
» Reduced registrations fees at CMS meetings
» Substantial savings for Canadian residents
who also wish to join other societies
holding reciprocal agreements with the
CMS, such as the AMS, MAA, etc.
» Up to 50% off publications
» Includes CMS newsletter: CMS Notes
Did you know that CMS offers a 2-year
membership for the price of one when you
sign up as a new member? Join us today!
Visit our virtual CMS booth for more
information or leave a message in the chat.

Devenez un
nouveau membre
aujourd’hui !
Saviez-vous que l’adhésion à la SMC offre
plusieurs avantages, notamment des réductions?
» Les départements de mathématiques peuvent
parrainer l’adhésion de leurs étudiants
» Les frais sont une dépense admissible pour
les Subventions à la découverte du CRSNG
» Réductions sur les frais d’inscription
aux Réunions de la SMC
» Économies substantielles pour les résidents
canadiens qui souhaitent également se
joindre à d’autres sociétés ayant un accord de
réciprocité avec la SMC – AMS, MAA, etc.
» Jusqu’à 50 % de réduction sur les publications
» Abonnement inclus à notre
bulletin, les Notes de la SMC
Saviez-vous que la SMC offrait l’adhésion
à deux ans pour un an aux nouveaux
membres? Adhérez dès aujourd’hui!
Veuillez visiter le kiosque virtuel de
la SMC pour plus d’informations ou
laissez un message dans le chat.

Réunion d’hiver de la SMC 2021
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Citations / Présentations

Welcome to the 2021
CMS Winter Meeting!
Message from Javad Mashreghi,
President, CMS
On behalf of the Canadian Mathematical Society, it is my
great pleasure to welcome you to the 2021 CMS Online
Winter Meeting. This conference, hosted virtually, will cover
a wide variety of topics reflecting the scope and diversity of
the Canadian mathematical sciences community. Despite
the pandemic, the turnout is remarkable and there will be
tremendous opportunities for collaborations and renewal
of contacts with colleagues from Canada and around
the world. The CMS profoundly thanks its members
and allies for their constant support and dedication.
A year ago, when we postponed the 2021 Winter
Meeting, we all were expecting to meet in Ottawa with
the pandemic behind us in 2021. That wish has not quite

Bienvenue à la Réunion
d’hiver 2021 de la SMC!
Message de Javad Mashreghi,
Président, SMC
Au nom de la Société mathématique du Canada, j’ai le grand
plaisir de vous accueillir à la Réunion virtuelle d’hiver 2021
de la SMC. Cet évènement contient des discussions sur une
grande variété de sujets mathématiques, reflétant la portée
et la diversité de la communauté mathématique du Canada.
Malgré les restrictions imposées par la pandémie hygiénique,
le taux d’inscription est impressionnant. Les participant.e.s
y trouveront de nombreuses occasions de collaborer et de
renouer le contact avec des collègues du Canada et du
monde entier. La SMC tient à remercier ses membres et ses
allié.e.s pour leur soutien et leur dévouement continus.
Il y a un an, nous avons pris la décision difficile de reporter
la Réunion d’hiver 2021, envisageant nous rassembler de
nouveau en été 2021, libres de la pandémie. Cela ne s’est
pas tout à fait réalisé et nous devons nous unir, encore une
fois, en ligne. Cela dit, notre communauté a continué ses
activités malgré des défis et des difficultés. Bien que nous
nous désolions de ne pas pouvoir profiter de la présence de
nos collègues sur le beau campus de l’Université d’Ottawa,
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come through and we meet once again online. But during
this past year and through all the challenges and adversity
our community has faced, we have continued to meet,
research, and grow. So while we won’t be in each other’s
presence in Vancouver, we are delighted to have the chance
to keep in touch, collaborate and share our knowledge.
The meeting program features four plenary lectures, by
Rediet Abebe (University of California, Berkeley), Richard
Hoshino (Northeastern University), Dimitris Koukoulopoulos
(University of Montreal) and Doina Precup (McGill University).
The Winter Meeting’s program features over 40 sessions
and 3 mini courses with talks relating to all aspects of
mathematical sciences, and a scientific session organized
and delivered entirely by graduate and undergraduate
students. The meeting will also include a forum by our
new Equity, Diversity and Inclusiveness Committee.
The meeting will also provide further opportunities for
celebrating excellence in mathematics by honouring the
recipients of the Adrien-Pouliot Prize, Joseph Khoury
(University of Ottawa), the Coxeter-James Prize, Luke Postle
(University of Waterloo), the CMS Blair Spearman Doctoral
Prize, Christopher Liaw (University of Toronto) and the Graham

nous sommes néanmoins ravis d’avoir la chance de nous unir
virtuellement et de collaborer et de partager nos savoirs.
Le programme de la Réunion comprend quantre
conférences plénières, présentées par Rediet Abebe
(University of California, Berkeley), Richard Hoshino
(Northeastern University), Dimitris Koukoulopoulos (Université
de Montreal) et Doina Precup (McGill University).
Le programme de la Réunion d’hiver compte aussi plus
de 40 sessions et 3 mini-cours avec des communications
portant sur tous les aspects des sciences mathématiques
et une session organisées entièrement par et pour les
étudiant.e.s du premier, deuxième et troisième cycles.
Le Comité d’équité, de la diversité et de l’inclusivité a
aussi organisé un forum le cadre de la Réunion.
La Réunion d’hiver de la SMC est aussi une occasion de
célébrer l’excellence en mathématiques en honorant les
lauréats des prix de la SMC : Joseph Khoury (Université
d’Ottawa), lauréat du Prix d’Adrien-Pouliot; Luke Postle
(University of Waterloo), lauréat du Prix Coxeter-James;
Christopher Liaw (University of Toronto), lauréate du
prix de doctorat Blair-Spearman de la SMC et Kseniya
Garaschuk (University of the Fraser Valley), laureate du
prix Graham-Wright. Ces lauréat.es seront reconnu.
es lors de la cérémonie d’ouverture le jeudi 2 décembre
2021 sur la plateforme virtuelle de la Réunion.

Réunion d’hiver de la SMC 2021

Wright Award, Kseniya Garaschuk (University of the Fraser
Valley). All prizes will be recognized at the opening ceremony
on Thursday, December 2, 2021 on the meeting platform.
On behalf of the CMS, I would like to express the gratitude
of the CMS to all the sponsors of the Winter Meeting:
Maplesoft, AARMS, CRM, Fields, Mitacs and PIMS.
Nils Bruin (Simon Fraser University) and Nilima Nigam
(Simon Fraser University), the Scientific Directors, have put a
tremendous amount of hard work into bringing you an attractive
and varied program and greatly deserve our thanks. Putting
on such a meeting requires much dedication and hard work
and would not be possible without the efforts of the scientific
directors, the session organizers, and the CMS staff.
Finally, to all participants, I would like to wish
you a very productive and pleasurable meeting.
Welcome to our second online meeting!

Javad Mashreghi
President, CMS

Au nom de la SMC, je voudrais exprimer ma gratitude
envers les partenaires de la Réunion d’hiver :
l’Université d’Ottawa, Bolster Academy, l’AARMS, le
CRM, l’Institut Fields, le PIMS et Maple et Maple.
Les directeur.rices scientifiques, Nils Bruin (Simon Fraser
University) et Nilima Nigam (Simon Fraser University) ont
investi beaucoup d’effort pour vous offrir un programme
intéressant et divers et méritent notre reconnaissance et nos
remerciements. Organiser un évènement scientifique d’une
telle ampleur exige beaucoup de travail et de dévouement
et cela n’aurait pas été possible sans les efforts des
directrices scientifiques, des organisateurs et organisatrices
des sessions et des membres du personnel de la SMC.
Enfin, je souhaite une Réunion fort stimulante
et agréable à toutes et tous les participant.e.s.
Bienvenue à notre Réunion d’hiver virtuelle !

Cordialement,
Javad Mashreghi,
Président, SMC
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Nilima Nigam
(Simon Fraser University)

Welcome Letter from
the Scientific Directors
Dear participants,
Welcome to the 2021 Winter meeting of the
Canadian Mathematical Society!
When we agreed to host this meeting, we’d hoped to
welcome you in person to ‘sunny’ Vancouver in December
for a welcome respite from the winter blues. Of course, all
plans have been upended by COVID. So we’re celebrating
the resilience of our community in another format, and
welcome you with equal enthusiasm as we all gather
for several days of events showcasing the incredible
breadth of mathematical activity across Canada.

Mot de bienvenue de les
Directeurs scientifique

Nils Bruin
(Simon Fraser University)
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Chers participants et chères participantes,
Bienvenue à la Réunion d’hiver 2021 de la Société
mathématique du Canada!
Lorsque nous avons accepté d’organiser cette réunion, nous
espérions vous accueillir en personne dans la ville « ensoleillée
» de Vancouver pour un répit tant attendu du cafard hivernal.
Hélas, la COVID a bouleversé nos plans. Nous célébrons
donc la résilience de notre communauté dans un autre format,
et, tout aussi enthousiasmé.es, nous espérons que vous
profiterez de ces quelques jours pleins d’évènements mettant
en valeur l’ampleur de l’activité mathématique au Canada.
Bien que le format soit différent, le programme offre, comme
d’habitude, une grande variété de sessions, de conférences

2021 CMS Winter Meeting

While the format may be different, the program offers, as
usual, a wide variety of sessions, plenary presentations,
and other activities. You can get all the information
through the Whova app (either on the web or on mobile),
which can display the schedule in the time zone of your
choice and which offers discussion forums and chat
options for more informal interactions. You can use it to
discuss questions that come up during presentations,
even after the talk has completed, to meet up with
colleagues and friends, and to make new connections.
Our great thanks to our Scientific Organizing Committee
for their energy and wisdom; our plenary speakers and
session organizers and mini course lecturers. We’re truly
proud of the program they’ve put together. A huge thanks

to the intrepid staff at the CMS, especially Jessica Wallace
and Termeh Kousha - the staff have essentially had to
organize two distinct events (one in person, and then
when plans fell through, online). Their good cheer and
effective problem-solving has been inspirational for us.
So, dear participants: welcome! We are delighted to welcome
you to Winter 2021. The meeting may be online, but the
warmth of our Vancouver welcome remains unchanged.

plénières et d’autres activités. Vous pouvez obtenir plus
d’information à l’égard du programme sur l’application Whova
(sur vos navigateurs web ou vos appareils cellulaires). Vous y
trouverez le programme dans le fuseau horaire de votre choix,
des forums de discussions et la possibilité de clavarder avec
vos pairs et d’entamer des conversations dans une ambiance
informelle. Vous pouvez aussi vous servir de cet outil pour
poser vos questions pendant, à la fin, et même après la
session, socialiser avec vos collègues et vos amis et réseauter.
Nous tenons à remercier le comité d’organisation scientifique
pour leur énergie et leur sagesse, les conférenciers.ères
plénières et les organisateurs.rices de sessions et de minicours. Nous sommes très fier.ères du programme que ces
individus nous ont offert. Un grand merci au personnel
intrépide de la SMC, et en particulière à Jessica Wallace
et à Termeh Kousha. Le personnel du bureau exécutif

de la SMC a pratiquement organisé deux évènements
distincts (d’abord en présentiel et quand les plans ont
changé en format virtuel). Nous sommes inspiré.es par leur
bienveillance et leur compétence en résolution de problème.
Alors, cher et chères participant.es : Bienvenue!
Nous sommes ravi.es de vous accueillir à l’Hiver
2021. La Réunion est virtuelle, mais cela n’enlève rien
de la chaleur de l’accueil de notre Vancouver.

Réunion d’hiver de la SMC 2021

Sincerely,
Nils Bruin and Nilima Nigam,
Your 2021 CMS Winter Meeting Scientific Directors

Cordialement,
Nils Bruin et Nilima Nigam,
Vos directeur.rices scientifique de la Réunion d’hiver de la SMC
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2021 CMS Blair Spearman
Doctoral Prize
Dr. Christopher Liaw (U of Toronto)
Christopher Liaw is an outstanding researcher whose
work has contributed fundamentally to mathematical
foundations of machine learning. His dissertation addresses
two important problems in theoretical machine learning.
The first problem is on identifying the sample complexity
of learning mixtures of Gaussians — a long-standing open
problem, with previous solutions requiring extra assumptions.
Working together with several collaborators (Hassan
Ashtiani, Shai Ben-David, Nick Harvey, Abbas Mehrabian,
and Yaniv Plan), Dr. Liaw gave a precise characterization
with minimal assumptions. Moreover, this work developed

Prix de doctorat BlairSpearman 2021
Dr. Christopher Liaw (U of Toronto)
Christopher Liaw est un chercheur exceptionnel dont
la recherche a contribué de façon fondamentale aux
fondations mathématiques de l’apprentissage automatique.
Sa thèse de doctorat adresse deux problèmes
importants en apprentissage machine théorique.
Le premier problème concerne l’identification de la complexité
d’échantillonnage des mélanges de gaussiennes – un
problème ouvert qui persiste depuis longtemps et dont
les solutions précédentes nécessitaient des suppositions
supplémentaires. En collaboration avec Hassan Ashtiani,
Shai Ben-David, Nick Harvey, Abbas Mehrabanian et Yaniv
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a new tool for distribution learning, which has since been
applied to give the sample complexity for learning other
classes of distributions. This resulted in a “best paper
award” at NeurIPS 2018, an extraordinary distinction.
On another line focusing on online learning, Christopher Liaw
considers online predictions with expert advice, which is a
classic model in learning theory. The problem is to find an
optimal algorithm to choose a probability distribution over
experts where at each day each expert receives a reward
and the algorithm receives the expected reward under the
chosen distribution. The goal is that, at all times, the total
reward earned by the algorithm so far must nearly equal
the maximum total reward of any expert by that time. It has

been known for decades that there is an algorithm whose
reward is only (√t ln n) smaller than the best expert’s reward
and this is optimal up to constants. The open question of
finding the optimal constant has been posed as early as
1997. Liaw’s work (joint with Nick Harvey, Ed Perkins, and
Sikander Randhawa) resolved this question exactly for n = 2.
Liaw completed his PhD at the University of British Columbia
in 2020 under the supervision of Nicholas Harvey. He has
received several awards including a NeurIPS Best Paper Award
as well as CGS-M, PGS-D and PDF fellowships from NSERC.
He has an excellent publication record with three journal
papers and ten papers in computer science conferences.
He is currently a postdoctoral fellow at the University of Toronto.

Plan, Liaw a pu présenter une caractérisation précise avec
un minimum de suppositions. De plus, cette recherche a
développé un nouvel outil pour l’apprentissage de distribution
qui a depuis été appliqué afin de donner la complexité
d’échantillonnage pour l’apprentissage des autres classes
de distributions. Le résultat a été le prix 2018 de NeurIPS
pour le meilleur article, une distinction extraordinaire.
Pour ce qui est du deuxième problème, relatif à l’apprentissage
virtuel, Christopher Liaw considère les prévisions en ligne
appuyées des conseils d’expert, ce qui est un modèle
classique en théorie d’apprentissage. Il s’agit alors de
trouver l’algorithme optimal qui choisit la distribution de la
probabilité des experts selon laquelle chaque jour un expert
reçoit la récompense et l’algorithme reçoit la récompense
pour la distribution choisie. L’objectif est l’égalité (ou
presque) entre le nombre total de récompenses reçues par
l’algorithme à un moment donné et le nombre maximum de

récompenses reçues par les experts audit moment. On sait
depuis des décennies qu’il existe un algorithme dont la
récompense est (√t ln n) fois plus petite que le nombre de
récompenses de l’expert et que cela est optimal jusqu’au
nombre de constantes. La question ouverte de trouver la
constante optimale a été posée depuis 1997. La recherche
de Liaw (en collaboration avec Nick Harvey, Ed Perkins et
Sikander Randhawa) a résolu ce problème pour n = 2.
Christopher Liaw a obtenu son doctorat à l’University of British
Columbia en 2020 sous la direction de Nicholas Harvey.
Il a reçu plusieurs prix, dont le Prix NeurIPS pour le meilleur
article et les bourses CGS-M, PGS-D et PDF du CRSNG.
Il a un dossier impressionnant de publication qui comprend
trois articles dans des revues et dix communications aux
colloques de sciences informatiques. Il est actuellement
un chercheur postdoctoral à l’Université de Toronto.

Réunion d’hiver de la SMC 2021
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2021 Coxeter-James Prize
Dr. Luke Postle (UWaterloo)
Dr. Luke Postle is an exceptional young researcher in
structural graph theory, earning his Ph.D. in 2012 in the
Department of Mathematics at the Georgia Institute of
Technology. He quickly earned a strong international
reputation by using a broad and innovative range of tools
to solve old and deep problems in combinatorics. He made
several significant contributions, to difficult, important,
and long-standing open problems in graph colouring.
Dr. Postle established himself as a leading researcher in
graph theory. He published in the top journals such as
Journal of Combinatorial Theory B (JCTB), Combinatorica,
and Journal of Graph Theory, and gave talks at conferences
and universities around the world. He made ground-breaking
progress on many famous conjectures in graph colouring,

Prix Coxeter-James 2021
Dr. Luke Postle (UWaterloo)
M. Postle est un jeune chercheur exceptionnel en théorie
des graphes structurels. Il a obtenu son doctorat en 2012
au département de mathématiques du Georgia Institute
of Technology. Il s’est rapidement forgé une réputation
mondiale par l’application d’un large éventail d’outils
innovants pour résoudre des problèmes profonds de
longue date en combinatoires. Il a apporté d’importantes
contributions à la résolution de problèmes difficiles
et de longue date dans la coloration de graphe.
M. Postle s’est établi comme un chercheur important en
coloration de graphe. Il a publié dans des revues prestigieuses
telles que Journal of Combinatorial Theory B (JCTB),
Combinatorica, et Journal of Graph Theory, et a livré des
conférences lors des congrès et dans les cadres universitaires
partout dans le monde. Il a réalisé des développements
innovants dans de nombreuses conjectures célèbres en
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including Hadwiger’s Conjecture, the Goldberg-Seymour
Conjecture, Reed’s Conjecture, and Jaeger’s Conjecture.
Luke Postle has launched a new paradigm in graph coloring
with his introduction of a new generalization of coloring.
Namely in 2015, Luke Postle and his collaborator Zdenek
Dvorak introduced correspondence colouring in article
published in JCTB, now referred to as DP-colouring by the
community after their surnames. Correspondence colouring
is a generalization of list colouring. List colouring, itself a
generalization of colouring, was first introduced by Erdos,
Rubin and Taylor in the 1970s and is now the subject of over
a thousand journal articles. In list colouring each vertex has its
own list from which it must be coloured. In correspondence
colouring, they abstracted this by removing any `global’ notion
of colour and rather only using a `local’ notion, individual to
each vertex. Such a generalization can actually be used for

inductive purposes to solve list colouring problems, namely
they used the concept to solve a 15-year-old conjecture that
planar graphs without 4 to 8 cycles are 3-list-colourable.
Since then, their article has garnered 86 citations in 3
years according to Google Scholar and indeed the article
is listed on JCTB’s own website as its most cited article
published since January 2018. Correspondence colouring
has been used both to solve open colouring problems and
been studied in its own right as a natural form of colouring.
For example, correspondence colouring proved a key
ingredient in Luke Postle’s research on Reed’s conjecture.
Dr. Postle is currently an Associate Professor in the
Department of Combinatorics and Optimization at the
University of Waterloo. Since joining Waterloo in 2014,
he was awarded a Tier 2 Canada Research Chair and an
Early Researcher Award from the government of Ontario.

coloration de graphe, dont la Conjecture de Hadwiger, ainsi
que celles de Goldberg-Seymour, de Reed et de Jaeger.
Luke Postle a amorcé un changement de paradigme en
matière de coloration de graphe en proposant une nouvelle
généralisation du concept de coloration. En effet, en 2015
Luke Postle et Zdenek Dvorak, son collaborateur, ont
introduit dans un article publié dans JCTB le concept de
coloration de correspondance qui est désormais désigné
par la communauté sous l’appellation DP-coloration en leurs
noms. Les colorations de correspondances constituent une
généralisation des colorations sur listes. Ces dernières, qui
généralisent elles-mêmes les colorations, ont été introduites
par Erdös, Rubin et Taylor dans les années 1970 et font
maintenant l’objet de plus d’un millier d’articles. Dans les
colorations sur listes, chaque sommet se voit assigner une liste
à partir de laquelle il doit être coloré. Dans les colorations de
correspondance, en revanche, on remplace, par abstraction,
toute notion « globale » de couleur par une notion « locale »,
propre à chaque sommet. Une telle généralisation peut être

utilisée à des fins d’induction pour solutionner des problèmes
de coloration de listes, comme ce fut le cas lorsque ce concept
fut utilisé pour démontrer une conjecture qui était en suspens
depuis 15 ans et stipulant que les graphes planaires sans
cycles de longueurs 4 à 8 sont 3-L-colorables. Depuis lors,
leur article a – selon Google scholar – cumulé pas moins de
86 citations en 3 ans ce qui lui a valu au sommet du palmarès
publié sur le site de JCTB des articles cités le plus souvent
depuis janvier 2018. Les colorations de correspondance ont
été utilisées pour résoudre plusieurs problèmes en suspens
en plus d’avoir été étudiées en eux-mêmes, c’est-à-dire en
tant que forme naturelle de coloration. À titre d’exemple, les
colorations de correspondance ont joué un rôle clé dans les
recherches menées par Luke Postle sur la conjecture de Reed.
M. Postle est actuellement Professeur agrégé au Department
of Combinatorics and Optimization à l’University of Waterloo.
Depuis son arrivée à l’Université de Waterloo en 2014, il a
reçu une chaire de recherche du Canada de niveau 2 et le
prix de jeunes chercheurs du gouvernement de l’Ontario.

Réunion d’hiver de la SMC 2021
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2021 Adrien Pouliot Award
Dr. Joseph Khoury (University of Ottawa)
Dr. Joseph Khoury has taught at the University of Ottawa for
over 20 years. Since 2001, he has held the title of Coordinator
of the Math Help Centre in the Department of Mathematics
and Statistics. He received his B.Sc. (Hons.) from the
Lebanese University in Beirut and his Ph.D. from the University
of Ottawa in 2001. His mathematical research has been in
the fields of Commutative Algebra and Algebraic Geometry
with a special interest in Ga-actions on affine spaces.
Over the last two decades, Joseph has worked tirelessly
to promote mathematics and mathematics education at
the University of Ottawa, within the local community, and
on the national level. An extremely talented and dedicated
teacher, Joseph was also awarded the 2020 Canadian
Mathematical Society’s Excellence in Teaching Award and
the 2017 Graham Wright Award for Distinguished Service.
Beyond the classroom, Joseph has produced a wealth
of resources for both students and colleagues alike.
His efforts to help students learn transcend the discipline.
In fact, his 2011 student guide to success in Mathematics,

Prix Adrien-Pouliot 2021
Dr. Joseph Khoury (University of Ottawa)
Joseph Khoury est le chargé de cours à l’Université d’Ottawa
depuis 20 ans. Depuis 2001, M. Khoury occupe aussi le poste
du directeur du centre d’aide du département de mathématiques
et statistiques à l’Université d’Ottawa. Il a reçu son baccalauréat
en sciences de l’Université libanaise à Beyrouth et son doctorat
de l’Université d’Ottawa en 2001. Ses intérêts de recherche
sont l’algèbre commutative et la géométrie algébrique,
surtout dans les actions de Ga sur les espaces affinés.
Au cours des deux dernières décennies, Joseph a travaillé sans
relâche pour promouvoir les mathématiques et leur enseignement
à l’Université d’Ottawa, au sein de la communauté locale et
au niveau national. Pédagogue talentueux et dévoué, Joseph
a remporté le prix 2020 d’Excellence en enseignement de
mathématiques et le prix 2017 de Graham-Wright pour service
méritoire de la Société mathématique du Canada. M. Khoury a créé
une mine de ressources pour ses étudiant.e.s et ses collègues.
Les efforts du professeur Khoury pour aider ses étudiant.e.s à
mieux apprendre la matière transcendent la discipline. En effet,
son guide d’étudiant.e publié en 2011 aborde des aspects à
la fois sociaux et académiques de la réussite mathématique.
Ce guide est perçu à l’Université d’Ottawa comme un «
passeport » pour réussir les cours de mathématique.
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which tackled both social and academic aspects of success,
has become widely viewed across the University of Ottawa’s
campus as a “passport” to success in math courses.
Joseph’s influence reaches far beyond the borders of the
University of Ottawa. In 2001, he co-founded the Math
Horizons Day with the goal of educating young students
about the importance of mathematics in our world. This
program continues today with up to 170 students and teachers
from the Outaouais and Kingston regions participating on
an annual basis. Moreover, to raise the profile of the event,
Joseph invites dignitaries to hand out trophies for schools
and seizes the opportunity of media presence to make the
case of the importance of math education for youth.
In addition to his highly impactful Math Horizon Days,
Joseph is also a frequent speaker at high schools and fairs
in the Ottawa area, as well as at the Ontario Association
of Math Educators (OAME), the largest assembly of math
educators in Canada. His presentations to students focus
on the power of mathematics and how the discipline has
impacted the technologies that we all rely upon each day. His
presentations to teachers focus on extracurricular activities
that they can use to inspire and motivate their own students.
In addition to being the CMS math camps program
coordinator, Joseph organizes a CMS math camp on
campus of the University of Ottawa for more than two
decades now. This is the largest Math camp in the country

in terms of number of participants, the duration, and the
scope of activities. He works tirelessly months before the
camp to secure lecturers, staff, funding, material, and
every other logistical aspect. The camp runs bilingually.
Amongst his many valuable contributions, Joseph has served
multiple terms as the Chair of the Canadian Mathematical
Society’s Education Committee and the Chair of its bilingualism
committee. He leveraged his considerable experience gained
in organizing highly successful math camps in Eastern Ontario
to guide him as the Society’s national coordinator of nearly
two dozen camps held annually across all regions of the
country. In addition, Joseph has brought a strong voice in
support of mathematics to the Prime Minister Awards in STEM
education, having lobbied hard to have similar recognition
for teachers at the college and undergraduate levels. He
served on the committee for reforming the National Museum
of Science and Technology, fostering a plan to include a
temporary exhibit highlighting Canadian mathematics in the
new museum. He was also a member of the national focus
group to enhance the image of mathematics in Canada.
In addition, Joseph co-authored The Mathematics
that power our world, How is it made? and
Jim Totten’s Problems of the week.
For his unwavering dedication to our discipline,
Dr. Joseph Khoury is a most deserving recipient
of this year’s Adrien Pouliot Award.

L’impact qu’a eu Joseph sur l’enseignement de mathématiques
dépasse largement les frontières de l’Université d’Ottawa.
En 2001, il a co-établi la journée Math Horizons dont l’objectif
est d’apprendre aux jeunes élèves sur l’importance des
mathématiques dans notre monde. Ce programme se poursuit
jusqu’à nos jours et près de 170 élèves et enseignant.e.s
des régions de l’Outaouais et de Kingston y participent
chaque année. De plus, afin de rehausser le profil de cet
évènement, Joseph invite des dignitaires à remettre les
trophées et profite de la présence des médias pour faire
valoir l’importance des mathématiques pour les jeunes.
Joseph donne aussi régulièrement des conférences dans
les écoles secondaires et les foires dans la région d’Ottawa
et lors des évènements de l’Association des enseignant.e.s
de mathématiques de l’Ontario, la plus grande assemblée
d’enseignenant.e.s en mathématiques au Canada. Ses
conférences adressées aux élèves portent sur le pouvoir des
mathématiques et leur impact sur les technologies qui sont
devenues essentielles à nos vies quotidiennes. Dans ces
conférences devant les enseignant.e.s, il parlent notamment des
activités parascolaires qui peuvent inspirer et motiver les élèves.
En plus de coordonner le programme des camps mathématique
de la SMC, Joseph organise aussi un camp mathématique
à l’Université d’Ottawa depuis plus de deux décennies
maintenant. Il s’agit du camp avec le plus grand nombre de
participant.e.s au Canada. M. Khoury travaille sans relâche

pour inviter des confiérenciers.ières, engager le personnel,
et obtenir le financement et le matériel nécessaire et pour
organiser tout autre aspect logistique de ce camp bilingue.
Notamment, Joseph a rempli plusieurs mandats en tant que
président du Comité d’éducation et du Comité de bilinguisme
de la Société mathématique du Canada. Son expérience en
tant qu’organisateur d’un camp mathématique très réussi à
l’Est de l’Ontario l’a guidé dans son travail de coordinateur de
près de deux douzaines des camps organisés chaque année
à travers le pays. Il a aussi apporté une voix forte pour les
mathématiques au Prix du premier ministre pour l’excellence
dans l’enseignement des STIM. Il a fait pression pour qu’il
ait une reconnaissance similaire pour les enseignant.e.s
des niveaux collégial et universitaire. Il a aussi siégé au
comité de la réforme du Musée national des sciences et de
la technologie, élaborant un plan pour créer une exposition
temporaire qui souligne les mathématiques au Canada. Joseph
a également été membre du groupe national de discussion
pour rehausser la visibilité des mathématiques au Canada.
En plus des activités susmentionnées, il a co-écrit deux
ouvrages: The Mathematics that Power our World, How
is it Made? et Jim Totten’s Problems of the Week.
Pour son dévouement indéfectible à notre
discipline, le professeur Khoury est le lauréat le
plus méritant du Prix Adrien Pouliot 2021.
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2021 Graham Wright Award
Dr. Kseniya Garaschuk (UFV)
Kseniya Garaschuk has made distinguished contributions
to the Canadian mathematical community and, in particular,
to the Canadian Mathematical Society (CMS) in numerous
ways. She served on the CMS Student Committee (StudC)
as Chair from 2009 to 2015, as Student Director on the CMS
Board of Directors from 2009 to 2013, as Associate Editor of
A-Taste-Of-Mathematics Editorial Board from 2016 to 2020,
has been on the CMS Notes Editorial Board since 2018 and
on the CMS Education Committee since 2014, where she has
also participated in many Teaching in Excellence and Adrien
Pouliot award selection committees. One of Kseniya’s most
important roles within the CMS has been her involvement

Prix Graham-Wright 2021
Dr. Kseniya Garaschuk (UFV)
Kseniya Garaschuk s’est distinguée par ses contributions
importantes à la communauté canadienne de mathématiques
et plus particulièrement à la Société mathématique du
Canada (SMC). Elle a siégé au Comité étudiant de la SMC
(StudC) en tant que présidente de 2009 à 2015, au conseil
d’administration de la SMC en tant que directrice étudiante
de 2009 à 2013, au comité de rédaction de Aime-T-On les
Mathématiques (ATOM) de 2016 à 2020. Elle siège au comité
de rédaction des Notes de la SMC depuis 2018 et au Comité
d’éducation de la SMC depuis 2014. Dans le cadre de sa
participation à ce dernier, elle a aussi contribué à la sélection
des lauréat.e.s du Prix d’excellence en enseignement et du
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with Crux Mathematicorum. She works tirelessly on this
project because she believes in the importance of the
publication within the international mathematical community.
As a graduate student, Kseniya began organizing and
running annual CMS Math Camps in addition to other
university outreach events. Many of the large StudC
intitatives (all of which continue to this day) were founded
by Kseniya, including the poster sessions held at CMS
semi-annual meetings, Notes from the Margin (the StudC
newsletter) and the introduction of Guidebook, the electronic
conference brochure which is still used at CMS meetings.
Kseniya regularly participates in local and national
conferences, organizes events, and publishes the results

of her research. She receives excellent feedback from
her students and her peers. She was one of the lead
organisers of the Fraser Valley Math Education Sq’ep
(2019 and 2020), a community-building event that explores
Indigenous ways of learning and knowing with connections
to mathematics. She was also a lead organiser of CMS
COVID-19 Research and Education Meeting held last July.
Dr. Garaschuk finished her undergraduate studies at Simon
Fraser University, where she continued her studies and
received her Master’s degree in mathematics in 2008.
Kseniya completed her Ph.D. at the University of Victoria
in 2014 and holds the position of Assistant Professor
at the University of the Fraser Valley since 2016.

Prix Adrien-Pouliot. L’un des rôles les plus importants de
Kseniya au sein de la SMC a été son implication au Crux
Mathematicorum. Son travail acharné montre à quel point
elle tient ce projet à cœur et croit à l’importance de la
publication pour la communauté mathématique mondiale.
Kseniya a commencé à organiser des camps et des
évènements mathématiques en tant qu’étudiante
d’études supérieures. Plusieurs initiatives importantes
du StudC (qui continuent à ce jour) ont été créées par
Kseniya, dont la présentation par affiche aux réunions
semi-annuelles de la SMC, Notes from the Margin
(le bulletin du StudC) et l’introduction du Guidebook,
la brochure virtuelle des réunions de la SMC.
Kseniya participe régulièrement aux réunions locales
et nationales, organise des évènements et publie les

résultats de sa recherche. Elle a reçu d’excellentes
évaluations de ses pairs et de ses étudiant.e.s. Elle a
été l’une des organisatrices principales de Fraser Valley
Math Education Sq’ep (2019 et 2020), un évènement
communautaire qui explore les savoirs et les stratégies
pédagogiques mathématiques des peuples autochtones.
Elle a aussi été l’une des organisatrices principales de
la Réunion de la SMC sur la recherche et l’éducation au
temps de la COVID-19 qui a eu lieu en juillet 2020.
La professeure Garaschuk a terminé ses études
du premier cycle à la Simon Fraser University et a
obtenu sa maîtrise en mathématiques de la même
université en 2008. Kseniya a obtenu son doctorat à
l’University of Victoria en 2014 et est une professeure
agrégée à l’University of Fraser Valley depuis 2016.
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Call for Nominations / Appel de candidatures
2022 Adrien Pouliot Award

Prix Adrien-Pouliot 2022

Nominations of individuals or teams of individuals who have
made significant and sustained contributions to mathematics
education in Canada are solicited. Such contributions are
to be interpreted in the broadest possible sense and might
include: community outreach programs, the development of
a new program in either an academic or industrial setting,
publicizing mathematics so as to make mathematics
accessible to the general public, developing mathematics
displays, establishing and supporting mathematics
Conférences and competitions for students, etc.
CMS aims to promote and celebrate diversity in the
broadest sense. We strongly encourage department
chairs and nominating committees to put forward
nominations for outstanding colleagues regardless
of race, gender, ethnicity or sexual orientation.
Nominations must be received by the CMS Office
no later than April 30, 2022.
Please submit your nomination electronically,
preferably in PDF format, to apaward@cms.math.ca.

Nous sollicitons la candidature de personne ou de groupe
de personnes ayant contribué d’une façon importante et
soutenue à des activités mathématiques éducatives au
Canada. Le terme « contributions » s’emploie ici au sens
large; les candidat.e.s pourront être associé.e.s à une activité
de sensibilisation, un nouveau programme adapté au milieu
scolaire ou à l’industrie, des activités promotionnelles de
vulgarisation des mathématiques, des initiatives spéciales, des
conférences ou des concours à l’intention des étudiant.e.s, etc.
La SMC a pour but de promouvoir et de célébrer la diversité
au sens le plus large. Nous encourageons fortement
les directeurs et les directrices de département et les
comités de mise en candidature à proposer des collègues
exceptionnel.le.s sans distinction de race, de genre,
d’appartenance ethnique ou d’orientation sexuelle.
Les mises en candidature doivent parvenir au
bureau de la SMC avant le 30 avril 2022.
Veuillez faire parvenir votre mise en candidature
par voie électronique, de préférence en format
PDF, à prixap@smc.math.ca.

Nomination requirements
• Include contact information for both nominee and nominator.
• Describe the nominated individual’s or team’s sustained
contributions to mathematics education. This description
should provide some indication of the time period
over which these activities have been undertaken and
some evidence of the success of these contributions.
This information must not exceed four pages.
• Two letters of support from individuals other than the
nominator should be included with the nomination.
• Curricula vitae should not be submitted since the information
from them relevant to contributions to mathematics
education should be included in the nomination form
and the other documents mentioned above.
• If nomination was made in the previous
year, please indicate this.
• Members of the CMS Education Committee
will not be considered for the award during
their tenure on the committee.

Renewals
Individuals who made a nomination last year can renew
this nomination by simply indicating their wish to do so
by the deadline date. In this case, only updating materials
need be provided as the original has been retained.
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Conditions de candidature
• Inclure les coordonnées des candidat.e.s ainsi
que des présentateurs et des présentatrices.
• Décrire en quoi le et la candidat.e a contribué de façon
soutenue à des activités mathématiques. Donner un aperçu
de la période couverte par les activités visées et du succès
obtenu. La description ne doit pas dépasser quatre pages.
• Le dossier de candidature comportera deux
lettres d’appui signées par des personnes autres
que le présentateur ou la présentatrice.
• Il n’est pas nécessaire d’inclure des curriculums vitae,
car les renseignements qui s’y trouvent et qui se
rapportent aux activités éducatives visées devraient
figurer sur le formulaire de mise en candidature et
dans les autres documents énumérés ci- dessus.
• Veuillez indiquer si la candidature a été
soumise l’année précédente.
• Les membres du Comité d’éducation de la SMC ne
pourront être candidat.e.s pour l’obtention d’un prix
pendant la durée de leur mandat au Comité.

Renouveler une mise en candidature
Il est possible de renouveler une mise en candidature
présentée l’année précédente, pourvu que l’on en manifeste
le désir avant la date limite. Dans ce cas, le présentateur
ou la présentatrice n’a qu’à soumettre des documents de
mise à jour puisque le dossier original a été conservé.

2021 CMS Winter Meeting

Call for Nominations / Appel de candidatures
2022 Graham Wright Award
for Distinguished Service

Prix Graham-Wright pour
service méritoire 2022

In 1995, the Society established this award to recognize
individuals who have made sustained and significant
contributions to the Canadian mathematical community
and, in particular, to the Canadian Mathematical Society.
The award was renamed in 2008, in recognition of
Graham Wright’s 30 years of service to the Society
as the Executive Director and Secretary.
CMS aims to promote and celebrate diversity in the
broadest sense. We strongly encourage department
chairs and nominating committees to put forward
nominations for outstanding colleagues regardless
of race, gender, ethnicity or sexual orientation.
Nominations should include a reasonably detailed
rationale and be submitted by March 31, 2022.
All documentation should be submitted electronically,
preferably in PDF format, by the appropriate
deadline, to gwaward@cms.math.ca.

En 1995, la Société mathématique du Canada a créé un
prix pour récompenser les personnes qui contribuent
de façon importante et soutenue à la communauté
mathématique canadienne et, notamment, à la SMC.
Ce prix était renommé à compter de 2008 en hommage
de Graham Wright pour ses 30 ans de service comme
Directeur administratif et secrétaire de la SMC.
La SMC a pour but de promouvoir et de célébrer la diversité
au sens le plus large. Nous encourageons fortement
les directeurs ou les directrices de département et les
comités de mise en candidature à proposer des collègues
exceptionnel.le.s sans distinction de race, de genre,
d’appartenance ethnique ou d’orientation sexuelle.
Pour les mises en candidature prière de présenter des
dossiers avec une argumentation convaincante et de
les faire parvenir, le 31 mars 2022 au plus tard.
Veuillez faire parvenir tous les documents par voie
électronique, de préférence en format PDF, avant
la date limite à prixgw@smc.math.ca.

Réunion d’hiver de la SMC 2021
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Call for Nominations / Appel de candidatures
2022 CMS Blair Spearman
Doctoral Prize

Prix de doctorat BlairSpearman de la SMC 2022

The CMS Blair Spearman Doctoral Prize recognizes
outstanding performance by a doctoral student. The prize is
awarded to one recipient of a Ph.D. from a Canadian university
whose overall performance in graduate school is judged to
be the most outstanding. Although the dissertation will be
the most important criterion (the impact of the results, the
creativity of the work, the quality of exposition, etc.) it will not
be the only one. Other publications, activities in support of
students and other accomplishments will also be considered.
Nominees must have their Ph.D. conferred by a Canadian
university in the year (January 1st to December 31st)
preceding the nomination deadline. Nominations that
were not successful in the first competition will be kept
active for a further year (with no possibility of updating
the file) and will be considered by the Doctoral Prize
Selection Committee in the following year’s competition.
The CMS Blair Spearman Doctoral Prize will consist
of an award of $2,000, a two-year complimentary
membership in the CMS, a framed certificate and a
stipend for travel expenses to attend the CMS meeting
to receive the award and present a plenary lecture.

Le Prix de doctorat Blair-Spearman de la SMC récompense
le travail exceptionnel d’un.e doctorant.e en mathématiques.
Le prix sera décerné à une personne qui aura reçu son
diplôme de troisième cycle d’une université canadienne l’année
précédente (entre le 1er janvier et le 31 décembre) et dont les
résultats pour l’ensemble des études supérieures seront jugés
les meilleurs. La dissertation constituera le principal critère de
sélection (impact des résultats, créativité, qualité de l’exposition,
etc.), mais ne sera pas le seul aspect évalué. On tiendra
également compte des publications de l’étudiant.e, de son
engagement dans la vie étudiante et de ses autres réalisations.
Les mises en candidature qui ne seront pas choisies
dans leur première compétition seront considérées
pour une année additionelle (sans possibilité de mise
à jour du dossier), et seront révisées par le comité
de sélection du Prix de doctorat l’an prochain.
Le lauréat du Prix de doctorat Blair-Spearman de la SMC
aura droit à une bourse de 2 000 $. De plus, la SMC lui
offrira l’adhésion gratuite à la Société pendant deux ans et
lui remettra un certificat encadré et une subvention pour frais
de déplacements lui permettant d’assister à la réunion de la
SMC où il recevra son prix et présentera une conférence.

Nominations
Candidates must be nominated by their university
and the nominator is responsible for preparing the
documentation described below, and submitting
the nomination to the email address below.
CMS aims to promote and celebrate diversity in the
broadest sense. We strongly encourage department
chairs and nominating committees to put forward
nominations for outstanding colleagues regardless of
race, gender, ethnicity or sexual orientation. The deadline
for the receipt of nominations is January 31, 2022.
The documentation shall consist of:
• A curriculum vitae prepared by the student.
• A resumé of the student’s work written by the student
and which must not exceed ten pages. The resumé
should include a brief description of the thesis and why
it is important, as well as of any other contributions
made by the student while a doctoral student.
• Three letters of recommendation of which one should
be from the thesis advisor and one from an external
reviewer. A copy of the external examiner’s report
may be substituted for the latter. More than three
letters of recommendation are not accepted.
All documentation, including letters of recommendation, should
be submitted electronically, preferably in PDF format, no later
than January 31, 2022, to docprize@cms.math.ca.
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Candidatures
Les candidat.e.s doivent être nommés par leur université;
la personne qui propose un candidat.e doit se charger de
regrouper les documents décrits aux paragraphes suivants et
de faire parvenir la candidature à l’adresse courriel ci-dessous.
La SMC a pour but de promouvoir et de célébrer la diversité
au sens le plus large. Nous encourageons fortement les
directeurs ou directrices de département et les comités de
mise en candidature à proposer des collègues exceptionnel.
le.s sans distinction de race, de genre, d’appartenance
ethnique ou d’orientation sexuelle. Les candidatures doivent
parvenir à la SMC au plus tard le 31 janvier 2022.
Le dossier sera constitué des documents suivants :
• Un curriculum vitae rédigé par l’étudiant.e.
• Un résumé du travail du candidat.e d’au plus dix pages,
rédigé par l’étudiant.e, où celui-ci décrira brièvement sa
thèse et en expliquera l’importance, et énumérera toutes
ses autres réalisations pendant ses études de doctorat.
• Trois lettres de recommandation, dont une du direct.rice.eur
de thèse et une d’un.e examinat.rice.eur de l’extérieur (une
copie de son rapport serait aussi acceptable). Le comité
n’acceptera pas plus de trois lettres de recommandation.
Veuillez faire parvenir tous les documents par voie
électronique, de préférence en format PDF, au plus tard
le 31 janvier 2022 à prixdoc@smc.math.ca.

2021 CMS Winter Meeting

Scientific Organizing Committee / Comité d’organisation scientifique

Alexandre-Girouard (Laval)

Anthony-Bonato (Ryerson)

Chantal-David (Concordia)

Liam Watson (UBC)

Lilia Krivodonova (Waterloo)

Patrick-Ingram (York)

Sara-Faridi (Dalhousie)

Terry-Gannon (Alberta)
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CMS/CAIMS Books
in Mathematics

Publish in the new joint CMS/CAIMS series

Contact ''Donna.Chernyk@springer.com”
for more information
Series Editors:
Dilcher, K., Lutscher, F., Nigam, N., Taylor, K.
This series offers authors the joint advantage of publishing with
two major mathematical societies and with a leading academic
publishing company. The series publishes high-impact works across
the breadth of mathematics and its applications. Books in this series
will appeal to all mathematicians, students and established researchers.
The series replaces the CMS Books in Mathematics series that
successfully published over 45 volumes in 20 years.

A96201

CMS/
CAIMS

List of Abbreviations
Liste des abbréviations
AlNumTh
APAna
Approx
ArStat
Asymp
Calc
CJPrize
CombGT
CombM
CommAlg
CovidM
CxGeo
DigComm
DocPriz
EDIFor
Galois
GeoTom
GraphTh
GRepQuo
GrpTh
GrSrch
HarmAna
HistPh
IndigUM
MachLrn

Algebraic number theory
Théorie algébrique des nombres
Applied and Pure Analysis
Analyse appliquée et pure
Approximation Theory in Function Spaces
Théorie de l’approximation dans les espaces de fonctions
Arithmetic Statistics
Statistique arithmétique
Asymptotic Analysis, Orthogonal Polynomials, and Special Functions
Analyse asymptotique, polynômes orthogonaux et fonctions spéciales
Let’s replace Calculus with calculus
Remplaçons le calcul différentiel et intégral par le calcul différentiel et intégral
Coxeter-James Prize
Prix Coxeter-James
Combinatorial Game Theory
Théorie des jeux combinatoires
Combinatorial methods in algebraic geometry and commutative algebra
Méthodes combinatoires en géométrie algébrique et en algèbre commutative
Commutative Algebra
Algèbre commutative
In-host Modelling of COVID-19
Modélisation chez l’hôte du COVID-19
Recent Developments in Complex Geometry and Geometric Analysis
Développements récents en géométrie complexe et en analyse géométrique
Mathematics of Digital Communications
Les mathématiques de la communication digitale
CMS Blair Spearman Doctoral Prize
Prix de doctorat Blair-Spearman de la SMC
EDI Forum
Forum EDI
Galois representations and L-functions
Représentations galoisiennes et fonctions L
Geometric Tomography and Microlocal Analysis
Tomographie géométrique et analyse microlocale
Graph Theory and its Applications
Théorie des graphes et ses applications
Geometry and representation theory around quotients (mini-session)
Géométrie et théorie de la représentation des quotients
Group Theory and Low Dimensional Topology
Théorie des groupes et topologie en basses dimensions
Graph Searching
Parcours de graphes
Harmonic analysis and fractal geometry
Analyse harmonique et géométrie fractale
History and Philosophy of Mathematics
Histoire et philosophie des mathématiques
Indigenizing University Mathematics
’Indigénisation” des mathématiques universitaires
Mathematical Foundations of Machine Learning
Fondations mathématiques de l’apprentissage automatique
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MatComm
MathEd
ModuliC
NLinPDE
NLPDE
Plenary
Poster
PubLec
SpatDyn
StudRes
VarAnAT
VarAnTA
WomenH
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"I don’t write in math, I just do it": Emphasizing communication in mathematical practice
’Je n’écris pas en mathématiques, je le fais tout simplement” : mettre l’accent sur la communication
dans la pratique mathématique
Mathematics and Mathematics Education: Two Communities in Conversation
Mathématiques et éducation mathématique : deux communautés en conversation
Combinatorics and geometry of moduli of curves
Combinatoire et géométrie des modules de courbes
Recent advancement in Nonlinear Partial Differential Equations
Avancées récentes dans les équations aux dérivées partielles non-linéaires
Non-local PDEs in Biological Modelling
EDPs non-locales en modélisation biologique
Plenary Lectures
Conférences plénières
AARMS-CMS Student Poster Session
Présentations par affiches des étudiants - AARMS-SMC
Public Lecture
Conférence publique
Spatial Dynamics of Evolution Systems in Ecology and Epidemiology
Dynamiques spatiales des systèmes évolutifs en écologie et en épidémiologie
Student Research Talks
Session de présentations étudiantes
Variational Analysis: Applications and Theory
Analyse variationnelle : applications et théorie
Variational Analysis: Theory and Applications
Analyse variationnelle : théorie et applications
Panel: Some snapshots of Women in Mathematical History
Table ronde : des portraits de femmes dans l’histoire des mathématiques
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Schedule for Business Meetings
Horaire pour Séances de travail
Thursday December 2
13:00 - 17:00

Friday December 3
12:30 - 16:30

jeudi 2 décembre

CMS Executive Committee / Comité exécutif SMC

vendredi 3 décembre

CMS Board of Directors Meeting / Réunion du Conseil d’administration SMC

Monday December 6
12:00 - 14:00

lundi 6 décembre

Mathematical Competitions Committee / Comité des concours mathématiques
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Schedule for Related Activities
Horaire pour Activités sociales
Thursday December 2
11:00 - 14:00
11:00 - 14:00
13:30 - 16:30
14:30 - 17:30

Friday December 3
11:00
11:30
15:00
16:30
17:30

-

11:30
13:00
15:30
17:30
18:30

15:00 - 15:30
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lundi 6 décembre

Break / Pause
Break / Pause
Break / Pause

Tuesday December 7
12:30 - 13:30
13:30 - 15:00

dimanche 5 décembre

Break / Pause
Break / Pause
Break / Pause

Monday December 6
12:00 - 12:30
13:30 - 14:00
15:30 - 16:00

samedi 4 décembre

Break / Pause
Break / Pause
Break / Pause

Sunday December 5
12:00 - 12:30
13:30 - 14:00
15:30 - 16:00

vendredi 3 décembre

Opening and Welcome / Ouverture et bienvenue
Break / Pause
Break / Pause
MITACS Public Lecture | Conférence publique / MITACS Public Lecture | Conférence publique
Student Social / Soirée étudiante

Saturday December 4
12:00 - 12:30
13:30 - 14:00
15:30 - 16:00

jeudi 2 décembre

An Introduction to Programming in Maple/ Introduction à la programmation Maple / An Introduction to
Programming in Maple/ Introduction à la programmation Maple
An introduction to self-similarity/Introduction à l’autosimilarité / An introduction to selfsimilarity/Introduction à l’autosimilarité
Student Writing Workshop / Atelier de rédaction
An introduction of modelling for infectious diseases with vaccination/Introduction à la modélisation des
maladies infectieuses avec la vaccination / An introduction of modelling for infectious diseases with
vaccination/Introduction à la modélisation des maladies infectieuses avec la vaccination

mardi 7 décembre

Break / Pause
Panel: Some snapshots of Women in Mathematical History / Table ronde : des portraits de femmes dans
l’histoire des mathématiques
Break / Pause

2021 CMS Winter Meeting

Schedule
Horaire
Thursday December 2
11:00 - 14:00
11:00 - 14:00
13:30 - 16:30
14:30 - 17:30

jeudi 2 décembre

An Introduction to Programming in Maple/ Introduction à la programmation Maple / An Introduction to
Programming in Maple/ Introduction à la programmation Maple
An introduction to self-similarity/Introduction à l’autosimilarité / An introduction to selfsimilarity/Introduction à l’autosimilarité
Student Writing Workshop / Atelier de rédaction
An introduction of modelling for infectious diseases with vaccination/Introduction à la modélisation des
maladies infectieuses avec la vaccination / An introduction of modelling for infectious diseases with
vaccination/Introduction à la modélisation des maladies infectieuses avec la vaccination
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Friday December 3
11:00
11:30
13:00
13:00

-

11:30
13:00
13:30
13:40

13:00 - 14:00
13:00 - 14:00
13:30 - 14:00
13:30 - 14:00
13:50 - 14:30
14:00 - 14:30
14:00 - 14:30
14:00 - 14:30
14:30 - 15:00
14:30
14:30
14:40
15:00
15:30

-

15:00
15:00
15:20
15:30
16:00

15:30 - 16:00
15:30
15:30
16:00
16:00

-

16:00
16:10
16:30
16:30

16:00 - 16:30
16:20 - 17:00
16:30 - 17:30
16:30 - 17:30
17:10 - 17:50
17:30 - 18:30

30

vendredi 3 décembre

Opening and Welcome / Ouverture et bienvenue
Break / Pause
Claire Boyer (Sorbonne), Some ways of missing data handling in machine learning, MachLrn (p. 147)
François Monard (UC Santa Cruz), Sampling issues for the X-ray transform on simple surfaces, GeoTom
(p. 112)
Emily Clader (San Francisco State University), Permutohedral Complexes and Rational Curves With Cyclic
Action, ModuliC (p. 99)
Malabika Pramanik (UBC), EDI-positive programming: a perspective, EDIFor (p. 106)
Axel Flinth (Chalmers University of Technology), A universal rotation equivariant and permutation invariant
neural network architecture, MachLrn (p. 147)
Ashish Goyal, CovidM (p. 139)
Gaik Ambartsoumian (U. of Texas at Arlington), Inversion and Symmetries of the Star Transform, GeoTom
(p. 110)
Nick Dexter (Simon Fraser), Improving efficiency of deep learning approaches for scientific machine learning,
MachLrn (p. 147)
Hannah Larson (Stanford University), Brill–Noether theory over the Hurwitz space, ModuliC (p. 101)
James Ooi, Mathematical modelling of COVID-19 vaccine-induced immune response, CovidM (p. 140)
Samir Canning (University of California, San Diego), The Chow rings of moduli spaces of elliptic surfaces,
ModuliC (p. 99)
Thomas Hillen, Personalized virus-load curves for acute viral infections, CovidM (p. 139)
Bamdad Hosseini (Washington), MachLrn (p. 148)
Yiran Wang (Emory U.), Microlocal analysis in cosmological X-ray tomography, GeoTom (p. 113)
Break / Pause
Steven Karp (Université du Québec à Montréal), Wronskians, total positivity, and real Schubert calculus,
ModuliC (p. 100)
Chapin Korosec, Long-term durability of immune responses to the BNT162b2 and mRNA-1273 vaccines
based on dosage, age and sex, CovidM (p. 140)
Giang Tran (Waterloo), Adaptive Group Lasso for Time-Dependent Data, MachLrn (p. 149)
Jie Xiao (Memorial), Lp -Uncertainty Principle from Fractional Schrödinger Equation, GeoTom (p. 113)
Aaron Berk (Concordia), Sensitivity to parameter selection for LASSO programs, MachLrn (p. 146)
Morgan Craig, Quantitative approaches to understanding immunological heterogeneity in COVID-19,
CovidM (p. 139)
Chiara Damiolini (University of Pennsylvania), Conformal blocks from vertex algebras on Mg,n , ModuliC
(p. 99)
Sergii Myroshnychenko (University of Alberta), On the recognition of polyhedra, GeoTom (p. 112)
MITACS Public Lecture | Conférence publique / MITACS Public Lecture | Conférence publique
Caroline Colijn (Simon Fraser University), Mathematics and the pandemic: from populations to individuals,
PubLec (p. 59)
Dmitry Ryabogin (Kent State University), On an equichordal property of a pair of convex bodies, GeoTom
(p. 112)
Student Social / Soirée étudiante
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Saturday December 4
9:30 - 10:10
10:00 - 10:20
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 11:00
10:20 - 11:00
10:20 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30
10:30
11:00
11:00

-

11:00
11:00
12:00
11:30

12:00
12:30
13:30
14:00
14:00

-

12:30
13:30
14:00
14:30
14:30

14:00 - 14:30
14:00 - 14:30
14:00 - 14:30
14:00 - 14:30

samedi 4 décembre

Venkateshwaran Krishnan (Tata Inst. Bangalore, India), Higher order Reshetnyak formulas for the ray transform of symmetric tensor fields in Sobolev spaces, GeoTom (p. 111)
Ville Suomala (University of Oulu), Fractal percolation, points, and lines, HarmAna (p. 133)
Wengu Chen (Institute of Applied Physics and Computational Mathematics), Reconstruction of Signals and
Images by Prior Information, APAna (p. 72)
Luis Dieulefait (Barcelona), Potentially diagonalizable modular lifts of arbitrarily large weight, AlNumTh
(p. 67)
Arno Kuijlaars (KU Leuven), Asymptotics of matrix valued orthogonal polynomials, Asymp (p. 89)
Mark Lewis (University of Alberta), Mathematical models for the neutral genetics of changing populations,
SpatDyn (p. 173)
Alexandra Otiman (University of Florence), New constructions in non-Kähler toric geometry, CxGeo (p. 165)
Alvaro Lozano Robledo (University of Connecticut), ell-adic Galois representations attached to elliptic curves
with CM, ArStat (p. 85)
Felix Voigtlaender (KU Eichstätt-Ingolstadt), Explaining the Theory-to-Practice Gap in Deep Learning via
Sampling Complexity bounds for Neural Network Approximation Spaces, MachLrn (p. 149)
Eloise Hamilton (Cambridge), An overview of Non-Reductive Geometric Invariant Theory and its applications, GRepQuo (p. 115)
Vjekoslav Kovač (University of Zagreb), Density theorems for anisotropic point configurations, HarmAna
(p. 132)
Deping Ye (Memorial), The Lp Brunn-Minkowski theory for C-coconvex sets, GeoTom (p. 113)
Michael Albanese (Universite du Quebec a Montreal), The Yamabe Invariant of Complex Surfaces, CxGeo
(p. 163)
Alina Cojocaru (Illinois - Chicago), Bounds for the distribution of the Frobenius traces associated to abelian
varieties, AlNumTh (p. 66)
Kseniya Garaschuk (University Of Fraser Valley), Two sides of a coin, MathEd (p. 151)
Renjin Jiang (Tianjin University), Some recent progress on Riesz transform on manifolds, APAna (p. 73)
Hui Ouyang (University of British Columbia Okanagan), Weak and strong convergence of generalized proximal point algorithms, VarAnTA (p. 185)
Shigui Ruan (The University of Miami), Modeling the Growth, Invasion and Competition of Aedes
Mosquitoes in Florida, SpatDyn (p. 174)
Laura Thesing (LMU Munich), Which networks can be learned by an algorithm ? – Expressivity meets Turing
in Deep Learning, MachLrn (p. 148)
Walter Van Assche (KU Leuven), Multiple orthogonal polynomials and the number π, Asymp (p. 89)
Peng-Jie Wong (NCTS Taiwan), Square-free orders for elliptic curves modulo p, ArStat (p. 86)
Doina Precup (McGill University), On Hierarchical Reinforcement Learning, Plenary (p. 60)
Xiaoheng Kitty Yan (University of Toronto), Advanced Mathematics for Teachers: Vision and Considerations
of Mathematicians, MathEd (p. 152)
Break / Pause
Richard Hoshino (Northeastern University), Creating Authentic Mathematical Experiences, Plenary (p. 60)
Break / Pause
Shai Ben-David (Waterloo), MachLrn (p. 146)
Lassina Dembele (Luxembourg), Explicit Inertial Langlands correspondence for GL2 and arithmetic applications, AlNumTh (p. 67)
Julien Keller (Universite du Quebec a Montreal), Constant scalar curvature Kähler cone metrics, CxGeo
(p. 165)
Andrew Kercher (Simon Fraser University), Designing and Implementing Lessons That Connect Undergraduate Mathematics to Secondary Teaching, MathEd (p. 151)
Stelios Sachpazis (Université de Montréal), Prime values of divisor-bounded multiplicative functions with
small partial sums, ArStat (p. 85)
Zhongwei Shen (Alberta University), Long transient dynamics in stochastic systems, APAna (p. 74)
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Saturday • samedi
14:00 - 14:30
14:00 - 14:30
14:00 - 14:40
14:00
14:00
14:30
14:30

-

14:40
15:00
15:00
15:00

14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:30
14:40 - 15:00
14:50 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:30 - 16:00
15:40 - 16:20
16:00 - 16:30
16:00 - 16:30

32

Jon Vanderwerff (La Sierra University), Uniformly Monotone Operators on Hilbert Spaces, VarAnTA
(p. 185)
Xingfu Zou (University of Western Ontario), Evolution and adaptation of anti-predation response of prey
in a two-patchy environment, SpatDyn (p. 179)
Allan Greenleaf (U. Rochester, USA), Sobolev estimates for multilinear Radon transforms via partition
optimization, GeoTom (p. 111)
Michael Hochman (The Hebrew University), HarmAna (p. 131)
David A. Pike (Memorial), A conversation about equity, diversity and inclusion, EDIFor (p. 106)
Andie Burazin (UTM), In the middle . . . , MathEd (p. 150)
Goong Chen (Texas A&M University), Modeling and Computation of Modal Analysis of Coronavirus, APAna
(p. 72)
Fred Diamond (King’s College London), Hecke correspondences and Kodaira-Spencer isomorphisms on
Hilbert modular varieties, AlNumTh (p. 67)
Melissa Huggan (Mount Allison University), No number avoidance here, CombGT (p. 91)
Spiro Karigiannis (University of Waterloo), Variational characterization of certain calibrated submanifolds,
CxGeo (p. 164)
Valeriya Kovaleva (Oxford), Correlations of Riemann Zeta on the critical line, ArStat (p. 83)
Adrian Lam (Ohio State University), Asymptotic spreading of KPP reactive fronts in heterogeneous shifting
environments, SpatDyn (p. 173)
Walaa Moursi (University of Waterloo), Uniformly monotone operators and their reflected resolvents,
VarAnTA (p. 184)
Soledad Villar (Johns Hopkins), Equivariant machine learning structured like classical physics, MachLrn
(p. 149)
Peter Crooks (Northeastern), Symplectic reduction along a subvariety, GRepQuo (p. 115)
Marina Iliopoulou (University of Kent), Sharp Lp estimates for oscillatory integral operators of arbitrary
signature, HarmAna (p. 132)
Todd Quinto (Tufts U), Microlocal analysis of Fourier Integral Operators in scattering tomography, GeoTom
(p. 112)
Dave Amundsen (Carleton University), Analysis of Transitions Across Distinct Resonant Regimes, APAna
(p. 71)
Theo Bendit (University of British Columbia Okanagan), Doubleton Projections in Real Hilbert Spaces,
VarAnTA (p. 184)
Alex Bihlo (Memorial), A multi-model physics-informed neural network approach for solving the shallowwater equations on the sphere, MachLrn (p. 147)
Stephanie Chan (University of Michigan), Integral points on the congruent number curves, ArStat (p. 82)
Jingyi Chen (UBC), Stability of the fibres of Hopf surfaces as harmonic maps and minimal surfaces, CxGeo
(p. 163)
Lauren DeDieu and A. Paulino Preciado Babb (University of Calgary), Inside Mathematics: An Undergraduate Course for Mathematicians and Educators, MathEd (p. 150)
Svenja Huntemann (Concordia University of Edmonton), Temperature of Placement Games, CombGT
(p. 92)
Benjamin Matschke (Boston), Proofs by several examples and stable combinatorial Nullstellensätze, AlNumTh (p. 68)
Aijun Zhang (University of Louisiana at Lafayette), A Discrete-time Predator-Prey Model with Selection
and Mutation, SpatDyn (p. 178)
Break / Pause
Joey Zou (UC Santa Cruz), The Travel Time Tomography Problem for Transversely Isotropic Elastic Media,
GeoTom (p. 114)
Roberto S. Costas-Santos (Universidad de Alcalá), Multi-integral representations for associated Legendre
and Ferrers functions, Asymp (p. 88)
Yunhui He (University of British Columbia), A closed-form multigrid smoothing factor for an additive Vankatype smoother applied to the Poisson equation, APAna (p. 73)
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Saturday • samedi
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 16:40
16:00 - 17:00
16:30
16:30
16:30
16:30

-

17:00
17:00
17:00
17:00

16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:10
16:40 - 17:20
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30

Igor’ Kontorovich (University of Auckland), Not just conversing but dialogically engaging with each other,
MathEd (p. 151)
Patrick Meisner (Concordia), Lower Order Terms in the Katz-Sarnak Philosophy, ArStat (p. 84)
Allison Moore (Virginia Commonwealth University), Cosmetic crossings, cosmetic surgery and Conway
spheres, GrpTh (p. 128)
Richard Nowakowski (Dalhousie University), A Survey of Ordinal Sums, CombGT (p. 93)
Ekin Ozman (Bogazici University), Quadratic Points on Modular Curves and Fermat-type Equations, AlNumTh (p. 69)
Courtney Paquette (McGill), SGD in the Large: Average-case Analysis, Asymptotics, and Stepsize Criticality,
MachLrn (p. 148)
Wenxian Shen (Auburn University), Population dynamics under climate change: persistence criterion and
effects of fluctuations, SpatDyn (p. 175)
Shambhavi Singh (University of British Columbia Okanagan), Projecting onto rectangular matrices with
prescribed row and column sums, VarAnTA (p. 185)
Freid Tong (Center of Mathematical Sciences and Applications), Uniform estimates for complex MongeAmpere equations, CxGeo (p. 165)
Suresh Eswarathasan (Dalhousie University), Fractal uncertainty principle for discrete Cantor sets for random alphabets, HarmAna (p. 131)
Elana Kalashnikov (Waterloo), An analogue of Greene–Plessar mirror symmetry for the Grassmannian,
GRepQuo (p. 115)
Idrissa Ba (Manitoba), Circular orderability and 3-manifolds, GrpTh (p. 126)
Martin Čech (Concordia), Ratios Conjectures and Multiple Dirichlet Series, ArStat (p. 82)
Daren Cheng (U Waterloo), Existence of constant mean curvature 2-spheres, CxGeo (p. 164)
Howard Cohl (National Institute of Standards and Technology), Special values for continuous q-Jacobi
polynomials and applications, Asymp (p. 88)
Aukosh Jagannath (Waterloo), Online SGD on non-convex losses from high-dimensional inference, MachLrn
(p. 148)
Manish Krishan Lal (University of British Columbia Okanagan), Directional asymptotics of Fejér monotone
sequences, VarAnTA (p. 184)
Kunquan Lan (X University), Fixed point index theory for r-nowhere normal-outward compact maps and
logistic type population models, SpatDyn (p. 173)
Ami Mamolo (Ontario Tech University), Collaborative Adventures in OER Design for Undergraduate Mathematics, MathEd (p. 152)
Neil McKay (University of New Brunswick), Sums of games where the players have the same incentives,
CombGT (p. 92)
Anwesh Ray (UBC), Rational points on algebraic curves in infinite towers of number fields, AlNumTh (p. 69)
Lin Wang (University of New Brunswick), Dynamics of Intraguild Predation Models, APAna (p. 74)
Alex Koldobsky (University of Missouri), Inequalities for the Radon transform on convex sets, GeoTom
(p. 111)
Hong Wang (UCLA), Distance sets spanned by sets of dimension d/2, HarmAna (p. 133)
Siegfred Baluyot (AIM), Sign changes of the error term in the Piltz divisor problem, ArStat (p. 81)
T. Mark Dunster (San Diego State University), Computation of parabolic cylinder functions with complex
argument, Asymp (p. 88)
Brian Forrest (University of Waterloo), Mathematicians Engaging with Teachers: The Master of Mathematics for Teachers Program, MathEd (p. 151)
Nguyen Lam (Memorial University, Grenfell), Best constants, optimizers and the stability of Uncertainty
Principles, APAna (p. 73)
Renate Scheidler (Calgary), Constructing Imaginary Quadratic Fields with Large n-Class Rank, AlNumTh
(p. 69)
Hao Wang (University of Alberta), A new free boundary problem, SpatDyn (p. 176)
Ziyuan Wang (University of British Columbia Okanagan), The Malitsky-Tam forward-reflected-backward
splitting method for nonconvex problems, VarAnTA (p. 185)
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Saturday • samedi
17:00 - 17:30
17:00 - 18:00
17:20 - 17:40
17:20 - 18:00
17:30 - 18:00
17:30 - 18:00
17:30 - 18:00
17:30 - 18:00
17:30 - 18:00
17:30 - 18:00
17:30 - 18:00
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Chenxi Wu (University of Wisconsin–Madison), Fibered cones and stable translation lengths on sphere
graphs, GrpTh (p. 128)
Jenna Rajchgot (McMaster), Symmetric quivers and symmetric varieties, GRepQuo (p. 116)
Krystal Taylor (The Ohio State University), Newhouse Thickness and Falconer-type problems, HarmAna
(p. 133)
Maria Alfonseca (North Dakota State U), Solutions to the 5th and 8th Busemann-Petty problems near the
ball, GeoTom (p. 110)
Dror Bar-Natan (Toronto), Kashaev’s Signature Conjecture, GrpTh (p. 126)
Alexandra Florea (UC Irvine), The Ratios Conjecture over function fields, ArStat (p. 83)
Ming Mei (McGill University), Subsonic / supersonic / transonic steady-states for Euler-Poisson equations
with sonic boundary, APAna (p. 73)
Gergő Nemes (Alfréd Rényi Institute of Mathematics), A proof of a conjecture of Elbert and Laforgia on
the zeros of cylinder functions, Asymp (p. 89)
Matthew Saurette (Waterloo), On the convergence of Douglas-Rachford method for inconsistent optimization problems., VarAnTA (p. 185)
Zhongwei Shen (University of Alberta), Spreading speeds in random environments, SpatDyn (p. 175)
Rina Zazkis and Veselin Jungic (Simon Fraser University), Mathematicians and Mathematics Educators:
Conversation Continues, MathEd (p. 152)

2021 CMS Winter Meeting

Sunday December 5
10:00 - 10:20
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:20 - 10:40
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:40 - 11:00
11:00 - 12:00
12:00
12:30
13:30
14:00

-

12:30
13:30
14:00
14:20

14:00 - 14:30
14:00 - 14:30
14:00 - 14:30
14:00
14:00
14:00
14:00

-

14:30
14:30
14:30
14:30

dimanche 5 décembre

Jonathan Fraser (University of St. Andrews), Assouad dimension of distance sets, HarmAna (p. 131)
Claude Carlet (University of Paris VIII), Revisiting some results on Almost Perfect Nonlinear functions,
DigComm (p. 154)
Pierre Joray (Université de Rennes), HistPh (p. 137)
Valentijn Karemaker (Utrecht), Polarisations of abelian varieties over finite fields via canonical liftings,
AlNumTh (p. 67)
Man Chun Lee (The Chinese University of Hong Kong), continuous metrics and scalar curvature, CxGeo
(p. 165)
Xinxin Li (University of Waterloo), A Restricted Dual Peaceman-Rachford Splitting Method for a Strengthened DNN Relaxation for QAP, VarAnAT (p. 182)
Robert Lemke Oliver (Tufts University), The average size of 3-torsion in class groups of 2-extensions, ArStat
(p. 85)
Junping Shi (College of William and Mary), Spatial movement with diffusion and memory-based selfdiffusion and cross-diffusion, SpatDyn (p. 176)
Wen Yuan (Beijing Normal University), Brezis–Van Schaftingen–Yung Formulae in Ball Banach Function
Spaces, APAna (p. 75)
Jennifer Duncan (University of Birmingham), Some Global Results on Nonlinear Brascamp-Lieb Inequalities,
HarmAna (p. 131)
Lia Bronsard (McMaster University), Patterns in tri-block copolymers: droplets, double-bubbles and coreshells, APAna (p. 72)
Pranendu Darbar (ISI Kolkata), Correlation of L-functions over function fields, ArStat (p. 82)
Jiyoung Im (University of Waterloo), Robust Interior Point Methods for Quantum Key Rate Computation
for Quantum Key Distribution, VarAnAT (p. 182)
Gohar Kyureghyan (University of Rostock), New and old insights on APN maps, DigComm (p. 156)
Abey López-García (University of Central Florida), Spectral properties of random banded Hessenberg matrices, Asymp (p. 89)
Filip Najman (Zagreb), Quadratic points on bielliptic modular curves X0 (n), AlNumTh (p. 68)
Yury Ustinovsky (Lehigh University), Variational approach to the steady Generalized Kähler-Ricci solitons,
CxGeo (p. 166)
Mario Bacelar Valente (Pablo de Olavide University), Geometric cognition: a hub-and-spoke model of geometric concepts, HistPh (p. 138)
Lei Zhang (Harbin Institute of Technology at Weihai, China), Propagation dynamics of reaction-diffusion
equations in a time-heterogeneous shifting environment, SpatDyn (p. 178)
Lenka Slavikova (Charles University), Local bounds for singular Brascamp-Lieb forms with cubical structure,
HarmAna (p. 133)
Dimitris Koukoulopoulos (University of Montreal), Rational approximations of irrational numbers, Plenary
(p. 60)
Break / Pause
Luke Postle (University of Waterloo), On Hadwiger’s Conjecture, CJPrize (p. 62)
Break / Pause
Benjamin Bruce (University of British Columbia), Scale-invariant restriction estimates for some hyperbolic
surfaces, HarmAna (p. 130)
Lilya Budaghyan (University of Bergen), On isotopisms of commutative semifields, DigComm (p. 154)
Yuming Chen (Wilfrid Laurier University), Global dynamics of a diffusive SEICR HCV model with nonlinear
incidences, SpatDyn (p. 172)
Tristan Collins (Massachusetts Institute of Technology), SYZ mirror symmetry for some Calabi-Yau surface
pairs, CxGeo (p. 164)
Alexander Dunn (Caltech), Bias in cubic Gauss sums, ArStat (p. 83)
Esmeralda Năstase (Xavier University), Graphs, Codes, and Compressed Sensing, GraphTh (p. 123)
Rachel Newton (King’s College London), Evaluating the wild Brauer group, AlNumTh (p. 68)
Juncheng Wei (University of British Columbia), Stability of Sobolev Inequality, APAna (p. 75)
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Sunday • dimanche
14:00 - 14:30
14:00 - 14:40
14:05 - 14:35
14:20 - 14:40
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:35
14:40
14:50
14:55
15:00

-

14:55
15:00
15:30
15:15
15:30

15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:30 - 16:00
15:40 - 16:20
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
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Henry Wolkowicz (University of Waterloo), A Strengthened Barvinok-Pataki Bound on SDP Rank, VarAnAT
(p. 182)
Andras Vasy (Stanford University), The inverse problem for the geodesic X-ray transform, GeoTom (p. 113)
Brian Silverman (MIT), Calc (p. 145)
Galia Dafni (Concordia University), Inhomogeneous cancellation conditions and Calderón–Zygmund type
operators on local Hardy spaces, HarmAna (p. 130)
Sergio Ceballos (Western), Distribution of the p-Torsion of Jacobian Groups of Regular Matroids, ArStat
(p. 82)
Philip Chodrow (UCLA), Nonbacktracking Spectral Clustering of Nonuniform Hypergraphs, GraphTh
(p. 120)
Nirvana Coppola (VU Amsterdam), Reduction types of genus 3 curves, AlNumTh (p. 67)
Chao Ming Lin (University of California Irvine), The deformed Hermitian—Yang—Mills equation, the family
of C-subsolutions, and the solvability, CxGeo (p. 165)
Rebecca Milley (Memorial University of Newfoundland, Grenfell Campus), The invertible dead-ending positions, CombGT (p. 92)
Dominique Orban (GERAD and Ecole Polytechnique de Montreal), A proximal quasi-Newton trust-region
method for nonsmooth regularized optimization, VarAnAT (p. 182)
Doug Stinson (University of Waterloo), Generalizations of All-or-Nothing Transforms, DigComm (p. 157)
Xueying Wang (Washington State University), Target reproduction numbers for reaction-diffusion population models, SpatDyn (p. 177)
Michael Ward (University of British Columbia), Localized Spot Patterns for Reaction-Diffusion Systems in
3-D, APAna (p. 74)
Darja Barr (Manitoba), Calc (p. 144)
Francesco Di Plinio (Washington University), Maximal Subspace Averages, HarmAna (p. 131)
Evangelie Zachos (Stanford University), GeoTom (p. 114)
Andie Burazin and Lauren DeDieu (UTM and Calgary), Teaching Calculus: New Objectives, Calc (p. 144)
Nina Bindel (University of Waterloo), Post-quantum cryptography: faster, smaller, harder ?, DigComm
(p. 154)
Ronan Conlon (University of Texas Dallas), Kähler-Ricci solitons, CxGeo (p. 164)
Nikita Deniskin (Scuola Normale Superiore), Vertex distinction and interlacing with subgraph centrality,
GraphTh (p. 121)
Theodore Kolokolnikov (Dalhousie University), Modelling of disease spread through heterogeneous population, APAna (p. 73)
Yu-Ru Liu (Waterloo), On the local solubility of multidimensional Hilbert-Kamke’s problem, ArStat (p. 84)
Carlos Santos (University of Lisbon & ISEL–IPL), Affine normal play: a complete analysis of Whackenbush,
CombGT (p. 93)
Padmavathi Srinivasan (University of Georgia), Computing nonsurjective primes associated to Galois representations of abelian surfaces, AlNumTh (p. 70)
Matthias Takouda (Laurentian University), Rankings and Doubly Stochastic Matrices, VarAnAT (p. 182)
Xiangsheng Wang (University of Louisiana at Lafayette), Global analysis of a viral infection model with
cell-to-cell transmission and immune chemokines, SpatDyn (p. 177)
Break / Pause
Raluca Felea (Rochester Instiute of Technology), Microlocal analysis of the dense array borehole seismic
data, GeoTom (p. 111)
Amy Ackerberg-Hastings (Independent Scholar), HoM Toolbox: Historiography and Methodology for Mathematicians, HistPh (p. 135)
Ilya Amburg (Cornell University), Localization in harmonic vectors of simplicial complexes, GraphTh (p. 120)
Mohammad El Smaily (University of Northern British Columbia), Optimal initial data for an RD model
with drift, APAna (p. 72)
Bin Guo (Rutgers University Newark), Stability estimates for the complex Monge-Ampere and Hessian
equations, CxGeo (p. 164)
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Sunday • dimanche
16:00 - 16:30
16:00
16:00
16:00
16:00

-

16:30
16:30
16:30
16:30

16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 16:40
16:00 - 17:00
16:05 - 16:25
16:25 - 16:45
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30
16:30
16:30
16:40
16:45
17:00

-

17:00
17:00
17:10
17:20
17:05
17:30

17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30

Hao Hu (Clemson University), The Linearization Problem Of A Binary Quadratic Problem And its Applications, VarAnAT (p. 181)
Beibei Liu (Georgia Institute of Technology), Four manifolds with no smooth spines, GrpTh (p. 128)
David McKinnon (Waterloo), Rational curves and rational points, AlNumTh (p. 68)
Alex Meadows (St. Mary’s College of Maryland), A version of Gale’s Nim on four heaps, CombGT (p. 92)
Daniel Panario (Carleton University), Towards constant-time probabilistic root finding for code-based cryptography, DigComm (p. 156)
Frank Thorne (South Carolina), Fourier Analysis in Bhargava’s Averaging Method, ArStat (p. 85)
Luc Vinet (Université de Montréal), Sklyanin algebras and orthogonal polynomials, Asymp (p. 90)
Xiaoxia Xie (Idaho State University), Modeling the transmission dynamics of dengue in the presence of
Wolbachia with delay differential euquations, SpatDyn (p. 177)
Joshua Zahl (University of British Columbia), The dimension of exceptional parameters for nonlinear projections, and the discretized Elekes-Rónyai theorem., HarmAna (p. 133)
David Goldberg (Purdue), An Overview of the Math Alliance, EDIFor (p. 105)
Richelle Marynowski (Lethbridge), Is there a difference between teaching Calculus and learning calculus ?,
Calc (p. 144)
Miroslav Lovric (McMaster), Old Ideas Might be New New Ideas, Calc (p. 144)
Antonio Alfieri (Université du Québec à Montréal), Instanton Floer homology of almost-rational plumbings,
GrpTh (p. 126)
Tom Archibald (Simon Fraser University), HistPh (p. 135)
Alex Barrios (Carleton College), Elliptic curves with non-trivial isogeny, AlNumTh (p. 66)
Minh Bui (University of Waterloo), A Decomposition Method for Solving Multicommodity Network Equilibria, VarAnAT (p. 181)
Michael Fisher (West Chester University), Blocking Pebbles, CombGT (p. 91)
Thaís Idalino (Federal University of Santa Catarina), Modification-Tolerant Signature Schemes, DigComm
(p. 155)
Mourad Ismail (University of Central Florida), New Orthogonal Polynomials of Askey–Wilson Type, Asymp
(p. 89)
Peter Koymans (University of Michigan), The negative Pell equation and applications, ArStat (p. 83)
Dina Mistry (Bill & Melinda Gates Foundation), Modeling the spread and impact of COVID-19 in contact
networks, GraphTh (p. 122)
Rachidi Salako (University of Nevada), On the effect of lowering population’s movement to control the
spread of an infectious disease, SpatDyn (p. 175)
Sisi Shen (Columbia University), A Chern-Calabi flow on Hermitian Manifolds, CxGeo (p. 165)
Deping Ye (Memorial University), The Lp Minkowski problem for log-concave functions, APAna (p. 75)
Kateryna Tatarko (Waterloo University), Lp Steiner formula and its coefficients, GeoTom (p. 113)
Dominique Maldague (MIT), Small cap decoupling for the cone in R3 , HarmAna (p. 132)
Rebecca Carter and Julie Jenkins (Queen’s), Calc (p. 144)
George E. Andrews (Pennsylvania State University), Chebyshev polynomials and compositions, Asymp
(p. 87)
Kyle Burke (Plymouth State University), Computational Hardness of Undirected Geography Nimbers, CombGT (p. 91)
Zhenan Fan (University of British Columbia), Polar deconvolution of mixed signals, VarAnAT (p. 181)
Alia Hamieh (UNBC), Value-Distribution of Logarithmic Derivatives of Quadratic Twists of Automorphic
L-functions, ArStat (p. 83)
Jonathan Johnson (Oklahoma State University), Bi-Orderability Techniques and Double Twist Links, GrpTh
(p. 127)
Rebecca Jones (Brigham Young University), Predicting Roles in Dynamic Social Networks, GraphTh (p. 121)
Conor Mayo-Wilson (University of Washington, Seattle), HistPh (p. 137)
Chayu Yang (University of Nebraska-Lincoln), Basic reproduction numbers for a class of reaction-diffusion
epidemic models, SpatDyn (p. 178)
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Sunday • dimanche
17:00 - 17:30
17:20 - 18:00
17:30 - 18:00
17:30 - 18:00
17:30 - 18:00
17:30 - 18:00
17:30 - 18:00

38

Kexue Zhang (Queen’s University), Event-Triggered Impulsive Control for Nonlinear Systems, APAna (p. 76)
Eyvindur Palsson (Virginia Tech), Triangles and the triangle averaging operator, HarmAna (p. 132)
Bruce C. Berndt (University of Illinois), Infinite Series Identities Involving a Large Class of Arithmetical
Functions and Bessel Functions, Asymp (p. 87)
Tyrone Ghaswala (Université du Québec à Montréal), Covers and mapping class groups of orbifolds, GrpTh
(p. 126)
David Orenstein (Independent Scholar), The Mathematical Sciences at the December 1921 Toronto Meeting
of the American Association for the Advancement of Science, HistPh (p. 137)
Erik Talvila (University of the Fraser Valley), The continuous primitive integral, APAna (p. 74)
Marco Tosato (York University), A Patchy Model for Tick-borne Disease Spread with Patch-Specific Developmental Delays, SpatDyn (p. 176)
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Monday December 6
10:00 - 10:20
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:00 - 10:30
10:20 - 10:40
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:40 - 11:00
11:00
12:00
12:00
12:00

-

12:00
12:30
13:00
13:00

12:00 - 13:00
12:30 - 13:30
13:30 - 14:00
14:00 - 14:20
14:00 - 14:30
14:00 - 14:30
14:00 - 14:30

lundi 6 décembre

Chris Francisco (Oklahoma State University), Unique sets of graded Betti numbers and forbidden cancellations, CommAlg (p. 103)
Diego Dominici (SUNY New Paltz), Mehler-Heine type asymptotic formulas for discrete semiclassical orthogonal polynomials, Asymp (p. 88)
Raluca Eftimie (University of Franche-Comté), Pattern formation in nonlocal mathematical models for
cancer invasion, NLPDE (p. 159)
Giada Grossi (Sorbonne Paris Nord), p-BSD and Iwasawa theory at Eisenstein primes, Galois (p. 108)
Adem Limani (Lund University), Approximation problems in model spaces, Approx (p. 78)
Frithjof Lutscher (University of Ottawa), Population dynamics in fragmented landscapes: models, results,
and future challenges, SpatDyn (p. 174)
Fatemeh Mohammadi (Ghent University), Toric degenerations of Grassmannians and their associated polytopes, CombM (p. 96)
Dora Musielak (University of Texas at Arlington), The Marquise, the Philosopher, and the Mathematician:
Debate over Newtonian and Leibnizian Ideas, HistPh (p. 137)
Valerie Poulin (Tutte Institute for Mathematics and Computing), Evaluating Graph Clustering Algorithms:
Beware !, GraphTh (p. 124)
Rob Silversmith (University of Warwick), Cross-ratios and perfect matchings, ModuliC (p. 102)
Ashwini Bhat (Kennesaw State University), Invariants of Q-Borel Ideals, CommAlg (p. 103)
Adam Afandi (Muenster Universitaat), Combinatorial Structures of Hyperelliptic Hodge Integrals, ModuliC
(p. 98)
Rob Corless (Western University), HistPh (p. 136)
Jian Fang (Harbin Institute of Technology, China), Optimal dispersal strategy for a stage-structured alien
species in periodic discrete habitat, SpatDyn (p. 172)
Jimmy Garnier (University of Savoy Mont Blanc - Chambery), Evolutionary dynamics of populations :
nonlocal PDEs approaches, NLPDE (p. 160)
Bartosz Malman (KTH Royal Institute of Technology), Smooth Cauchy transforms and constructive approximations in H(b), Approx (p. 79)
Chris Manon (University of Kentucky), The combinatorics of toric flag bundles and the Mori dream space
property, CombM (p. 95)
Rob Rockwood (Warwick), Plus/Minus p-adic L-functions for GL(2n), Galois (p. 109)
Sophie Spirkl (Waterloo), New results on polynomial χ-boundedness, GraphTh (p. 124)
Xiang-Sheng Wang (University of Louisiana at Lafayette), Error bounds for the asymptotic expansions of
the Hermite polynomials, Asymp (p. 90)
Benjamin Noteboom (North Dakota State University), Decompositions of Symbolic Powers, CommAlg
(p. 104)
Rediet Abebe (University of California Berkley), Plenary (p. 60)
Break / Pause
Benoit Corsini (McGill University), Local minimum spanning tree optimization, Poster (p. 187)
Sina Mohammad-Taheri (Concordia University), LASSO-inspired variants of weighted orthogonal matching
pursuit with applications to sparse high-dimensional approximation, Poster (p. 187)
Tian Wang (University of Illinois at Chicago), On the Effective Version of Serre’s Open Image Theorem,
Poster (p. 187)
Christopher Liaw (University of Toronto), Optimal anytime regret with two experts, DocPriz (p. 62)
Break / Pause
Sankhaneel Bisui (University of Manitoba), Containment and Lower Bounds on Waldschmidt Constant,
CommAlg (p. 103)
Kelly Bickel (Bucknel University), Bounded Rational Functions on the Bidisk, Approx (p. 77)
Elena Braverman (University of Calgary), On the interplay of harvesting and various diffusion strategies for
spatially heterogeneous populations, SpatDyn (p. 172)
Sean Howe (Utah), Slope classicality and completed cohomology, Galois (p. 108)
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Monday • lundi
14:00 - 14:30
14:00 - 14:30
14:00
14:00
14:00
14:00

-

14:30
14:30
14:30
15:00

14:20 - 14:40
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:40 - 15:00
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:00 - 15:30
15:30 - 16:00
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
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Leonardo Mihalcea (Virginia Tech) (Virginia Tech), Positivity and log concavity conjectures in Cotangent
Schubert Calculus, CombM (p. 96)
Giovanni Petri (ISI Institute), Social contagion and norm emergence on simplicial complexes and hypergraphs, GraphTh (p. 123)
Angela Stevens (University of Münster), Attractive-Repulsive Interactions, NLPDE (p. 161)
Tara Taylor (St. Francis Xavier), Helping Students Connect Math to Their Own Lives, MatComm (p. 65)
Ezra Waxman (University of Haifa), A Hardy Littlewood Conjecture for Artin Primes, ArStat (p. 86)
Oliver Pechenik (University of Waterloo), A web basis of invariant polynomials from noncrossing partitions,
ModuliC (p. 101)
Craig Kohne (McMaster University), The Waldschmidt constant for some monomial ideals, CommAlg
(p. 104)
Cindy Blois (University of Toronto) (Toronto), MatComm (p. 64)
Ashay Burungale (Caltech), An even parity instance of the Goldfeld conjecture, Galois (p. 107)
Valeria Giunta (The University of Sheffield), Calculating the stable steady states of multispecies non-local
advection-diffusion models using energy functionals, NLPDE (p. 160)
Melissa Huggan (Mount Allison University), Efficiently locating an invisible adversary, GrSrch (p. 118)
Allysa Lumley (CRM), Selberg’s Central Limit Theorem for Quadratic Dirichlet L-functions over Function
Fields, ArStat (p. 84)
Jenna Pope (Pacific Northwest National Laboratory), Geometric learning for sampling atomic conformations, GraphTh (p. 123)
William Ross (University of Richmond), The square root of the Cesaro operator, Approx (p. 79)
Sergio Da Silva (McMaster University), Two approaches to geometric vertex decomposition, CombM (p. 96)
Lin Wang (University of New Brunswick), Effects of intraguild prey dispersal driven by intraguild predatoravoidance on species coexistence, SpatDyn (p. 177)
Brian Harbourne (University of Nebraska-Lincoln), The concept of geproci subsets of P3, CommAlg (p. 104)
Nancy Clarke (Acadia University), On the Hyperopic Cops and Robber Game, GrSrch (p. 117)
Tahir Bachar Issa (San Jose State University), Pointwise persistence in full chemotaxis models with logistic
source on bounded heterogeneous environments, SpatDyn (p. 173)
Patricia Klein (University of Minnesota), Bumpless pipe dreams encode Gröbner geometry of Schubert
polynomials, CombM (p. 95)
Nicholas Landry (University of Colorado, Boulder), Hypergraph assortativity: A dynamical systems perspective, GraphTh (p. 122)
Asia Matthews (Quest), Forms of dialog in the mathematics classroom, MatComm (p. 64)
Florian Patout (Avignon Université), Ancestral lineages in mutation selection equilibria with moving optimum, NLPDE (p. 161)
Question and Answer Period, CommAlg (p. 104)
Thomas Ransford (Laval University), Weakly multiplicative distributions and weighted Dirichlet spaces,
Approx (p. 79)
Anwesh Ray (UBC), Iwasawa theory and congruences for the symmetric square of a modular form, Galois
(p. 109)
Colleen Robichaux (University of Illinois at Urbana-Champaign), Castelnuovo-Mumford regularity of ladder
determinantal ideals via Grothendieck polynomials, ModuliC (p. 101)
Peter Zenz (McGill), Quantum variance restriction problem for holomorphic Hecke cusp forms, ArStat
(p. 86)
Break / Pause
Lea Beneish (UC Berkeley), On the proportion of everywhere locally soluble superelliptic curves, ArStat
(p. 82)
Marissa Bennett (University of Toronto), Non-trivial Automorphism and the Metaphysics of Quantity,
HistPh (p. 136)
Federico Castillo (Universidad Católica de Chile), When are multidegrees positive ?, ModuliC (p. 99)
Rishabh Gvalani (Max Planck Institute), The McKean–Vlasov equation on the torus: Stationary solutions,
phase transitions, and mountain passes., NLPDE (p. 160)
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Monday • lundi
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30
17:00 - 18:00
17:30 - 18:00
17:30 - 18:00
17:30 - 18:00
17:30 - 18:00

Mari Kawakatsu (Princeton), Emergence of hierarchy in networked endorsement dynamics, GraphTh
(p. 122)
Fok-Shuen Leung and Pam Sargent York (UBC and York), Successors to assessments in a language-enriched
program, MatComm (p. 64)
Xinyang Lu (Lakehead Univ), Estimates on a convex singular potential for nematic liquid crystals, NLinPDE
(p. 167)
Gary MacGillivray (University of Victoria), Eternal Roman Domination in Trees, GrSrch (p. 118)
Chunhua Ou (Memorial University of Newfoundland), Determinacy of the Single Spreading Speed or Multiple Spreading Speeds for a Cooperative Lotka-Volterra System, SpatDyn (p. 174)
Liam Watson (UBC), Symmetry & Mutation, GrpTh (p. 128)
Tom Donaldson (Simon Fraser University), Abstraction and Modality, HistPh (p. 136)
Christian Gaetz (MIT), The hull metric, linear extensions, and Cayley graphs of Coxeter groups, GraphTh
(p. 121)
Iva Halacheva (Northeastern University), Restricting Schubert classes, puzzles, and Lagrangian correspondences, ModuliC (p. 100)
Thomas Koberda (University of Virginia), Hamiltonicity of graphs through cohomology of right-angled Artin
groups, GrpTh (p. 127)
Erin Meger (Concordia University), Distanced Eternal Domination on Graphs, GrSrch (p. 119)
Ming Mei (Champlain College-Saint-Lambert), Sharper traveling waves for degenerate Burgers equations
with time-delay, SpatDyn (p. 174)
Costanza Piccolo and Matthew Coles (UBC), Reflective writing in a graduate course on Mathematics
teaching, MatComm (p. 64)
Soumya Sankar (Ohio State), Counting Elliptic curves with a rational N isogeny, ArStat (p. 85)
Lee van Brussel (McMaster Univ), An orthogonality condition for minimizers of a Ginzburg-Landau functional, NLinPDE (p. 169)
Vitali Vougalter (University of Toronto), Solvability of some integro-differential equations with drift, NLPDE
(p. 161)
Andreas Buttenschoen (University of British Columbia), Non-Local Cell Adhesion Models: Symmetries and
Bifurcations in 1-D, NLPDE (p. 159)
Seyyed Aliasghar Hosseini (Simon Fraser University), Meyniel’s conjecture on graphs of bounded degree,
GrSrch (p. 118)
Nathan Ng (Lethbridge), The eighth moment of the Riemann zeta function, ArStat (p. 84)
Vanessa Radzimski and Kseniya Garaschuk (UFV), Learning Journals for Community and Communication,
MatComm (p. 65)
Sandip Roy (Washington State University/ Pacific Northwest National Laboratory), Algebraic Graph Theory
Techniques for Resilience in Critical Infrastructures, GraphTh (p. 124)
Ihsan Topaloglu (VCU), Riesz-type inequalities and overdetermined problems for triangles and quadrilaterals,
NLinPDE (p. 169)
Maryam Vulis (St John’s University/Norwalk CC), William Friedman’s Contributions to American Cryptology., HistPh (p. 138)
Shuwen Xue (Memorial University of Newfoundland), Persistence, spreading speeds and forced waves of
Parabolic–Elliptic Chemotaxis models in shifting environments, SpatDyn (p. 178)
Bojun Zhao (University of Buffalo), Left orderability, foliations, and transverse (π1 , R) structures for 3manifolds with sphere boundary, GrpTh (p. 128)
Rosalie Belanger-Rioux (McGill), The definition of a mathematician, EDIFor (p. 105)
Sina Abbasi (University of Toronto), A Combinatorial Proof that Classical Knots Embed in Virtual Knots,
GrpTh (p. 125)
Razvan Fetecau (SFU), Collective behaviour with intrinsic interactions on Riemannian manifolds, NLPDE
(p. 160)
James Franklin (University of South Wales), Aristotelian Realist Philosophy of Mathematics, HistPh (p. 136)
Ila Varma (Toronto), Geometry of Numbers Methods for Counting in the Cusp, ArStat (p. 86)
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Monday • lundi
17:30 - 18:00

42

Chong Wang (WLU), Modeling and Analysis of Patterns in Multi-Constituent Systems with Long Range
Interaction, NLinPDE (p. 169)
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Tuesday December 7
9:00 - 9:30
9:00 - 10:25
9:30 - 10:00
10:00
10:00
10:00
10:00

-

10:30
10:30
10:30
10:30

10:00 - 10:30
10:00 - 10:30
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
10:30 - 11:00
11:00 - 11:30
11:00 - 11:30
11:00
11:00
11:00
11:00

-

11:30
11:30
11:30
11:30

11:00 - 11:30
11:30 - 13:30
11:30 - 13:30
11:30 - 13:30
12:30 - 13:30
13:30 - 15:00
13:30
13:30
13:30
13:30
13:30

-

14:00
14:00
14:00
14:00
14:00

13:30 - 14:00

mardi 7 décembre

Claudius Zibrowius (University of Regensburg), Rasmussen invariants, GrpTh (p. 129)
Intro: Edward Doolittle, Hannes Edinger, Robert Megginson, with Florence Glanfield, Themes and Conversations: Indigenizing University Mathematics, IndigUM (p. 143)
Tye Lidman (North Carolina State University), Satellite operations and concordance homomorphisms,
GrpTh (p. 127)
Cameron Gordon (University of Texas at Austin), The ADE Conjecture for links, GrpTh (p. 127)
Bojan Mohar (Simon Fraser University), Cops and Robbers on geodesic spaces, GrSrch (p. 119)
James Newton (Oxford), Killing ramification and a relative modularity lifting theorem., Galois (p. 109)
Alan Sola (Stockholm University), Optimal approximants in the ball and the bidisk: a case study, Approx
(p. 79)
Keller VandeBogert (University of Notre Dame), On Constructions Related to the Generalized Taylor Complex, CombM (p. 97)
Antonia Wachter-Zeh (Technical University of Munich), Function-Correcting Codes, DigComm (p. 157)
Steve Boyer (Université du Québec à Montréal), The ADE conjecture for hyperbolic links, GrpTh (p. 126)
Juan Esteban Rodriguez Camargo (ENS Lyon), Hodge-Tate decompositions for Siegel varieties, Galois
(p. 107)
Henry Fowler (Navajo Institute for Technology), IndigUM (p. 142)
Emmanuel Fricain (Université de Lille), Orthonormal Polynomial Basis in local Dirichlet spaces, Approx
(p. 78)
Elisa Gorla (University of Neuchatel), Sparse determinantal ideals: Groebner bases and Rees algebras,
CombM (p. 95)
Vesna Iršič (Simon Fraser University), Winning vs. catching in the game of Cops and Robber on manifolds,
GrSrch (p. 118)
Yue Zhou (National University of Defense Technology), Perfect and almost perfect linear Lee codes, DigComm (p. 158)
Ayah Almousa (University of Minnesota), Root polytopes, tropical types, and toric edge ideals, CombM
(p. 94)
Anthony Bonato (Ryerson University), New and improved bounds on the burning number of a graph, GrSrch
(p. 117)
Shawn Desaulniers (University of Alberta), It Takes A Community To Raise A Scholar, IndigUM (p. 142)
Tor Helleseth (University of Bergen), Correlation of m-sequences and their applications, DigComm (p. 155)
Oscar Rivero (Warwick), ARTIN FORMALISM AND EULER SYSTEMS, Galois (p. 109)
Mohammad Shirazi (McGill University), Boundary properties of harmonic functions on starlike domains in
Rn , Approx (p. 79)
Hannah Turner (Georgia Tech), Fractional Dehn twists and left-orders on mapping class groups, GrpTh
(p. 128)
Maritza M. Branker (Niagara University), WomenH (p. 162)
David E. Dunning (University of Oxford), WomenH (p. 162)
Margaret Stawiska-Friedland (Mathematical Reviews), Women mathematicians with PhD in the interwar
Poland, WomenH (p. 162)
Break / Pause
Panel: Some snapshots of Women in Mathematical History / Table ronde : des portraits de femmes dans
l’histoire des mathématiques
Rebecca Bellovin (University of Glasgow), Modularity of trianguline Galois representations, Galois (p. 107)
Kori Czuy (University of Calgary), Protocols of Indigenous Mathematics, IndigUM (p. 142)
Tuvi Etzion (Technion - Israel Institute of Technology), Diameter Perfect Codes, DigComm (p. 154)
Jake Levinson (Simon Fraser University), Springer fibers and the Delta Conjecture at t=0, CombM (p. 95)
Szymon Sobieszek (McMaster University), Ground states in the energy-supercritical Gross-Pitaevskii equation with a harmonic potential, NLinPDE (p. 168)
Mahishanka Withanachchi (Université Laval), Approximation by Polynomials in Weighted Dirichlet Spaces,
Approx (p. 80)
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Tuesday • mardi
13:30 - 14:30
14:00 - 14:30
14:00 - 14:30
14:00 - 14:30
14:00 - 14:30
14:00 - 14:30
14:00 - 14:30
14:00 - 14:30
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
14:30 - 15:00
15:00 - 15:30
15:30 - 16:00
15:30 - 16:00
15:30 - 16:00
15:30 - 16:00
15:30 - 16:00
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 16:30
16:00 - 17:00
16:30 - 17:00
16:30 - 17:00
16:30 - 17:00
17:00 - 17:30
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José González (University of California, Riverside), The Fulton-MacPherson compactification is not a Mori
dream space, ModuliC (p. 100)
Melania Alvarez (University of British Columbia), Breaking cycles and Barriers, IndigUM (p. 141)
Juliette Bruce (University of California Berkeley), Multigraded regularity on products of projective spaces,
CombM (p. 94)
Christopher Felder (University of Washington at St. Louis), Approximating analogues of Blaschke products,
Approx (p. 78)
Chi-Yun Hsu (UCLA), Overconvergent generalized eigenforms associated to a critical CM form, Galois
(p. 108)
Pritpal Matharu (McMaster Univ), PDE Optimization for Theoretical and Computational Turbulence Problems, NLinPDE (p. 168)
Moshe Schwartz (Ben-Gurion University), The Generalized Covering Radii of Linear Codes, DigComm
(p. 156)
Boting Yang (University of Regina), A Linear-Time Algorithm for the One-Visibility Cop Number of Trees,
GrSrch (p. 119)
Simeon Ball (Polytechnic University of Catalonia), Hermitian self-orthogonal codes, DigComm (p. 153)
Ludovick Bouthat (Université Laval), The Hilbert L-matrix and its generalizations, Approx (p. 77)
Broderick Causley (McGill University), Weaving Indigenous Pedagogy and Heutagogy into a Mathematics
Course, IndigUM (p. 141)
Stephen Finbow (St. Francis Xavier University), Eternal Domination of Grid Graphs, GrSrch (p. 117)
Maria Fox (Oregon), Supersingular Loci of Unitary Shimura Varieties, Galois (p. 108)
Sean Griffin (University of California Davis), Slide rules and tournaments for ω and ψ class products on
M 0,n , ModuliC (p. 100)
Andrew Newman (Carnegie Mellon University), Random subcomplexes and Betti numbers of random edge
ideals, CombM (p. 96)
Yurij Salmaniw (Univ of Alberta), Habitat Loss: Bridging the gap between habitat degradation and habitat
destruction in a competitive reaction-diffusion system, NLinPDE (p. 168)
Break / Pause
Antonio Cauchi (Concordia), Quaternionic diagonal cycles and explicit reciprocity laws, Galois (p. 107)
Andrew Colinet (McMaster Univ), Solutions of the Ginzburg-Landau equations with vorticity concentrating
near a nondegenerate geodesic, NLinPDE (p. 167)
Andy Fry (Pacific College), Moduli Spaces of Rational Graphically Stable Curves, ModuliC (p. 99)
Belin Tsinnajinnie (Santa Fe Community College), Identifying and Disrupting Settler Colonialism in Mathematics, IndigUM (p. 143)
Alfred Wassermann (University of Bayreuth), Linear Codes from q-analogues in Design Theory, DigComm
(p. 157)
Guang Gong (University of Waterloo), M-sequences and complete complementary codes, DigComm (p. 155)
Shiyue Li (Brown University), Simple connectivity and intersection theory of moduli spaces of tropical
weighted stable curves, ModuliC (p. 101)
Lorena Aguirre Salazar (VSU), On TFDW-type models and an Ohta-Kawasaki model, NLinPDE (p. 168)
Kamuela Yong (University of Hawaii), Incorporating Hawaiian knowledge, way of life, and language in math,
IndigUM (p. 143)
Mary-Catherine Kropinsky (SFU), Academic Leadership Roles in Equity, Diversity and Inclusion in the
Sciences: A Mathematician’s Perspective, EDIFor (p. 105)
Michael Donovan (Macquarie University), What does it mean to Indigenize university mathematics ?, IndigUM (p. 142)
Emina Soljanin (Rutgers University), Multiple Concurrent (Local) Data Access with Codes, DigComm
(p. 156)
Raghav Venkatraman (Courant Inst), Least Wasserstein Distance Between Disjoint Shapes With Perimeter
Regularization, NLinPDE (p. 169)
Final Panel: Naomi Borwein, Edward Doolittle, Florence Glanfield, and Veselin Jungic, Looking Forward:
Imagining Indigenizing University Mathematics, IndigUM (p. 141)

2021 CMS Winter Meeting

17:00 - 17:30
17:00 - 17:30

Hannes Edinger (Big River Analytics), What does it mean to Indigenize university mathematics ?, IndigUM
(p. 142)
Robert Megginson (University of Michigan), Some experiences at the interface between Indigenous and
Western mathematics, IndigUM (p. 143)
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Talk List
Talk List

A
Abbasi, Sina, A Combinatorial Proof that Classical Knots Embed in Virtual Knots, GrpTh (p. 125), Monday December 6,
17:30 - 18:00
Abebe, Rediet, Plenary (p. 60), Monday December 6, 11:00 - 12:00
Ackerberg-Hastings, Amy, HoM Toolbox: Historiography and Methodology for Mathematicians, HistPh (p. 135), Sunday December 5, 16:00 - 16:30
Afandi, Adam, Combinatorial Structures of Hyperelliptic Hodge Integrals, ModuliC (p. 98), Monday December 6, 10:30 - 11:00
Albanese, Michael, The Yamabe Invariant of Complex Surfaces, CxGeo (p. 163), Saturday December 4, 10:30 - 11:00
Alfieri, Antonio, Instanton Floer homology of almost-rational plumbings, GrpTh (p. 126), Sunday December 5, 16:30 - 17:00
Alfonseca, Maria, Solutions to the 5th and 8th Busemann-Petty problems near the ball , GeoTom (p. 110), Saturday December
4, 17:20 - 18:00
Almousa, Ayah, Root polytopes, tropical types, and toric edge ideals, CombM (p. 94), Tuesday December 7, 11:00 - 11:30
Alvarez, Melania, Breaking cycles and Barriers, IndigUM (p. 141), Tuesday December 7, 14:00 - 14:30
Ambartsoumian, Gaik, Inversion and Symmetries of the Star Transform, GeoTom (p. 110), Friday December 3, 13:50 - 14:30
Amburg, Ilya, Localization in harmonic vectors of simplicial complexes, GraphTh (p. 120), Sunday December 5, 16:00 - 16:30
Amundsen, Dave, Analysis of Transitions Across Distinct Resonant Regimes, APAna (p. 71), Saturday December 4, 15:00 15:30
Andrews, George E., Chebyshev polynomials and compositions, Asymp (p. 87), Sunday December 5, 17:00 - 17:30
Archibald, Tom, HistPh (p. 135), Sunday December 5, 16:30 - 17:00

B
Ba, Idrissa, Circular orderability and 3-manifolds, GrpTh (p. 126), Saturday December 4, 16:30 - 17:00
Babb, A. Paulino Preciado & Lauren DeDieu, Inside Mathematics: An Undergraduate Course for Mathematicians and Educators,
MathEd (p. 150), Saturday December 4, 15:00 - 15:30
Ball, Simeon, Hermitian self-orthogonal codes, DigComm (p. 153), Tuesday December 7, 14:30 - 15:00
Baluyot, Siegfred, Sign changes of the error term in the Piltz divisor problem, ArStat (p. 81), Saturday December 4, 17:00 17:30
Bar-Natan, Dror, Kashaev’s Signature Conjecture, GrpTh (p. 126), Saturday December 4, 17:30 - 18:00
Barr, Darja, Calc (p. 144), Sunday December 5, 14:35 - 14:55
Barrios, Alex, Elliptic curves with non-trivial isogeny , AlNumTh (p. 66), Sunday December 5, 16:30 - 17:00
Belanger-Rioux, Rosalie, The definition of a mathematician, EDIFor (p. 105), Monday December 6, 17:00 - 18:00
Bellovin, Rebecca, Modularity of trianguline Galois representations, Galois (p. 107), Tuesday December 7, 13:30 - 14:00
Ben-David, Shai, MachLrn (p. 146), Saturday December 4, 14:00 - 14:30
Bendit, Theo, Doubleton Projections in Real Hilbert Spaces, VarAnTA (p. 184), Saturday December 4, 15:00 - 15:30
Beneish, Lea, On the proportion of everywhere locally soluble superelliptic curves, ArStat (p. 82), Monday December 6, 16:00 16:30
Bennett, Marissa, Non-trivial Automorphism and the Metaphysics of Quantity , HistPh (p. 136), Monday December 6, 16:00 16:30
Berk, Aaron, Sensitivity to parameter selection for LASSO programs, MachLrn (p. 146), Friday December 3, 16:00 - 16:30
Berndt, Bruce C., Infinite Series Identities Involving a Large Class of Arithmetical Functions and Bessel Functions, Asymp
(p. 87), Sunday December 5, 17:30 - 18:00
Bhat, Ashwini, Invariants of Q-Borel Ideals, CommAlg (p. 103), Monday December 6, 10:20 - 10:40
Bickel, Kelly, Bounded Rational Functions on the Bidisk, Approx (p. 77), Monday December 6, 14:00 - 14:30
Bihlo, Alex, A multi-model physics-informed neural network approach for solving the shallow-water equations on the sphere,
MachLrn (p. 147), Saturday December 4, 15:00 - 15:30
Bindel, Nina, Post-quantum cryptography: faster, smaller, harder ? , DigComm (p. 154), Sunday December 5, 15:00 - 15:30
Bisui, Sankhaneel, Containment and Lower Bounds on Waldschmidt Constant, CommAlg (p. 103), Monday December 6,
14:00 - 14:20
Blois, Cindy, MatComm (p. 64), Monday December 6, 14:30 - 15:00
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Talk List
Bonato, Anthony, New and improved bounds on the burning number of a graph, GrSrch (p. 117), Tuesday December 7,
11:00 - 11:30
Borwein, Final Panel: Naomi, Edward Doolittle, Florence Glanfield & Veselin Jungic, Looking Forward: Imagining Indigenizing
University Mathematics, IndigUM (p. 141), Tuesday December 7, 17:00 - 17:30
Boudreau, Felix Baril, StudRes (p. 180)
Bouthat, Ludovick, The Hilbert L-matrix and its generalizations, Approx (p. 77), Tuesday December 7, 14:30 - 15:00
Boyer, Claire, Some ways of missing data handling in machine learning , MachLrn (p. 147), Friday December 3, 13:00 - 13:30
Boyer, Steve, The ADE conjecture for hyperbolic links, GrpTh (p. 126), Tuesday December 7, 10:30 - 11:00
Branker, Maritza M., WomenH (p. 162), Tuesday December 7, 11:30 - 13:30
Braverman, Elena, On the interplay of harvesting and various diffusion strategies for spatially heterogeneous populations,
SpatDyn (p. 172), Monday December 6, 14:00 - 14:30
Bronsard, Lia, Patterns in tri-block copolymers: droplets, double-bubbles and core-shells, APAna (p. 72), Sunday December 5,
10:30 - 11:00
Bruce, Benjamin, Scale-invariant restriction estimates for some hyperbolic surfaces, HarmAna (p. 130), Sunday December 5,
14:00 - 14:20
Bruce, Juliette, Multigraded regularity on products of projective spaces, CombM (p. 94), Tuesday December 7, 14:00 - 14:30
Budaghyan, Lilya, On isotopisms of commutative semifields, DigComm (p. 154), Sunday December 5, 14:00 - 14:30
Bui, Minh, A Decomposition Method for Solving Multicommodity Network Equilibria, VarAnAT (p. 181), Sunday December
5, 16:30 - 17:00
Burazin, Andie, In the middle . . . , MathEd (p. 150), Saturday December 4, 14:30 - 15:00
Burazin, Andie & Lauren DeDieu, Teaching Calculus: New Objectives, Calc (p. 144), Sunday December 5, 14:55 - 15:15
Burke, Kyle, Computational Hardness of Undirected Geography Nimbers, CombGT (p. 91), Sunday December 5, 17:00 - 17:30
Burungale, Ashay, An even parity instance of the Goldfeld conjecture, Galois (p. 107), Monday December 6, 14:30 - 15:00
Buttenschoen, Andreas, Non-Local Cell Adhesion Models: Symmetries and Bifurcations in 1-D, NLPDE (p. 159), Monday
December 6, 17:00 - 17:30

C
Camargo, Juan Esteban Rodriguez, Hodge-Tate decompositions for Siegel varieties, Galois (p. 107), Tuesday December 7,
10:30 - 11:00
Canning, Samir, The Chow rings of moduli spaces of elliptic surfaces, ModuliC (p. 99), Friday December 3, 14:30 - 15:00
Carlet, Claude, Revisiting some results on Almost Perfect Nonlinear functions, DigComm (p. 154), Sunday December 5, 10:00 10:30
Carter, Rebecca & Julie Jenkins, Calc (p. 144), Sunday December 5, 16:45 - 17:05
Castillo, Federico, When are multidegrees positive ? , ModuliC (p. 99), Monday December 6, 16:00 - 16:30
Cauchi, Antonio, Quaternionic diagonal cycles and explicit reciprocity laws, Galois (p. 107), Tuesday December 7, 15:30 - 16:00
Causley, Broderick, Weaving Indigenous Pedagogy and Heutagogy into a Mathematics Course, IndigUM (p. 141), Tuesday
December 7, 14:30 - 15:00
Ceballos, Sergio, Distribution of the p-Torsion of Jacobian Groups of Regular Matroids, ArStat (p. 82), Sunday December 5,
14:30 - 15:00

Č
Čech, Martin, Ratios Conjectures and Multiple Dirichlet Series, ArStat (p. 82), Saturday December 4, 16:30 - 17:00

C
Chan, Stephanie, Integral points on the congruent number curves, ArStat (p. 82), Saturday December 4, 15:00 - 15:30
Chen, Goong, Modeling and Computation of Modal Analysis of Coronavirus, APAna (p. 72), Saturday December 4, 14:30 15:00
Chen, Jingyi, Stability of the fibres of Hopf surfaces as harmonic maps and minimal surfaces, CxGeo (p. 163), Saturday
December 4, 15:00 - 15:30
Chen, Wengu, Reconstruction of Signals and Images by Prior Information, APAna (p. 72), Saturday December 4, 10:00 - 10:30
Chen, Yuming, Global dynamics of a diffusive SEICR HCV model with nonlinear incidences, SpatDyn (p. 172), Sunday December
5, 14:00 - 14:30
Cheng, Daren, Existence of constant mean curvature 2-spheres, CxGeo (p. 164), Saturday December 4, 16:30 - 17:00
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Talk List
Chodrow, Philip, Nonbacktracking Spectral Clustering of Nonuniform Hypergraphs, GraphTh (p. 120), Sunday December 5,
14:30 - 15:00
Clader, Emily, Permutohedral Complexes and Rational Curves With Cyclic Action, ModuliC (p. 99), Friday December 3, 13:00 14:00
Clarke, Nancy, On the Hyperopic Cops and Robber Game, GrSrch (p. 117), Monday December 6, 15:00 - 15:30
Cohl, Howard, Special values for continuous q-Jacobi polynomials and applications, Asymp (p. 88), Saturday December 4,
16:30 - 17:00
Cojocaru, Alina, Bounds for the distribution of the Frobenius traces associated to abelian varieties, AlNumTh (p. 66), Saturday
December 4, 10:30 - 11:00
Coles, Matthew & Costanza Piccolo, Reflective writing in a graduate course on Mathematics teaching , MatComm (p. 64),
Monday December 6, 16:30 - 17:00
Colijn, Caroline, Mathematics and the pandemic: from populations to individuals, PubLec (p. 59), Friday December 3, 16:30 17:30
Colinet, Andrew, Solutions of the Ginzburg-Landau equations with vorticity concentrating near a nondegenerate geodesic,
NLinPDE (p. 167), Tuesday December 7, 15:30 - 16:00
Collins, Tristan, SYZ mirror symmetry for some Calabi-Yau surface pairs, CxGeo (p. 164), Sunday December 5, 14:00 - 14:30
Conlon, Ronan, Kähler-Ricci solitons, CxGeo (p. 164), Sunday December 5, 15:00 - 15:30
Coppola, Nirvana, Reduction types of genus 3 curves, AlNumTh (p. 67), Sunday December 5, 14:30 - 15:00
Corless, Rob, HistPh (p. 136), Monday December 6, 10:30 - 11:00
Corsini, Benoit, Local minimum spanning tree optimization, Poster (p. 187), Monday December 6, 12:00 - 13:00
Corsini, Benoit, StudRes (p. 180)
Costas-Santos, Roberto S., Multi-integral representations for associated Legendre and Ferrers functions, Asymp (p. 88), Saturday December 4, 16:00 - 16:30
Craig, Morgan, Quantitative approaches to understanding immunological heterogeneity in COVID-19 , CovidM (p. 139), Friday
December 3, 16:00 - 16:30
Crooks, Peter, Symplectic reduction along a subvariety , GRepQuo (p. 115), Saturday December 4, 14:30 - 15:30
Czuy, Kori, Protocols of Indigenous Mathematics, IndigUM (p. 142), Tuesday December 7, 13:30 - 14:00

D
Dafni, Galia, Inhomogeneous cancellation conditions and Calderón–Zygmund type operators on local Hardy spaces, HarmAna
(p. 130), Sunday December 5, 14:20 - 14:40
Damiolini, Chiara, Conformal blocks from vertex algebras on Mg,n , ModuliC (p. 99), Friday December 3, 16:00 - 16:30
Darbar, Pranendu, Correlation of L-functions over function fields, ArStat (p. 82), Sunday December 5, 10:30 - 11:00
DeDieu, Lauren & A. Paulino Preciado Babb, Inside Mathematics: An Undergraduate Course for Mathematicians and Educators,
MathEd (p. 150), Saturday December 4, 15:00 - 15:30
DeDieu, Lauren & Andie Burazin, Teaching Calculus: New Objectives, Calc (p. 144), Sunday December 5, 14:55 - 15:15
Dembele, Lassina, Explicit Inertial Langlands correspondence for GL2 and arithmetic applications, AlNumTh (p. 67), Saturday
December 4, 14:00 - 14:30
Deniskin, Nikita, Vertex distinction and interlacing with subgraph centrality , GraphTh (p. 121), Sunday December 5, 15:00 15:30
Desaulniers, Shawn, It Takes A Community To Raise A Scholar , IndigUM (p. 142), Tuesday December 7, 11:00 - 11:30
Dexter, Nick, Improving efficiency of deep learning approaches for scientific machine learning , MachLrn (p. 147), Friday December 3, 14:00 - 14:30
Di Plinio, Francesco, Maximal Subspace Averages, HarmAna (p. 131), Sunday December 5, 14:40 - 15:00
Diamond, Fred, Hecke correspondences and Kodaira-Spencer isomorphisms on Hilbert modular varieties, AlNumTh (p. 67),
Saturday December 4, 14:30 - 15:00
Dieulefait, Luis, Potentially diagonalizable modular lifts of arbitrarily large weight, AlNumTh (p. 67), Saturday December 4,
10:00 - 10:30
Dominici, Diego, Mehler-Heine type asymptotic formulas for discrete semiclassical orthogonal polynomials, Asymp (p. 88),
Monday December 6, 10:00 - 10:30
Donaldson, Tom, Abstraction and Modality , HistPh (p. 136), Monday December 6, 16:30 - 17:00
Donovan, Michael, What does it mean to Indigenize university mathematics ? , IndigUM (p. 142), Tuesday December 7, 16:30 17:00
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Talk List
Doolittle, Edward, Florence Glanfield, Veselin Jungic & Final Panel: Naomi Borwein, Looking Forward: Imagining Indigenizing
University Mathematics, IndigUM (p. 141), Tuesday December 7, 17:00 - 17:30
Duncan, Jennifer, Some Global Results on Nonlinear Brascamp-Lieb Inequalities, HarmAna (p. 131), Sunday December 5,
10:20 - 10:40
Dunn, Alexander, Bias in cubic Gauss sums, ArStat (p. 83), Sunday December 5, 14:00 - 14:30
Dunning, David E., WomenH (p. 162), Tuesday December 7, 11:30 - 13:30
Dunster, T. Mark, Computation of parabolic cylinder functions with complex argument, Asymp (p. 88), Saturday December
4, 17:00 - 17:30

E
Edinger, Hannes, What does it mean to Indigenize university mathematics ? , IndigUM (p. 142), Tuesday December 7, 17:00 17:30
Eftimie, Raluca, Pattern formation in nonlocal mathematical models for cancer invasion, NLPDE (p. 159), Monday December
6, 10:00 - 10:30
El Smaily, Mohammad, Optimal initial data for an RD model with drift, APAna (p. 72), Sunday December 5, 16:00 - 16:30
Eswarathasan, Suresh, Fractal uncertainty principle for discrete Cantor sets for random alphabets, HarmAna (p. 131), Saturday
December 4, 16:00 - 16:40
Etzion, Tuvi, Diameter Perfect Codes, DigComm (p. 154), Tuesday December 7, 13:30 - 14:00

F
Fan, Zhenan, Polar deconvolution of mixed signals, VarAnAT (p. 181), Sunday December 5, 17:00 - 17:30
Fang, Jian, Optimal dispersal strategy for a stage-structured alien species in periodic discrete habitat, SpatDyn (p. 172),
Monday December 6, 10:30 - 11:00
Felder, Christopher, Approximating analogues of Blaschke products, Approx (p. 78), Tuesday December 7, 14:00 - 14:30
Felea, Raluca, Microlocal analysis of the dense array borehole seismic data, GeoTom (p. 111), Sunday December 5, 15:40 - 16:20
Fetecau, Razvan, Collective behaviour with intrinsic interactions on Riemannian manifolds, NLPDE (p. 160), Monday December
6, 17:30 - 18:00
Finbow, Stephen, Eternal Domination of Grid Graphs, GrSrch (p. 117), Tuesday December 7, 14:30 - 15:00
Fisher, Michael, Blocking Pebbles, CombGT (p. 91), Sunday December 5, 16:30 - 17:00
Flinth, Axel, A universal rotation equivariant and permutation invariant neural network architecture, MachLrn (p. 147), Friday
December 3, 13:30 - 14:00
Florea, Alexandra, The Ratios Conjecture over function fields, ArStat (p. 83), Saturday December 4, 17:30 - 18:00
Forrest, Brian, Mathematicians Engaging with Teachers: The Master of Mathematics for Teachers Program, MathEd (p. 151),
Saturday December 4, 17:00 - 17:30
Fowler, Henry, IndigUM (p. 142), Tuesday December 7, 10:30 - 11:00
Fox, Maria, Supersingular Loci of Unitary Shimura Varieties, Galois (p. 108), Tuesday December 7, 14:30 - 15:00
Francisco, Chris, Unique sets of graded Betti numbers and forbidden cancellations, CommAlg (p. 103), Monday December 6,
10:00 - 10:20
Franklin, James, Aristotelian Realist Philosophy of Mathematics, HistPh (p. 136), Monday December 6, 17:30 - 18:00
Fraser, Jonathan, Assouad dimension of distance sets, HarmAna (p. 131), Sunday December 5, 10:00 - 10:20
Fricain, Emmanuel, Orthonormal Polynomial Basis in local Dirichlet spaces, Approx (p. 78), Tuesday December 7, 10:30 - 11:00
Fry, Andy, Moduli Spaces of Rational Graphically Stable Curves, ModuliC (p. 99), Tuesday December 7, 15:30 - 16:00

G
Gaetz, Christian, The hull metric, linear extensions, and Cayley graphs of Coxeter groups, GraphTh (p. 121), Monday December
6, 16:30 - 17:00
Garaschuk, Kseniya, Two sides of a coin, MathEd (p. 151), Saturday December 4, 10:30 - 11:00
Garaschuk, Kseniya & Vanessa Radzimski, Learning Journals for Community and Communication, MatComm (p. 65), Monday
December 6, 17:00 - 17:30
Garnier, Jimmy, Evolutionary dynamics of populations : nonlocal PDEs approaches, NLPDE (p. 160), Monday December 6,
10:30 - 11:00
Ghaswala, Tyrone, Covers and mapping class groups of orbifolds, GrpTh (p. 126), Sunday December 5, 17:30 - 18:00
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Talk List
Giunta, Valeria, Calculating the stable steady states of multispecies non-local advection-diffusion models using energy functionals, NLPDE (p. 160), Monday December 6, 14:30 - 15:00
Glanfield, Florence, Veselin Jungic, Final Panel: Naomi Borwein & Edward Doolittle, Looking Forward: Imagining Indigenizing
University Mathematics, IndigUM (p. 141), Tuesday December 7, 17:00 - 17:30
Glanfield, Intro: Edward Doolittle, Hannes Edinger, Robert Megginson, with Florence, Themes and Conversations: Indigenizing
University Mathematics, IndigUM (p. 143), Tuesday December 7, 9:00 - 10:25
Goldberg, David, An Overview of the Math Alliance, EDIFor (p. 105), Sunday December 5, 16:00 - 17:00
Gong, Guang, M-sequences and complete complementary codes, DigComm (p. 155), Tuesday December 7, 16:00 - 16:30
González, José, The Fulton-MacPherson compactification is not a Mori dream space, ModuliC (p. 100), Tuesday December 7,
13:30 - 14:30
Gordon, Cameron, The ADE Conjecture for links, GrpTh (p. 127), Tuesday December 7, 10:00 - 10:30
Gorla, Elisa, Sparse determinantal ideals: Groebner bases and Rees algebras, CombM (p. 95), Tuesday December 7, 10:30 11:00
Goyal, Ashish, CovidM (p. 139), Friday December 3, 13:30 - 14:00
Greenleaf, Allan, Sobolev estimates for multilinear Radon transforms via partition optimization, GeoTom (p. 111), Saturday
December 4, 14:00 - 14:40
Griffin, Sean, Slide rules and tournaments for ω and ψ class products on M 0,n , ModuliC (p. 100), Tuesday December 7,
14:30 - 15:00
Grossi, Giada, p-BSD and Iwasawa theory at Eisenstein primes, Galois (p. 108), Monday December 6, 10:00 - 10:30
Guo, Bin, Stability estimates for the complex Monge-Ampere and Hessian equations, CxGeo (p. 164), Sunday December 5,
16:00 - 16:30
Gvalani, Rishabh, The McKean–Vlasov equation on the torus: Stationary solutions, phase transitions, and mountain passes.,
NLPDE (p. 160), Monday December 6, 16:00 - 16:30

H
Halacheva, Iva, Restricting Schubert classes, puzzles, and Lagrangian correspondences, ModuliC (p. 100), Monday December
6, 16:30 - 17:00
Hamieh, Alia, Value-Distribution of Logarithmic Derivatives of Quadratic Twists of Automorphic L-functions, ArStat (p. 83),
Sunday December 5, 17:00 - 17:30
Hamilton, Eloise, An overview of Non-Reductive Geometric Invariant Theory and its applications, GRepQuo (p. 115), Saturday
December 4, 10:00 - 11:00
Harbourne, Brian, The concept of geproci subsets of P3 , CommAlg (p. 104), Monday December 6, 14:40 - 15:00
He, Yunhui, A closed-form multigrid smoothing factor for an additive Vanka-type smoother applied to the Poisson equation,
APAna (p. 73), Saturday December 4, 16:00 - 16:30
Helleseth, Tor, Correlation of m-sequences and their applications, DigComm (p. 155), Tuesday December 7, 11:00 - 11:30
Hillen, Thomas, Personalized virus-load curves for acute viral infections, CovidM (p. 139), Friday December 3, 14:30 - 15:00
Hochman, Michael, HarmAna (p. 131), Saturday December 4, 14:00 - 14:40
Hoshino, Richard, Creating Authentic Mathematical Experiences, Plenary (p. 60), Saturday December 4, 12:30 - 13:30
Hosseini, Bamdad, MachLrn (p. 148), Friday December 3, 14:30 - 15:00
Hosseini, Seyyed Aliasghar, Meyniel’s conjecture on graphs of bounded degree, GrSrch (p. 118), Monday December 6, 17:00 17:30
Howe, Sean, Slope classicality and completed cohomology , Galois (p. 108), Monday December 6, 14:00 - 14:30
Hsu, Chi-Yun, Overconvergent generalized eigenforms associated to a critical CM form, Galois (p. 108), Tuesday December 7,
14:00 - 14:30
Hu, Hao, The Linearization Problem Of A Binary Quadratic Problem And its Applications, VarAnAT (p. 181), Sunday December
5, 16:00 - 16:30
Huggan, Melissa, No number avoidance here, CombGT (p. 91), Saturday December 4, 14:30 - 15:00
Huggan, Melissa, Efficiently locating an invisible adversary , GrSrch (p. 118), Monday December 6, 14:30 - 15:00
Huntemann, Svenja, Temperature of Placement Games, CombGT (p. 92), Saturday December 4, 15:00 - 15:30

I
Idalino, Thaís, Modification-Tolerant Signature Schemes, DigComm (p. 155), Sunday December 5, 16:30 - 17:00
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Talk List
Iliopoulou, Marina, Sharp Lp estimates for oscillatory integral operators of arbitrary signature, HarmAna (p. 132), Saturday
December 4, 14:40 - 15:00
Im, Jiyoung, Robust Interior Point Methods for Quantum Key Rate Computation for Quantum Key Distribution, VarAnAT
(p. 182), Sunday December 5, 10:30 - 11:00
Iršič, Vesna, Winning vs. catching in the game of Cops and Robber on manifolds, GrSrch (p. 118), Tuesday December 7,
10:30 - 11:00
Ismail, Mourad, New Orthogonal Polynomials of Askey–Wilson Type, Asymp (p. 89), Sunday December 5, 16:30 - 17:00
Issa, Tahir Bachar, Pointwise persistence in full chemotaxis models with logistic source on bounded heterogeneous environments,
SpatDyn (p. 173), Monday December 6, 15:00 - 15:30

J
Jagannath, Aukosh, Online SGD on non-convex losses from high-dimensional inference, MachLrn (p. 148), Saturday December
4, 16:30 - 17:00
Jenkins, Julie & Rebecca Carter, Calc (p. 144), Sunday December 5, 16:45 - 17:05
Jiang, Renjin, Some recent progress on Riesz transform on manifolds, APAna (p. 73), Saturday December 4, 10:30 - 11:00
Johnson, Jonathan, Bi-Orderability Techniques and Double Twist Links, GrpTh (p. 127), Sunday December 5, 17:00 - 17:30
Jones, Rebecca, Predicting Roles in Dynamic Social Networks, GraphTh (p. 121), Sunday December 5, 17:00 - 17:30
Joray, Pierre, HistPh (p. 137), Sunday December 5, 10:00 - 10:30
Jungic, Veselin & Rina Zazkis, Mathematicians and Mathematics Educators: Conversation Continues, MathEd (p. 152), Saturday December 4, 17:30 - 18:00
Jungic, Veselin, Final Panel: Naomi Borwein, Edward Doolittle & Florence Glanfield, Looking Forward: Imagining Indigenizing
University Mathematics, IndigUM (p. 141), Tuesday December 7, 17:00 - 17:30

K
Kalashnikov, Elana, An analogue of Greene–Plessar mirror symmetry for the Grassmannian, GRepQuo (p. 115), Saturday
December 4, 16:00 - 17:00
Karemaker, Valentijn, Polarisations of abelian varieties over finite fields via canonical liftings, AlNumTh (p. 67), Sunday
December 5, 10:00 - 10:30
Karigiannis, Spiro, Variational characterization of certain calibrated submanifolds, CxGeo (p. 164), Saturday December 4,
14:30 - 15:00
Karp, Steven, Wronskians, total positivity, and real Schubert calculus, ModuliC (p. 100), Friday December 3, 15:30 - 16:00
Kawakatsu, Mari, Emergence of hierarchy in networked endorsement dynamics, GraphTh (p. 122), Monday December 6, 16:00 16:30
Keller, Julien, Constant scalar curvature Kähler cone metrics, CxGeo (p. 165), Saturday December 4, 14:00 - 14:30
Kercher, Andrew, Designing and Implementing Lessons That Connect Undergraduate Mathematics to Secondary Teaching ,
MathEd (p. 151), Saturday December 4, 14:00 - 14:30
Khoury, Joseph, APAward
Klein, Patricia, Bumpless pipe dreams encode Gröbner geometry of Schubert polynomials, CombM (p. 95), Monday December
6, 15:00 - 15:30
Koberda, Thomas, Hamiltonicity of graphs through cohomology of right-angled Artin groups, GrpTh (p. 127), Monday December 6, 16:30 - 17:00
Kohne, Craig, The Waldschmidt constant for some monomial ideals, CommAlg (p. 104), Monday December 6, 14:20 - 14:40
Koldobsky, Alex, Inequalities for the Radon transform on convex sets, GeoTom (p. 111), Saturday December 4, 16:30 - 17:10
Kolokolnikov, Theodore, Modelling of disease spread through heterogeneous population, APAna (p. 73), Sunday December 5,
15:00 - 15:30
Kontorovich, Igor’, Not just conversing but dialogically engaging with each other , MathEd (p. 151), Saturday December 4,
16:00 - 16:30
Korosec, Chapin, Long-term durability of immune responses to the BNT162b2 and mRNA-1273 vaccines based on dosage, age
and sex, CovidM (p. 140), Friday December 3, 15:30 - 16:00
Koukoulopoulos, Dimitris, Rational approximations of irrational numbers, Plenary (p. 60), Sunday December 5, 11:00 - 12:00
Kovač, Vjekoslav, Density theorems for anisotropic point configurations, HarmAna (p. 132), Saturday December 4, 10:20 11:00
Kovaleva, Valeriya, Correlations of Riemann Zeta on the critical line, ArStat (p. 83), Saturday December 4, 14:30 - 15:00
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Talk List
Koymans, Peter, The negative Pell equation and applications, ArStat (p. 83), Sunday December 5, 16:30 - 17:00
Krishnan, Venkateshwaran, Higher order Reshetnyak formulas for the ray transform of symmetric tensor fields in Sobolev spaces,
GeoTom (p. 111), Saturday December 4, 9:30 - 10:10
Kropinsky, Mary-Catherine, Academic Leadership Roles in Equity, Diversity and Inclusion in the Sciences: A Mathematician’s
Perspective, EDIFor (p. 105), Tuesday December 7, 16:00 - 17:00
Kuijlaars, Arno, Asymptotics of matrix valued orthogonal polynomials, Asymp (p. 89), Saturday December 4, 10:00 - 10:30
Kyureghyan, Gohar, New and old insights on APN maps, DigComm (p. 156), Sunday December 5, 10:30 - 11:00

L
Lal, Manish Krishan, Directional asymptotics of Fejér monotone sequences, VarAnTA (p. 184), Saturday December 4, 16:30 17:00
Lam, Adrian, Asymptotic spreading of KPP reactive fronts in heterogeneous shifting environments, SpatDyn (p. 173), Saturday
December 4, 14:30 - 15:00
Lam, Nguyen, Best constants, optimizers and the stability of Uncertainty Principles, APAna (p. 73), Saturday December 4,
17:00 - 17:30
Lan, Kunquan, Fixed point index theory for r-nowhere normal-outward compact maps and logistic type population models,
SpatDyn (p. 173), Saturday December 4, 16:30 - 17:00
Landry, Nicholas, Hypergraph assortativity: A dynamical systems perspective, GraphTh (p. 122), Monday December 6, 15:00 15:30
Larson, Hannah, Brill–Noether theory over the Hurwitz space, ModuliC (p. 101), Friday December 3, 14:00 - 14:30
Lee, Man Chun, continuous metrics and scalar curvature, CxGeo (p. 165), Sunday December 5, 10:00 - 10:30
Leung, Fok-Shuen & Pam Sargent York, Successors to assessments in a language-enriched program, MatComm (p. 64), Monday
December 6, 16:00 - 16:30
Levinson, Jake, Springer fibers and the Delta Conjecture at t=0 , CombM (p. 95), Tuesday December 7, 13:30 - 14:00
Lewis, Mark, Mathematical models for the neutral genetics of changing populations, SpatDyn (p. 173), Saturday December 4,
10:00 - 10:30
Li, Shiyue, Simple connectivity and intersection theory of moduli spaces of tropical weighted stable curves, ModuliC (p. 101),
Tuesday December 7, 16:00 - 16:30
Li, Xinxin, A Restricted Dual Peaceman-Rachford Splitting Method for a Strengthened DNN Relaxation for QAP, VarAnAT
(p. 182), Sunday December 5, 10:00 - 10:30
Liaw, Christopher, Optimal anytime regret with two experts, DocPriz (p. 62), Monday December 6, 12:30 - 13:30
Lidman, Tye, Satellite operations and concordance homomorphisms, GrpTh (p. 127), Tuesday December 7, 9:30 - 10:00
Limani, Adem, Approximation problems in model spaces, Approx (p. 78), Monday December 6, 10:00 - 10:30
Lin, Chao Ming, The deformed Hermitian—Yang—Mills equation, the family of C-subsolutions, and the solvability , CxGeo
(p. 165), Sunday December 5, 14:30 - 15:00
Liu, Beibei, Four manifolds with no smooth spines, GrpTh (p. 128), Sunday December 5, 16:00 - 16:30
Liu, Yu-Ru, On the local solubility of multidimensional Hilbert-Kamke’s problem, ArStat (p. 84), Sunday December 5, 15:00 15:30
López-García, Abey, Spectral properties of random banded Hessenberg matrices, Asymp (p. 89), Sunday December 5, 10:30 11:00
Lovric, Miroslav, Old Ideas Might be New New Ideas, Calc (p. 144), Sunday December 5, 16:25 - 16:45
Lu, Xinyang, Estimates on a convex singular potential for nematic liquid crystals, NLinPDE (p. 167), Monday December 6,
16:00 - 16:30
Lumley, Allysa, Selberg’s Central Limit Theorem for Quadratic Dirichlet L-functions over Function Fields, ArStat (p. 84),
Monday December 6, 14:30 - 15:00
Lutscher, Frithjof, Population dynamics in fragmented landscapes: models, results, and future challenges, SpatDyn (p. 174),
Monday December 6, 10:00 - 10:30

M
MacGillivray, Gary, Eternal Roman Domination in Trees, GrSrch (p. 118), Monday December 6, 16:00 - 16:30
Maldague, Dominique, Small cap decoupling for the cone in R3 , HarmAna (p. 132), Sunday December 5, 16:40 - 17:20
Malman, Bartosz, Smooth Cauchy transforms and constructive approximations in H(b), Approx (p. 79), Monday December 6,
10:30 - 11:00
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Mamolo, Ami, Collaborative Adventures in OER Design for Undergraduate Mathematics, MathEd (p. 152), Saturday December
4, 16:30 - 17:00
Manon, Chris, The combinatorics of toric flag bundles and the Mori dream space property , CombM (p. 95), Monday December
6, 10:30 - 11:00
Marynowski, Richelle, Is there a difference between teaching Calculus and learning calculus ? , Calc (p. 144), Sunday December
5, 16:05 - 16:25
Matharu, Pritpal, PDE Optimization for Theoretical and Computational Turbulence Problems, NLinPDE (p. 168), Tuesday
December 7, 14:00 - 14:30
Matschke, Benjamin, Proofs by several examples and stable combinatorial Nullstellensätze, AlNumTh (p. 68), Saturday December 4, 15:00 - 15:30
Matthews, Asia, Forms of dialog in the mathematics classroom, MatComm (p. 64), Monday December 6, 15:00 - 15:30
Mayo-Wilson, Conor, HistPh (p. 137), Sunday December 5, 17:00 - 17:30
McKay, Neil, Sums of games where the players have the same incentives, CombGT (p. 92), Saturday December 4, 16:30 - 17:00
McKinnon, David, Rational curves and rational points, AlNumTh (p. 68), Sunday December 5, 16:00 - 16:30
Meadows, Alex, A version of Gale’s Nim on four heaps, CombGT (p. 92), Sunday December 5, 16:00 - 16:30
Meger, Erin, Distanced Eternal Domination on Graphs, GrSrch (p. 119), Monday December 6, 16:30 - 17:00
Megginson, Robert, Some experiences at the interface between Indigenous and Western mathematics, IndigUM (p. 143),
Tuesday December 7, 17:00 - 17:30
Mei, Ming, Subsonic / supersonic / transonic steady-states for Euler-Poisson equations with sonic boundary , APAna (p. 73),
Saturday December 4, 17:30 - 18:00
Mei, Ming, Sharper traveling waves for degenerate Burgers equations with time-delay , SpatDyn (p. 174), Monday December
6, 16:30 - 17:00
Meisner, Patrick, Lower Order Terms in the Katz-Sarnak Philosophy , ArStat (p. 84), Saturday December 4, 16:00 - 16:30
Mihalcea, Leonardo, Positivity and log concavity conjectures in Cotangent Schubert Calculus, CombM (p. 96), Monday December 6, 14:00 - 14:30
Milley, Rebecca, The invertible dead-ending positions, CombGT (p. 92), Sunday December 5, 14:30 - 15:00
Mistry, Dina, Modeling the spread and impact of COVID-19 in contact networks, GraphTh (p. 122), Sunday December 5,
16:30 - 17:00
Mohammad-Taheri, Sina, LASSO-inspired variants of weighted orthogonal matching pursuit with applications to sparse highdimensional approximation, Poster (p. 187), Monday December 6, 12:00 - 13:00
Mohammadi, Fatemeh, Toric degenerations of Grassmannians and their associated polytopes, CombM (p. 96), Monday December 6, 10:00 - 10:30
Mohar, Bojan, Cops and Robbers on geodesic spaces, GrSrch (p. 119), Tuesday December 7, 10:00 - 10:30
Monard, François, Sampling issues for the X-ray transform on simple surfaces, GeoTom (p. 112), Friday December 3, 13:00 13:40
Moore, Allison, Cosmetic crossings, cosmetic surgery and Conway spheres, GrpTh (p. 128), Saturday December 4, 16:00 - 16:30
Moursi, Walaa, Uniformly monotone operators and their reflected resolvents, VarAnTA (p. 184), Saturday December 4, 14:30 15:00
Musielak, Dora, The Marquise, the Philosopher, and the Mathematician: Debate over Newtonian and Leibnizian Ideas, HistPh
(p. 137), Monday December 6, 10:00 - 10:30
Myroshnychenko, Sergii, On the recognition of polyhedra, GeoTom (p. 112), Friday December 3, 16:20 - 17:00

N
Najman, Filip, Quadratic points on bielliptic modular curves X0 (n), AlNumTh (p. 68), Sunday December 5, 10:30 - 11:00
Năstase, Esmeralda, Graphs, Codes, and Compressed Sensing , GraphTh (p. 123), Sunday December 5, 14:00 - 14:30
Nemes, Gergő, A proof of a conjecture of Elbert and Laforgia on the zeros of cylinder functions, Asymp (p. 89), Saturday
December 4, 17:30 - 18:00
Newman, Andrew, Random subcomplexes and Betti numbers of random edge ideals, CombM (p. 96), Tuesday December 7,
14:30 - 15:00
Newton, James, Killing ramification and a relative modularity lifting theorem., Galois (p. 109), Tuesday December 7, 10:00 10:30
Newton, Rachel, Evaluating the wild Brauer group, AlNumTh (p. 68), Sunday December 5, 14:00 - 14:30
Ng, Nathan, The eighth moment of the Riemann zeta function, ArStat (p. 84), Monday December 6, 17:00 - 17:30

Réunion d’hiver de la SMC 2021

53

Talk List
Noteboom, Benjamin, Decompositions of Symbolic Powers, CommAlg (p. 104), Monday December 6, 10:40 - 11:00
Nowakowski, Richard, A Survey of Ordinal Sums, CombGT (p. 93), Saturday December 4, 16:00 - 16:30

O
Oliver, Robert Lemke, The average size of 3-torsion in class groups of 2-extensions, ArStat (p. 85), Sunday December 5,
10:00 - 10:30
Ooi, James, Mathematical modelling of COVID-19 vaccine-induced immune response, CovidM (p. 140), Friday December 3,
14:00 - 14:30
Orban, Dominique, A proximal quasi-Newton trust-region method for nonsmooth regularized optimization, VarAnAT (p. 182),
Sunday December 5, 14:30 - 15:00
Orenstein, David, The Mathematical Sciences at the December 1921 Toronto Meeting of the American Association for the
Advancement of Science, HistPh (p. 137), Sunday December 5, 17:30 - 18:00
Otiman, Alexandra, New constructions in non-Kähler toric geometry , CxGeo (p. 165), Saturday December 4, 10:00 - 10:30
Ou, Chunhua, Determinacy of the Single Spreading Speed or Multiple Spreading Speeds for a Cooperative Lotka-Volterra
System, SpatDyn (p. 174), Monday December 6, 16:00 - 16:30
Ouyang, Hui, Weak and strong convergence of generalized proximal point algorithms, VarAnTA (p. 185), Saturday December
4, 10:30 - 11:00
Ozman, Ekin, Quadratic Points on Modular Curves and Fermat-type Equations, AlNumTh (p. 69), Saturday December 4,
16:00 - 16:30

P
Palsson, Eyvindur, Triangles and the triangle averaging operator , HarmAna (p. 132), Sunday December 5, 17:20 - 18:00
Panario, Daniel, Towards constant-time probabilistic root finding for code-based cryptography , DigComm (p. 156), Sunday
December 5, 16:00 - 16:30
Paquette, Courtney, SGD in the Large: Average-case Analysis, Asymptotics, and Stepsize Criticality , MachLrn (p. 148), Saturday December 4, 16:00 - 16:30
Patout, Florian, Ancestral lineages in mutation selection equilibria with moving optimum, NLPDE (p. 161), Monday December
6, 15:00 - 15:30
Pechenik, Oliver, A web basis of invariant polynomials from noncrossing partitions, ModuliC (p. 101), Monday December 6,
14:00 - 15:00
Pender, Thomas, StudRes (p. 180)
Period, Answer & Question, CommAlg (p. 104), Monday December 6, 15:00 - 15:30
Petri, Giovanni, Social contagion and norm emergence on simplicial complexes and hypergraphs, GraphTh (p. 123), Monday
December 6, 14:00 - 14:30
Piccolo, Costanza & Matthew Coles, Reflective writing in a graduate course on Mathematics teaching , MatComm (p. 64),
Monday December 6, 16:30 - 17:00
Pike, David A., A conversation about equity, diversity and inclusion, EDIFor (p. 106), Saturday December 4, 14:00 - 15:00
Pope, Jenna, Geometric learning for sampling atomic conformations, GraphTh (p. 123), Monday December 6, 14:30 - 15:00
Postle, Luke, On Hadwiger’s Conjecture, CJPrize (p. 62), Sunday December 5, 12:30 - 13:30
Poulin, Valerie, Evaluating Graph Clustering Algorithms: Beware !, GraphTh (p. 124), Monday December 6, 10:00 - 10:30
Pramanik, Malabika, EDI-positive programming: a perspective, EDIFor (p. 106), Friday December 3, 13:00 - 14:00
Precup, Doina, On Hierarchical Reinforcement Learning , Plenary (p. 60), Saturday December 4, 11:00 - 12:00

Q
Question & Answer Period, CommAlg (p. 104), Monday December 6, 15:00 - 15:30
Quinto, Todd, Microlocal analysis of Fourier Integral Operators in scattering tomography , GeoTom (p. 112), Saturday December
4, 14:50 - 15:30

R
Radzimski, Vanessa & Kseniya Garaschuk, Learning Journals for Community and Communication, MatComm (p. 65), Monday
December 6, 17:00 - 17:30
Rajchgot, Jenna, Symmetric quivers and symmetric varieties, GRepQuo (p. 116), Saturday December 4, 17:00 - 18:00
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Ransford, Thomas, Weakly multiplicative distributions and weighted Dirichlet spaces, Approx (p. 79), Monday December 6,
15:00 - 15:30
Ray, Anwesh, Rational points on algebraic curves in infinite towers of number fields, AlNumTh (p. 69), Saturday December 4,
16:30 - 17:00
Ray, Anwesh, Iwasawa theory and congruences for the symmetric square of a modular form, Galois (p. 109), Monday December
6, 15:00 - 15:30
Rivero, Oscar, ARTIN FORMALISM AND EULER SYSTEMS, Galois (p. 109), Tuesday December 7, 11:00 - 11:30
Robichaux, Colleen, Castelnuovo-Mumford regularity of ladder determinantal ideals via Grothendieck polynomials, ModuliC
(p. 101), Monday December 6, 15:00 - 15:30
Robledo, Alvaro Lozano, ell-adic Galois representations attached to elliptic curves with CM, ArStat (p. 85), Saturday December
4, 10:00 - 10:30
Rockwood, Rob, Plus/Minus p-adic L-functions for GL(2n), Galois (p. 109), Monday December 6, 10:30 - 11:00
Ross, William, The square root of the Cesaro operator , Approx (p. 79), Monday December 6, 14:30 - 15:00
Roy, Sandip, Algebraic Graph Theory Techniques for Resilience in Critical Infrastructures, GraphTh (p. 124), Monday December
6, 17:00 - 17:30
Ruan, Shigui, Modeling the Growth, Invasion and Competition of Aedes Mosquitoes in Florida, SpatDyn (p. 174), Saturday
December 4, 10:30 - 11:00
Ryabogin, Dmitry, On an equichordal property of a pair of convex bodies, GeoTom (p. 112), Friday December 3, 17:10 - 17:50

S
Sachpazis, Stelios, Prime values of divisor-bounded multiplicative functions with small partial sums, ArStat (p. 85), Saturday
December 4, 14:00 - 14:30
Salako, Rachidi, On the effect of lowering population’s movement to control the spread of an infectious disease, SpatDyn
(p. 175), Sunday December 5, 16:30 - 17:00
Salazar, Lorena Aguirre, On TFDW-type models and an Ohta-Kawasaki model , NLinPDE (p. 168), Tuesday December 7,
16:00 - 16:30
Salmaniw, Yurij, Habitat Loss: Bridging the gap between habitat degradation and habitat destruction in a competitive reactiondiffusion system, NLinPDE (p. 168), Tuesday December 7, 14:30 - 15:00
Sankar, Soumya, Counting Elliptic curves with a rational N isogeny , ArStat (p. 85), Monday December 6, 16:30 - 17:00
Santos, Carlos, Affine normal play: a complete analysis of Whackenbush, CombGT (p. 93), Sunday December 5, 15:00 - 15:30
Saurette, Matthew, On the convergence of Douglas-Rachford method for inconsistent optimization problems., VarAnTA (p. 185),
Saturday December 4, 17:30 - 18:00
Scheidler, Renate, Constructing Imaginary Quadratic Fields with Large n-Class Rank, AlNumTh (p. 69), Saturday December
4, 17:00 - 17:30
Schwartz, Moshe, The Generalized Covering Radii of Linear Codes, DigComm (p. 156), Tuesday December 7, 14:00 - 14:30
Shen, Sisi, A Chern-Calabi flow on Hermitian Manifolds, CxGeo (p. 165), Sunday December 5, 16:30 - 17:00
Shen, Wenxian, Population dynamics under climate change: persistence criterion and effects of fluctuations, SpatDyn (p. 175),
Saturday December 4, 16:00 - 16:30
Shen, Zhongwei, Long transient dynamics in stochastic systems, APAna (p. 74), Saturday December 4, 14:00 - 14:30
Shen, Zhongwei, Spreading speeds in random environments, SpatDyn (p. 175), Saturday December 4, 17:30 - 18:00
Shi, Junping, Spatial movement with diffusion and memory-based self-diffusion and cross-diffusion, SpatDyn (p. 176), Sunday
December 5, 10:00 - 10:30
Shirazi, Mohammad, Boundary properties of harmonic functions on starlike domains in Rn , Approx (p. 79), Tuesday December
7, 11:00 - 11:30
Silva, Sergio Da, Two approaches to geometric vertex decomposition, CombM (p. 96), Monday December 6, 14:30 - 15:00
Silverman, Brian, Calc (p. 145), Sunday December 5, 14:05 - 14:35
Silversmith, Rob, Cross-ratios and perfect matchings, ModuliC (p. 102), Monday December 6, 10:00 - 10:30
Singh, Shambhavi, Projecting onto rectangular matrices with prescribed row and column sums, VarAnTA (p. 185), Saturday
December 4, 16:00 - 16:30
Slavikova, Lenka, Local bounds for singular Brascamp-Lieb forms with cubical structure, HarmAna (p. 133), Sunday December
5, 10:40 - 11:00
Sobieszek, Szymon, Ground states in the energy-supercritical Gross-Pitaevskii equation with a harmonic potential , NLinPDE
(p. 168), Tuesday December 7, 13:30 - 14:00
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Sola, Alan, Optimal approximants in the ball and the bidisk: a case study , Approx (p. 79), Tuesday December 7, 10:00 - 10:30
Soljanin, Emina, Multiple Concurrent (Local) Data Access with Codes, DigComm (p. 156), Tuesday December 7, 16:30 - 17:00
Spirkl, Sophie, New results on polynomial χ-boundedness, GraphTh (p. 124), Monday December 6, 10:30 - 11:00
Srinivasan, Padmavathi, Computing nonsurjective primes associated to Galois representations of abelian surfaces, AlNumTh
(p. 70), Sunday December 5, 15:00 - 15:30
Stawiska-Friedland, Margaret, Women mathematicians with PhD in the interwar Poland , WomenH (p. 162), Tuesday December
7, 11:30 - 13:30
Stevens, Angela, Attractive-Repulsive Interactions, NLPDE (p. 161), Monday December 6, 14:00 - 14:30
Stinson, Doug, Generalizations of All-or-Nothing Transforms, DigComm (p. 157), Sunday December 5, 14:30 - 15:00
Suomala, Ville, Fractal percolation, points, and lines, HarmAna (p. 133), Saturday December 4, 10:00 - 10:20

T
Takouda, Matthias, Rankings and Doubly Stochastic Matrices, VarAnAT (p. 182), Sunday December 5, 15:00 - 15:30
Talvila, Erik, The continuous primitive integral , APAna (p. 74), Sunday December 5, 17:30 - 18:00
Tatarko, Kateryna, Lp Steiner formula and its coefficients, GeoTom (p. 113), Sunday December 5, 16:30 - 17:10
Taylor, Krystal, Newhouse Thickness and Falconer-type problems, HarmAna (p. 133), Saturday December 4, 17:20 - 17:40
Taylor, Tara, Helping Students Connect Math to Their Own Lives, MatComm (p. 65), Monday December 6, 14:00 - 14:30
Thesing, Laura, Which networks can be learned by an algorithm ? – Expressivity meets Turing in Deep Learning , MachLrn
(p. 148), Saturday December 4, 10:30 - 11:00
Thorne, Frank, Fourier Analysis in Bhargava’s Averaging Method , ArStat (p. 85), Sunday December 5, 16:00 - 16:30
Tong, Freid, Uniform estimates for complex Monge-Ampere equations, CxGeo (p. 165), Saturday December 4, 16:00 - 16:30
Topaloglu, Ihsan, Riesz-type inequalities and overdetermined problems for triangles and quadrilaterals, NLinPDE (p. 169),
Monday December 6, 17:00 - 17:30
Tosato, Marco, A Patchy Model for Tick-borne Disease Spread with Patch-Specific Developmental Delays, SpatDyn (p. 176),
Sunday December 5, 17:30 - 18:00
Tran, Giang, Adaptive Group Lasso for Time-Dependent Data, MachLrn (p. 149), Friday December 3, 15:30 - 16:00
Tsinnajinnie, Belin, Identifying and Disrupting Settler Colonialism in Mathematics, IndigUM (p. 143), Tuesday December 7,
15:30 - 16:00
Turner, Hannah, Fractional Dehn twists and left-orders on mapping class groups, GrpTh (p. 128), Tuesday December 7,
11:00 - 11:30

U
Ustinovsky, Yury, Variational approach to the steady Generalized Kähler-Ricci solitons, CxGeo (p. 166), Sunday December 5,
10:30 - 11:00

V
Valente, Mario Bacelar, Geometric cognition: a hub-and-spoke model of geometric concepts, HistPh (p. 138), Sunday December
5, 10:30 - 11:00
Van Assche, Walter, Multiple orthogonal polynomials and the number π, Asymp (p. 89), Saturday December 4, 10:30 - 11:00
van Brussel, Lee, An orthogonality condition for minimizers of a Ginzburg-Landau functional , NLinPDE (p. 169), Monday
December 6, 16:30 - 17:00
VandeBogert, Keller, On Constructions Related to the Generalized Taylor Complex, CombM (p. 97), Tuesday December 7,
10:00 - 10:30
Vanderwerff, Jon, Uniformly Monotone Operators on Hilbert Spaces, VarAnTA (p. 185), Saturday December 4, 14:00 - 14:30
Varma, Ila, Geometry of Numbers Methods for Counting in the Cusp, ArStat (p. 86), Monday December 6, 17:30 - 18:00
Vasy, Andras, The inverse problem for the geodesic X-ray transform, GeoTom (p. 113), Sunday December 5, 14:00 - 14:40
Venkatraman, Raghav, Least Wasserstein Distance Between Disjoint Shapes With Perimeter Regularization, NLinPDE (p. 169),
Tuesday December 7, 16:30 - 17:00
Villar, Soledad, Equivariant machine learning structured like classical physics, MachLrn (p. 149), Saturday December 4, 14:30 15:00
Vinet, Luc, Sklyanin algebras and orthogonal polynomials, Asymp (p. 90), Sunday December 5, 16:00 - 16:30
Voigtlaender, Felix, Explaining the Theory-to-Practice Gap in Deep Learning via Sampling Complexity bounds for Neural
Network Approximation Spaces, MachLrn (p. 149), Saturday December 4, 10:00 - 10:30
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Vougalter, Vitali, Solvability of some integro-differential equations with drift, NLPDE (p. 161), Monday December 6, 16:30 17:00
Vulis, Maryam, William Friedman’s Contributions to American Cryptology., HistPh (p. 138), Monday December 6, 17:00 - 17:30

W
Wachter-Zeh, Antonia, Function-Correcting Codes, DigComm (p. 157), Tuesday December 7, 10:00 - 10:30
Wang, Chong, Modeling and Analysis of Patterns in Multi-Constituent Systems with Long Range Interaction, NLinPDE (p. 169),
Monday December 6, 17:30 - 18:00
Wang, Hao, A new free boundary problem, SpatDyn (p. 176), Saturday December 4, 17:00 - 17:30
Wang, Hong, Distance sets spanned by sets of dimension d/2 , HarmAna (p. 133), Saturday December 4, 16:40 - 17:20
Wang, Lin, Dynamics of Intraguild Predation Models, APAna (p. 74), Saturday December 4, 16:30 - 17:00
Wang, Lin, Effects of intraguild prey dispersal driven by intraguild predator-avoidance on species coexistence, SpatDyn (p. 177),
Monday December 6, 14:30 - 15:00
Wang, Tian, On the Effective Version of Serre’s Open Image Theorem, Poster (p. 187), Monday December 6, 12:00 - 13:00
Wang, Tian, StudRes (p. 180)
Wang, Xiang-Sheng, Error bounds for the asymptotic expansions of the Hermite polynomials, Asymp (p. 90), Monday December
6, 10:30 - 11:00
Wang, Xiangsheng, Global analysis of a viral infection model with cell-to-cell transmission and immune chemokines, SpatDyn
(p. 177), Sunday December 5, 15:00 - 15:30
Wang, Xueying, Target reproduction numbers for reaction-diffusion population models, SpatDyn (p. 177), Sunday December
5, 14:30 - 15:00
Wang, Yiran, Microlocal analysis in cosmological X-ray tomography , GeoTom (p. 113), Friday December 3, 14:40 - 15:20
Wang, Ziyuan, The Malitsky-Tam forward-reflected-backward splitting method for nonconvex problems, VarAnTA (p. 185),
Saturday December 4, 17:00 - 17:30
Ward, Michael, Localized Spot Patterns for Reaction-Diffusion Systems in 3-D, APAna (p. 74), Sunday December 5, 14:30 15:00
Wassermann, Alfred, Linear Codes from q-analogues in Design Theory , DigComm (p. 157), Tuesday December 7, 15:30 - 16:00
Watson, Liam, Symmetry & Mutation, GrpTh (p. 128), Monday December 6, 16:00 - 16:30
Waxman, Ezra, A Hardy Littlewood Conjecture for Artin Primes, ArStat (p. 86), Monday December 6, 14:00 - 14:30
Wei, Juncheng, Stability of Sobolev Inequality , APAna (p. 75), Sunday December 5, 14:00 - 14:30
Withanachchi, Mahishanka, Approximation by Polynomials in Weighted Dirichlet Spaces, Approx (p. 80), Tuesday December
7, 13:30 - 14:00
Wolkowicz, Henry, A Strengthened Barvinok-Pataki Bound on SDP Rank, VarAnAT (p. 182), Sunday December 5, 14:00 14:30
Wong, Peng-Jie, Square-free orders for elliptic curves modulo p, ArStat (p. 86), Saturday December 4, 10:30 - 11:00
Wu, Chenxi, Fibered cones and stable translation lengths on sphere graphs, GrpTh (p. 128), Saturday December 4, 17:00 - 17:30

X
Xiao, Jie, Lp -Uncertainty Principle from Fractional Schrödinger Equation, GeoTom (p. 113), Friday December 3, 15:30 - 16:10
Xie, Xiaoxia, Modeling the transmission dynamics of dengue in the presence of Wolbachia with delay differential euquations,
SpatDyn (p. 177), Sunday December 5, 16:00 - 16:30
Xue, Shuwen, Persistence, spreading speeds and forced waves of Parabolic–Elliptic Chemotaxis models in shifting environments,
SpatDyn (p. 178), Monday December 6, 17:00 - 17:30

Y
Yan, Xiaoheng Kitty, Advanced Mathematics for Teachers: Vision and Considerations of Mathematicians, MathEd (p. 152),
Saturday December 4, 11:00 - 11:30
Yang, Boting, A Linear-Time Algorithm for the One-Visibility Cop Number of Trees, GrSrch (p. 119), Tuesday December 7,
14:00 - 14:30
Yang, Chayu, Basic reproduction numbers for a class of reaction-diffusion epidemic models, SpatDyn (p. 178), Sunday December
5, 17:00 - 17:30
Ye, Deping, The Lp Brunn-Minkowski theory for C-coconvex sets, GeoTom (p. 113), Saturday December 4, 10:20 - 11:00
Ye, Deping, The Lp Minkowski problem for log-concave functions, APAna (p. 75), Sunday December 5, 16:30 - 17:00
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Yong, Kamuela, Incorporating Hawaiian knowledge, way of life, and language in math, IndigUM (p. 143), Tuesday December
7, 16:00 - 16:30
York, Pam Sargent & Fok-Shuen Leung, Successors to assessments in a language-enriched program, MatComm (p. 64), Monday
December 6, 16:00 - 16:30
Yuan, Wen, Brezis–Van Schaftingen–Yung Formulae in Ball Banach Function Spaces, APAna (p. 75), Sunday December 5,
10:00 - 10:30

Z
Zachos, Evangelie, GeoTom (p. 114), Sunday December 5, 14:50 - 15:30
Zahl, Joshua, The dimension of exceptional parameters for nonlinear projections, and the discretized Elekes-Rónyai theorem.,
HarmAna (p. 133), Sunday December 5, 16:00 - 16:40
Zazkis, Rina & Veselin Jungic, Mathematicians and Mathematics Educators: Conversation Continues, MathEd (p. 152), Saturday December 4, 17:30 - 18:00
Zenz, Peter, Quantum variance restriction problem for holomorphic Hecke cusp forms, ArStat (p. 86), Monday December 6,
15:00 - 15:30
Zhang, Aijun, A Discrete-time Predator-Prey Model with Selection and Mutation, SpatDyn (p. 178), Saturday December 4,
15:00 - 15:30
Zhang, Kexue, Event-Triggered Impulsive Control for Nonlinear Systems, APAna (p. 76), Sunday December 5, 17:00 - 17:30
Zhang, Lei, Propagation dynamics of reaction-diffusion equations in a time-heterogeneous shifting environment, SpatDyn
(p. 178), Sunday December 5, 10:30 - 11:00
Zhao, Bojun, Left orderability, foliations, and transverse (π1 , R) structures for 3-manifolds with sphere boundary , GrpTh
(p. 128), Monday December 6, 17:00 - 17:30
Zhou, Yue, Perfect and almost perfect linear Lee codes, DigComm (p. 158), Tuesday December 7, 10:30 - 11:00
Zibrowius, Claudius, Rasmussen invariants, GrpTh (p. 129), Tuesday December 7, 9:00 - 9:30
Zou, Joey, The Travel Time Tomography Problem for Transversely Isotropic Elastic Media, GeoTom (p. 114), Saturday December 4, 15:40 - 16:20
Zou, Xingfu, Evolution and adaptation of anti-predation response of prey in a two-patchy environment, SpatDyn (p. 179),
Saturday December 4, 14:00 - 14:30
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Conférence publique
Org: Caroline Colijn (Simon Fraser University)
Schedule/Horaire
Friday December 3
16:30 - 17:30

vendredi 3 décembre

Caroline Colijn (Simon Fraser University), Mathematics and the pandemic: from populations to individuals (p. 59)

Abstract/Résumé

CAROLINE COLIJN, Simon Fraser University
[Friday December 3 / vendredi 3 décembre, 16:30]
Mathematics and the pandemic: from populations to individuals
Mathematics has had a high-profile role in the COVID-19 pandemic, and even terms like "herd immunity" and "reproductive
number" are household phrases. In this talk I will describe several mathematical models of COVID-19 transmission, and how
they relate to data, first at the population scale, then at the scale of school transmission and finally at the person-to-person
scale. At the population level, models are use for case forecasting ; I’ll outline our approach to this task and the challenges
with forecasting at the present time. I will describe modelling heterogeneity in school transmission. Finally, I will outline new
approaches to using virus RNA sequences to help us understand transmission dynamics at a high level of resolution.
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Plenary Lectures
Conférences plénières
Org: Rediet Abebe (University of California Berkley), Richard Hoshino (Northeastern University),
Dimitris Koukoulopoulos (University of Montreal) and/et Doina Precup (McGill University)
Schedule/Horaire
Saturday December 4
11:00 - 12:00
12:30 - 13:30

samedi 4 décembre

Doina Precup (McGill University), On Hierarchical Reinforcement Learning (p. 60)
Richard Hoshino (Northeastern University), Creating Authentic Mathematical Experiences (p. 60)

Sunday December 5
11:00 - 12:00

dimanche 5 décembre

Dimitris Koukoulopoulos (University of Montreal), Rational approximations of irrational numbers
(p. 60)

Monday December 6
11:00 - 12:00

lundi 6 décembre

Rediet Abebe (University of California Berkley) (p. 60)

Abstracts/Résumés
REDIET ABEBE, University of California Berkley
[Monday December 6 / lundi 6 décembre, 11:00]
RICHARD HOSHINO, Northeastern University
[Saturday December 4 / samedi 4 décembre, 12:30]
Creating Authentic Mathematical Experiences
Several years ago, I published an op-ed in the Toronto Star newspaper, arguing that far too many of our students spend
their formative years doing what no mathematician would call mathematics. Instead of providing high school students and
undergraduate students with authentic mathematical experiences that develop their creativity and problem-solving skills, the
majority of students receive a watered-down product, the equivalent of learning art using Paint By Numbers.
In this interactive presentation, I will share six stories of authentic mathematical experiences, three stories from my life as a
student and three stories from my life as an educator. I will share the key characteristics of each story that led to transformational
change in the learner, and explore how these stories might relate to each of our lives, as mathematicians and as mathematics
educators.
DIMITRIS KOUKOULOPOULOS, University of Montreal
[Sunday December 5 / dimanche 5 décembre, 11:00]
Rational approximations of irrational numbers
Given quantities ∆1 , ∆2 , · · ·  0, a fundamental problem in Diophantine approximation is to understand which irrational
numbers x have infinitely many reduced rational approximations a/q such that |x − a/q| < ∆q . Depending on the choice
of ∆q and of x, this question may be very hard. However, Duffin and Schaeffer conjectured in 1941 that if we assume a
“metric”
point of view, the question is governed by a simple zero–one law: writing ϕ for Euler’s totient function,
∞ we either have
∞
q=1 ϕ(q)∆q = ∞ and then almost all irrational numbers (in the Lebesgue sense) are approximable, or
q=1 ϕ(q)∆q < ∞
and almost no irrationals are approximable. In this talk, I will present the history of the Duffin–Schaeffer conjecture and the
main ideas behind the recent work in collaboration with James Maynard that settled it.
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DOINA PRECUP, McGill University / Mila / DeepMind
[Saturday December 4 / samedi 4 décembre, 11:00]
On Hierarchical Reinforcement Learning
Reinforcement Learning allows intelligent agents to learn by interacting with their environment over time and receiving rewards.
Hierarchical Reinforcement Learning (HRL) approaches promise to provide more efficient solutions to sequential decision making
problems, both in terms of statistical as well as computational efficiency. While this has been demonstrated empirically over
time in a variety of tasks, theoretical results quantifying the benefits of such methods are still few and far between. In this talk,
I will discuss the theoretical underpinnings of HRL in the framework of Markov and semi-Markov Decision Processes. I will
describe the kind of structure in a Markov decision process which gives rise to efficient HRL methods. Specifically, we formalize
the intuition that HRL can exploit repeating sub-structures. We show that, under reasonable assumptions, such algorithms can
achieve statistical efficiency, as established through a finite-time regret bound, as well as near-optimal and computationally
efficient planning, using hierarchical models.
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Prize Lectures
Conférence des lauréats
Schedule/Horaire
Sunday December 5
12:30 - 13:30

dimanche 5 décembre

Luke Postle (University of Waterloo), On Hadwiger’s Conjecture (p. 62)

Monday December 6
12:30 - 13:30

lundi 6 décembre

Christopher Liaw (University of Toronto), Optimal anytime regret with two experts (p. 62)

CMS Blair Spearman Doctoral Prize
Prix de doctorat Blair-Spearman de la SMC
(Org: Christopher Liaw (University of Toronto))

CHRISTOPHER LIAW, Google
[Monday December 6 / lundi 6 décembre, 12:30]
Optimal anytime regret with two experts
A fundamental problem in online learning is the problem of prediction with expert advice. The problem can be cast as a game
with an algorithm, an adversary, and n experts, where at each time step t, the algorithm chooses a probability vector pt over
the n experts, the adversary chooses a cost vector ct over the n experts, and the algorithm incurs a cost equal to the inner
product between ct and pt . The goal is to minimize the regret: the algorithm’s total cost minus the cost of the single best
expert in hindsight. If the time horizon for the game is known in advance, optimal algorithms are known when there are exactly
two, three, or four experts and asymptotically if the number of experts is large. In the anytime setting (where the game is
played indefinitely), no optimal algorithm was previously known.
In this talk, I will talk about the first minimax optimal algorithm for minimizing
regret in the anytime setting. This talk will
√
consider the case of two experts, and prove that the optimal regret is γ t/2 at all time steps t, where γ ≈ 1.30693 is a
natural constant that arose 35 years ago in studying fundamental properties of Brownian motion. The algorithm is designed
by considering a continuous analogue of the regret problem, which is solved using ideas from stochastic calculus.
This talk is based on joint work with Nick Harvey, Ed Perkins, and Sikander Randhawa.

Coxeter-James Prize
Prix Coxeter-James
(Org: Luke Postle (University of Waterloo))

LUKE POSTLE, University of Waterloo
[Sunday December 5 / dimanche 5 décembre, 12:30]
On Hadwiger’s Conjecture
In 1943, Hadwiger conjectured that every graph with no Kt minor is (t − 1)-colorable for every t ≥ 1. Hadwiger’s Conjecture
is a vast generalization of the Four Color Theorem and one of the most important open problems in graph theory. Only the
cases when t is at most 6 are known. In the 1980s, Kostochka and Thomason independently proved that every graph with no
Kt minor has average degree O(t(log t)0.5 ) and hence is O(t(log t)0.5 )-colorable. In a recent breakthrough, Norin, Song, and I
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proved that every graph with no Kt minor is O(t(log t)c )-colorable for every c > 0.25, Subsequently I showed that every graph
with no Kt minor is O(t(log log t)6 )-colorable. Delcourt and I improved upon this further by showing that every graph with no
Kt minor is O(t log log t)-colorable. Our main technical result yields this as well as a number of other interesting corollaries. A
natural weakening of Hadwiger’s Conjecture is the so-called Linear Hadwiger’s Conjecture that every graph with no Kt minor
is O(t)-colorable. We prove that Linear Hadwiger’s Conjecture reduces to small graphs. In 2005, Kühn and Osthus proved that
Hadwiger’s Conjecture for the class of Ks,s -free graphs for any fixed positive integer s ≥ 2. Along this line, we show that
Linear Hadwiger’s Conjecture holds for the class of Kr -free graphs for every fixed r.
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"I don’t write in math, I just do it": Emphasizing communication in mathematical practice
’Je n’écris pas en mathématiques, je le fais tout simplement” : mettre l’accent sur la
communication dans la pratique mathématique
Org: Kseniya Garaschuk and/et Vanessa Radzimski (University of Fraser Valley)
Schedule/Horaire
Monday December 6
14:00
14:30
15:00
16:00

-

14:30
15:00
15:30
16:30

16:30 - 17:00
17:00 - 17:30

lundi 6 décembre

Tara Taylor (St. Francis Xavier), Helping Students Connect Math to Their Own Lives (p. 65)
Cindy Blois (University of Toronto) (Toronto) (p. 64)
Asia Matthews (Quest), Forms of dialog in the mathematics classroom (p. 64)
Fok-Shuen Leung and Pam Sargent York (UBC and York), Successors to assessments in a
language-enriched program (p. 64)
Costanza Piccolo and Matthew Coles (UBC), Reflective writing in a graduate course on Mathematics teaching (p. 64)
Vanessa Radzimski and Kseniya Garaschuk (UFV), Learning Journals for Community and Communication (p. 65)

Abstracts/Résumés

CINDY BLOIS, University of Toronto) (Toronto
[Monday December 6 / lundi 6 décembre, 14:30]

FOK-SHUEN LEUNG AND PAM SARGENT YORK, University of British Columbia
[Monday December 6 / lundi 6 décembre, 16:00]
Successors to assessments in a language-enriched program
Teaching students in an English language-enriched program, we had the mandate to teach mathematics in a way that emphasized
students’ language learning, specifically in the genre of mathematical communication, which contains unique conventions. While
we designed assignments that had communication components focused specifically in this context, we came to realize that any
and all opportunities for students to communicate were valuable. The experience of teaching in that program inspired us to
include different types of communication elements in assessments in our current courses. In this talk, we will give examples of
these assessments and outline some of the observed benefits to students.
ASIA MATTHEWS, Quest University
[Monday December 6 / lundi 6 décembre, 15:00]
Forms of dialog in the mathematics classroom
How do we make their mathematics education useful and relevant for our students ? How do we make mathematics education
useful and relevant for the changing world (and for changing the world) ?
We are currently educating students to be ready for problem-solving in a future that will have problems we cannot yet imagine.
I believe that we have a responsibility, in each of our own mathematics classes, to encourage creativity and open-mindedness
in these developing citizens.
I will argue in this talk how dialog, a tangible practice that can be developed in a mathematics classroom, can have positive,
holistic repercussions within and without the classroom.
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"I don’t write in math, I just do it": Emphasizing communication in mathematical practice
’Je n’écris pas en mathématiques, je le fais tout simplement” : mettre l’accent sur la
communication dans la pratique mathématique

COSTANZA PICCOLO AND MATTHEW COLES
[Monday December 6 / lundi 6 décembre, 16:30]
Reflective writing in a graduate course on Mathematics teaching
Math 599 is a seminar course for graduate students interested in teaching Mathematics at the university level. Typical of this
kind of courses is to have students write a teaching statement by the end of the course. To help our students formulate their
own ideas around teaching, we introduced a series of weekly written assignments where the students had to reflect on some
aspect of teaching they found particularly interesting. A qualitative analysis of the student submissions revealed some common
themes about what novice instructors find important in teaching.
VANESSA RADZIMSKI AND KSENIYA GARASCHUK, University of the Fraser Valley
[Monday December 6 / lundi 6 décembre, 17:00]
Learning Journals for Community and Communication
In recent years, the Mathematical Association of America has recommended that “mathematics faculty should deliver an
unambiguous message concerning the importance of mathematical reasoning and communication skills and adopt instructional
methods and curriculum content that develop these skills.” In this session, we present the idea of online learning journals as a
low-stakes, small-scale assessment for learning that offers students an opportunity to distill and communicate their mathematical
learning, with their peers as the target audience of their writing. In these journals, students are prompted to give an objective
discussion of the mathematical content, a description of how the concepts are useful, as well as the aspects they have found
challenging. We argue that these journals not only support the development of communication skills in mathematics, but also
serve as a space for students to gain different points of view through the insights of their peers, especially in a remote learning
environment. These benefits are supported through student feedback and perceptions of the use of learning journals in their
courses.
TARA TAYLOR, St. Francis Xavier University
[Monday December 6 / lundi 6 décembre, 14:00]
Helping Students Connect Math to Their Own Lives
This talk will present some observations and details about student projects in a first year math concepts course. The course
is for students planning on going into elementary education or as an elective for arts students, so many of them do not see
themselves as mathematical thinkers. The goal of the project is to help them connect math to their own lives in a meaningful
way. The project has evolved over the years from a written paper to an in-person math fair to a virtual math fair with many
different forms of communication.
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Org: Imin Chen (Simon Fraser), Nuno Freitas (Barcelona) and/et Beth Malmskog (Colorado)
Schedule/Horaire
Saturday December 4
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30

samedi 4 décembre

Luis Dieulefait (Barcelona), Potentially diagonalizable modular lifts of arbitrarily large weight (p. 67)
Alina Cojocaru (Illinois - Chicago), Bounds for the distribution of the Frobenius traces associated to
abelian varieties (p. 66)
Lassina Dembele (Luxembourg), Explicit Inertial Langlands correspondence for GL2 and arithmetic
applications (p. 67)
Fred Diamond (King’s College London), Hecke correspondences and Kodaira-Spencer isomorphisms on
Hilbert modular varieties (p. 67)
Benjamin Matschke (Boston), Proofs by several examples and stable combinatorial Nullstellensätze
(p. 68)
Ekin Ozman (Bogazici University), Quadratic Points on Modular Curves and Fermat-type Equations
(p. 69)
Anwesh Ray (UBC), Rational points on algebraic curves in infinite towers of number fields (p. 69)
Renate Scheidler (Calgary), Constructing Imaginary Quadratic Fields with Large n-Class Rank (p. 69)

Sunday December 5
10:00 - 10:30
10:30
14:00
14:30
15:00

-

11:00
14:30
15:00
15:30

16:00 - 16:30
16:30 - 17:00

dimanche 5 décembre

Valentijn Karemaker (Utrecht), Polarisations of abelian varieties over finite fields via canonical liftings
(p. 67)
Filip Najman (Zagreb), Quadratic points on bielliptic modular curves X0 (n) (p. 68)
Rachel Newton (King’s College London), Evaluating the wild Brauer group (p. 68)
Nirvana Coppola (VU Amsterdam), Reduction types of genus 3 curves (p. 67)
Padmavathi Srinivasan (University of Georgia), Computing nonsurjective primes associated to Galois
representations of abelian surfaces (p. 70)
David McKinnon (Waterloo), Rational curves and rational points (p. 68)
Alex Barrios (Carleton College), Elliptic curves with non-trivial isogeny (p. 66)

Abstracts/Résumés

ALEX BARRIOS, Carleton College
[Sunday December 5 / dimanche 5 décembre, 16:30]
Elliptic curves with non-trivial isogeny
Let K be a field and suppose E and E  are isogenous non-isomorphic elliptic curves defined over K. Then there is an isogeny
π : E → E  defined over K such that ker π ∼
= Z/nZ for some integer n > 1. In particular, the pair (E, ker π) is a non-cuspidal
K-rational point of X0 (n). When n ≥ 2 and X0 (n) has genus 0, we have the Klein-Fricke parameterizations which parameterize
the j-invariants of the K-rational points of X0 (n). By using these parameterizations, Cremona, Watkins, and Tsukazaki gave
an algorithm to compute the isogeny class of an elliptic curve E/Q. In this talk, we discuss an improvement of this algorithm
by means of an explicit classification of isogeny graphs for elliptic curves E/Q that admit a non-trivial isogeny. We conclude by
discussing joint work with Chimarro, Roy, Sahajpal, Tobin, and Wiersema, which uses this explicit classification to investigate
how the Kodaira-Néron types of elliptic curves change under 2- or 3-isogeny.
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ALINA COJOCARU, University of Illinois at Chicago
[Saturday December 4 / samedi 4 décembre, 10:30]
Bounds for the distribution of the Frobenius traces associated to abelian varieties
In 1976, Serge Lang and Hale Trotter conjectured the asymptotic growth of the number πA (x, t) of primes p < x for which the
Frobenius trace ap of a non-CM elliptic curve A/Q equals an integer t. Even though their conjecture remains open, over the
past decades the study of the counting function πA (x, t) has witnessed remarkable advances. We will discuss generalizations
of such studies in the setting of an abelian variety A/Q of arbitrary dimension and we will present non-trivial upper bounds
for the corresponding counting function πA (x, t). This is joint work with Tian Wang (University of Illinois at Chicago).
NIRVANA COPPOLA, Vrije Universiteit Amsterdam
[Sunday December 5 / dimanche 5 décembre, 14:30]
Reduction types of genus 3 curves
The goal of this talk is to give a classification of the reduction of genus-3 curves whose automorphism group contains a
subgroup isomorphic to the Klein group. We will first compute all possible reduction types, and then characterise when each
case is attained in terms of invariants attached to the equation of a normalised model of the curve. This is joint work with I.
Bouw, P. Kılıçer, S. Kunzweiler, E. Lorenzo García and A. Somoza Henares.
LASSINA DEMBELE, University of Luxembourg
[Saturday December 4 / samedi 4 décembre, 14:00]
Explicit Inertial Langlands correspondence for GL2 and arithmetic applications
In this talk we will describe an algorithm for computing automorphic inertial types for GL2 . Then, we will give several arithmetic
applications of this. (This is joint work with Nuno Freitas and John Voight.)
FRED DIAMOND, King’s College London
[Saturday December 4 / samedi 4 décembre, 14:30]
Hecke correspondences and Kodaira-Spencer isomorphisms on Hilbert modular varieties
Kodaira-Spencer isomorphisms on classical modular curves relate differentials on the curve to those on the universal elliptic
curve over it. I’ll present a generalization that describes dualizing sheaves of integral models of Hilbert modular varieties with
Iwahori level at p. I’ll also describe properties of the associated degeneracy maps to prime-to-p level, including a relative
cohomological vanishing result, with applications to the construction and properties of Hecke operators at p, mod p Galois
representations, and integral models of Hilbert modular varieties.
LUIS DIEULEFAIT, Universitat de Barcelona
[Saturday December 4 / samedi 4 décembre, 10:00]
Potentially diagonalizable modular lifts of arbitrarily large weight
I will begin this talk by recalling the notion of “potential diagonalizability”, and its role in Automorphy Lifting Theorems. Then
I will present the main result of this talk, which is joint work with Iván Blanco: existence of modular lifts of arbitrarily large
weight (of a given residual modular Galois representation) which are potentially diagonalizable. In the non-ordinary case, the
proof of this result requires a combination of local and global results for Galois deformation rings, a local to global principle
due to Böckle and a potential variant of the result we want to prove due to Barnet-Lamb, Gee, Geraghty and Taylor.
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VALENTIJN KAREMAKER, Utrecht University
[Sunday December 5 / dimanche 5 décembre, 10:00]
Polarisations of abelian varieties over finite fields via canonical liftings
In this talk we will give a widely applicable and computable description of polarisations of abelian varieties over finite fields.
More precisely, we will describe all polarisations of all abelian varieties over a finite field in a fixed isogeny class corresponding
to a squarefree Weil polynomial, when one variety in the isogeny class admits a canonical lifting to characteristic zero. The
computability of the description relies on applying categorical equivalences between abelian varieties over finite fields and
fractional ideals in étale algebras.
This is joint work with Jonas Bergström and Stefano Marseglia.
BENJAMIN MATSCHKE, Boston University
[Saturday December 4 / samedi 4 décembre, 15:00]
Proofs by several examples and stable combinatorial Nullstellensätze
The numerical Nullstellensatz (M. 2019) states in an explicit and practical manner that a polynomial vanishes on a nonempty irreducible variety if and only if it almost vanishes on a sufficiently generic point close to the variety. This yields the
foundation of a valid proof by example method for algebraic statements. In this talk we present various extensions thereof
based on a conceptual notion of when a set of examples is sufficiently generic. Besides theoretical and algorithmic criteria for
sufficient genericity, we obtain several new types of Nullstellensätze in the spirit of the combinatorial Nullstellensatz and the
Schwartz-Zippel lemma, also for varieties.
DAVID MCKINNON, University of Waterloo
[Sunday December 5 / dimanche 5 décembre, 16:00]
Rational curves and rational points
Amongst curves, the mighty genus zero boasts the largest number of rational points. Can it be that these curves are always
present when rational points are found in abundance ?
It can.
In the talk, I’ll discuss a number of cases in which we can actually prove statements like this, and a whole bunch more where
we’re pretty sure we *could* prove it, if only we were smarter.
FILIP NAJMAN, University of Zagreb
[Sunday December 5 / dimanche 5 décembre, 10:30]
Quadratic points on bielliptic modular curves X0 (n)
Bruin and Najman, Ozman and Siksek and Box described all the quadratic points on the modular curves of genus 2 ≤
g(X0 (n)) ≤ 5. Since all the hyperelliptic curves X0 (n) are of genus ≤ 5 and as a curve can have infinitely many quadratic
points only if it is either of genus ≤ 1, hyperelliptic or bielliptic, the question of describing the quadratic points on the bielliptic
modular curves X0 (n) naturally arises ; this question has recently also been posed by Mazur.
We answer Mazur’s question completely and describe the quadratic points on all the bielliptic modular curves X0 (n), for which
this has not been done already. The values of n that we deal with are n = 60, 62, 69, 83, 89, 92, 94, 95, 101, 119 and 131 ; the
curves X0 (n) are of genus up to 11. The two main methods we use is Box’s relative symmetric Chabauty and an application of
a moduli description of Q-curves of degree d with an independent isogeny of degree m, which reduces the problem to finding
the rational points on several quotients of modular curves. This is joint work with Borna Vukorepa.
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RACHEL NEWTON, King’s College London
[Sunday December 5 / dimanche 5 décembre, 14:00]
Evaluating the wild Brauer group
The local-global approach to the study of rational points on varieties over number fields begins by embedding the set of rational
points on a variety X into the set of its adelic points. The Brauer-Manin pairing cuts out a subset of the adelic points, called
the Brauer-Manin set, that contains the rational points. If the set of adelic points is non-empty but the Brauer-Manin set is
empty then we say there’s a Brauer-Manin obstruction to the existence of rational points on X. Computing the Brauer-Manin
pairing involves evaluating elements of the Brauer group of X at local points. If an element of the Brauer group has order
coprime to p, then its evaluation at a p-adic point factors via reduction of the point modulo p. For p-torsion elements this is
no longer the case: in order to compute the evaluation map one must know the point to a higher p-adic precision. Classifying
p-torsion Brauer group elements according to the precision required to evaluate them at p-adic points gives a filtration which
we describe using work of Bloch and Kato. Applications of our work include addressing Swinnerton-Dyer’s question about
which places can play a role in the Brauer-Manin obstruction. This is joint work with Martin Bright.
EKIN OZMAN, Bogazici University
[Saturday December 4 / samedi 4 décembre, 16:00]
Quadratic Points on Modular Curves and Fermat-type Equations
Understanding solutions of Diophantine equations over rationals or more generally over any number field is one of the main
problems of number theory. By the help of the modular techniques used in the proof of Fermat’s last theorem by Wiles and
its generalizations, it is possible to solve other Diophantine equations too. Understanding quadratic points on the classical
modular curve plays a central role in this approach. In this talk, I will mention some recent results about these notions.
ANWESH RAY, University of British Columbia
[Saturday December 4 / samedi 4 décembre, 16:30]
Rational points on algebraic curves in infinite towers of number fields
We study a natural question in the Iwasawa theory of algebraic curves of genus > 1.
Let X be a smooth, projective, geometrically irreducible curve X defined over a number field K of genus g > 1, such that the
Jacobian has good ordinary reduction at the primes above p. Fix an odd prime p and for any integer n > 1, let Kn denote
the degree-pn extension of K contained in K(µpn+1 ). We prove explicit results for the growth of #X(Kn ) as n → ∞. When
the Jacobian of X has rank zero and the associated adelic Galois representation has big image, we prove an explicit condition
under which X(Kn ) = X(K) for all n. We show that this condition is satisfied for 100% of primes p at which the Jacobian
of X has good ordinary reduction.
RENATE SCHEIDLER, University of Calgary
[Saturday December 4 / samedi 4 décembre, 17:00]
Constructing Imaginary Quadratic Fields with Large n-Class Rank
Constructing imaginary quadratic fields whose ideal class groups have large n-rank is a challenging practical problem, due in
part because heuristically and experimentally such examples are very rare. One of the most successful methods for producing
many fields of relatively small discriminant with large 3-class rank is due to Diaz y Diaz dating back to the 1970s. His technique
formed the basis of the approach used by Quer in 1987 to find three fields with 3-class rank equal to 6, which still stands
as the current record. We describe generalizations to this method to allow the construction of fields with large n-class rank
for any positive odd integer n. An extensive search using our new algorithm in conjunction with a variety of further practical
improvements produced billions of fields with non-trivial p-class rank for the primes p = 3, 5, 7, 11 and 13, and a large volume
of fields with high p-class ranks and unusual p-class group structures. Our numerical results include a field with 5-class rank
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equal to 4 with the smallest absolute discriminant discovered to date and the first known examples of imaginary quadratic
fields with 7-rank equal to 4. This is joint work with Christian G. Bagshaw, Michael J. Jacobson, Jr. and Nickolas Rollick.
PADMAVATHI SRINIVASAN, University of Georgia
[Sunday December 5 / dimanche 5 décembre, 15:00]
Computing nonsurjective primes associated to Galois representations of abelian surfaces
Let A be a principally polarized abelian surface over the rational numbers. Serre proved that there are finitely many primes 
for which the Galois action on the -torsion points of A is not surjective on to the group of symplectic similitudes GSp4 (F ).
Dieulefait showed that this finite set is effectively computable, conditional on Serre’s conjecture (now a theorem of Khare
and Wintenberger). I will report on ongoing joint work with Banwait, Brumer, Kim, Klagsbrun, Mayle and Vogt where we
implement this algorithm and use it to compute nonsurjective primes for all genus 2 curves in the LMFDB.
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Org: Chunhua Ou and/et Jie Xiao (Memorial)
Schedule/Horaire
Saturday December 4
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

samedi 4 décembre

Wengu Chen (Institute of Applied Physics and Computational Mathematics), Reconstruction of Signals
and Images by Prior Information (p. 72)
Renjin Jiang (Tianjin University), Some recent progress on Riesz transform on manifolds (p. 73)
Zhongwei Shen (Alberta University), Long transient dynamics in stochastic systems (p. 74)
Goong Chen (Texas A&M University), Modeling and Computation of Modal Analysis of Coronavirus
(p. 72)
Dave Amundsen (Carleton University), Analysis of Transitions Across Distinct Resonant Regimes (p. 71)
Yunhui He (University of British Columbia), A closed-form multigrid smoothing factor for an additive
Vanka-type smoother applied to the Poisson equation (p. 73)
Lin Wang (University of New Brunswick), Dynamics of Intraguild Predation Models (p. 74)
Nguyen Lam (Memorial University, Grenfell), Best constants, optimizers and the stability of Uncertainty
Principles (p. 73)
Ming Mei (McGill University), Subsonic / supersonic / transonic steady-states for Euler-Poisson equations
with sonic boundary (p. 73)

Sunday December 5
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

dimanche 5 décembre

Wen Yuan (Beijing Normal University), Brezis–Van Schaftingen–Yung Formulae in Ball Banach Function
Spaces (p. 75)
Lia Bronsard (McMaster University), Patterns in tri-block copolymers: droplets, double-bubbles and
core-shells (p. 72)
Juncheng Wei (University of British Columbia), Stability of Sobolev Inequality (p. 75)
Michael Ward (University of British Columbia), Localized Spot Patterns for Reaction-Diffusion Systems
in 3-D (p. 74)
Theodore Kolokolnikov (Dalhousie University), Modelling of disease spread through heterogeneous
population (p. 73)
Mohammad El Smaily (University of Northern British Columbia), Optimal initial data for an RD model
with drift (p. 72)
Deping Ye (Memorial University), The Lp Minkowski problem for log-concave functions (p. 75)
Kexue Zhang (Queen’s University), Event-Triggered Impulsive Control for Nonlinear Systems (p. 76)
Erik Talvila (University of the Fraser Valley), The continuous primitive integral (p. 74)

Abstracts/Résumés

DAVE AMUNDSEN, Carleton University
[Saturday December 4 / samedi 4 décembre, 15:00]
Analysis of Transitions Across Distinct Resonant Regimes
Resonant effects are a fundamental driver underlying a broad range of natural phenomena, from fluid and acoustic to optical
and biological systems. They are characterized by the amplification of an input signal at or near a fundamental resonant
frequency as determined by underlying properties of the system. While the immediate implications in specific cases are well
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understood, the more general relationship between input and resonant response poses a much more significant challenge and
depends intricately on detailed features of the underlying model systems. In particular, based on the ways in which the modal
spectrum and nonlinear effects interact, it is well known that qualitatively distinct resonant regimes can emerge with vastly
differing characteristics including amplitude and profile of response. Using the parametric variation of a simple one dimensional
nonlinear wave model on a bounded domain, I will firstly illustrate how qualitatively distinct outcomes may arise and their
contrasting features. Then, in the context of resonantly forced acoustic waves in closed, cylindrical geometries, I will show how
a continuous transition between two qualitatively distinct limiting regimes can be achieved and studied in detail.
LIA BRONSARD, McMaster University
[Sunday December 5 / dimanche 5 décembre, 10:30]
Patterns in tri-block copolymers: droplets, double-bubbles and core-shells
We study the Nakazawa-Ohta ternary inhibitory system, which describes domain morphologies in a triblock copolymer as a nonlocal isoperimetric problem for three interacting phase domains. The free energy consists of two parts: the local interface energy
measures the total perimeter of the phase boundaries, while a longer-range Coulomb interaction energy reflects the connectivity
of the polymer chains and promotes splitting into micro-domains. We consider global minimizers on the two-dimensional torus,
in a limit in which two of the species have vanishingly small mass but the interaction strength is correspondingly large. In this
limit there is splitting of the masses, and each vanishing component rescales to a minimizer of an isoperimetric problem for
clusters in 2D. Depending on the relative strengths of the coefficients of the interaction terms we may see different structures
for the global minimizers, ranging from a lattice of isolated simple droplets of each minority species to double-bubbles or
core-shells. This represents work with S. Alama, X. Lu, and C. Wang.
GOONG CHEN, Math. Dept., Texas A&M University
[Saturday December 4 / samedi 4 décembre, 14:30]
Modeling and Computation of Modal Analysis of Coronavirus
In this talk, we present our preliminary study on the modeling and supercomputer simulation of the normal modes of vibration
of a coronavirus. The virus is modeled as an elastodynamic continuum. We take "samples" of coronavirus from the Internet
resources. The vibratory mode shapes, as shown from post-processed supercomputer results as videos, manifest the fundamental
motions from a small number of spikes to those of a higher number of spikes. As the mode sequential order increases, one
can see more "breathing modes" in occurrence. At present, we are attempting to incorporate the effects of fluids (such as
blood or body fluids) in the model and investigate how such vibratory motions lead to coupled motions between two or more
viruses. All the modal analysis of virus vibratory motions will be visualized by video animations. Their significance is also being
investigated.
WENGU CHEN, Institute of Applied Physics and Computational Mathematics
[Saturday December 4 / samedi 4 décembre, 10:00]
Reconstruction of Signals and Images by Prior Information
Abstract: In this talk, we consider the reconstruction of signals and images by prior information from incomplete or degraded
observations. The priors includes sparsity, low-rankness, signal support information.
Key Words: Compressed sensing, RIP, Sparse representation, Weighted norm minimization.
MOHAMMAD EL SMAILY, University of Northern British Columbia
[Sunday December 5 / dimanche 5 décembre, 16:00]
Optimal initial data for an RD model with drift
We consider a reaction-diffusion model with a drift term in a bounded domain. Given a time T, we prove the existence and
uniqueness of an initial datum that maximizes the total mass Ω u(T, x)dx in the presence of an advection term. In a population
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dynamics context, this optimal initial datum can be understood as the best distribution of the initial population that leads to a
maximal the total population at a prefixed time T. We also compare the total masses at a time T in two cases: depending on
whether an advection term is present in the medium or not. We prove that the presence of a large enough advection enhances
the total mass. This talk is based on joint work with Omar Abdul Halim from UNBC.
YUNHUI HE, The University of British Columbia
[Saturday December 4 / samedi 4 décembre, 16:00]
A closed-form multigrid smoothing factor for an additive Vanka-type smoother applied to the Poisson equation
We consider an additive Vanka-type smoother for the Poisson equation discretized by the standard finite difference centered
scheme. Using local Fourier analysis, we derive analytical formulas for the optimal smoothing factors for two types of smoothers,
called vertex-wise and element-wise Vanka smoothers, and present the corresponding stencils. Interestingly, in one dimension
the element-wise Vanka smoother is equivalent to the scaled mass operator obtained from the linear finite element method,
and in two dimensions the element-wise Vanka smoother is equivalent to the scaled mass operator discretized by bilinear finite
element method plus a scaled identity operator. Based on these discoveries, the mass matrix obtained from finite element
method can be used as an approximation to the inverse of the Laplacian, and the resulting mass-based relaxation scheme
features small smoothing factors in one, two, and three dimensions. Advantages of the mass operator are that the operator
is sparse and well conditioned, and the computational cost of the relaxation scheme is only one matrix-vector product ; there
is no need to compute the inverse of a matrix. These findings may help better understand the efficiency of additive Vanka
smoothers and develop fast solvers for numerical solutions of partial differential equations.
This work is joint with Chen Greif.
RENJIN JIANG, Center for applied Math., Tianjin University
[Saturday December 4 / samedi 4 décembre, 10:30]
Some recent progress on Riesz transform on manifolds
In this report, we shall report some recent progress regarding progress on Riesz transform on manifolds, especially where the
lower Gaussian bound for the heat kernel fails. We shall divide the situation into three cases: 1) 1 < p < 2, 2) 2 < p < dim,
3), dim ≤ p < ∞. In these cases the Riesz transform has substantially different behaviors.
THEODORE KOLOKOLNIKOV, Dalhousie
[Sunday December 5 / dimanche 5 décembre, 15:00]
Modelling of disease spread through heterogeneous population
We present a simple model of disease spread that incorporates spatial variability in population density. Starting from first
principles, we derive a novel PDE with state-dependent diffusion. Consistent with observations, this model exhibits higher
infection rates in the areas of higher population density. The model also exhibits an infection wave whose speed varies with
population density. In addition, we demonstrate the possibility of super-diffusive propagation of infection, whereby an infection
can "jump" across areas of low population density towards the areas of high population density. Finally, a case study of
coronavirus spread in the Canadian province of Nova Scotia is presented with qualitatively similar features as our model,
including density-dependent infection rates and infection that jumps across main population centers.
NGUYEN LAM, Memorial University of Newfoundland-Grenfell Campus
[Saturday December 4 / samedi 4 décembre, 17:00]
Best constants, optimizers and the stability of Uncertainty Principles
In this talk, we discuss the sharp constants and optimizers of the uncertainty principles and the Caffarelli-Kohn-Nirenberg
inequalities for scalar functions as well as for curl-free vector fields. We also address quantitative stability results for the
Heisenberg-Pauli-Weyl uncertainty principle.
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MING MEI, Champlain College Saint-Lambert & McGill University
[Saturday December 4 / samedi 4 décembre, 17:30]
Subsonic / supersonic / transonic steady-states for Euler-Poisson equations with sonic boundary
In this talk, we present a series of our recent studies on Euler-Poisson equations with sonic boundary for semiconductor models.
Our research recognizes that the location of doping profile is the crucial mechanism for the system possessing physical solutions
or not, and the size of relaxation time plays the important role for the existence of shock/smooth transonic steady-states. We
will show the criteria for the existence/non-existence of all physical solutions, as well as their regularities.
ZHONGWEI SHEN, University of Alberta
[Saturday December 4 / samedi 4 décembre, 14:00]
Long transient dynamics in stochastic systems
Transient dynamics, often observed in multi-scale systems, are roughly defined to be the interesting dynamical behaviours that
display over finite time periods. For a class of randomly perturbed dynamical systems that arise in chemical reactions and
population dynamics, and that exhibit persistence dynamics over finite time periods and extinction dynamics in the long run,
we use quasi-stationary distributions (QSDs) to rigorously capture the transient states governing the long transient dynamics.
We study the noise-vanishing concentration of the QSDs to gain information about the transient states and investigate the
dynamics near transient states to understand the transient dynamical behaviours as well as the global multiscale dynamics.
ERIK TALVILA, University of the Fraser Valley
[Sunday December 5 / dimanche 5 décembre, 17:30]
The continuous primitive integral
The space of all Schwartz distributions, D (R), is too large for a viable theory of integration. However, by looking for appropriate Banach spaces of distributions we can define integration processes that have many useful properties.
Primitives for the Lebesgue integral are absolutely continuous. If we take primitives to be merely continuous we obtain an
integral that includes the Lebesgue and Henstock–Kurzweil integrals. Define the set of primitives Bc (R) = {F : R → R |
F (−∞) = 0, F is continuous on R}, where R = [−∞, ∞] is the extended real line. Then Bc (R) is a Banach space under the
uniform norm. Define the space of integrable distributions by taking the distributional derivative of the primitives: Ac (R) =
{f ∈ D (R) | f = F  for some F ∈ Bc (R)}. The definition of the integral is based on the fundamental theorem of calculus: If
b
f ∈ Ac (R) then a f = F (b)−F (a) where f = F  for a unique primitive F ∈ Bc (R). The Alexiewicz norm of f is f  = F ∞
and this makes Ac (R) into a Banach space that is isometrically isomorphic to Bc (R). This space is the completion of L1 (R) in
the Alexiewicz norm and is the smallest Banach space that contains all functions that have conditionally convergent integrals.
Features useful in applications, such as a Hölder inequality, convergence theorems, convolution, and integration by parts will
be discussed.
LIN WANG, University of New Brunswick
[Saturday December 4 / samedi 4 décembre, 16:30]
Dynamics of Intraguild Predation Models
In this talk, I will present two intraguild predation models and discuss their dynamics. One is an ODE model and the other is a
DDE model. Detailed stability and bifurcation analysis show that IGP models exhibit very much dynamics such as multistability,
chaos and stability switches.
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MICHAEL WARD, UBC
[Sunday December 5 / dimanche 5 décembre, 14:30]
Localized Spot Patterns for Reaction-Diffusion Systems in 3-D
Localized spot patterns, where one or more solution components concentrates at certain points in the domain, are a common
class of localized pattern for reaction-diffusion systems, and they arise in a wide range of modeling scenarios. Although there is
a rather well-developed theoretical understanding for this class of localized pattern in 1-D and 2-D, a theoretical study of such
patterns in a 3-D setting is, largely, a new frontier. We present some new results for the existence, linear stability, and dynamics
of such localized patterns for the 3-D Gierer Meinhardt model. Depending on the parameter range, spot patterns can undergo
competition instabilities, leading to spot-annihilation events, or shape-deforming instabilities triggering spot self-replication
events. In the absence of these instabilities, the spot locations evolve slowly towards their equilibrium locations according to
an ODE gradient flow, which is determined by a discrete energy involving the reduced-wave Green’s function. The central role
of a certain core problem, which characterizes the profile of a localized spot, on the solution behavior is emphasized. Open
problems for localization on higher co-dimension structures, such as stripes and filaments, are discussed.
JUNCHENG WEI, University of British Columbia
[Sunday December 5 / dimanche 5 décembre, 14:00]
Stability of Sobolev Inequality
We consider the stability of Sobolev inequality at the critical point level. Suppose u ∈ Ḣ 1 (Rn ). In a seminal work, Struwe
n+2
proved that if u ≥ 0 and Γ(u) := ∆u + u n−2 H −1 → 0 then dist(u, T ) → 0, where dist(u, T ) denotes the Ḣ 1 (Rn )-distance
of u from the manifold of sums of Talenti bubbles. Ciraolo, Figalli and Maggi obtained the first quantitative version of Struwe’s
decomposition with one bubble in all dimensions, namely dist(u, T ) ≤ CΓ(u). For Struwe’s decomposition with two or more
bubbles, Figalli and Glaudo showed a striking dimensional dependent quantitative estimate, namely dist(u, T ) ≤ CΓ(u) when
3 ≤ n ≤ 5 while this is false for n ≥ 6. In this talk, I will present our estimates in higher dimensions:

1
Γ(u) |log Γ(u)| 2 if n = 6,
dist(u, T ) ≤ C
n+2
|Γ(u)| 2(n−2) if n ≥ 7.
Furthermore, we show that this inequality is sharp. Extensions to Caffarelli-Kohn-Nirenberg inequalities, harmonic map inequality
and half-harmonic map inequality will also be discussed.
DEPING YE, Memorial University
[Sunday December 5 / dimanche 5 décembre, 16:30]
The Lp Minkowski problem for log-concave functions
The study of the geometric theory for log-concave functions has received extensive attention recently. Such a theory can be
viewed as the analytic lifting of the geometric theory of convex bodies (convex compact sets with nonempty interiors in Rn ).
In this talk, we will discuss how an Lp theory of log-concave functions can be developed which builds up a framework of
the Lp theory of log-concave functions. In particular, we will explain the Lp Asplund sum of log-concave functions, discuss a
variational formula which can be used to derive the Lp surface area measures for log-concave functions, talk about the related
Lp Minkowski problems, and present our solutions to this problem.
WEN YUAN, Beijing Normal University
[Sunday December 5 / dimanche 5 décembre, 10:00]
Brezis–Van Schaftingen–Yung Formulae in Ball Banach Function Spaces
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Let X be a ball Banach function space on Rn . In this talk, under the mild assumption that the Hardy–Littlewood maximal
operator is bounded on the associated space X  of X, we show that, for any f ∈ Cc2 (Rn ),

 1 


n
+1  q 
n

q
sup λ  y ∈ R : |f (·) − f (y)| > λ| · −y|
  ∼ ∇f X
λ∈(0,∞)

X

with the positive equivalence constants independent of f , where q ∈ (0, ∞) is an index depending on the space X. Particularly,
when X := Lp (Rn ) with p ∈ [1, ∞), the above estimate holds for any given q ∈ [1, p], which when q = p is exactly a recent
surprising formula of H. Brezis, J. Van Schaftingen, and P.-L. Yung. It also enables us to establish new fractional Sobolev and
Gagliardo–Nirenberg inequalities in various function spaces, including Morrey spaces, mixed-norm Lebesgue spaces, variable
Lebesgue spaces, weighted Lebesgue spaces, Orlicz spaces.
KEXUE ZHANG, Queen’s University
[Sunday December 5 / dimanche 5 décembre, 17:00]
Event-Triggered Impulsive Control for Nonlinear Systems
Impulsive control is a control paradigm that uses impulses that are state abrupt changes over negligible time periods to control
dynamic systems. Most of the existing results on impulsive control problems focus on time-triggered control strategies. More
specifically, the moments when the impulses happen, normally called impulse times, are pre-scheduled which makes timetriggered control strategies simple to implement. To improve the impulsive control efficiency, event-triggered impulsive control
has been successfully developed recently, the idea of which is to determine the impulse times or the instants of updating the
control signals by a certain event that occurs only when the system dynamics violates a well-designed triggering condition. This
talk focuses on the impulsive stabilization of nonlinear systems. We propose two types of event-triggering algorithms to update
the impulsive control signals with actuation delays. The first algorithm is based on continuous event detection, while the second
type makes decisions about updating the impulsive control inputs according to periodic event detection. Sufficient conditions
are derived to ensure asymptotic stability of the impulsive control systems with the designed event-triggering algorithms. Lower
bounds of the time period between two consecutive events are also obtained so that the closed-loop impulsive systems are free
of Zeno behavior. This is joint work with Elena Braverman (University of Calgary).
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Org: Javad Mashreghi (Laval) and/et Pierre-Olivier Parise (University of Hawai’i at Manoa)
Schedule/Horaire
Monday December 6
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30

lundi 6 décembre

Adem Limani (Lund University), Approximation problems in model spaces (p. 78)
Bartosz Malman (KTH Royal Institute of Technology), Smooth Cauchy transforms and constructive
approximations in H(b) (p. 79)
Kelly Bickel (Bucknel University), Bounded Rational Functions on the Bidisk (p. 77)
William Ross (University of Richmond), The square root of the Cesaro operator (p. 79)
Thomas Ransford (Laval University), Weakly multiplicative distributions and weighted Dirichlet spaces
(p. 79)

Tuesday December 7
10:00 - 10:30
10:30 - 11:00
11:00 - 11:30
13:30 - 14:00
14:00 - 14:30
14:30 - 15:00

mardi 7 décembre

Alan Sola (Stockholm University), Optimal approximants in the ball and the bidisk: a case study (p. 79)
Emmanuel Fricain (Université de Lille), Orthonormal Polynomial Basis in local Dirichlet spaces (p. 78)
Mohammad Shirazi (McGill University), Boundary properties of harmonic functions on starlike domains
in Rn (p. 79)
Mahishanka Withanachchi (Université Laval), Approximation by Polynomials in Weighted Dirichlet
Spaces (p. 80)
Christopher Felder (University of Washington at St. Louis), Approximating analogues of Blaschke
products (p. 78)
Ludovick Bouthat (Université Laval), The Hilbert L-matrix and its generalizations (p. 77)

Abstracts/Résumés

KELLY BICKEL, Bucknell University
[Monday December 6 / lundi 6 décembre, 14:00]
Bounded Rational Functions on the Bidisk
Significant information is known about two-variable functions that are both rational and inner on the bidisk. Known results
address both their general structure as well as their behavior and regularity properties near boundary singularities. This talk
will discuss how to use a local theory of stable polynomials to study and partially extend these results about rational inner
functions to the more general class of bounded rational functions on the bidisk. This is joint work with Greg Knese, James
Pascoe, and Alan Sola.
LUDOVICK BOUTHAT, Université Laval
[Tuesday December 7 / mardi 7 décembre, 14:30]
The Hilbert L-matrix and its generalizations
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An L-matrix is an infinite matrix which is defined by a sequence (an )n≥0 of

a0 a1 a2 a3 . . .
 a a a a ...
 1
1
2
3

a
a
a
a
...

2
2
3
A= 2
 a 3 a3 a3 a3 . . .

..
..
..
.. . .
.
.
.
.
.

positive real numbers and which is of the form




.




These matrices were studied because of their connection with weighted Dirichlet spaces. In earlier work, we studied the Hilbert
L-matrix As = [aij (s)], where aij (s) = 1/(max{i, j} + s) with i, j ≥ 1. As a surprising property, we showed that its 2-norm
is constant for s ≥ s0 , where the critical point s0 was unknown until recently. In this presentation, we will show how this
phenomenom arises and we establish that the same property persists for the p-norm of As matrices. We will also discuss more
general properties of L-matrices.
CHRISTOPHER FELDER, Washington University in St. Louis
[Tuesday December 7 / mardi 7 décembre, 14:00]
Approximating analogues of Blaschke products
In this talk we will introduce analogues of both finite and infinite Blaschke products (as inner functions) in a class of general
reproducing kernel Hilbert spaces. We will then discuss the approximation of analogues of infinite Blaschke products with their
finite counterparts. Time permitting, we will mention a few open problems. Based on work and discussion with T. Le and R.
Cheng.
EMMANUEL FRICAIN, Université de Lille
[Tuesday December 7 / mardi 7 décembre, 10:30]
Orthonormal Polynomial Basis in local Dirichlet spaces
Let D be the open unit disc in the complex plane, and let T denote its boundary. For ζ ∈ T, the local Dirichlet space Dζ
consists of functions f analytic on D such that

1 − |z|2
|f  (z)|2
dA(z) < ∞,
|ζ − z|2
D
where dA(z) = dx dy is the planar Lebesgue measure. These spaces have been the focus of numerous studies, e.g., invariant
subspaces for the shift operator, multipliers and Carleson measures, connections to de Branges–Rovnyak spaces,...
In this talk, we provide an explicit orthogonal basis of polynomials for the local Dirichlet space Dζ , and study their properties.
In particular, the latter implies a new polynomial approximation scheme in local Dirichlet spaces.
This is a joint work with Javad Mashreghi.
ADEM LIMANI, Lund university
[Monday December 6 / lundi 6 décembre, 10:00]
Approximation problems in model spaces
The model spaces are the invariant subspaces for the backward shift operator on the Hardy space H 2 , where the label "model
space" stems from the classical theory of Sz.-Nagy and Foias and says that any contractive and completely non-unitary linear
operator on Hilbert space can be modeled by the backward shift on a certain model space. Besides their intrinsic operator
theoretical nature, these spaces also enjoy some very subtle function theoretical properties. For instance, a classical theorem
on approximations on model spaces by A. Aleksandrov says that functions in a model space which extend continuously to
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the boundary form a dense subset, despite the fact that in many instances, it is very difficult to construct even a single such
function. In this talk, we shall investigate the mechanisms which determine when classes of functions enjoying certain regularity
properties on the boundary, form a dense subset in the model spaces. This is based on some joint and recent work with B.
Malman (KTH).
BARTOSZ MALMAN, KTH Royal Institute of Technology
[Monday December 6 / lundi 6 décembre, 10:30]
Smooth Cauchy transforms and constructive approximations in H(b)
We will discuss how construction of certain smooth Cauchy transforms plays a role in constructive approaches to approximations
in de Branges-Rovnyak spaces by functions with nice boundary behavior. In particular work of Sergey Khrushchev from 1978
will be mentioned, and we will discuss how constructive proofs of Khrushchev’s theorems can be used to develop algorithms for
constructive approximations in some special cases of extreme H(b), the main simplifying assumption will be that the symbol
b is outer. The talk is based on joint work with Adem Limani from Lund University.
THOMAS RANSFORD, Université Laval
[Monday December 6 / lundi 6 décembre, 15:00]
Weakly multiplicative distributions and weighted Dirichlet spaces
We show that if u is a compactly supported distribution on the complex plane such that, for every pair of entire functions f, g,
u, f g = u, f u, g,
then u is supported at a single point. As an application, we complete the classification of all weighted Dirichlet spaces on
the unit disk that are de Branges–Rovnyak spaces by showing that, for such spaces, the weight is necessarily a superharmonic
function. (Joint work with Javad Mashreghi.)
WILLIAM ROSS, University of Richmond
[Monday December 6 / lundi 6 décembre, 14:30]
The square root of the Cesaro operator
This joint with with M. Ptak and J. Mashreghi discusses the square root of the classical Cesaro matrix.
MOHAMMAD SHIRAZI, McGill University
[Tuesday December 7 / mardi 7 décembre, 11:00]
Boundary properties of harmonic functions on starlike domains in Rn
I shall present some results recently obtained (with Paul. M. Gauthier) regarding approximating continuous functions by
harmonic functions (in the Carleman sense) on some special domains U of Rn , n > 1. In particular, an approximation result
on strictly starlike (with respect to the origin and not necessarily bounded) domains in Rn , shall be presented.
It will be shown that the approximation gets better as one moves to the boundary via a subset F whose projection on Sn−1
(the unit sphere in Rn ) is an Fσ polar set.
ALAN SOLA, Stockholm University
[Tuesday December 7 / mardi 7 décembre, 10:00]
Optimal approximants in the ball and the bidisk: a case study
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Reporting on joint work with Meredith Sargent (Manitoba), I will discuss optimal approximants to simple polynomial target
functions in function spaces in the ball and the bidisk, respectively. In the case of the ball, a concrete formula for approximating
polynomials can be found, but in the bidisk, these polynomials appear to be more mysterious.
MAHISHANKA WITHANACHCHI, Laval University
[Tuesday December 7 / mardi 7 décembre, 13:30]
Approximation by Polynomials in Weighted Dirichlet Spaces
We calculate the exact norm of the partial sum operator Sn for different norms on weighted Dirichlet spaces Dw . We also
show some connections to L-matrices with complex entries.
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Org: Chantal David (Concordia), Matilde Lalin (Universite de Montreal) and/et Wanlin Li (CRM)
Schedule/Horaire
Saturday December 4
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30
15:00
16:00
16:30
17:00
17:30

-

15:00
15:30
16:30
17:00
17:30
18:00

samedi 4 décembre

Alvaro Lozano Robledo (University of Connecticut), ell-adic Galois representations attached to elliptic
curves with CM (p. 85)
Peng-Jie Wong (NCTS Taiwan), Square-free orders for elliptic curves modulo p (p. 86)
Stelios Sachpazis (Université de Montréal), Prime values of divisor-bounded multiplicative functions
with small partial sums (p. 85)
Valeriya Kovaleva (Oxford), Correlations of Riemann Zeta on the critical line (p. 83)
Stephanie Chan (University of Michigan), Integral points on the congruent number curves (p. 82)
Patrick Meisner (Concordia), Lower Order Terms in the Katz-Sarnak Philosophy (p. 84)
Martin Čech (Concordia), Ratios Conjectures and Multiple Dirichlet Series (p. 82)
Siegfred Baluyot (AIM), Sign changes of the error term in the Piltz divisor problem (p. 81)
Alexandra Florea (UC Irvine), The Ratios Conjecture over function fields (p. 83)

Sunday December 5
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00
16:00
16:30
17:00

-

15:30
16:30
17:00
17:30

dimanche 5 décembre

Robert Lemke Oliver (Tufts University), The average size of 3-torsion in class groups of 2-extensions
(p. 85)
Pranendu Darbar (ISI Kolkata), Correlation of L-functions over function fields (p. 82)
Alexander Dunn (Caltech), Bias in cubic Gauss sums (p. 83)
Sergio Ceballos (Western), Distribution of the p-Torsion of Jacobian Groups of Regular Matroids
(p. 82)
Yu-Ru Liu (Waterloo), On the local solubility of multidimensional Hilbert-Kamke’s problem (p. 84)
Frank Thorne (South Carolina), Fourier Analysis in Bhargava’s Averaging Method (p. 85)
Peter Koymans (University of Michigan), The negative Pell equation and applications (p. 83)
Alia Hamieh (UNBC), Value-Distribution of Logarithmic Derivatives of Quadratic Twists of Automorphic
L-functions (p. 83)

Monday December 6
14:00 - 14:30
14:30 - 15:00
15:00
16:00
16:30
17:00
17:30

-

15:30
16:30
17:00
17:30
18:00

lundi 6 décembre

Ezra Waxman (University of Haifa), A Hardy Littlewood Conjecture for Artin Primes (p. 86)
Allysa Lumley (CRM), Selberg’s Central Limit Theorem for Quadratic Dirichlet L-functions over Function Fields (p. 84)
Peter Zenz (McGill), Quantum variance restriction problem for holomorphic Hecke cusp forms (p. 86)
Lea Beneish (UC Berkeley), On the proportion of everywhere locally soluble superelliptic curves (p. 82)
Soumya Sankar (Ohio State), Counting Elliptic curves with a rational N isogeny (p. 85)
Nathan Ng (Lethbridge), The eighth moment of the Riemann zeta function (p. 84)
Ila Varma (Toronto), Geometry of Numbers Methods for Counting in the Cusp (p. 86)

Abstracts/Résumés
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SIEGFRED BALUYOT, American Institute of Mathematics
[Saturday December 4 / samedi 4 décembre, 17:00]
Sign changes of the error term in the Piltz divisor problem

For an integer k ≥ 3, let ∆k (x) := n≤x dk (n) − Ress=1 (ζ k (s)xs /s), where dk (n) is the k-fold divisor function and ζ(s) is
the Riemann zeta-function. In the 1950’s, Tong showed for all large enough X that ∆k (x) changes sign at least once in the
interval [X, X + Ck X 1−1/k ], where Ck is some constant. Assuming the Lindelof Hypothesis, we show the existence of many
subintervals of [X, 2X] of length X 1−1/k−ε such that ∆k (x) does not change sign in any of these subintervals. This is joint
work with Cruz Castillo.
LEA BENEISH, University of California, Berkeley
[Monday December 6 / lundi 6 décembre, 16:00]
On the proportion of everywhere locally soluble superelliptic curves
We investigate the proportion of superelliptic curves that have a Qp point for every place p of Q. We show that this proportion is
positive and given by the product of local densities, we provide lower bounds for this proportion in general, and for superelliptic
curves of the form y 3 = f (x, z) for an integral binary form f of degree 6, we determine this proportion to be 96.94%. More
precisely, we give the local density as an explicit rational function in p. This is joint work with Christopher Keyes.
SERGIO CEBALLOS, Western University
[Sunday December 5 / dimanche 5 décembre, 14:30]
Distribution of the p-Torsion of Jacobian Groups of Regular Matroids
Given a regular matroid M on E and a map λ : E → N, we can construct a regular matroid Mλ . In this talk, we discuss
the distribution of the p-torsion of the Jacobian groups of the family {Mλ }λ∈NE . We show that those Jacobian groups with
nontrivial p-torsion can be parametrized by the Fp -rational points of the configuration hypersurface associated to M . In this
way, we reduce the problem to counting points over finite fields. As a result, we obtain a closed formula for the proportion
of these groups. In addition, we show that the Jacobian groups with nontrivial p-torsion appear with frequency close to 1/p,
provided M is irreducible.
MARTIN ČECH, Concordia University
[Saturday December 4 / samedi 4 décembre, 16:30]
Ratios Conjectures and Multiple Dirichlet Series
Conrey, Farmer and Zirnbauer formulated the Ratios Conjectures. These powerful conjectures give asymptotic formulas for the
products of ratios of shifted L-functions averaged over a family, and have many applications to notoriously difficult problems
in arithmetic statistics.
In this talk, we will use multiple Dirichlet series to conditionally under GRH prove the ratios conjectures in the family of real
Dirichlet L-functions, with one shift in the numerator and denominator, in some range of the shifts.
STEPHANIE CHAN, University of Michigan
[Saturday December 4 / samedi 4 décembre, 15:00]
Integral points on the congruent number curves
Taking the quadratic twists family of an elliptic curve, we may ask how often a curve has an integral point, and how many
integral points there are on average. We will discuss some results related to the distribution of integral points in the quadratic
twists family of the congruent number curve ED : y 2 = x3 − D2 x.
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PRANENDU DARBAR, Indian Statistical Institute
[Sunday December 5 / dimanche 5 décembre, 10:30]
Correlation of L-functions over function fields
In this meeting, I shall speak about the correlation of shifted values of L-functions in the hyperelliptic ensemble. More precisely,
I will present lower and upper bounds for the mean values of the quadratic Dirichlet L-functions associated with the hyperelliptic
curves of genus g over a fixed finite field Fq in the large genus limit.
ALEXANDER DUNN, California Institute of Technology
[Sunday December 5 / dimanche 5 décembre, 14:00]
Bias in cubic Gauss sums
We prove, in this joint work with Maksym Radziwill, a 1978 conjecture of S. Patterson (conditional on the Generalised Riemann
hypothesis) concerning the bias of cubic Gauss sums. This explains a well-known numerical bias in the distribution of cubic
Gauss sums first observed by Kummer in 1846.
There are two important byproducts of our proof. The first is an explicit level aspect Voronoi summation formula for cubic
Gauss sums, extending computations of Patterson and Yoshimoto. Secondly, we show that Heath-Brown’s cubic large sieve is
sharp under GRH. This disproves the popular belief that the cubic large sieve can be improved.
An important ingredient in our proof is a dispersion estimate for cubic Gauss sums. It can be interpreted as a cubic large sieve
with correction by a non-trivial asymptotic main term. This estimate relies on the Generalised Riemann Hypothesis, and is one
of the fundamental reasons why our result is conditional.
ALEXANDRA FLOREA, UC Irvine
[Saturday December 4 / samedi 4 décembre, 17:30]
The Ratios Conjecture over function fields
I will talk about some recent results on the Ratios Conjecture for the family of quadratic L-functions over function fields. I will
also discuss the closely related problem of obtaining upper bounds for negative moments of L-functions, which allows us to
obtain partial results towards the Ratios Conjecture in the case of one over one, two over two and three over three L-functions.
Part of the work is joint with H. Bui and J. Keating.
ALIA HAMIEH, UNBC
[Sunday December 5 / dimanche 5 décembre, 17:00]
Value-Distribution of Logarithmic Derivatives of Quadratic Twists of Automorphic L-functions
In this talk, I report on an ongoing work with Amir Akbary in which we study the distribution of values of the logarithmic
derivative of quadratic twists of the L-function of a fixed automorphic representation π on GLd for any d ∈ N. We establish

an upper bound on the discrepancy in the convergence of the family LL (1 + it, π × χD ) (with fixed π and t) to its limiting
distribution.
VALERIYA KOVALEVA, University of Oxford
[Saturday December 4 / samedi 4 décembre, 14:30]
Correlations of Riemann Zeta on the critical line
In this talk we will cover the correlations of the Riemann Zeta in various ranges on the critical line. We will discuss Motohashi’s
formula for the fourth moment on average, and the connection of the so-called moments of moments of the Riemann Zeta
with the its maximum in short intervals. We will also discuss and prove a conjecture of Bailey and Keating.
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PETER KOYMANS, University of Michigan
[Sunday December 5 / dimanche 5 décembre, 16:30]
The negative Pell equation and applications
In this talk we will study the negative Pell equation, which is the conic CD : x2 − Dy 2 = −1 to be solved in integers
x, y ∈ Z. We shall be concerned with the following question: as we vary over squarefree integers D, how often is CD soluble ?
Stevenhagen conjectured an asymptotic formula for such D. Fouvry and Kluners gave upper and lower bounds of the correct
order of magnitude. We will discuss a proof of Stevenhagen’s conjecture, and potential applications of the new proof techniques.

YU-RU LIU, U. of Waterloo
[Sunday December 5 / dimanche 5 décembre, 15:00]
On the local solubility of multidimensional Hilbert-Kamke’s problem
Waring’s problem is about representations of integers as sums of fixed powers, and Hilbert-Kamke’s problem is about a system
of Diophantine equations of Waring’s type. Motivated by the asymptotic estimates for multidimensional Waring’s problem, we
consider multidimensional analogues of Hilbert-Kamke’s problem. We proved that the corresponding singular series is bounded
below by an absolute positive constant without any nonsingular local solubility assumption. The number of variables we need
is near-optimal. This is joint work with Wentang Kuo and Xiaomei Zhao.
ALLYSA LUMLEY, CRM
[Monday December 6 / lundi 6 décembre, 14:30]
Selberg’s Central Limit Theorem for Quadratic Dirichlet L-functions over Function Fields


In this talk, we will discuss the logarithm of the central value L 12 , χD in the symplectic family of Dirichlet L-functions
associated with the hyperelliptic
  curve of genus δ over a fixed finite field Fq in the limit as δ → ∞. Unconditionally, we show
that the distribution of log L 12 , χD  is asymptotically bounded above by the Gaussian distribution of mean 12 log deg(D)
and variance log deg(D). Assuming a mild condition on the distribution of the low-lying zeros in this family, we obtain the full
Gaussian distribution.
PATRICK MEISNER, Concordia University
[Saturday December 4 / samedi 4 décembre, 16:00]
Lower Order Terms in the Katz-Sarnak Philosophy
For a nice family of L-functions, F, defined over Fq [T ], the Katz-Sarnak philosophy states that as q tends to infinity, the
Frobenii Θ of the L-functions equidistribute in a compact matrix Lie group. More concretely, it predicts that for any continuous
class function f , we have

lim EF (f (Θ)) =

q→∞

f (U )dU

G

where G is some compact matrix Lie group and dU is the corresponding Haar measure. In this talk we will consider lower order
terms which vanish with q for certain families of L-functions defined over Fq [T ].
NATHAN NG, University of Lethbridge
[Monday December 6 / lundi 6 décembre, 17:00]
The eighth moment of the Riemann zeta function
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In this talk I explain how the Riemann hypothesis and a conjecture for quaternary additive divisor sums implies the conjectured
asymptotic for the eighth moment of the Riemann zeta function. This builds on earlier work on the sixth moment of the
Riemann zeta function (Ng, Discrete Analysis, 2021). One key difference is that sharp bounds for shifted moments of the zeta
function on the critical line are required. This is joint work with Quanli Shen and Peng-Jie Wong.
ROBERT LEMKE OLIVER, Tufts University
[Sunday December 5 / dimanche 5 décembre, 10:00]
The average size of 3-torsion in class groups of 2-extensions
We determine the average size of the 3-torsion in class groups of G-extensions of a number field when G is any transitive
2-group containing a transposition, for example D4 . It follows from the Cohen–Lenstra–Martinet heuristics that the average
size of the p-torsion in class groups of G-extensions of a number field is conjecturally finite for any G and most p (including
p  |G|). Previously this conjecture had only been proven in the cases of G = S2 with p = 3 and G = S3 with p = 2. We also
show that the average 3-torsion in a certain relative class group for these G-extensions is as predicted by Cohen and Martinet,
proving new cases of the Cohen–Lenstra–Martinet heuristics. Our new method also works for many other permutation groups
G that are not 2-groups. (Joint with Jiuya Wang and Melanie Matchett Wood.)
ALVARO LOZANO ROBLEDO, University of Connecticut
[Saturday December 4 / samedi 4 décembre, 10:00]
ell-adic Galois representations attached to elliptic curves with CM
In a recent preprint, Rouse, Sutherland, and Zureick-Brown have given a (conjectural) explicit classification of all the -adic
Galois representations (up to conjugation) attached to elliptic curves over Q without complex multiplication. In this talk, we
apply a recent classification (by the speaker) of Galois representations attached to curves with CM to give a complete and
explicit classification of all the -adic Galois representations in the CM case over Q. In particular, we will describe how many
different representations appear for each rational j-invariant with CM.
STELIOS SACHPAZIS, Université de Montréal
[Saturday December 4 / samedi 4 décembre, 14:00]
Prime values of divisor-bounded multiplicative functions with small partial sums
There are results of analytic number theory which require information about the prime values of a multiplicative function,
in order to provide information about its averages. A characteristic example of such a result is the Landau-Selberg-Delange
method. In this talk, we are interested in the opposite direction. In particular, we are going to see that if f is a suitable
divisor-bounded multiplicative function with small partial sums, then f (p) ≈ −piγ1 − · · · − piγm on average, where the γj ’s
are the ordinates of the zeros of the Dirichet series corresponding to f . This extends an existing result of Koukoulopoulos and
Soundararajan and it is built upon ideas coming from previous work of Koukoulopoulos for the case |f |  1.
SOUMYA SANKAR, Ohio State University
[Monday December 6 / lundi 6 décembre, 16:30]
Counting Elliptic curves with a rational N isogeny
The classical problem of counting rational Elliptic curves with a rational N isogeny can be phrased in terms of counting rational
points on moduli stacks of elliptic curves. I will talk about how recent work of Ellenberg, Satriano and Zureick-Brown on
heights on stacks can be used to answer this classical problem for certain values of N. This talk is based on joint work with
Brandon Boggess.
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FRANK THORNE, University of South Carolina
[Sunday December 5 / dimanche 5 décembre, 16:00]
Fourier Analysis in Bhargava’s Averaging Method
I will describe a version of Bhargava’s averaging method that uses Fourier analysis in place of the geometry of numbers, with
applications. Joint work with Theresa Anderson and Manjul Bhargava.
ILA VARMA, University of Toronto
[Monday December 6 / lundi 6 décembre, 17:30]
Geometry of Numbers Methods for Counting in the Cusp
In joint work with Arul Shankar, Artane Siad, and Ashwin Swaminathan, we develop a new method for counting integral orbits
having bounded invariants and satisfying congruence conditions that lie inside the cusps of fundamental domains for coregular
representations — i.e., representations of semisimple groups for which the ring of invariants is a polynomial ring. During this
talk, we will illustrate this method in the case of counting 3-torsion elements in class groups of quadratic orders, and time
permitting, we will discuss the new applications of these methods, including to counting 2-torsion ideal classes of monogenized
degree-n orders.
EZRA WAXMAN, University of Haifa
[Monday December 6 / lundi 6 décembre, 14:00]
A Hardy Littlewood Conjecture for Artin Primes
We say that a prime p ∈ N is an Artin prime for g if g is a primitive root mod p. For appropriately chosen g, we present a
conjecture for the asymptotic number of prime k-tuples (p + d1 , ..., p + dk ) such that p + di is an Artin prime for g, for all
1 ≤ i ≤ k. Our results suggest that the distribution of Artin prime k-tuples, amongst the ordinary prime k-tuples, is largely
governed by a Poisson binomial distribution (Joint work in part with Magdaléna Tinková and Mikuláš Zindulka ; and in part
with August Liu).
PENG-JIE WONG, National Center for Theoretical Sciences
[Saturday December 4 / samedi 4 décembre, 10:30]
Square-free orders for elliptic curves modulo p
Let E be an elliptic curve defined over Q, and let Ē(Fp ) denote the mod p reduction of E. There is a question of finding
the number of primes p ≤ x such that |Ē(Fp )| is square-free, which appears as an intermediate problem between the cyclicity
problem for Ē(Fp ) and Koblitz’s conjecture on the primality of |Ē(Fp )|. In this talk, we will discuss Cojocaru’s work and talk
about some of the average results, improvements, and short interval variants for such a square-freeness problem.
PETER ZENZ, McGill University
[Monday December 6 / lundi 6 décembre, 15:00]
Quantum variance restriction problem for holomorphic Hecke cusp forms
In this talk we explore a distribution result for holomorphic Hecke cusp forms on the vertical geodesic. More precisely, we
show how to evaluate the quantum variance of holomorphic Hecke cusp forms on the vertical geodesic for smooth, compactly
supported test functions. The variance is related to an averaged shifted-convolution problem that we evaluate asymptotically.
We encounter an off-diagonal term that matches exactly with a certain diagonal term, a feature reminiscent of moments of
L-functions.
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Asymptotic Analysis, Orthogonal Polynomials, and Special Functions
Analyse asymptotique, polynômes orthogonaux et fonctions spéciales
Org: Dr. Yu-Tian Li (The Chinese University of Hong Kong), Dr. Zilong Song (Utah State University)
and/et Dr. Xiang-Sheng Wang (University of Louisiana at Lafayette)
Schedule/Horaire
Saturday December 4
10:00 - 10:30
10:30 - 11:00
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

samedi 4 décembre

Arno Kuijlaars (KU Leuven), Asymptotics of matrix valued orthogonal polynomials (p. 89)
Walter Van Assche (KU Leuven), Multiple orthogonal polynomials and the number π (p. 89)
Roberto S. Costas-Santos (Universidad de Alcalá), Multi-integral representations for associated Legendre and Ferrers functions (p. 88)
Howard Cohl (National Institute of Standards and Technology), Special values for continuous q-Jacobi
polynomials and applications (p. 88)
T. Mark Dunster (San Diego State University), Computation of parabolic cylinder functions with complex argument (p. 88)
Gergő Nemes (Alfréd Rényi Institute of Mathematics), A proof of a conjecture of Elbert and Laforgia on
the zeros of cylinder functions (p. 89)

Sunday December 5
10:30 - 11:00
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

dimanche 5 décembre

Abey López-García (University of Central Florida), Spectral properties of random banded Hessenberg
matrices (p. 89)
Luc Vinet (Université de Montréal), Sklyanin algebras and orthogonal polynomials (p. 90)
Mourad Ismail (University of Central Florida), New Orthogonal Polynomials of Askey–Wilson Type
(p. 89)
George E. Andrews (Pennsylvania State University), Chebyshev polynomials and compositions (p. 87)
Bruce C. Berndt (University of Illinois), Infinite Series Identities Involving a Large Class of Arithmetical
Functions and Bessel Functions (p. 87)

Monday December 6
10:00 - 10:30
10:30 - 11:00

lundi 6 décembre

Diego Dominici (SUNY New Paltz), Mehler-Heine type asymptotic formulas for discrete semiclassical
orthogonal polynomials (p. 88)
Xiang-Sheng Wang (University of Louisiana at Lafayette), Error bounds for the asymptotic expansions
of the Hermite polynomials (p. 90)

Abstracts/Résumés

GEORGE E. ANDREWS, Pennsylvania State University
[Sunday December 5 / dimanche 5 décembre, 17:00]
Chebyshev polynomials and compositions
The theory of compositions of integers has mostly been relegated to the very basic aspects of combinatorics. The object of
this paper is to reveal their close relation to the Chebyshev polynomial Tn(x) and Un(x). As a result, interesting combinatorial
questions arise for compositions that have not been examined previously.
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BRUCE C. BERNDT, University of Illinois at Urbana-Champaign
[Sunday December 5 / dimanche 5 décembre, 17:30]
Infinite Series Identities Involving a Large Class of Arithmetical Functions and Bessel Functions
We consider arithmetical functions generated by Dirichlet series satisfying “Hecke’s functional equation," in the terminology
of Chandrasekharan and Narasimhan in two famous papers published in 1961 and 1962. Two general classes of infinite series
identities are discussed. Particular cases involve Ramanujan’s tau-function τ (n) ; the number of representations of n as a sum
of k squares, rk (n) ; and the sum of the kth powers of the divisors of n, σk (n). Both classes of identities involve the modified
Bessel function Kν (z). This is joint work with Atul Dixit, Rajat Gupta, and Alexandru Zaharescu.
HOWARD COHL, National Institute of Standards and Technology
[Saturday December 4 / samedi 4 décembre, 16:30]
Special values for continuous q-Jacobi polynomials and applications
We compute special values for Askey’s continuous q-Jacobi polynomials in terms of q-Racah polynomials. Then by starting
with Gasper and Rahman’s Poisson kernel for these polynomials, we compute new generating functions for these polynomials,
those in their subfamilies such as for Rogers polynomials, and in the q to 1 limit, for Jacobi polynomials. We also study the
self-duality of the corresponding q-Racah polynomials.
ROBERTO S. COSTAS-SANTOS
[Saturday December 4 / samedi 4 décembre, 16:00]
Multi-integral representations for associated Legendre and Ferrers functions
For the associated Legendre and Ferrers functions of the first and second kind, we obtain new multi-derivative and multi-integral
representation formulas. The multi-integral representation formulas that we derive for these functions generalize some classical
multi-integration formulas. As a result of the determination of these formulae, we compute some interesting special values and
integral representations for certain particular combinations of the degree and order including the case where there is symmetry
and antisymmetry for the degree and order parameters. As a consequence of our analysis, we obtain some new results for the
associated Legendre function of the second kind including parameter values for which this function is identically zero.
This is a Joint work with Howard S. Cohl (NIST)
DIEGO DOMINICI, Johannes Kepler Universität
[Monday December 6 / lundi 6 décembre, 10:00]
Mehler-Heine type asymptotic formulas for discrete semiclassical orthogonal polynomials
In this talk, we will present a uniform approach for finding asymptotic approximations of semiclassical orthogonal polynomials
in the region x=O(1). We will put special emphasis on the Generalized Charlier and Meixner families.
T. MARK DUNSTER, San Diego State University
[Saturday December 4 / samedi 4 décembre, 17:00]
Computation of parabolic cylinder functions with complex argument
Parabolic cylinder functions have many mathematical and physical applications. Here we study the function U (a, z), which is
characterised as being recessive (exponentially small) at z = +∞. Algorithms for its evaluation for real z are well-established.
The case z complex has important applications in asymptotic solutions of differential equations having two turning points in
the complex plane, which is a planned further study.
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We consider the computation of U (a, z) for unrestricted (unbounded) complex z, with the parameter a ∈ [0, ∞). Methods for
its fast computation are constructed at close to double precision accuracy. To do so, uniform asymptotic expansions for large
a with z unrestricted are used, and for the other (small to moderate) values of a we employ contour integral representations,
small and large z expansions, along with connection formulas.
This is joint work with Ampero Gil and Javier Segura, Universidad de Cantabria, Santander, Spain.
MOURAD ISMAIL, University of Central Florida
[Sunday December 5 / dimanche 5 décembre, 16:30]
New Orthogonal Polynomials of Askey–Wilson Type
We study two families of orthogonal polynomials. The first is a finite family related to the Askey–Wilson polynomials but the
orthogonality is on the real line. A limiting case of this family is an infinite system of orthogonal polynomials whose moment
problem is indeterminate. We provide several orthogonality measures for the infinite family and derive their Plancherel-Rotach
asymptotics. The polynomials also satisfy second order divided difference equations.
ARNO KUIJLAARS, Katholieke Universiteit Leuven
[Saturday December 4 / samedi 4 décembre, 10:00]
Asymptotics of matrix valued orthogonal polynomials
I will discuss the asymptotics of matrix valued orthogonal polynomials by means of the steepest descent analysis of the associated
Riemann-Hilbert problem. This is joint work with Alfredo Deaño (Madrid, Spain) and Pablo Román (Cordoba, Argentina).
ABEY LÓPEZ-GARCÍA, University of Central Florida
[Sunday December 5 / dimanche 5 décembre, 10:30]
Spectral properties of random banded Hessenberg matrices
In this talk I will consider a class of random, banded lower Hessenberg matrices and discuss its spectral asymptotic properties.
Each diagonal of the matrices is formed by i.i.d. random variables, with distributions that may be different for different diagonals.
We prove convergence in expectation of the moments of the empirical spectral distribution of the matrices considered as their
size tends to infinity. An important tool we use is the Hermite-Padé property for a system of resolvent functions of the limiting
Hessenberg operator. This is a joint work with Vasiliy A. Prokhorov.
GERGŐ NEMES, Tokyo Metropolitan University and Alfréd Rényi Institute of Mathematics
[Saturday December 4 / samedi 4 décembre, 17:30]
A proof of a conjecture of Elbert and Laforgia on the zeros of cylinder functions
We prove the enveloping property of the known divergent asymptotic expansion of the large real zeros of the cylinder functions,
and thereby answering in the affirmative a conjecture posed by Elbert and Laforgia in 2001 (J. Comput. Appl. Math. 133 (2001),
no. 1–2, p. 683). The essence of the proof is the construction of an analytic function that returns the zeros when evaluated along
certain discrete sets of real numbers. By manipulating contour integrals of this function, we derive the asymptotic expansion
of the large zeros truncated after a finite number of terms plus a remainder that can be estimated efficiently. The conjecture
is then deduced as a corollary of this estimate.
WALTER VAN ASSCHE, KU Leuven, Belgium
[Saturday December 4 / samedi 4 décembre, 10:30]
Multiple orthogonal polynomials and the number π
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It is well known that π is an irrational number (and transcendental), but it is still not known how well it can be approximated
by rational numbers. Last year Zeilberger and Zudilin (2020) found the best upper bound so far: the measure of irrationality
of π is bounded from above by 7.103205334137. They improved an earlier upper bound of Salikhov from 2008, and before
him the best upper bound was obtained by Hata (1993). These upper bounds were obtained by analyzing certain integrals
of rational functions over contours in the complex plane. In my talk I will show that these integrals are closely related to an
Hermite-Padé approximation problem for a pair of Markov functions. We will investigate this Hermite-Padé approximation in
some detail, in particular the corresponding multiple orthogonal polynomials, and we do the required asymptotic analysis using
the steepest descent method.
LUC VINET, CRM, Université de Montréal
[Sunday December 5 / dimanche 5 décembre, 16:00]
Sklyanin algebras and orthogonal polynomials
It will be shown how algebras of Sklyanin type can be obtained from special Heun operators on various grids. Some examples
will be treated. The orthogonal polynomials providing bases for representations of these algebras will be identified. Finitedimensional representations obtained from truncations will be seen to yield interpretations of so-called para-polynomials.
XIANG-SHENG WANG, University of Louisiana at Lafayette
[Monday December 6 / lundi 6 décembre, 10:30]
Error bounds for the asymptotic expansions of the Hermite polynomials
We present explicit and computable error bounds for the asymptotic expansions of the Hermite polynomials with the Plancherel–
Rotach scale. Three cases, depending on whether the scaled variable lies in the outer or oscillatory interval, or it is the turning
point, are considered separately. We introduce the “branch cut" technique to express the error terms as integrals on the contour
taken as the one-sided limit of curves approaching the branch cut. This new technique enables us to derive simple error bounds
in terms of elementary functions. We also provide recursive procedures for the computation of the coefficients appearing in the
asymptotic expansions.
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Théorie des jeux combinatoires
Org: Melissa Huggan (Mount Allison University) and/et Rebecca Milley (Memorial)
Schedule/Horaire
Saturday December 4
14:30
15:00
16:00
16:30

-

15:00
15:30
16:30
17:00

samedi 4 décembre

Melissa Huggan (Mount Allison University), No number avoidance here (p. 91)
Svenja Huntemann (Concordia University of Edmonton), Temperature of Placement Games (p. 92)
Richard Nowakowski (Dalhousie University), A Survey of Ordinal Sums (p. 93)
Neil McKay (University of New Brunswick), Sums of games where the players have the same incentives
(p. 92)

Sunday December 5
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30

dimanche 5 décembre

Rebecca Milley (Memorial University of Newfoundland, Grenfell Campus), The invertible dead-ending
positions (p. 92)
Carlos Santos (University of Lisbon & ISEL–IPL), Affine normal play: a complete analysis of Whackenbush (p. 93)
Alex Meadows (St. Mary’s College of Maryland), A version of Gale’s Nim on four heaps (p. 92)
Michael Fisher (West Chester University), Blocking Pebbles (p. 91)
Kyle Burke (Plymouth State University), Computational Hardness of Undirected Geography Nimbers
(p. 91)

Abstracts/Résumés
KYLE BURKE, Plymouth State University
[Sunday December 5 / dimanche 5 décembre, 17:00]
Computational Hardness of Undirected Geography Nimbers
The outcome class of Undirected Geography positions is known to be solvable in polynomial time using maximum matchings.
We show in this talk, however, that determining the nimber value of N-positions is PSPACE-complete. The authors are aware
of no other easy impartial rulesets with hard nimbers. The reduction from Directed Geography provides hardness even on planar
graphs and graphs with at least a maximum degree of four. As a corollary, we show that it is PSPACE-hard to find a single
Undirected Geography position equivalent to the sum of two others. Additionally, it is hard to find the outcome class of the
sum of Undirected Geography position, as well as the generalized variant with multiple tokens.
MICHAEL FISHER, West Chester University
[Sunday December 5 / dimanche 5 décembre, 16:30]
Blocking Pebbles
In this talk we introduce the game of Blocking Pebbles. The ruleset for this game was inspired by the related graph theoretic
notion developed by Lagarias and Saks. Blocking Pebbles is played on a directed acyclic graph with some starting arrangement
of blue and red pebbles assigned to the vertex set. On her turn, blue may either (1) pick up at least two blue pebbles on some
vertex and move all but one (throw one away as a "toll”) to an out-neighbor ; or (2) pick up at least one blue pebble and
move it to an in-neighbor. In either type of move, blue is not allowed to move pebbles to a vertex containing any number red
pebbles. Red’s moves are similar.
We will look at several game values achievable as Blocking Pebbles positions. We will also briefly comment on the impartial
version, and report on the game’s complexity.
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MELISSA HUGGAN, Mount Allison University
[Saturday December 4 / samedi 4 décembre, 14:30]
No number avoidance here
When do all positions of a game have values that are numbers ? In this talk, we will show that two properties are necessary
and sufficient. Furthermore, if the stronger property holds for all positions, we can conclude that the values are integers.
This is joint work with Alda Carvalho, Richard J. Nowakowski, and Carlos Pereira dos Santos.
SVENJA HUNTEMANN, Concordia University of Edmonton
[Saturday December 4 / samedi 4 décembre, 15:00]
Temperature of Placement Games
The temperature of a game gives an indication of the urgency to move in a component. In recent work with Richard Nowakowski
and Carlos Santos, we introduced a technique to bound the temperature of a game based on its confusion interval. We will
show how to apply this technique to placement games, such as Domineering or Snort. Further, recent progress on improving
the bound will be discussed, as well as work on bounding the temperature of Snort specifically.
NEIL MCKAY, UNB Saint John
[Saturday December 4 / samedi 4 décembre, 16:30]
Sums of games where the players have the same incentives
It is common for a standard starting position, say G, of a partizan play game to have the property that G = −G, so that
neither Left nor Right has an advantage. This condition implies that the players have the same incentives too. However, this is a
weaker condition. In this presentation of joint work with Alexander Clow we show that many (but not all) Hackenbush positions
have this weaker property, even though they are Left-win or Right-win. We discuss conditions under which this property is
preserved in disjunctive and ordinal sums of games in general.
ALEX MEADOWS, St. Mary’s College of Maryland
[Sunday December 5 / dimanche 5 décembre, 16:00]
A version of Gale’s Nim on four heaps
Two customers go to a bookstore that has four shelves for books. The bookstore remains open as long as there are at least
three shelves with books on them, and closes once there are two empty shelves. The two customers take turns buying any
positive number of books that they wish from one bookshelf. The winning customer is the last customer to buy books while
the Bookstore is open. This is also known as the game Gale’s Nim (4,2). We show that the winning strategy for this game can
be expressed as a Nim-like rule using the base 4 representation of the number of books on each shelf (rather than base 2 as
in Nim).
This is preliminary work, joint work with Alyson Conover.
REBECCA MILLEY, Memorial Univesrity
[Sunday December 5 / dimanche 5 décembre, 14:30]
The invertible dead-ending positions
In recent years, misere game research has focussed on play that is restricted to a given subset or ‘universe’ of games. One
universe is the set of dead-ending games: these games have the property that if a player currently has no available move, then
they will never again have a move. This universe includes well-studied rule sets such as Hackenbush, Domineering, and others.
Since no nonzero games are invertible in full misere play, and few are invertible even in restricted play, an important open
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problem in the study of dead-ending games is to classify the invertible positions. This talk will prove that a position is invertible
modulo dead-ending games if and only if it is ‘P-free’: i.e., if neither the game nor any of its followers are previous-win.
RICHARD NOWAKOWSKI, Dalhousie University
[Saturday December 4 / samedi 4 décembre, 16:00]
A Survey of Ordinal Sums
Games whose forms appear complicated often have hidden structure that, once glimpsed, help to make the game analysis
easier. One such is when a game is the ordinal sum of two games. Hackenbush trees is the best known example, but only
recently have other games been described this way. I’ll give a quick survey of these.
CARLOS SANTOS, ISEL-IPL ;CEAFEL-University of Lisbon
[Sunday December 5 / dimanche 5 décembre, 15:00]
Affine normal play: a complete analysis of Whackenbush
Combinatorial Game Theory has also been called Additive Game Theory, whenever the analysis involves sums of independent
game components. Such disjunctive sums invoke comparison between games, which allows abstract values to be assigned to
them. However, there are rulesets with so-called entailing moves that break the alternating play axiom and/or restrict the
other player’s options within the disjunctive sum components. To deal with that, it is possible to rebuild the normal play
axioms by using so-called terminating games, or infinities, which is dubbed Affine Normal Play (Larsson, Nowakowski, Santos,
2021). At the first Combinatorial Games Workshop at MSRI, John Conway proposed that an effort should be made to devise
some game with entailing moves that is non-trivial, but susceptible to a complete analysis - all attempts which have been
tried turn out to be not very interesting. Here we analyze the entailing ruleset Whackenbush, a ruleset played like the classic
Blue-Red-Hackenbush with an extra carry-on rule: if, by moving, a player drops one or more opponent’s edges, they have to
play again. This is the first complete solution of a partizan ruleset with entailing moves.
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Org: Megumi Harada, Jenna Rajchgot and/et Jay Yang (McMaster)
Schedule/Horaire
Monday December 6
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30

lundi 6 décembre

Fatemeh Mohammadi (Ghent University), Toric degenerations of Grassmannians and their associated
polytopes (p. 96)
Chris Manon (University of Kentucky), The combinatorics of toric flag bundles and the Mori dream
space property (p. 95)
Leonardo Mihalcea (Virginia Tech) (Virginia Tech), Positivity and log concavity conjectures in Cotangent Schubert Calculus (p. 96)
Sergio Da Silva (McMaster University), Two approaches to geometric vertex decomposition (p. 96)
Patricia Klein (University of Minnesota), Bumpless pipe dreams encode Gröbner geometry of Schubert
polynomials (p. 95)

Tuesday December 7
10:00 - 10:30
10:30 - 11:00
11:00 - 11:30
13:30 - 14:00
14:00 - 14:30
14:30 - 15:00

mardi 7 décembre

Keller VandeBogert (University of Notre Dame), On Constructions Related to the Generalized Taylor
Complex (p. 97)
Elisa Gorla (University of Neuchatel), Sparse determinantal ideals: Groebner bases and Rees algebras
(p. 95)
Ayah Almousa (University of Minnesota), Root polytopes, tropical types, and toric edge ideals (p. 94)
Jake Levinson (Simon Fraser University), Springer fibers and the Delta Conjecture at t=0 (p. 95)
Juliette Bruce (University of California Berkeley), Multigraded regularity on products of projective
spaces (p. 94)
Andrew Newman (Carnegie Mellon University), Random subcomplexes and Betti numbers of random
edge ideals (p. 96)

Abstracts/Résumés
AYAH ALMOUSA, UNIVERSITY OF MINNESOTA - TWIN CITIES
[Tuesday December 7 / mardi 7 décembre, 11:00]
Root polytopes, tropical types, and toric edge ideals
We explore generic tropical hyperplane arrangements where some of the apices of the tropical hyperplanes are "taken to
infinity." We show that the resulting bounded complex gives rise to a cellular resolution for an ideal that is Alexander dual to
the Stanley-Reisner ideal of a regular triangulation of a root polytope. Moreover, the Stanley-Reisner ideal of this triangulation
can be seen as a squarefree initial ideal of a toric edge ideal of a bipartite graph ; this key observation yields a new approach
to studying homological aspects of toric edge ideals of bipartite graphs. This is joint work with Anton Dochtermann (Texas
State) and Ben Smith (Manchester).
JULIETTE BRUCE, University of California, Berkeley
[Tuesday December 7 / mardi 7 décembre, 14:00]
Multigraded regularity on products of projective spaces
Eisenbud and Goto described the Castelnuovo-Mumford regularity of a module on projective space in terms of three different
properties of the corresponding graded module: its betti numbers, its local cohomology, and its truncations. For the multigraded

94

2021 CMS Winter Meeting

Combinatorial methods in algebraic geometry and commutative algebra
Méthodes combinatoires en géométrie algébrique et en algèbre commutative
generalization of regularity defined by Maclagan and Smith, these three conditions are no longer equivalent. I will characterize
each of them for modules on products of projective spaces.
ELISA GORLA, University of Neuchatel
[Tuesday December 7 / mardi 7 décembre, 10:30]
Sparse determinantal ideals: Groebner bases and Rees algebras
In this talk, I will introduce and discuss sparse determinantal ideals. Sparse determinantal ideals were first studied by Giusti
and Merle. They are ideals of minors of a sparse generic matrix, i.e. a matrix whose entries are either zero or distinct variables.
In his doctoral thesis, Adam Boocher studied their Groebner bases and initial ideals, proving that the maximal minors of a
sparse generic matrix are a universal Groebner basis of the ideal that they generate. Together with A. Conca and E. De Negri,
we computed the generic initial ideals of sparse determinantal ideals with respect to two different natural multigradings and
proved that each of them is the only Borel-fixed point in the Hilbert scheme to which they belong. In a recent joint work with
E. Celikbas, E. Dufresne, L. Fouli, K.-N. Lin, C. Polini, and I. Swanson, we leveraged the Groebner bases results to study the
Rees algebras of determinantal ideals of 2xn sparse generic matrices and of their initial ideals. Our main tools are Groebner
bases and SAGBI bases.
PATRICIA KLEIN, University of Minnesota
[Monday December 6 / lundi 6 décembre, 15:00]
Bumpless pipe dreams encode Gröbner geometry of Schubert polynomials
Knutson and Miller established a connection between the anti-diagonal Gröbner degenerations of matrix Schubert varieties and
the pre-existing combinatorics of pipe dreams. They used this correspondence to give a geometrically-natural explanation for
the appearance of the combinatorially-defined Schubert polynomials as representatives of Schubert classes. In this talk, we will
describe a similar connection between diagonal degenerations of matrix Schubert varieties and bumpless pipe dreams, newer
combinatorial objects introduced by Lam, Lee, and Shimozono. This connection was conjectured by Hamaker, Pechenik, and
Weigandt. This talk is based on joint work with Anna Weigandt.
JAKE LEVINSON, Simon Fraser University
[Tuesday December 7 / mardi 7 décembre, 13:30]
Springer fibers and the Delta Conjecture at t=0
We introduce a family of varieties Yn,λ,s that we call the ∆-Springer varieties and that generalize the type A Springer fibers.
We give an explicit presentation of the cohomology ring H ∗ (Yn,λ,s ) and show that it has an action of the symmetric group,
generalizing the Springer action on the cohomology of a Springer fiber. In particular, the top cohomology group is an induced
Specht module. The λ = (1k ) case of this construction gives a compact geometric realization for the expression in the Delta
Conjecture at t = 0. Finally, we generalize results of de Concini and Procesi on the scheme of diagonal nilpotent matrices by
constructing an ind-variety Yn,λ whose cohomology ring is isomorphic to the coordinate ring of the scheme-theoretic intersection
of an Eisenbud-Saltman rank variety and diagonal matrices.
This is joint work with Sean Griffin and Alex Woo.
CHRIS MANON, University of Kentucky
[Monday December 6 / lundi 6 décembre, 10:30]
The combinatorics of toric flag bundles and the Mori dream space property
A Mori dream space is a normal, projective variety whose Cox ring is finitely generated. Projective toric varieties and the flag
varieties of a semisimple group are perhaps the two most recognizable classes of spaces with this property. Accordingly, it’s
natural to ask when a combination of these spaces is a Mori dream space. We consider the case of toric flag bundles, namely
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bundles of flag varieties over a projective toric variety equipped with an action by the big torus. This is a subtle question, as
even bundles of projective spaces over a toric variety can fail to be Mori dream spaces. We’ll present a few theorems about
Mori dream space flag bundles which link this property to the combinatorial geometry of spherical buildings and tropicalized
linear spaces, and we’ll describe how the answer in type A is related to a question about representation stability. This is joint
work with Courtney George.
LEONARDO MIHALCEA, Virginia Tech
[Monday December 6 / lundi 6 décembre, 14:00]
Positivity and log concavity conjectures in Cotangent Schubert Calculus
In Cotangent Schubert Calculus, the usual Schubert classes are replaced by characteristic classes of Schubert cells, such as
the Chern-Schwartz-MacPherson classes in cohomology and motivic Chern classes in K theory. These are pull backs of certain
Lagrangian cycles from the cotangent bundle of a flag manifold, and they may be calculated utilizing Demazure-Lusztig
operators from the Hecke algebra. In this talk I will discuss several conjectures about positivity and log-concavity of cotangent
Schubert classes, involving the transition matrix to the ordinary Schubert classes, and also about the structure constants from
the multiplication of the cotangent Schubert classes. This reports on published and ongoing work with P. Aluffi, J. Schurmann,
and C. Su.
FATEMEH MOHAMMADI, Ghent University
[Monday December 6 / lundi 6 décembre, 10:00]
Toric degenerations of Grassmannians and their associated polytopes
Toric varieties are popular objects in algebraic geometry, as they can be modelled on polytopes and polyhedral fans. This is
mainly because there is a dictionary between their geometric properties and the combinatorial invariants of their polytopes. This
dictionary can be extended from toric varieties to arbitrary varieties through toric degenerations. In this talk, I will introduce the
notion of toric degenerations which generalizes the fruitful correspondence between toric varieties and polytopes, to arbitrary
varieties. There are prototypic examples of toric degenerations (of Grassmannians) which are related to Young tableaux and
Gelfand-Cetlin polytopes. I will describe how to obtain such degenerations using the theory of Gröbner fans and tropical
geometry. In this talk, I focus on particular combinatorial types of cones in tropical Grassmannians indexed by matching fields,
whose corresponding degenerations are toric. Moreover, I will show how their associated Newton-Okounkov bodies (polytopes)
are connected by combinatorial mutations. I will present several combinatorial conjectures and computational challenges around
this problem.
ANDREW NEWMAN, Carnegie Mellon University
[Tuesday December 7 / mardi 7 décembre, 14:30]
Random subcomplexes and Betti numbers of random edge ideals
The coedge ideal of an Erdős–Rényi random graph is a model for random squarefree monomial ideals. Using Hochster’s formula
one can study and interpret properties of the resulting random monomial ideal in terms of the topology of the flag complex
of the random graph. By applying methods from stochastic topology we prove sharp bounds on the regularity and projective
dimension of random coedge ideals in a probability regime where the Krull dimension is bounded. This is joint work with Anton
Dochtermann.
SERGIO DA SILVA, McMaster University
[Monday December 6 / lundi 6 décembre, 14:30]
Two approaches to geometric vertex decomposition
Geometric vertex decomposition was first introduced by Knutson-Miller-Yong to study diagonal degenerations of Schubert
varieties. Later results on the topic were mostly formulated in the context of Schubert geometry, until very recent work of
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Klein-Rajchgot established a connection between liaison theory and geometric vertex decomposition. For homogeneous CohenMacaulay ideals, being geometric vertex decomposable is in some sense equivalent to being glicci (i.e. is in the Gorenstein
liaison class of a complete intersection). The interplay between these two theories can be used to analyze degenerations and to
construct Gröbner bases. I will highlight the first approach and its application to toric ideals of graphs, and provide an overview
of the second approach in the context of Hessenberg varieties.
KELLER VANDEBOGERT, University of Notre Dame
[Tuesday December 7 / mardi 7 décembre, 10:00]
On Constructions Related to the Generalized Taylor Complex
In this talk, we extend constructions and results for the Taylor complex to the generalized Taylor complex constructed by
Herzog. We construct an explicit DG-algebra structure on the generalized Taylor complex and extend a result of Katthän on
quotients of the Taylor complex by DG-ideals. We introduce a generalization of the Scarf complex for families of monomial
ideals, and show that this complex is always a direct summand of the minimal free resolution of the sum of these ideals. We
also give an example of an ideal where the generalized Scarf complex strictly contains the standard Scarf complex.
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Org: Renzo Cavalieri (Colorado State), Maria Gillespie (Colorado State) and/et Jake Levinson
(SFU)
Schedule/Horaire
Friday December 3
13:00 - 14:00
14:00 - 14:30
14:30 - 15:00
15:30 - 16:00
16:00 - 16:30

vendredi 3 décembre

Emily Clader (San Francisco State University), Permutohedral Complexes and Rational Curves With
Cyclic Action (p. 99)
Hannah Larson (Stanford University), Brill–Noether theory over the Hurwitz space (p. 101)
Samir Canning (University of California, San Diego), The Chow rings of moduli spaces of elliptic surfaces
(p. 99)
Steven Karp (Université du Québec à Montréal), Wronskians, total positivity, and real Schubert calculus
(p. 100)
Chiara Damiolini (University of Pennsylvania), Conformal blocks from vertex algebras on Mg,n (p. 99)

Monday December 6
10:00 - 10:30
10:30 - 11:00
14:00 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00

lundi 6 décembre

Rob Silversmith (University of Warwick), Cross-ratios and perfect matchings (p. 102)
Adam Afandi (Muenster Universitaat), Combinatorial Structures of Hyperelliptic Hodge Integrals (p. 98)
Oliver Pechenik (University of Waterloo), A web basis of invariant polynomials from noncrossing partitions (p. 101)
Colleen Robichaux (University of Illinois at Urbana-Champaign), Castelnuovo-Mumford regularity of
ladder determinantal ideals via Grothendieck polynomials (p. 101)
Federico Castillo (Universidad Católica de Chile), When are multidegrees positive ? (p. 99)
Iva Halacheva (Northeastern University), Restricting Schubert classes, puzzles, and Lagrangian correspondences (p. 100)

Tuesday December 7
13:30 - 14:30
14:30 - 15:00
15:30 - 16:00
16:00 - 16:30

mardi 7 décembre

José González (University of California, Riverside), The Fulton-MacPherson compactification is not a
Mori dream space (p. 100)
Sean Griffin (University of California Davis), Slide rules and tournaments for ω and ψ class products on
M 0,n (p. 100)
Andy Fry (Pacific College), Moduli Spaces of Rational Graphically Stable Curves (p. 99)
Shiyue Li (Brown University), Simple connectivity and intersection theory of moduli spaces of tropical
weighted stable curves (p. 101)

Abstracts/Résumés

ADAM AFANDI, WWU Münster
[Monday December 6 / lundi 6 décembre, 10:30]
Combinatorial Structures of Hyperelliptic Hodge Integrals
A hyperelliptic Hodge integral is a type of intersection number on the moduli space of hyperelliptic curves. In the past,
various mathematicians have discovered that these intersection numbers, when restricted to various families, tend to have
remarkable combinatorial structure. However, in general, these intersection numbers are difficult to compute, and it is unclear
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what combinatorial structure governs all of them. In this talk, I will present some results that allow us to compute hyperelliptic
Hodge integrals using elementary symmetric functions. At the end, I will talk about some conjectures and open problems.
SAMIR CANNING, University of California San Diego
[Friday December 3 / vendredi 3 décembre, 14:30]
The Chow rings of moduli spaces of elliptic surfaces
For each nonnegative integer N , Miranda constructed a coarse moduli space of elliptic surfaces with section over the projective
line with fundamental invariant N . I will explain how to compute the Chow rings of these moduli spaces when N ≥ 2. The
Chow rings exhibit many properties analogous to those expected for the tautological ring of the moduli space of curves: they
satisfy analogues of Faber’s conjectures, which in the N = 2 case confirms a conjecture of Oprea and Pandharipande on moduli
spaces of K3 surfaces polarized by a hyperbolic lattice. Faber’s conjectures have led to deep connections between combinatorics
and moduli theory, and I will discuss the potential for new connections in the moduli of K3 surfaces setting. This is joint work
with Bochao Kong.
FEDERICO CASTILLO, Pontificia Universidad Catolica
[Monday December 6 / lundi 6 décembre, 16:00]
When are multidegrees positive ?
The multidegrees of X are the analogues of the notion of degree in the multiprojective setting and are fundamental invariants
that describe algebraic and geometric properties of X. In this talk we present recent results that provide necessary and sufficient
conditions for the positivity of the multidegrees of X. As a consequence of our methods, we show that when X is irreducible,
the support of multidegrees forms a discrete algebraic polymatroid.
As an application we will see how this resolves a conjecture by Monical-Tokcan-Yong that Double Schubert polynomials have
the saturated Newton property. This is joint work with Yairon Cid-Ruiz, Binglin Li, Fatemeh Mohammadi, Jonathan Montaño
and Naizhen Zhang.
EMILY CLADER, San Francisco State University
[Friday December 3 / vendredi 3 décembre, 13:00]
Permutohedral Complexes and Rational Curves With Cyclic Action
Although the moduli space of genus-zero curves is not a toric variety, it shares an intriguing amount of the combinatorial
structure that a toric variety would enjoy. In fact, by adjusting the moduli problem slightly, one finds a moduli space that
is indeed toric, known as Losev-Manin space. The associated polytope is the permutohedron, which also encodes the grouptheoretic structure of the symmetric group. Batyrev and Blume generalized this story by constructing a “type-B" version of
Losev-Manin space, whose associated polytope is a signed permutohedron that relates to the group of signed permutations.
In joint work with C. Damiolini, D. Huang, S. Li, and R. Ramadas, we carry out the next stage of generalization, defining a
family of moduli space of rational curves with Zr action encoded by an associated “permutohedral complex" for a more general
complex reflection group, which specializes when r = 2 to Batyrev and Blume’s moduli space.
CHIARA DAMIOLINI, University of Pennsylvania
[Friday December 3 / vendredi 3 décembre, 16:00]
Conformal blocks from vertex algebras on Mg,n

In this talk we will see how representations of Lie algebras or, more generally, modules for a nice vertex operator algebra, can be
used to define sheaves of conformal blocks on moduli spaces of curves. Under certain assumptions, which I will briefly discuss,
these sheaves are locally free and we can explicitly compute their Chern classes via Cohomological Field Theory. This is based
on joint work with A. Gibney and N. Tarasca.
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ANDY FRY, Pacific University
[Tuesday December 7 / mardi 7 décembre, 15:30]
Moduli Spaces of Rational Graphically Stable Curves
In this talk, we use a graph to define a new stability condition for the algebraic and tropical moduli spaces of rational curves.
We will also discuss characterization results in both settings: Tropically, we characterize when the moduli spaces have the
structure of a balanced fan by proving a combinatorial bijection between rational graphically stable tropical curves and chains
of flats of a graphic matroid. Algebraically, we characterize when the tropical compactification of the moduli space agrees with
the theory of geometric tropicalization. Both results occur only when the graph is complete multipartite.
JOSÉ GONZÁLEZ, University of California, Riverside
[Tuesday December 7 / mardi 7 décembre, 13:30]
The Fulton-MacPherson compactification is not a Mori dream space
In 1994, Fulton and MacPherson constructed a compactification X[n] of the configuration space of n distinct labeled points in
an arbitrary smooth variety X, which enjoys several desirable properties. To list a few, X[n] is smooth with normal crossings
boundary, it has an explicit blowup construction and its geometric points can be given a tree-like description resembling the
one of M 0,n . In this talk we show that the Fulton-MacPherson compactification of the configuration space of n distinct labeled
points in certain varieties of arbitrary dimension d, including projective space, is not a Mori dream space for n greater than or
equal to d + 9. This is joint work with Patricio Gallardo and Evangelos Routis.
SEAN GRIFFIN, University of California, Davis
[Tuesday December 7 / mardi 7 décembre, 14:30]
Slide rules and tournaments for ω and ψ class products on M 0,n
We give a positive expansion for the product of any number of ω and ψ classes on M 0,n in terms of boundary strata using a
combinatorial algorithm we call slide labelings of trees. We obtain these expansions by constructing a flat family of subschemes
whose general fiber is a complete intersection representing the product, and whose special fiber is a generically reduced union
of boundary strata. We then give two new combinatorial interpretations of the multidegrees of the embeddings corresponding
to ω and ψ classes, one in terms of slide labelings, and one in terms of lazy tournaments. This is joint work with Maria Gillespie
and Jake Levinson.
IVA HALACHEVA, Northeastern University
[Monday December 6 / lundi 6 décembre, 16:30]
Restricting Schubert classes, puzzles, and Lagrangian correspondences
The inclusion of the symplectic Grassmannian of isotropic k-planes into the Grassmannian of all k-planes prompts the question
of understanding the pullback map in (equivariant) cohomology in terms of the bases of Schubert classes. We compute this
expansion positively in the combinatorial setting of puzzles, by studying a certain duality on them. I will outline this result
and describe how a further generalization and geometric interpretation via Lagrangian correspondences can be obtained by
upgrading the Grassmannians to their cotangent bundles and the Schubert classes to Segre-Schwartz-MacPherson classes. This
is joint work with Allen Knutson and Paul Zinn-Justin.
STEVEN KARP, LaCIM, Université du Québec à Montréal
[Friday December 3 / vendredi 3 décembre, 15:30]
Wronskians, total positivity, and real Schubert calculus
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The totally positive flag variety is the subset of the complete flag variety Fl(n) where all Plücker coordinates are positive. By
viewing a complete flag as a sequence of subspaces of polynomials of degree at most n-1, we can associate a sequence of
Wronskian polynomials to it. I will present a new characterization of the totally positive flag variety in terms of Wronskians,
and explain how it sheds light on conjectures in the real Schubert calculus of Grassmannians. In particular, a conjecture of
Eremenko (2015) is equivalent to the following conjecture: if V is a finite-dimensional subspace of polynomials such that all
complex zeros of the Wronskian of V are real and negative, then all Plücker coordinates of V are positive. This conjecture is a
totally positive strengthening of a result of Mukhin, Tarasov, and Varchenko (2009), and can be reformulated as saying that
all complex solutions to a certain family of Schubert problems in the Grassmannian are real and totally positive.
HANNAH LARSON, Stanford University
[Friday December 3 / vendredi 3 décembre, 14:00]
Brill–Noether theory over the Hurwitz space
The Brill–Noether theorem describes the maps of general curves to projective space. In particular, when g = (r +1)(g −d+r), a
general genus g curve C admits a finite number of degree d maps C → Pr . The number of such maps has a nice combinatorial
interpretation. I will discuss an analogue of this result, but for curves C already equipped with a map C → P1 (the presence
of such a map might force C to be special and so fail the Brill–Noether theorem). In joint work with E. Larson and I. Vogt,
we answer an analogous enumeration problem by relating it to the combinatorics of the affine symmetric group.
SHIYUE LI, Brown University
[Tuesday December 7 / mardi 7 décembre, 16:00]
Simple connectivity and intersection theory of moduli spaces of tropical weighted stable curves
Tropical moduli spaces of weighted stable curves are moduli spaces of metric weighted marked graphs satisfying certain stability
conditions. I will present an inductive proof of the simple connectivity of these moduli spaces of curves of higher genus, which
demonstrates the recursive structure of these symmetric ∆-complexes. I will then share with you a combinatorial result in
tropical intersection theory on these moduli spaces ; that is, a product decomposition formula of the weight of a maximal cone
in an arbitrary-dimensional intersection of psi-classes into tropical Gromov-Witten multiplicities. This computation confirms
the expectation that the classical and the tropical intersection numbers coincide in top-dimensional intersections, and provides
a combinatorial perspective for arbitrary-dimensional intersections of psi-classes.
OLIVER PECHENIK, University of Waterloo
[Monday December 6 / lundi 6 décembre, 14:00]
A web basis of invariant polynomials from noncrossing partitions
The irreducible representations of the symmetric group are called Specht modules S λ and are indexed by partitions. We can
realize S λ as a certain graded piece of a ring of invariants, equivalently as global sections of a line bundle on a partial flag
variety. There are many general ways to choose useful bases of this module. Particularly powerful are web bases, which make
connections with cluster algebras and quantum link invariants, except that web bases are only available in very special cases ;
essentially, we only know web bases in the cases λ = (m, m) and λ = (m, m, m). Building on work of B. Rhoades, we find what
appears to be a web basis of invariants for a special family of Specht modules with lambda of the form (a, a, 1b ). The planar
diagrams that appear are noncrossing set partitions, and we thereby obtain geometric interpretations of earlier enumerative
results in tableau dynamics. (Joint work with Becky Patrias and Jessica Striker.)
COLLEEN ROBICHAUX, University of Illinois at Urbana-Champaign
[Monday December 6 / lundi 6 décembre, 15:00]
Castelnuovo-Mumford regularity of ladder determinantal ideals via Grothendieck polynomials
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We give degree formulas for Grothendieck polynomials indexed by vexillary permutations. We apply our formulas to compute
the Castelnuovo–Mumford regularity of classes of generalized determinantal ideals. In particular, we give combinatorial formulas
for the regularities of all one-sided mixed ladder determinantal ideals.
We also derive formulas for the regularities of certain Kazhdan–Lusztig ideals, including those coming from open patches of
Grassmannians. This provides a correction to a conjecture of Kummini–Lakshmibai–Sastry–Seshadri (2015). This is joint work
with Jenna Rajchgot and Anna Weigandt.
ROB SILVERSMITH, University of Warwick
[Monday December 6 / lundi 6 décembre, 10:00]
Cross-ratios and perfect matchings
A collection T = {T1 , T2 , . . . , Tn−3 } of 4-element subsets of [n] defines a product of forgetful maps M0,n → (M0,4 )n−3 .
The degree of this map is a nonnegative integer called the cross-ratio degree dT of T . It would be desirable to understand
how dT depends on the combinatorial structure of T as a hypergraph. I’ll discuss several interpretations of cross-ratio degrees
in algebra, algebraic geometry, and tropical geometry, and present a perhaps-surprising upper bound for cross-ratio degrees in
terms of perfect matchings.
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Schedule/Horaire
Monday December 6
10:00 - 10:20
10:20 - 10:40
10:40 - 11:00
14:00 - 14:20
14:20 - 14:40
14:40 - 15:00
15:00 - 15:30

lundi 6 décembre

Chris Francisco (Oklahoma State University), Unique sets of graded Betti numbers and forbidden
cancellations (p. 103)
Ashwini Bhat (Kennesaw State University), Invariants of Q-Borel Ideals (p. 103)
Benjamin Noteboom (North Dakota State University), Decompositions of Symbolic Powers (p. 104)
Sankhaneel Bisui (University of Manitoba), Containment and Lower Bounds on Waldschmidt Constant
(p. 103)
Craig Kohne (McMaster University), The Waldschmidt constant for some monomial ideals (p. 104)
Brian Harbourne (University of Nebraska-Lincoln), The concept of geproci subsets of P3 (p. 104)
Question and Answer Period (p. 104)

Abstracts/Résumés

ASHWINI BHAT, Kennesaw State University
[Monday December 6 / lundi 6 décembre, 10:20]
Invariants of Q-Borel Ideals
Q-Borel ideals are monomial ideals satisfying the generalized Borel property first introduced by Francisco, Mermin, and Schweig
in 2013. We will look at homological invariants of special collections of Q-Borel ideals.
SANKHANEEL BISUI, University of Manitoba
[Monday December 6 / lundi 6 décembre, 14:00]
Containment and Lower Bounds on Waldschmidt Constant
Nagata raised the following fundamental question:
"Given a finite set of points X = {P1 , . . . Ps } ⊂ P2C what is the minimal degree, αx (t) of a hyper-surface that passes through
the points with multiplicity at least t ?"
Chudnovsky provided a conjectural answer to the above question. Chudnovsky’s conjecture has an equivalent statement
involving a lower bound of the Waldschmidt constant of the ideal defining points. Demailly later on generalized Chudnovsky’s
conjecture. Harbourne and Huneke gave a containment conjecture involving the symbolic and the ordinary powers of the ideals,
which implies gives the bounds on Waldschmidt constant of the ideals. We studied the stable-version of the containment
conjecture and consequently, we proved Chudnovsky conjecture for a large number of general points. In this talk, I will introduce
Chudnovsky’s conjecture (similar bounds), the containment conjectures, and the tools that we used. I will be presenting the
results from our joint work with Eloísa Grifo, Huy Tài Hà, and Thái Thành Nguyên.
CHRIS FRANCISCO, Oklahoma State University
[Monday December 6 / lundi 6 décembre, 10:00]
Unique sets of graded Betti numbers and forbidden cancellations
If one knows the graded Betti numbers of a module, one can compute the Hilbert function. However, given a Hilbert function,
there may be many possible sets of graded Betti numbers that occur for modules with that Hilbert function. In certain cases,
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the Hilbert function uniquely determines the set of graded Betti numbers, but characterizing when that happens is difficult.
We will survey some work in this area, including some useful tools introduced to identify when potential resolutions cannot
occur, and we will pose some open questions.
BRIAN HARBOURNE, University of Nebraska-Lincoln
[Monday December 6 / lundi 6 décembre, 14:40]
The concept of geproci subsets of P3
The occurrence of finite subsets Z of P3 whose general projection to P2 is a complete intersection was raised in 2011 by F.
Polizzi. Such sets are now called geproci sets. One example: a complete intersection in a plane. Another example: grids of
lines. Other examples became known only in 2018 as a by-product of work on unexpected surfaces, in turn motivated by work
on hyperplane arrangements. I will survey how geproci developed, how it relates to unexpectedness and discuss some recent
results.
CRAIG KOHNE, McMaster University
[Monday December 6 / lundi 6 décembre, 14:20]
The Waldschmidt constant for some monomial ideals
The Waldschmidt constant is an invariant of an ideal I which measures the growth of the symbolic power (denoted I (n) )
relative to the regular power (denoted I n ) as n increases. When I is a monomial ideal the Waldschmidt constant can be
computed as the value of a linear program. We will discuss how studying the underlying polytope of the linear program gives
insight into the behaviour of the Waldschmidt constant for some classes of monomial ideals (including low dimensional ideals
and squarefree Borel ideals).
BENJAMIN NOTEBOOM, North Dakota State University
[Monday December 6 / lundi 6 décembre, 10:40]
Decompositions of Symbolic Powers
Symbolic powers of ideals have been a recent topic of study for commutative algebraists, particularly how they compare to
regular powers. In this talk, we’ll use tools from graph theory to find a decomposition of a certain class of symbolic powers, then
discuss how that decomposition can be used to calculate invariants of symbolic powers, such as the Waldschmidt constant.
QUESTION AND ANSWER PERIOD,
[Monday December 6 / lundi 6 décembre, 15:00]
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Org: Habiba Kadiri (Lethbridge) and/et Monica Nevins (Ottawa)
Schedule/Horaire
Friday December 3
13:00 - 14:00

vendredi 3 décembre

Malabika Pramanik (UBC), EDI-positive programming: a perspective (p. 106)

Saturday December 4
14:00 - 15:00

samedi 4 décembre

David A. Pike (Memorial), A conversation about equity, diversity and inclusion (p. 106)

Sunday December 5
16:00 - 17:00

dimanche 5 décembre

David Goldberg (Purdue), An Overview of the Math Alliance (p. 105)

Monday December 6
17:00 - 18:00

lundi 6 décembre

Rosalie Belanger-Rioux (McGill), The definition of a mathematician (p. 105)

Tuesday December 7
16:00 - 17:00

mardi 7 décembre

Mary-Catherine Kropinsky (SFU), Academic Leadership Roles in Equity, Diversity and Inclusion in
the Sciences: A Mathematician’s Perspective (p. 105)

Abstracts/Résumés

ROSALIE BELANGER-RIOUX, McGill University
[Monday December 6 / lundi 6 décembre, 17:00]
The definition of a mathematician
In this interactive workshop, participants will reflect on what we think it means to be a mathematician, who is seen or counted
as a mathematician, what causes this, and how that affects our communities of learning, teaching and research in mathematics.
If you would like to explore those issues, come and find out ! Be prepared to discuss some potentially difficult topics.
DAVID GOLDBERG, Purdue University/Math Alliance
[Sunday December 5 / dimanche 5 décembre, 16:00]
An Overview of the Math Alliance
Abstract: Growing organically out of one math department’s efforts to build a more diverse and inclusive environment, the
Math Alliance is a U.S. wide mentoring community, with almost 1,300 faculty mentors at almost 400 colleges and universities.
Over 2,300 students have been part of Math Alliance activities since 2006, and about 83
MARY-CATHERINE KROPINSKY, Simon Fraser University
[Tuesday December 7 / mardi 7 décembre, 16:00]
Academic Leadership Roles in Equity, Diversity and Inclusion in the Sciences: A Mathematician’s Perspective
A scan of science faculties across Canada reveal a handful of associate/assistant decanal roles dedicated to equity, diversity
and inclusion (EDI), and many of these positions were created recently. I am the inaugural occupant of such a role in the
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Faculty of Science at Simon Fraser University, a position I have held since the start of 2020. In this presentation, I will discuss
what I have observed and learned over the past two years and reflect on the promise and peril of such roles. I will outline
the success and failures of our initiatives related to faculty hiring, graduate student training and creating inclusive work and
learning spaces. In addition, I will offer my reflections on where mathematics sits within the sciences in its response to EDI.
DAVID A. PIKE, Memorial University of Newfoundland
[Saturday December 4 / samedi 4 décembre, 14:00]
A conversation about equity, diversity and inclusion
This presentation will begin with some details about the background and personal experiences of the speaker, who will be the
next President of the CMS. It will then lead in to EDI issues more generally, particularly with respect to the CMS and its
activities, ongoing challenges, and actions that can be taken. The presentation will then transition to a discussion with the
audience so that people can express themselves and share suggestions for how EDI principles can be fostered by each of us and
also by the CMS. Roughly half of the allotted time will be set aside for this discussion period.
MALABIKA PRAMANIK, University of British Columbia, Vancouver
[Friday December 3 / vendredi 3 décembre, 13:00]
EDI-positive programming: a perspective
The need for equity, diversity and inclusion (EDI for short) is not new. Most of us would agree that they are critical to the
well-being of any individual and of society.
What is new is the erasure of boundaries that historically separated the discourse on EDI from academic practices, debunking
the long-held belief that academia is "immune" to the inequities that plague the rest of society. This has led to a critical
rethinking of our daily professional activities - how we conduct research, teaching, service and recruitment. Scholarly societies,
funding agencies, hiring bodies nowadays routinely put out calls for action in support of EDI. The specifics of these proposed
actions have led in many cases to controversy, polarization of communities, and vigorous debates over the meanings of these
terms in the context of our discipline. But they have also led to change.
This talk is not going to be about the philosophy of EDI - something that I am hardly equipped to handle. Rather, I will try
to describe what EDI has meant to me personally in my professional journey, and the efforts that I have been part of.
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Galois representations and L-functions
Représentations galoisiennes et fonctions L
Org: Antonio Lei (Laval) and/et Giovanni Rosso (Concordia)
Schedule/Horaire
Monday December 6
10:00
10:30
14:00
14:30
15:00

-

10:30
11:00
14:30
15:00
15:30

lundi 6 décembre

Giada Grossi (Sorbonne Paris Nord), p-BSD and Iwasawa theory at Eisenstein primes (p. 108)
Rob Rockwood (Warwick), Plus/Minus p-adic L-functions for GL(2n) (p. 109)
Sean Howe (Utah), Slope classicality and completed cohomology (p. 108)
Ashay Burungale (Caltech), An even parity instance of the Goldfeld conjecture (p. 107)
Anwesh Ray (UBC), Iwasawa theory and congruences for the symmetric square of a modular form (p. 109)

Tuesday December 7
10:00 - 10:30
10:30 - 11:00
11:00
13:30
14:00
14:30
15:30

-

11:30
14:00
14:30
15:00
16:00

mardi 7 décembre

James Newton (Oxford), Killing ramification and a relative modularity lifting theorem. (p. 109)
Juan Esteban Rodriguez Camargo (ENS Lyon), Hodge-Tate decompositions for Siegel varieties
(p. 107)
Oscar Rivero (Warwick), ARTIN FORMALISM AND EULER SYSTEMS (p. 109)
Rebecca Bellovin (University of Glasgow), Modularity of trianguline Galois representations (p. 107)
Chi-Yun Hsu (UCLA), Overconvergent generalized eigenforms associated to a critical CM form (p. 108)
Maria Fox (Oregon), Supersingular Loci of Unitary Shimura Varieties (p. 108)
Antonio Cauchi (Concordia), Quaternionic diagonal cycles and explicit reciprocity laws (p. 107)

Abstracts/Résumés
REBECCA BELLOVIN, Glasgow
[Tuesday December 7 / mardi 7 décembre, 13:30]
Modularity of trianguline Galois representations
The Fontaine-Mazur conjecture (proved by Kisin and Emerton) says that (under certain technical hypotheses) a Galois representation ρ : GalQ → GL2 (Qp ) is modular if it is unramified outside finitely many places and de Rham at p. I will discuss an
analogous modularity result for Galois representations ρ : GalQ → GL2 (L) which are unramified away from p and trianguline
at p, when L is instead a non-archimedean local field of characteristic p > 0. More precisely, I will show that such Galois
representations are attached to points on the extended eigencurve.
ASHAY BURUNGALE, Caltech
[Monday December 6 / lundi 6 décembre, 14:30]
An even parity instance of the Goldfeld conjecture
In 1979 D. Goldfeld conjectures 50
JUAN ESTEBAN RODRIGUEZ CAMARGO, ENS de Lyon
[Tuesday December 7 / mardi 7 décembre, 10:30]
Hodge-Tate decompositions for Siegel varieties
In this talk we will sketch a new proof of the Hodge-Tate decompositions for the proétale cohomology of Siegel varieties. The
idea behind is to apply the BGG method of Faltings via the Hodge-Tate period map and the infinite level Siegel variety.
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ANTONIO CAUCHI, Concordia University
[Tuesday December 7 / mardi 7 décembre, 15:30]
Quaternionic diagonal cycles and explicit reciprocity laws
In the early nineties, Kato’s Euler system of Beilinson elements and the theory of Heegner points revolutionised the arithmetic of
(modular) elliptic curves over the rationals. For instance, the former led Kato to proving instances of the Birch and SwinnertonDyer conjecture for twists of elliptic curves over Q by finite order characters. While the theory of Heegner points was generalised
to elliptic curves E/F defined over totally real number fields, Kato’s result hasn’t found its natural extension to twists of E/F
yet.
More recently, the theory of diagonal cycles, arising from the work and collective effort of Bertolini, Darmon, Rotger, Seveso,
and Venerucci, has proven to be a fertile environment for proving new instances of the Birch and Swinnerton-Dyer conjecture
for elliptic curves over the rationals. The aim of this talk is to discuss joint work in progress with Daniel Barrera, Santiago
Molina, and Victor Rotger on the generalisation of the theory of diagonal cycles to quaternionic Shimura curves over totally
real number fields F and its application to extending Kato’s result for twists of elliptic curves E/F by Hecke characters of F of
finite order.
MARIA FOX, University of Oregon
[Tuesday December 7 / mardi 7 décembre, 14:30]
Supersingular Loci of Unitary Shimura Varieties
Unitary Shimura varieties are moduli spaces of abelian varieties with an action of a quadratic imaginary field. The supersingular locus of a unitary Shimura variety parametrizes supersingular abelian varieties with such an action. In some cases, this
supersingular locus has a very particular structure: each irreducible component is a Deligne-Lusztig variety, and the intersection
combinatorics are controlled by a Bruhat-Tits building. We’ll consider two examples like this, and then observe that this does
not hold in general. (This talk concerns joint work with Naoki Imai.)
GIADA GROSSI, Université Sorbonne Paris Nord
[Monday December 6 / lundi 6 décembre, 10:00]
p-BSD and Iwasawa theory at Eisenstein primes
I will survey on recent developments towards the p-part of the Birch and Swinnerton-Dyer conjecture for Eisenstein primes.
For rational elliptic curves of rank one, this was studied in joint work with F. Castella, J. Lee and C. Skinner and it is work in
progress with F. Castella and C. Skinner in the case of rank zero, refining (and re-proving) the result of Greenberg–Vatsal.
SEAN HOWE, University of Utah
[Monday December 6 / lundi 6 décembre, 14:00]
Slope classicality and completed cohomology
We use the completed cohomology classes attached to overconvergent modular forms to give a new proof of Coleman’s slope
classicality criterion for overconvergent modular forms and for the compactly supported cohomology groups of Boxer-Pilloni’s
higher Coleman theory for modular curves. We will also discuss the role played by these lattter compactly supported cohomology
groups in Pan’s Hodge-Tate decomposition for highest weight locally analytic vectors in completed cohomology.
CHI-YUN HSU, UCLA
[Tuesday December 7 / mardi 7 décembre, 14:00]
Overconvergent generalized eigenforms associated to a critical CM form
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Let f be the critical p-stabilization of a modular form with complex multiplication. It is known that the generalized Hecke
eigenspace of overconvergent forms containing f has dimension greater than one. This has implications that the eigencurve is
ramified at f with respect to the weight map, the p-adic L-function vanishes at f , and there is a special element in the Selmer
group of the Galois representation associated to f . We will describe the relations among these phenomena. For example, if
f  is a generalized eigenform not a multiple of f , then the Fourier coefficients of f  can be described by the Selmer element
mentioned above.
JAMES NEWTON, University of Oxford
[Tuesday December 7 / mardi 7 décembre, 10:00]
Killing ramification and a relative modularity lifting theorem.
This talk is about part of our proof with Thorne of the automorphy of symmetric powers of cuspidal Hecke eigenforms. The
final phase in the proof is an induction on the number of supercuspidal primes for the eigenform. This is modelled on Khare and
Wintenberger’s proof of Serre’s conjecture. I’ll explain how we carry out this argument using a new modularity lifting theorem.

ANWESH RAY, University of British Columbia, Vancouver
[Monday December 6 / lundi 6 décembre, 15:00]
Iwasawa theory and congruences for the symmetric square of a modular form
I will report on joint work with R. Sujatha and V. Vatsal. Two p-ordinary Hecke-eigenforms are are congruent at a prime |p if
all but finitely many of their Fourier coefficients are congruent modulo . R. Greenberg and V. Vatsal showed in 2000 that the
Iwasawa-invariants of congruent modular forms are related. This involves studying the behavior of Selmer groups and p-adic
L-functions with respect to congruences. We generalize these results to symmetric square representations.
In this setting, the normalized L-values for sym2 (f ) can be expressed in terms of the Petersson inner product of f with a
nearly holomorphic function. The Petersson inner product is modified and related to an abstractly defined algebraic pairing
due to Hida, and the two pairing are related up to a "canonical period". As a result, it is shown that the p-adic L-function for
the symmetric-square exhibit congruences, and this has consequences for analytic Iwasawa invariants.
OSCAR RIVERO, University of Warwick
[Tuesday December 7 / mardi 7 décembre, 11:00]
ARTIN FORMALISM AND EULER SYSTEMS
A useful source of analogies in the study of Euler systems is based on considering situations where one cusp form degenerates
to an Eisenstein series. In this talk, I will discuss two different approaches to this question. The first one relies on the study of
congruences between Euler systems when one cusp form is congruent to an Eisenstein series, which has been partially studied
in a joint work with Victor Rotger. The second one considers Coleman families passing through a critical p-stabilization of an
Eisenstein series and allows us to recover, for instance, Beilinson–Flach classes beginning with diagonal cycles. This last part
is a joint work in progress with David Loeffler, that I will discuss in different scenarios, emphasizing possible applications.
ROB ROCKWOOD, University of Warwick
[Monday December 6 / lundi 6 décembre, 10:30]
Plus/Minus p-adic L-functions for GL(2n)
Let f be a cuspidal newform with ap = 0. Pollack’s theory of plus/minus p-adic L-functions replaces the unbounded p-adic
−
L-function Lp of f with two bounded ones L+
p , Lp , between them interpolating the critical L-values of f .
We give an overview of plus/minus theory and its generalisation to automorphic representations of GL(2n), along with some
neat applications.
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Geometric Tomography and Microlocal Analysis
Tomographie géométrique et analyse microlocale
Org: Suresh Eswarathasan (Dalhousiie) and/et Alina Stancu (Concordia)
Schedule/Horaire
Friday December 3
13:00 - 13:40
13:50 - 14:30
14:40
15:30
16:20
17:10

-

15:20
16:10
17:00
17:50

vendredi 3 décembre

François Monard (UC Santa Cruz), Sampling issues for the X-ray transform on simple surfaces (p. 112)
Gaik Ambartsoumian (U. of Texas at Arlington), Inversion and Symmetries of the Star Transform
(p. 110)
Yiran Wang (Emory U.), Microlocal analysis in cosmological X-ray tomography (p. 113)
Jie Xiao (Memorial), Lp -Uncertainty Principle from Fractional Schrödinger Equation (p. 113)
Sergii Myroshnychenko (University of Alberta), On the recognition of polyhedra (p. 112)
Dmitry Ryabogin (Kent State University), On an equichordal property of a pair of convex bodies (p. 112)

Saturday December 4
9:30 - 10:10
10:20 - 11:00
14:00 - 14:40
14:50 - 15:30
15:40 - 16:20
16:30 - 17:10
17:20 - 18:00

samedi 4 décembre

Venkateshwaran Krishnan (Tata Inst. Bangalore, India), Higher order Reshetnyak formulas for the
ray transform of symmetric tensor fields in Sobolev spaces (p. 111)
Deping Ye (Memorial), The Lp Brunn-Minkowski theory for C-coconvex sets (p. 113)
Allan Greenleaf (U. Rochester, USA), Sobolev estimates for multilinear Radon transforms via partition
optimization (p. 111)
Todd Quinto (Tufts U), Microlocal analysis of Fourier Integral Operators in scattering tomography
(p. 112)
Joey Zou (UC Santa Cruz), The Travel Time Tomography Problem for Transversely Isotropic Elastic
Media (p. 114)
Alex Koldobsky (University of Missouri), Inequalities for the Radon transform on convex sets (p. 111)
Maria Alfonseca (North Dakota State U), Solutions to the 5th and 8th Busemann-Petty problems near
the ball (p. 110)

Sunday December 5
14:00 - 14:40
14:50 - 15:30
15:40 - 16:20
16:30 - 17:10

dimanche 5 décembre

Andras Vasy (Stanford University), The inverse problem for the geodesic X-ray transform (p. 113)
Evangelie Zachos (Stanford University) (p. 114)
Raluca Felea (Rochester Instiute of Technology), Microlocal analysis of the dense array borehole seismic
data (p. 111)
Kateryna Tatarko (Waterloo University), Lp Steiner formula and its coefficients (p. 113)

Abstracts/Résumés

MARIA ALFONSECA, North Dakota State University
[Saturday December 4 / samedi 4 décembre, 17:20]
Solutions to the 5th and 8th Busemann-Petty problems near the ball
In this talk we apply classical harmonic analysis tools, such as singular integrals and maximal functions, to two Busemann-Petty
problems, numbers 5 and 8 in their famous list of 10 problems about convex bodies. We obtain local affirmative results for
convex bodies that are close to the Euclidean ball in the Banach-Mazur distance.
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GAIK AMBARTSOUMIAN, University of Texas at Arlington
[Friday December 3 / vendredi 3 décembre, 13:50]
Inversion and Symmetries of the Star Transform
The star transform is a generalized Radon transform mapping a function of two variables to its integrals along "star-shaped"
trajectories, which consist of a finite number of rays emanating from a common vertex. Such operators appear in mathematical
models of various imaging modalities based on scattering of elementary particles. The talk presents a comprehensive study of
the inversion of the star transform. We describe the necessary and sufficient conditions for invertibility of the star transform,
introduce a new inversion formula and discuss its stability properties.
This is a joint work with Mohammad Javad Latifi Jebelli (University of Arizona).
RALUCA FELEA, Rochester Institute of Technology
[Sunday December 5 / dimanche 5 décembre, 15:40]
Microlocal analysis of the dense array borehole seismic data
In the seismic scattering problems, acoustic waves are generated at the surface, they scatter off the features in the subsurface,
and return to the surface to be detected by receivers. In the dense array borehole seismic inverse problems, the sources are
located on the surface and the receivers are located in a borehole. We will describe the microlocal properties of the forward
operator F , which maps the image to the data, in the presence of fold caustics. We will show that F is a Fourier Integral
Operator with singularities like submersions with folds and cross caps. To find the image, one studies the normal operator
F ∗ F , and in this case, F ∗ F is a paired Lagrangian operator (I p,l (∆, C)) which will produce artifacts. We will describe these
artifacts and find their strength.
ALLAN GREENLEAF, University of Rochester
[Saturday December 4 / samedi 4 décembre, 14:00]
Sobolev estimates for multilinear Radon transforms via partition optimization
Multilinear generalized Radon transforms and oscillatory integral operators occur in many settings. I will describe a method for
obtaining Sobolev space bounds for such multilinear operators by optimizing over a collection of linear estimates. This approach
was motivated by problems in geometric measure theory/combinatorics, and I will give examples of these applications, but
this technique might be applicable for other problems involving multilinear operators, such as in scattering theory and inverse
problems. This is joint work with Alex Iosevich and Krystal Taylor.
ALEX KOLDOBSKY, University of Missouri-Columbia
[Saturday December 4 / samedi 4 décembre, 16:30]
Inequalities for the Radon transform on convex sets
We look at some problems of convex geometry from a more general point of view, replacing volume by an arbitrary measure. This
approach leads to new general properties of the Radon transform on convex bodies including extensions of the Busemann-Petty
problem and slicing inequalities.
VENKATESHWARAN KRISHNAN, TIFR Centre for Applicable Mathematics
[Saturday December 4 / samedi 4 décembre, 9:30]
Higher order Reshetnyak formulas for the ray transform of symmetric tensor fields in Sobolev spaces
The ray transform of a symmetric m-tensor field is defined as integrals of the tensor field along lines in Euclidean space. In
this talk, we derive higher order Reshetnyak formulas for the ray transform of symmetric fields in Sobolev spaces. These are
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Plancherel-type isometry relations involving certain weighted Sobolev norms of a tensor field and that of its ray transform. This
is joint work with Vladimir Sharafutdinov.
FRANÇOIS MONARD, University of California Santa Cruz
[Friday December 3 / vendredi 3 décembre, 13:00]
Sampling issues for the X-ray transform on simple surfaces
Abstract: On a Riemannian manifold-with-boundary, the geodesic X-ray transform maps a function to the collection of its
integrals over all geodesics through the domain, with applications to medical imaging and seismology. In the literature, it is
now well-known that injectivity, stability (or mild instability) and inversion formulas hold at the continuous level, for example
when (M, g) is a ’simple’ surface. By ’simple’ we mean (i) no infinite-length geodesic, (ii) no conjugate points, (iii) strictly
geodesically convex boundary, arguably the most inversion-friendly case.
In this talk, I will discuss the issue of proper discretizing and sampling of the X-ray transform, addressing the following: (a) Given
a bandlimited function f , what are the minimal sampling rates needed on its X-ray transform I0 f for a faithful (=unaliased)
recovery ? (b) In the case where data is sampled below the expected requirements, can one predict the location, orientation
and frequency of the artifacts generated ?
The main tools to answer (a)-(b) are a combination of a reinterpretation of the classical Shannon-Nyquist theorem in semiclassical terms, as initiated in [P. Stefanov, https://doi.org/10.1137/19M123868X], and an accurate description of the canonical
relation of the X-ray transform viewed as a (classical, then semi-classical) Fourier Integral Operator. The answer also depends on
geometric parameters of the surface (e.g., curvature and boundary curvature), and on the coordinate system used to represent
the space of geodesics. Several (unaliased and aliased) examples will be given throughout.
Joint with Plamen Stefanov (Purdue). Preprint available at https://arxiv.org/pdf/2110.05761.pdf
SERGII MYROSHNYCHENKO, Lakehead University
[Friday December 3 / vendredi 3 décembre, 16:20]
On the recognition of polyhedra
We discuss two dual approaches for the recognition of convex polyhedra in terms of non-central sections and point projections.
The results generalize V. Klee’s theorems that provide sufficient (and necessary) conditions for a convex body to be a polytope.

TODD QUINTO, Tufts University
[Saturday December 4 / samedi 4 décembre, 14:50]
Microlocal analysis of Fourier Integral Operators in scattering tomography
We present a novel microlocal analysis of generalized Radon transforms (which are Fourier integral operators) that describe
the integrals of L2 functions of compact support over surfaces of revolution in Rn of C ∞ curves defined by a smooth function
q : [0, ∞) → [0, ∞) . We show that the Radon transforms are elliptic Fourier Integral Operators (FIO) and provide an analysis
of the left projections ΠL . Our main theorem shows that ΠL satisfies the semi-global Bolker condition if and only if g = q  /q
is an immersion. An analysis of the visible singularities is presented, after which we derive Sobolev smoothness estimates for
these generalized Radon FIO.
Our theory has specific applications in Emission Compton Scattering Tomography (ECST) and Bragg Scattering Tomography
(BST). We show that the ECST and BST integration curves (or surfaces in R3 ) satisfy the semi-global Bolker Condition
and provide simulated reconstructions from ECST and BST data. Additionally we give example “sinusoidal" integration curves
which do not satisfy Bolker and provide simulations of the image artifacts. The observed artifacts in reconstruction are shown
to align exactly with our predictions.
This is joint work with James Webber (Brigham and Women’s Hospital, formerly Tufts University).
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DMITRY RYABOGIN
[Friday December 3 / vendredi 3 décembre, 17:10]
On an equichordal property of a pair of convex bodies
Let d ≥ 2 and let K and L be two convex bodies in Rd such that L ⊂ int K and the boundary of L does not contain a
segment. If K and L satisfy the (d + 1)-equichordal property, i.e., for any line l supporting the boundary of L and the points
{ζ± } of the intersection of the boundary of K with l,
distd+1 (L ∩ l, ζ+ ) + distd+1 (L ∩ l, ζ− ) = 2σ d+1
holds, where the constant σ is independent of l, does it follow that K and L are concentric Euclidean balls ? We prove that if
K and L have C 2 -smooth boundaries and L is a body of revolution, then K and L are concentric Euclidean balls.
KATERYNA TATARKO, University of Waterloo
[Sunday December 5 / dimanche 5 décembre, 16:30]
Lp Steiner formula and its coefficients
In this talk, we explore Lp Steiner formula for the Lp affine surface area. We introduce the coefficients that arise in this formula
that we call Lp -Steiner quermassintegrals and discuss their properties. In analogy with classical quermassintegrals, it turns out
that they also possess some nice properties. In particular, they are new valuations on the set of convex bodies which seem not
to have been observed before. This is joint work with E. Werner.
ANDRAS VASY, Stanford University
[Sunday December 5 / dimanche 5 décembre, 14:00]
The inverse problem for the geodesic X-ray transform
In this talk I will give an overview of some recent developments in the study of the geodesic X-ray transform starting with
the spatially localized approach introduced by Uhlmann and the speaker. In particular, I will give an overview of this method,
extensions, applications as well as discussing a new twist on it.
YIRAN WANG, Emory University
[Friday December 3 / vendredi 3 décembre, 14:40]
Microlocal analysis in cosmological X-ray tomography
Cosmic Microwave Background (CMB) is the radiation remnant from the Big Bang and is considered to be a primary source
of information regarding the early universe. From the work of Sachs and Wolfe (1967), it is known that the linearization of the
CMB redshift leads to an X-ray transform of the gravitational perturbations, called the light ray transform. We discuss recent
results about the transform and the recovery of metric perturbations of scalar type. In particular, we focus on the microlocal
properties of the light ray transform and its connection to hyperbolic type PDEs. Furthermore, we consider the transport theory
of the light ray transform and study inverse source problems for the Boltzmann equation in the CMB kinetic theory.
JIE XIAO
[Friday December 3 / vendredi 3 décembre, 15:30]
Lp -Uncertainty Principle from Fractional Schrödinger Equation
Starting with the fractional Schrödinger equation and Fourier analysis, this talk presents a new Lp -uncertainty principle for the

β
α
positively-ordered Laplace pair (−∆) 2 , (−∆) 2 .
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DEPING YE, Memorial University
[Saturday December 4 / samedi 4 décembre, 10:20]
The Lp Brunn-Minkowski theory for C-coconvex sets
Recently, Schneider built up the Brunn-Minkowski theory for C-coconvex sets. Unlike convex bodies which are compact convex
sets with nonempty interiors in Rn , C-coconvex sets are non-compact convex sets contained in some given pointed closed
convex cone in Rn (a cone with vertex at the origin and having nonempty interior). Schneider obtained many fundamental
results on C-coconvex sets, such as the existence of the solutions to the Minkowski problem and the log-Minkowski problem
for C-conconvex sets.
In this talk, I will discuss how an Lp Brunn-Minkowski theory can be developed. In particular, I will explain the Lp addition
of C-coconvex sets and the related variational formula in terms of volume. I will present the Lp Brunn-Minkowski and Lp
Minkowski inequalities for C-coconvex sets. I will also discuss the Lp Minkowski problem for C-coconvex sets (including the
existence and uniqueness of its solutions). The case when p = 0 is of particular interest, because the log-Brunn-Minkowski
and log-Minkowski inequalities can be proved. These results can be applied to the log-Minkowski problem for C-coconvex sets
to obtain the uniqueness of solutions to this problem–hence solved an open problem raised by Schneider. Note that the logBrunn-Minkowski and log-Minkowski inequalities (hence the uniqueness of solutions to the log-Minkowski problem for convex
bodies) are still quite open.
EVANGELIE ZACHOS, Stanford University
[Sunday December 5 / dimanche 5 décembre, 14:50]

JOEY ZOU, UC Santa Cruz
[Saturday December 4 / samedi 4 décembre, 15:40]
The Travel Time Tomography Problem for Transversely Isotropic Elastic Media
I will discuss the travel time tomography problem for elastic media in the transversely isotropic setting. The mathematical study
of this problem relates to X-ray tomography and boundary rigidity problems studied by de Hoop, Stefanov, Uhlmann, Vasy,
et al., which reduce the inverse problems to the microlocal analysis of certain operators obtained from a pseudo-linearization
argument. In the previous works, the authors made strong use of the scattering pseudodifferential calculus, particularly using
the inversion theory of elliptic scattering operators. However, in the current setting the analysis is more subtle, as the operators
obtained are somewhat degenerate (they resemble parabolic operators in a particular sense, rather than elliptic operators in
previous works). In this talk, I will explain the pseudolinearization argument and the qualitative features of the operators
obtained, as well as the analysis required to accommodate the slightly more degenerate operators.
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Geometry and representation theory around quotients (mini-session)
Géométrie et théorie de la représentation des quotients
Org: Lisa Jeffrey (Toronto) and/et Steven Rayan (Saskatchewan)
Schedule/Horaire
Saturday December 4
10:00 - 11:00
14:30 - 15:30
16:00 - 17:00
17:00 - 18:00

samedi 4 décembre

Eloise Hamilton (Cambridge), An overview of Non-Reductive Geometric Invariant Theory and its applications (p. 115)
Peter Crooks (Northeastern), Symplectic reduction along a subvariety (p. 115)
Elana Kalashnikov (Waterloo), An analogue of Greene–Plessar mirror symmetry for the Grassmannian
(p. 115)
Jenna Rajchgot (McMaster), Symmetric quivers and symmetric varieties (p. 116)

Abstracts/Résumés

PETER CROOKS, Northeastern University
[Saturday December 4 / samedi 4 décembre, 14:30]
Symplectic reduction along a subvariety
In its most basic form, symplectic geometry is a mathematically rigorous framework for classical mechanics. Noether’s perspective on conserved quantities thereby gives rise to quotient constructions in symplectic geometry. The most classical such
construction is Marsden-Weinstein-Meyer reduction, while more modern variants include Ginzburg-Kazhdan reduction, KostantWhittaker reduction, Mikami-Weinstein reduction, symplectic cutting, and symplectic implosion.
I will provide a simultaneous generalization of the quotient constructions mentioned above. This generalization will be shown
to have versions in the smooth, holomorphic, complex algebraic, and derived symplectic contexts. As a corollary, I will derive
a concrete and Lie-theoretic construction of "universal" symplectic quotients.
This represents joint work with Maxence Mayrand.
ELOISE HAMILTON, University of Cambridge
[Saturday December 4 / samedi 4 décembre, 10:00]
An overview of Non-Reductive Geometric Invariant Theory and its applications
Geometric Invariant Theory (GIT) is a powerful theory for constructing and studying the geometry of moduli spaces in algebraic
geometry. In this talk I will give an overview of a recent generalisation of GIT called Non-Reductive GIT, and explain how it
can be used to construct and study the geometry of new moduli spaces. These include moduli spaces of unstable objects (for
example unstable Higgs/vector bundles), hypersurfaces in weighted projective space, k-jets of curves and curve singularities.
ELANA KALASHNIKOV, University of Waterloo
[Saturday December 4 / samedi 4 décembre, 16:00]
An analogue of Greene–Plessar mirror symmetry for the Grassmannian
The most basic construction of mirror symmetry compares the Calabi–Yau hypersurfaces of Pn and Pn /G, where G is a
certain finite group. These examples first appeared in the 90s in the work of Greene–Plessar. In the intervening decades, this
original construction has been generalized to Fano toric varieties and weighted projective spaces. But in addition to projective
spaces being the simplest example of a toric variety and of a weighted projective spaces, they are also the simplest example
of a Grassmannian. Moreover, there is a natural analogue of the finite group G for the Grassmannian Gr(n, r). In this talk,
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I’ll explain how toric degenerations, blow-ups, variation of GIT and mirror symmetry relate the Calabi–Yau hypersurfaces of
Gr(n, r) and Gr(n, r)/G. This is joint work with Tom Coates and Charles Doran.
JENNA RAJCHGOT, McMaster University
[Saturday December 4 / samedi 4 décembre, 17:00]
Symmetric quivers and symmetric varieties
Since the 1980s, mathematicians have found connections between orbit closures in type A quiver representation varieties and
Schubert varieties in type A flag varieties. For example, singularity types appearing in type A quiver orbit closures coincide
with those appearing in Schubert varieties in type A flag varieties ; combinatorics of type A quiver orbit closure containment
is governed by Bruhat order on the symmetric group ; and classes of type A quiver orbit closures in equivariant cohomology
and K-theory (as well as classes of associated degeneracy loci) can be expressed in terms of formulas involving Schubert
polynomials, Grothendieck polynomials, and other objects from Schubert calculus.
After recalling some of this story, I will motivate and discuss the related setting of Derksen-Weyman’s symmetric quivers and
their representation varieties. I will show how one can adapt results from the ordinary type A setting to unify aspects of the
equivariant geometry of type A symmetric quiver representation varieties with Borel orbit closures in a corresponding symmetric
variety G/K (G = general linear group, K = orthogonal or symplectic group). This is joint work with Ryan Kinser and Martina
Lanini.
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Org: Nancy Clarke (Acadia University), Margaret-Ellen Messinger (Mount Allison University) and/et
Bojan Mohar (Simon Fraser University)
Schedule/Horaire
Monday December 6
14:30
15:00
16:00
16:30
17:00

-

15:00
15:30
16:30
17:00
17:30

lundi 6 décembre

Melissa Huggan (Mount Allison University), Efficiently locating an invisible adversary (p. 118)
Nancy Clarke (Acadia University), On the Hyperopic Cops and Robber Game (p. 117)
Gary MacGillivray (University of Victoria), Eternal Roman Domination in Trees (p. 118)
Erin Meger (Concordia University), Distanced Eternal Domination on Graphs (p. 119)
Seyyed Aliasghar Hosseini (Simon Fraser University), Meyniel’s conjecture on graphs of bounded
degree (p. 118)

Tuesday December 7
10:00 - 10:30
10:30 - 11:00
11:00 - 11:30
14:00 - 14:30
14:30 - 15:00

mardi 7 décembre

Bojan Mohar (Simon Fraser University), Cops and Robbers on geodesic spaces (p. 119)
Vesna Iršič (Simon Fraser University), Winning vs. catching in the game of Cops and Robber on manifolds
(p. 118)
Anthony Bonato (Ryerson University), New and improved bounds on the burning number of a graph
(p. 117)
Boting Yang (University of Regina), A Linear-Time Algorithm for the One-Visibility Cop Number of
Trees (p. 119)
Stephen Finbow (St. Francis Xavier University), Eternal Domination of Grid Graphs (p. 117)

Abstracts/Résumés

ANTHONY BONATO, X University
[Tuesday December 7 / mardi 7 décembre, 11:00]
New and improved bounds on the burning number of a graph
√
The burning number conjecture states that the burning number of a connected graph is at most  n. Using an algorithmic
approach, we provide the best known upper bound for the burning number of a connected graph:

√

12n + 64 + 8
= (4/3)n + O(1).
3

NANCY CLARKE, Acadia University
[Monday December 6 / lundi 6 décembre, 15:00]
On the Hyperopic Cops and Robber Game
We consider the hyperopic version of the Cops and Robber game, a variation in which the robber is invisible to the cop side
unless outside the neighbourhood of a cop. The hyperopic copnumber is analogous to the copnumber. We present a variety of
results on this parameter for various classes of graphs, including Cartesian products and graphs of diameter 2.
This is joint work with S. Finbow, M.E. Messinger, and A. Porter.
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STEPHEN FINBOW, St Francis Xavier
[Tuesday December 7 / mardi 7 décembre, 14:30]
Eternal Domination of Grid Graphs
∞
The eternal domination number, denoted γall
(G), of a graph G is the number of guards required to respond the graph against
an infinite sequence of attacks from an unconstrained intruder. On each turn the intruder picks a vertex to “attack" and each
guard is allowed to move to an adjacent vertex after the attack. To successfully defend the attack, a guard must finish the
turn on the attacked vertex. We will look at the work that has been done to understand eternal domination on grid graphs
and discuss some recent work and observations on 6 × n grid graphs.

SEYYED ALIASGHAR HOSSEINI, Simon Fraser Univesity
[Monday December 6 / lundi 6 décembre, 17:00]
Meyniel’s conjecture on graphs of bounded degree
The game of Cops and Robbers is a well known pursuit-evasion game played on graphs. It has been proved that cubic graphs can
have arbitrarily large cop number c(G), but the known constructions show only that the set {c(G) | G cubic} is unbounded. In
this talk we prove that there are arbitrarily large subcubic graphs G whose cop number is at least n1/2−o(1) where n = |V (G)|.
We also show that proving Meyniel’s conjecture for graphs of bounded degree implies a weaker version of Meyniel’s conjecture
for all graphs.
MELISSA HUGGAN, Mount Allison University
[Monday December 6 / lundi 6 décembre, 14:30]
Efficiently locating an invisible adversary
The localization game is a variant of Cops and Robbers, where the robber is invisible, and the cops send distance probes in an
attempt to identify the location of the robber. In this talk, we will explore the localization capture time which measures the
time it takes the cops to locate an invisible robber assuming optimal play. We conjecture that the localization capture time is
linear in the order of the graph and show that the conjecture holds for several graph families.
This is joint work with Natalie C. Behague, Anthony Bonato, Trent G. Marbach, and Brittany Pittman.
VESNA IRŠIČ, Simon Fraser University
[Tuesday December 7 / mardi 7 décembre, 10:30]
Winning vs. catching in the game of Cops and Robber on manifolds
In a recently introduced variant of the game Cops and Robber that is played on metric surfaces, cops win the game if they can
get arbitrarily close to the robber. On the other hand, cops catch the robber if one of them occupies the same point as the
robber. In this talk we will discuss an interesting phenomena that the difference between the number of cops needed to catch
the robber and the number of cops needed to win the game can be arbitrarily large. For example, one cop can win the game
on an n-dimensional ball, while n cops are needed to catch the robber.
Joint work with Bojan Mohar and Alexandra Wesolek.
GARY MACGILLIVRAY, University of Victoria
[Monday December 6 / lundi 6 décembre, 16:00]
Eternal Roman Domination in Trees
Imagine a collection of mobile guards located at the vertices of a graph G such that there are 0, 1 or 2 guards located at each
vertex. If every vertex with 0 guards is adjacent at a vertex with 2 guards, then the configuration of guards is called a Roman
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dominating configuration. We consider a discrete-time, dynamic process in which the goal is to maintain a Roman dominating
configuration for all time. At each time step a vertex v with 0 guards is specified and the guards must reconfigure so that
1 or 2 guards relocate to v and the the resulting configuration of guards is a Roman dominating configuration. During the
reconfiguration each guard either stays in place of moves along an edge to an adjacent vertex. We show
 that if G is a tree with
n vertices, then it is always possible to eternally maintain a Roman dominating configuration with 7n
guards, and describe
8
all trees for which no smaller number of guards suffices.
ERIN MEGER, Concordia University
[Monday December 6 / lundi 6 décembre, 16:30]
Distanced Eternal Domination on Graphs
Eternal domination in a graph is a dynamic process which protects a graph from an infinite sequence of vertex attacks. In
eternal k-domination, a set of guards seeks to protect the graph using a distance k dominating set. There is an attack that
occurs and the guards move positions up to distance k, to cover the attacked vertex, subsequently another attack occurs and
they must move from their present positions. The minimum size of a set such that the graph can be protected from attacks
∞
indefinitely is called the eternal k domination number of the graph, denoted γall,k
(G). In this talk, we will focus on the case
where k = 2, and detail the result for the case of perfect m-ary trees of depth d. For such graphs T :
∞
(T ) = 1 +
γall,2

md − 1
m2 − 1

In general, the computation of this parameter is not known for most graphs, and determining if a set is an eternal k-dominating
set is a difficult problem. Other results will be discussed, and open problems towards a reduction on trees will be presented.
BOJAN MOHAR, SFU
[Tuesday December 7 / mardi 7 décembre, 10:00]
Cops and Robbers on geodesic spaces
The game of Cops and Robber is traditionally played on a finite graph. The purpose of this talk is to introduce and analyze the
game that is played on an arbitrary geodesic space (a metric space in which each pair of points at distance d is connected by
a geodesic of length d). The game is defined in such a way that it preserves the beauty and power of discrete games played on
graphs and also keeps the specialties of the pursuit-evasion games played on polyhedral complexes. It is shown that the game
can be approximated by finite games of discrete type. As a consequence a min-max theorem is obtained for the version of the
game where the goal of the cops is to minimize the distance to the robber throughout the duration of the game.
BOTING YANG, University of Regina
[Tuesday December 7 / mardi 7 décembre, 14:00]
A Linear-Time Algorithm for the One-Visibility Cop Number of Trees
In this talk, we consider the one-visibility cops and robbers game. We give strategies to search trees according to their
structures. We present a linear-time algorithm for computing the one-visibility cop number of trees. We also give relations
between one-visibility and zero-visibility cop numbers. This is joint work with Tanzina Akter.
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Théorie des graphes et ses applications
Org: Sinan Aksoy (Pacific Northwest National Laboratory), Nicole Eikmeier (Grinnell College) and/et
Stephen J. Young (Pacific Northwest National Laboratory)
Schedule/Horaire
Sunday December 5
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30

dimanche 5 décembre

Esmeralda Năstase (Xavier University), Graphs, Codes, and Compressed Sensing (p. 123)
Philip Chodrow (UCLA), Nonbacktracking Spectral Clustering of Nonuniform Hypergraphs (p. 120)
Nikita Deniskin (Scuola Normale Superiore), Vertex distinction and interlacing with subgraph centrality
(p. 121)
Ilya Amburg (Cornell University), Localization in harmonic vectors of simplicial complexes (p. 120)
Dina Mistry (Bill & Melinda Gates Foundation), Modeling the spread and impact of COVID-19 in contact
networks (p. 122)
Rebecca Jones (Brigham Young University), Predicting Roles in Dynamic Social Networks (p. 121)

Monday December 6
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30

lundi 6 décembre

Valerie Poulin (Tutte Institute for Mathematics and Computing), Evaluating Graph Clustering Algorithms: Beware ! (p. 124)
Sophie Spirkl (Waterloo), New results on polynomial χ-boundedness (p. 124)
Giovanni Petri (ISI Institute), Social contagion and norm emergence on simplicial complexes and hypergraphs (p. 123)
Jenna Pope (Pacific Northwest National Laboratory), Geometric learning for sampling atomic conformations (p. 123)
Nicholas Landry (University of Colorado, Boulder), Hypergraph assortativity: A dynamical systems
perspective (p. 122)
Mari Kawakatsu (Princeton), Emergence of hierarchy in networked endorsement dynamics (p. 122)
Christian Gaetz (MIT), The hull metric, linear extensions, and Cayley graphs of Coxeter groups (p. 121)
Sandip Roy (Washington State University/ Pacific Northwest National Laboratory), Algebraic Graph
Theory Techniques for Resilience in Critical Infrastructures (p. 124)

Abstracts/Résumés
ILYA AMBURG, PNNL
[Sunday December 5 / dimanche 5 décembre, 16:00]
Localization in harmonic vectors of simplicial complexes
Simplicial complexes allow for modeling higher-order interactions beyond the standard pairwise graph paradigm, and naturally
lend themselves to analysis of edge flows through the spectra of associated higher-order Laplacians. However, theoretical
foundations and principled tools to justify and unify the various methods that have been introduced to study harmonic
flows are sorely missing. In particular, at the heart of many edge signal analysis algorithms lie implicit assumptions regarding
localization of harmonic vectors around “holes” in the complex. Here, we begin the principled study of localization properties of
harmonic vectors. We provide theoretical insights for why localization of harmonics is expected given some assumptions about
the underlying simplicial complex, and demonstrate that it occurs in empirical networks from a wide range of disciplines. We
leverage these results to construct a hole localization algorithm that performs many orders of magnitude faster than state-ofthe-art algorithms while yielding solutions with more desirable properties. The resulting localized harmonics also provide rich
features, which we demonstrate increase performance in various machine learning tasks.
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PHILIP CHODROW, Department of Mathematics, UCLA
[Sunday December 5 / dimanche 5 décembre, 14:30]
Nonbacktracking Spectral Clustering of Nonuniform Hypergraphs
Spectral methods offer a tractable, global framework for clustering in graphs via eigenvector computations on graph matrices.
Hypergraph data, in which entities interact on edges of arbitrary size, poses challenges for matrix representations and therefore
for spectral clustering methods. Some spectral methods exist for hypergraphs in which all edges have the same size, but
many data sets are nonuniform and violate this restriction. We study spectral clustering for nonuniform hypergraphs based on
the hypergraph nonbacktracking operator. After reviewing the definition of this operator and its basic properties, we prove a
theorem of Ihara-Bass type to enable faster computation of eigenpairs. We then propose an approximate coordinate ascent
algorithm for inference in a hypergraph stochastic blockmodel via linearized belief-propagation. Based on this algorithm, we
pose a conjecture about detectability thresholds in nonuniform hypergraph stochastic blockmodels. We perform experiments
in real and synthetic data that underscore the benefits of hypergraph methods (over graph-based methods) when interactions
of different sizes carry different information about cluster structure.
Joint work with Jamie Haddock (Harvey Mudd College) and Nicole Eikmeier (Grinnell College)
NIKITA DENISKIN, Scuola Normale Superiore
[Sunday December 5 / dimanche 5 décembre, 15:00]
Vertex distinction and interlacing with subgraph centrality
Centrality measures are often used to determine the most important vertices of a graph. We focus on subgraph centrality,
which is based on the matrix exponential of βA, where β is a parameter and A is the adjacency matrix of the graph.
Our objective is to study when two different vertices have the same subgraph centrality, and their interlacing values, i.e. how
many times their relative ranking reverses as β varies from 0 to ∞. We show a recent proof of Estrada’s conjecture, which is
related to cospectral vertices and walk-regular graphs ; we also show some bounds on the number of interlacing values for two
vertices.
This is a joint work with Michele Benzi (Scuola Normale Superiore).
CHRISTIAN GAETZ, Harvard University
[Monday December 6 / lundi 6 décembre, 16:30]
The hull metric, linear extensions, and Cayley graphs of Coxeter groups
A subset C of the vertices of a graph G is called convex if any vertex on a shortest path in G between two elements of C also
lies in C. When G is the Cayley graph of the symmetric group for the generating set of simple transpositions, convex sets are
in bijection with labeled posets, and the size of the convex set is the number of linear extensions of the poset, an important
quantity for many applications. We reinterpret an inequality of Sidorenko for linear extensions as a triangle inequality for a
“hull metric” on this graph and give new proofs. The existence of this hull metric seems to be quite rare for general graphs,
but we conjecture it holds for the standard Cayley graphs of arbitrary Coxeter groups, and prove several special cases. Joint
work with Yibo Gao.
REBECCA JONES, Brigham Young University
[Sunday December 5 / dimanche 5 décembre, 17:00]
Predicting Roles in Dynamic Social Networks
In social networks, role detection is the process of identifying people who have similar types of connections or certain importance
in the network. For example, a social media network might have influencers who can influence a large number of people,
authorities who are experts on their subjects, hubs who point to authorities, and loners, people who have very few connections.
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Using Non-Negative Matrix Factorization (NMF), we can identify and describe these roles in a network based off of structural
properties of the network as well as attributes of the nodes. While NMF has been applied in various forms to dynamic social
networks, little work has been done in making predictions about roles. In this talk, I’ll discuss how NMF and machine learning
techniques can be applied to dynamic social networks to make predictions about how roles change.
MARI KAWAKATSU, Princeton University
[Monday December 6 / lundi 6 décembre, 16:00]
Emergence of hierarchy in networked endorsement dynamics
Many social and biological systems are characterized by enduring hierarchies, including those organized around prestige in
academia, dominance in animal groups, and desirability in online dating. Despite their ubiquity, the general mechanisms that
explain the creation and endurance of such hierarchies are not well understood. We introduce a generative model for the
dynamics of hierarchies using time-varying networks, in which new links are formed based on the preferences of nodes in the
current network and old links are forgotten over time. The model produces a range of hierarchical structures, ranging from
egalitarianism to bistable hierarchies, and we derive critical points that separate these regimes in the limit of long system
memory. Importantly, our model supports statistical inference, allowing for a principled comparison of generative mechanisms
using data. We apply the model to study hierarchical structures in empirical data on hiring patterns among mathematicians,
dominance relations among parakeets, and friendships among members of a fraternity, observing several persistent patterns as
well as interpretable differences in the generative mechanisms favored by each. Our work contributes to the growing literature
on statistically grounded models of time-varying networks.
NICHOLAS LANDRY, University of Colorado Boulder
[Monday December 6 / lundi 6 décembre, 15:00]
Hypergraph assortativity: A dynamical systems perspective
The largest eigenvalue of the matrix describing a network’s contact structure is often important in predicting the behavior
of dynamical processes. We extend this notion to hypergraphs and motivate the importance of an analogous eigenvalue,
the expansion eigenvalue, for hypergraph dynamical processes. Using a mean-field approach, we derive an approximation to
the expansion eigenvalue and its associated eigenvector in terms of the degree sequence for uncorrelated hypergraphs. We
introduce a generative model for hypergraphs that includes degree assortativity, and use a perturbation approach to derive
an approximation to the expansion eigenvalue and its corresponding eigenvector for assortative hypergraphs. We validate our
results with both synthetic and empirical datasets. We define the dynamical assortativity, a dynamically sensible definition of
assortativity for uniform hypergraphs, and describe how reducing the dynamical assortativity of hypergraphs through preferential
rewiring can extinguish epidemics.
DINA MISTRY
[Sunday December 5 / dimanche 5 décembre, 16:30]
Modeling the spread and impact of COVID-19 in contact networks
In the early phase of the COVID-19 pandemic, efforts to mitigate and control the spread of the virus focused on nonpharmaceutical interventions (NPI) while research into vaccine development and anti-viral treatments were ongoing. The most
common NPI were physical distancing and the closure of in-person schools and workplaces where possible. However, these
interventions are not without their cost. Targeted interventions such as the closure of schools results in lost in-person school days
for children. Mechanistic models in networks can be used to model the potential impact of targeted strategies while exploring
different transmission scenarios. Here we performed analysis using Covasim (covasim.org), an open-source agent-based model
of disease transmission in networks to investigate the dynamics of the COVID-19 pandemic in Seattle, Washington and explore
the impact of diagnostic testing, scheduling, and structural interventions to mitigate transmission in schools and the greater
community. Complex models aimed at evaluating targeted interventions also call for increased realism and accuracy of the
descriptions of how people are in contact in their everyday lives. We use data-driven multi-layered networks generated by the
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SynthPops model (synthpops.org) to model the population of Seattle with realistic age distributions, age mixing patterns, and
network structure. We found that no scenario of reopening schools is without risk of transmission or many days spent learning
at home for children, however a focus on in-person learning for children in the youngest age groups presented the lowest risk
scenario, provided sufficient countermeasures are implemented in schools such as diagnostic testing and screening.
ESMERALDA NĂSTASE, Xavier University
[Sunday December 5 / dimanche 5 décembre, 14:00]
Graphs, Codes, and Compressed Sensing
The Interval-passing algorithm (IPA) used in compressed sensing is an iterative process that is used to recover a k-sparse signal
x ∈ Rn from a linear measurement vector y where y = Hx. The matrix H is called the measurement matrix. Similar to the
iterative decoder used in decoding low-density parity-check (LDPC) codes, the IPA may be modeled by a bipartite graph called
a Tanner graph. Yakimenka and Rosnes showed that graphical substructures called termatiko sets characterize when the IPA
fails ; the size of the smallest termatiko set is called the termatiko distance. In this talk, we present new results on the structure
of different types of termatiko sets as well as bounds on the sizes of termatiko sets that exist in the graphs corresponding to
certain classes of measurement matrices. This work gives new insight to designing good graphs (and corresponding measurement
matrices) for compressed sensing.
GIOVANNI PETRI, ISI Foundation
[Monday December 6 / lundi 6 décembre, 14:00]
Social contagion and norm emergence on simplicial complexes and hypergraphs
Complex networks have been successfully used to describe dynamical processes of social and biological importance. Two classic
examples are the spread of diseases and the emergence of shared norms in populations of networked interacting individuals.
However, pairwise interactions are often not enough to fully characterize contagion or coordination processes, where influence
and reinforcement are at work. Here we present recent results on the higher-order generalization of the SIS process and
of the naming game. First, we numerically show that a higher-order contagion model displays novel phenomena, such as a
discontinuous transition induced by higher-order interactions. We show analytically that the transition is discontinuous and that
a bistable region appears where healthy and endemic states co-exist. Our results help explain why critical masses are required
to initiate social changes and contribute to the understanding of higher-order interactions in complex systems. We then turn to
the naming game as a prototypical example of norm emergence and show that higher-order interactions can create interesting
novel phenomenologies, for example, they can explain how –when communication among agents is inefficient– even very small
committed minorities are able to bring the system to a tipping point and flip the majority in the system. We conclude with an
outlook on higher-order models, posing new questions and paving the way for modelling dynamical processes on these networks.

JENNA POPE, Pacific Northwest National Laboratory
[Monday December 6 / lundi 6 décembre, 14:30]
Geometric learning for sampling atomic conformations
A material’s atomic conformation dictates the resulting electronic and mechanical properties ; therefore, determining the
experimentally realizable conformation is a key task in molecular modeling. Ab initio approaches allow one to compute the
relaxed conformation with high accuracy, albeit at high computational cost. Alternatively, high-throughput sampling methods
allow one to quickly explore large areas of chemical space, but at reduced accuracy. Traditional Monte Carlo approaches to
sampling atomic conformations rely on predefined structural perturbations of a structure’s 3D point cloud, such as rotations
around specific bonds or translations of specific atoms. However, in material systems under periodic boundary conditions, ideal
sampling perturbations are not well defined as most material systems do not have covalent bonds around which to rotate and
atom translations lead to cascading atomic motions across the entire material. Therefore, we redefine the problem to sample
graphs, rather than 3D point clouds. We designed a graph neural network (GNN) to sample atomic conformations learned from
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a training set of relevant structures in lieu of predefined perturbations. This talk will discuss the definition of material graphs
and sampling of new material graphs via GNN.
VALERIE POULIN, Tutte Institute for Mathematics and Computing
[Monday December 6 / lundi 6 décembre, 10:00]
Evaluating Graph Clustering Algorithms: Beware !
An impressive number of graph clustering algorithms have been proposed, studied and compared over the past decades. To
identify better graph clustering techniques, one needs a way to score the techniques against one another. A typical method is
to compare values of some similarity measure between ground truth partitions of given graphs and the partitions produced by
the different algorithms on those graphs. However, the choice of the similarity measure used is crucial and has a huge impact
on the conclusions made.
In graph clustering comparison studies, set partition similarities are used as accuracy measures. Typically, a member of the paircounting family such as Adjusted Rand Index, or of the Shannon information-based family such as Adjusted Mutual Information
is used to assess the superiority of a graph clustering algorithm over another. These measures are designed for comparing set
partitions and not graph partitions specifically. We call them graph-agnostic as they ignore the graph structure.
In this work, we introduce a family of graph-aware similarity measures with their adjusted forms for graph partitions and prove
that the combination of both graph-agnostic and graph-aware measures is critical for effectively comparing graph partitions.
SANDIP ROY, Washington State University
[Monday December 6 / lundi 6 décembre, 17:00]
Algebraic Graph Theory Techniques for Resilience in Critical Infrastructures
As critical infrastructures become pervasively cyber-enabled, they are increasingly being subjected to heterogeneous threats
arising from both the cyber world and physical world. At the same time, individual threats are having growing impact on infrastructure performance, as the infrastructures become increasingly complex and stressed. The growing susceptibility of critical
infrastructures to threats has fostered research on the design of resilient decision algorithms and controls for infrastructures. In
this talk, I will argue that algebraic graph theory concepts can support the design of resilient decision-making capabilities for
infrastructures. In particular, using case studies from several domains (air traffic management, microgrid control), I will show
that algebraic graph theory metrics give insight into the vulnerability of infrastructures to threats, and also enable positioning
of control resources to mitigate these vulnerabilities.
SOPHIE SPIRKL, University of Waterloo
[Monday December 6 / lundi 6 décembre, 10:30]
New results on polynomial χ-boundedness
The number of colours required to colour a graph G (the chromatic number χ(G)) is at least its clique number, that is, the
maximum size of a set of pairwise adjacent vertices. A class of graphs is χ-bounded if the converse is approximately true, that
is, the chromatic number is at most some function of the clique number. In this talk, we are interested in when this function can
be chosen as a polynomial. I will discuss some recent results in the case of forbidding a single graph as an induced subgraph.
Joint work with Alex Scott and Paul Seymour.
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Théorie des groupes et topologie en basses dimensions
Org: Adam Clay (University of Manitoba) and/et Dale Rolfsen (University of British Columbia)
Schedule/Horaire
Saturday December 4
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

samedi 4 décembre

Allison Moore (Virginia Commonwealth University), Cosmetic crossings, cosmetic surgery and Conway
spheres (p. 128)
Idrissa Ba (Manitoba), Circular orderability and 3-manifolds (p. 126)
Chenxi Wu (University of Wisconsin–Madison), Fibered cones and stable translation lengths on sphere
graphs (p. 128)
Dror Bar-Natan (Toronto), Kashaev’s Signature Conjecture (p. 126)

Sunday December 5
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

dimanche 5 décembre

Beibei Liu (Georgia Institute of Technology), Four manifolds with no smooth spines (p. 128)
Antonio Alfieri (Université du Québec à Montréal), Instanton Floer homology of almost-rational plumbings (p. 126)
Jonathan Johnson (Oklahoma State University), Bi-Orderability Techniques and Double Twist Links
(p. 127)
Tyrone Ghaswala (Université du Québec à Montréal), Covers and mapping class groups of orbifolds
(p. 126)

Monday December 6
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

lundi 6 décembre

Liam Watson (UBC), Symmetry & Mutation (p. 128)
Thomas Koberda (University of Virginia), Hamiltonicity of graphs through cohomology of right-angled
Artin groups (p. 127)
Bojun Zhao (University of Buffalo), Left orderability, foliations, and transverse (π1 , R) structures for
3-manifolds with sphere boundary (p. 128)
Sina Abbasi (University of Toronto), A Combinatorial Proof that Classical Knots Embed in Virtual Knots
(p. 125)

Tuesday December 7
9:00 - 9:30
9:30 - 10:00
10:00 - 10:30
10:30 - 11:00
11:00 - 11:30

mardi 7 décembre

Claudius Zibrowius (University of Regensburg), Rasmussen invariants (p. 129)
Tye Lidman (North Carolina State University), Satellite operations and concordance homomorphisms
(p. 127)
Cameron Gordon (University of Texas at Austin), The ADE Conjecture for links (p. 127)
Steve Boyer (Université du Québec à Montréal), The ADE conjecture for hyperbolic links (p. 126)
Hannah Turner (Georgia Tech), Fractional Dehn twists and left-orders on mapping class groups (p. 128)

Abstracts/Résumés

SINA ABBASI, University of Toronto
[Monday December 6 / lundi 6 décembre, 17:30]
A Combinatorial Proof that Classical Knots Embed in Virtual Knots
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In his paper "What is a virtual link ?" Kuperberg showed that classical knots embed in virtual knots using three-dimensional
topology. We present a combinatorial proof of this fact using Manturov’s idea of a parity.
ANTONIO ALFIERI, CRM-ISM
[Sunday December 5 / dimanche 5 décembre, 16:30]
Instanton Floer homology of almost-rational plumbings
Plumbed three-manifolds are those three-manifolds that can be be realized as links of isolated complex surface singularities.
Inspired by Heegaard Floer theory Nemethi introduced a combinatorial invariant of complex surface singularities (lattice cohomology) that is conjectured to be isomorphic to Heegaard Floer homology. I will expose some recent work in collaboration
with John Baldwin, Irving Dai, and Steven Sivek showing that the lattice cohomology of an almost-rational singularity is
isomorphic to the framed instanton Floer homology of its link. The proof goes through lattice cohomology and makes use of
the decomposition along characteristic vectors of the instanton cobordism maps found by Baldwin and Sivek.
IDRISSA BA, University of Manitoba
[Saturday December 4 / samedi 4 décembre, 16:30]
Circular orderability and 3-manifolds
This talk will be about circular orderability of the fundamental group of 3-manifolds. In particular, the circular orderability of
the fundamental groups of graph manifolds and cyclic branched covers.
We will also talk about how circular orderability behavior with respect to cyclic branched covers compares to left-orderability.
This is a joint work with Adam Clay.
DROR BAR-NATAN, University of Toronto, Mathematics
[Saturday December 4 / samedi 4 décembre, 17:30]
Kashaev’s Signature Conjecture
(With Sina Abbasi) I will display side by side two nearly identical computer programs whose inputs are knots and whose outputs
seem to always be the same. I’ll then admit, very reluctantly, that I don’t know how to prove that these outputs are always
the same. One program I wrote mostly in Bedlewo, Poland, in the summer of 2003 and as of recently I understand why it
computes the Levine-Tristram signature of a knot. The other is based on the 2018 preprint “On Symmetric Matrices Associated
with Oriented Link Diagrams” by Rinat Kashaev (arXiv:1801.04632), where he conjectures that a certain simple algorithm also
computes that same signature.
STEVE BOYER, UQAM
[Tuesday December 7 / mardi 7 décembre, 10:30]
The ADE conjecture for hyperbolic links
The ADE links are obtained as the boundaries of the oriented surfaces obtained by plumbing positive Hopf bands according
to one of the trees determined by the simply laced Dynkin diagrams Am , Dm , E6 , E7 , E8 . The ADE conjecture characterises
these links among fibred, strongly quasipositive links in terms of their cyclic branched covers. In this talk we use pseudo-Anosov
flows to verify that the fundamental groups of the cyclic branched covers of hyperbolic, fibred, strongly quasipositive links are
left-orderable, thus verifying the hyperbolic case of the conjecture.
This is joint work with Cameron Gordon and Ying Hu.
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TYRONE GHASWALA, Université du Québec à Montréal
[Sunday December 5 / dimanche 5 décembre, 17:30]
Covers and mapping class groups of orbifolds
This talk will be a 20 minute advertisement for treating branched covers of surfaces as honest-to-goodness covers of orbifolds
whenever possible. The advertisement will feature a theorem relating the mapping class group of the covering orbifold to that
of the base orbifold, and a theorem about braid group actions on free groups.
This is part of joint work with Rylee Lyman.
CAMERON GORDON, University of Texas at Austin
[Tuesday December 7 / mardi 7 décembre, 10:00]
The ADE Conjecture for links
A fibered link L induces a contact structure on S 3 , which is tight if and only if L is strongly quasipositive. Examples of such
FSQP links are plumbings of positive Hopf links. We consider the question of when the n-fold cyclic branched cover Σn (L)
of an FSQP link L is an L-space. (Assuming the L-space Conjecture, for L prime this is equivalent to π1 (Σn (L) not being
left-orderable, and to Σn (L) not supporting a co-orientable taut foliation.) The ADE Conjecture is that for L prime and FSQP,
Σn (L) is an L-space for some n ≥ 2 if and only if L is a plumbing of positive Hopf links according to the tree corresponding
to one of the ADE Dynkin diagrams.
The problem falls naturally into three cases, where the exterior of L is Seifert fibered, hyperbolic, or toroidal. In this talk we
will discuss some background to the ADE Conjecture and the fact that it is true in the Seifert fibered case.
This is joint work with Steve Boyer and Ying Hu.
JONATHAN JOHNSON, Oklahoma State University
[Sunday December 5 / dimanche 5 décembre, 17:00]
Bi-Orderability Techniques and Double Twist Links
The bi-orderability of link groups has become a fascinating research topic. In this talk, we will survey some useful tools that
have been developed to investigate the bi-orderability of link complements, including results of Linnell-Rhemtulla-Rolfsen, Ito,
and Kin-Rolfsen. In particular, we will apply these techniques to the double twist link groups.
THOMAS KOBERDA, University of Virginia
[Monday December 6 / lundi 6 décembre, 16:30]
Hamiltonicity of graphs through cohomology of right-angled Artin groups
I will discuss the dictionary between the algebraic structure of a right-angled Artin group and the combinatorics of the defining
graph. I will then use the cohomology of a right-angled Artin group to provide a characterization of Hamiltonicity of the
underlying graph.
TYE LIDMAN, North Carolina State University
[Tuesday December 7 / mardi 7 décembre, 9:30]
Satellite operations and concordance homomorphisms
Two knots are (smoothly) concordant if they cobound a (smooth) annulus in S 3 × I. The concordance classes of knots
form a group called the concordance group. Conjecturally, satellite operations do not induce interesting endomorphisms of
the concordance group. We use some standard techniques in Heegaard Floer homology to confirm this conjecture for a large
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number of satellite operations. If time, we will discuss one of the tools, which gives some relationship between Heegaard Floer
homology and the Torelli group. This is joint work with Allison Miller and Juanita Pinzon-Caicedo.
BEIBEI LIU, Georgia Institute of Technology
[Sunday December 5 / dimanche 5 décembre, 16:00]
Four manifolds with no smooth spines
It is an interesting question to ask whether a compact smooth 4-manifold which deformation retracts to a PL embedded closed
surface contains a smooth spine, i.e. deformation retracts onto a smoothly embedded surface. In this talk, we will use Heegaard
Floer homology and high-dimensional surgery theory to give some obstructions. We will also discuss some examples where the
interior of the 4-manifold is negatively curved.
ALLISON MOORE, Virginia Commonwealth University
[Saturday December 4 / samedi 4 décembre, 16:00]
Cosmetic crossings, cosmetic surgery and Conway spheres
A tangle decomposition along a Conway sphere breaks a knot or link into simpler pieces, each of which is a two-string tangle.
In this talk, we’ll discuss (one of the ways) in which Khovanov homology can be calculated using tangle decompositions. In
particular, the algebraic invariants can be realized geometrically as immersed curves on the four-punctured sphere. This strategy
turns out to be quite useful for investigating two classic open problems: the cosmetic surgery conjecture and the cosmetic
crossing conjecture. This is joint with Kotelskiy, Lidman, Watson and Zibrowius.
HANNAH TURNER, Georgia Insitute of Technology
[Tuesday December 7 / mardi 7 décembre, 11:00]
Fractional Dehn twists and left-orders on mapping class groups
Three-manifolds admit descriptions called open book decompositions ; in this setting a surface with boundary and a mapping
class describe the 3-manifold. One invariant of an open book is the fractional Dehn twist coefficient (FDTC). The FDTC is a
real number invariant of a mapping class of a surface with boundary, which has connections to contact topology and foliation
theory. I’ll show that the FDTC of a given surface can be computed using a multitude of geometrically defined left-orders on
the mapping class group due to Thurston. This is joint work with Diana Hubbard.
LIAM WATSON, UBC
[Monday December 6 / lundi 6 décembre, 16:00]
Symmetry & Mutation
Mutation is a relatively simple process for altering a knot in a non-trivial way, but it turns out to be quite tricky to see the
difference between mutant pairs—a surprisingly wide range of knot invariants are unable to distinguish mutants. I will give
some background on the symmetry group associated with a knot, and show that this group is sometimes able to see mutation.

CHENXI WU, UW Madison
[Saturday December 4 / samedi 4 décembre, 17:00]
Fibered cones and stable translation lengths on sphere graphs
I will discuss some of my prior works in collaboration with Harry Baik, Dongryul Kim, Hyunshik Shin and Eiko Kin on stable
translation lengths on sphere graphs for maps in a fibered cone, and discuss the applications on maps on surfaces, finite graphs
and handlebody groups.
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BOJUN ZHAO, University at Buffalo
[Monday December 6 / lundi 6 décembre, 17:00]
Left orderability, foliations, and transverse (π1 , R) structures for 3-manifolds with sphere boundary
Let M be a closed orientable irreducible 3-manifold such that π1 (M ) is left orderable.
(a) Let M0 = M − Int(B 3 ), where B 3 is a 3-ball in M . We show that there exists a Reebless co-orientable foliation F in
M0 , whose leaves may be transverse to ∂M0 or tangent to ∂M0 at their intersections with ∂M0 , such that F has a transverse
(π1 (M0 ), R) structure and that F is analogous to taut foliations (in closed 3-manifolds) in the following sense: there exists a
compact 1-manifold (i.e. a finite union of properly embedded arcs and/or simple closed curves) transverse to F that intersects
every leaf of F.
(b) We have a process to produce a foliation F as given in (a), which deponds on the choice of a left-invariant order of π1 (M )
and certain fundamental domain Γ of M . If M admits a taut foliation that has a transverse (π1 (M ), R) structure, then some
resulting foliation of our process can extend to a taut foliation in M that has a transverse (π1 (M ), R) structure. If M admits
an R-covered foliation, then some resulting foliation of our process can extend to an R-covered foliation in M . Furthermore,
we conjecture that every resulting foliation of our process can extend to a taut foliation in M that has a transverse (π1 (M ), R)
structure.
CLAUDIUS ZIBROWIUS, University of Regensburg
[Tuesday December 7 / mardi 7 décembre, 9:00]
Rasmussen invariants
I will explain the ideas behind an eponymous postcard that appeared as
Math. Res. Postc. (2021), vol. 1 no. 2
https://secure.math.ubc.ca/Links/mrp/cards/mrp2.pdf
This is joint work in progress with Lukas Lewark and builds on earlier joint work with Artem Kotelskiy and Liam Watson.
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Schedule/Horaire
Saturday December 4
10:00
10:20
14:00
14:40

-

10:20
11:00
14:40
15:00

16:00 - 16:40
16:40 - 17:20
17:20 - 17:40

samedi 4 décembre

Ville Suomala (University of Oulu), Fractal percolation, points, and lines (p. 133)
Vjekoslav Kovač (University of Zagreb), Density theorems for anisotropic point configurations (p. 132)
Michael Hochman (The Hebrew University) (p. 131)
Marina Iliopoulou (University of Kent), Sharp Lp estimates for oscillatory integral operators of arbitrary
signature (p. 132)
Suresh Eswarathasan (Dalhousie University), Fractal uncertainty principle for discrete Cantor sets for
random alphabets (p. 131)
Hong Wang (UCLA), Distance sets spanned by sets of dimension d/2 (p. 133)
Krystal Taylor (The Ohio State University), Newhouse Thickness and Falconer-type problems (p. 133)

Sunday December 5
10:00 - 10:20
10:20 - 10:40
10:40 - 11:00
14:00 - 14:20
14:20 - 14:40
14:40 - 15:00
16:00 - 16:40
16:40 - 17:20
17:20 - 18:00

dimanche 5 décembre

Jonathan Fraser (University of St. Andrews), Assouad dimension of distance sets (p. 131)
Jennifer Duncan (University of Birmingham), Some Global Results on Nonlinear Brascamp-Lieb Inequalities (p. 131)
Lenka Slavikova (Charles University), Local bounds for singular Brascamp-Lieb forms with cubical structure (p. 133)
Benjamin Bruce (University of British Columbia), Scale-invariant restriction estimates for some hyperbolic surfaces (p. 130)
Galia Dafni (Concordia University), Inhomogeneous cancellation conditions and Calderón–Zygmund type
operators on local Hardy spaces (p. 130)
Francesco Di Plinio (Washington University), Maximal Subspace Averages (p. 131)
Joshua Zahl (University of British Columbia), The dimension of exceptional parameters for nonlinear
projections, and the discretized Elekes-Rónyai theorem. (p. 133)
Dominique Maldague (MIT), Small cap decoupling for the cone in R3 (p. 132)
Eyvindur Palsson (Virginia Tech), Triangles and the triangle averaging operator (p. 132)

Abstracts/Résumés
BENJAMIN BRUCE, University of British Columbia
[Sunday December 5 / dimanche 5 décembre, 14:00]
Scale-invariant restriction estimates for some hyperbolic surfaces
I will discuss scale-invariant Fourier restriction estimates for two hyperbolic surfaces. One is the "hyperbolic cone” in R4 , a
conic surface whose cross sections are hyperbolic paraboloids. The other is the one-sheet hyperboloid in R3 . The geometric
structure of these surfaces, especially the presence of many lines, plays a large role in the proof of the estimates. Partially joint
work with Diogo Oliveira e Silva and Betsy Stovall.
GALIA DAFNI, Concordia University
[Sunday December 5 / dimanche 5 décembre, 14:20]
Inhomogeneous cancellation conditions and Calderón–Zygmund type operators on local Hardy spaces
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In joint work with Chun Ho Lau (Concordia), Tiago Picon (Universidade São Paulo), and Claudio Vasconcelos (Universidade
Federal de São Carlos), we present a new approach to atoms and molecules on Goldberg’s local Hardy spaces hp (Rn ), 0 < p ≤ 1,
assuming appropriate cancellation conditions. As applications, we prove a version of Hardy’s inequality and improved continuity
results for inhomogeneous Calderón–Zygmund operators on these spaces.
FRANCESCO DI PLINIO, Washington University in St. Louis
[Sunday December 5 / dimanche 5 décembre, 14:40]
Maximal Subspace Averages
We study maximal operators associated to singular averages along finite subsets of the Grassmannian of d-dimensional subspaces
of the n-dimensional Euclidean space. The well studied d = 1 case corresponds to the usual directional maximal function.
We provide a systematic study of all cases 1 ≤ d < n and prove essentially sharp L2 bounds for the maximal subspace
averaging operator in terms of the cardinality of the finite subset without any assumption on the structure. In the codimension
1 case, that is n = d + 1, we prove the precise critical weak (2, 2)-bound. Our estimates rely on Fourier analytic almost
orthogonality principles, combined with polynomial partitioning, but we also use spatial analysis based on the precise calculation
of intersections of d-dimensional plates. Joint work with Ioannis Parissis, University of Basque Country and IkerBasque.
JENNIFER DUNCAN, University of Birmingham
[Sunday December 5 / dimanche 5 décembre, 10:20]
Some Global Results on Nonlinear Brascamp-Lieb Inequalities
The Brascamp-Lieb inequalities are a powerful generalisation of many classical multilinear inequalities, such as Hölder’s inequality, Young’s convolution inequality, and the Loomis-Whitney inequality, as well as a fundamental manifestation of a notion
of transversality that commonly arises in multilinear harmonic analysis. In this talk, I will introduce the linear and nonlinear
Brascamp-Lieb inequalities, explain their relation to topics such as multilinear Kakeya and Fourier restriction, and discuss
some of the results I have proved over the course of my PhD, which aim to address the question of nonlinear Brascamp-Lieb
inequalities over unbounded domains.
SURESH ESWARATHASAN, Dalhousie University
[Saturday December 4 / samedi 4 décembre, 16:00]
Fractal uncertainty principle for discrete Cantor sets for random alphabets
The fractal uncertainty principle (FUP) introduced by Dyatlov-Zahl ’16 has seen some powerful applications in the last few
years and become a hot topic in harmonic analysis. In this talk, we study the FUP for discrete Cantor sets from a probabilistic
perspective. We show that randomizing our alphabets gives a quantifiable improvement over the current “zero” and “pressure”
bounds. In turn, this provides the best possible exponent when the Cantor sets enjoy either the strongest Fourier decay or
additive energy assumptions. This is joint work with Xiaolong Han (Cal. State Northridge)
JONATHAN FRASER, University of St Andrews
[Sunday December 5 / dimanche 5 décembre, 10:00]
Assouad dimension of distance sets
The ‘distance set problem’ concerns understanding the relationship between the size (e.g. dimension) of a set F ⊆ Rd and the
associated ‘distance set’ {|x − y| : x, y ∈ F }. I will discuss recent progress on the Assouad dimension version of this problem.
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MICHAEL HOCHMAN, The Hebrew University
[Saturday December 4 / samedi 4 décembre, 14:00]

MARINA ILIOPOULOU, University of Kent
[Saturday December 4 / samedi 4 décembre, 14:40]
Sharp Lp estimates for oscillatory integral operators of arbitrary signature
The restriction problem in harmonic analysis asks for Lp bounds on the Fourier transform of functions defined on curved
surfaces. In this talk, we will present improved restriction estimates for hyperbolic paraboloids, that depend on the signature of
the paraboloids. These estimates still hold, and are sharp, in the variable coefficient regime. This is joint work with Jonathan
Hickman.
VJEKOSLAV KOVAČ, University of Zagreb
[Saturday December 4 / samedi 4 décembre, 10:20]
Density theorems for anisotropic point configurations
Several mathematical areas search for patterns in large, but otherwise arbitrary structures. Euclidean density theorems seek
for dilated, rotated, and translated copies of a fixed finite point configuration within a "large" subset of the Euclidean space
of appropriate dimension, where "largeness" is then defined as having a strictly positive (appropriately defined) density. Of
particular interest are results that identify the configuration dilated by all sufficiently large scales ; a line of research proving
such results extends back to the 1980s and, so far, all results of this type discussed linear isotropic dilates of a fixed point
configuration. We will report on the beginnings of the study of analogous density theorems for families of point configurations
generated by anisotropic dilations, i.e., families with power-type dependence on a single parameter interpreted as their size.
At the same time, we will single out anisotropic multilinear singular integral operators associated with these combinatorial
problems, as they are interesting on their own. We will also mention related author’s joint work with P. Durcik, K. Falconer,
L. Rimanić, and A. Yavicoli.
DOMINIQUE MALDAGUE, MIT
[Sunday December 5 / dimanche 5 décembre, 16:40]
Small cap decoupling for the cone in R3
Decoupling involves taking a function with complicated Fourier support and measuring its size in terms of projections onto
easier-to-understand pieces of the Fourier support. A simple example is periodic solutions to the Schrodinder equation in one
spatial and one time dimension, which have Fourier series expansions with frequency points on the parabola (n, n2 ). The
exponential sum (Fourier series) itself is difficult to understand, but each summand is very simple. I will explain the basic
statement of decoupling and the tools that go into the high/low frequency approach to its proof, focusing on upcoming work
in collaboration with Larry Guth concerning the cone in R3 . Our work further sharpens the refined L4 square function estimate
for the truncated cone C 2 = {(x, y, z) ∈ R3 : x2 + y 2 = z 2 , 1/2 ≤ |z| ≤ 2} from the local smoothing paper of L. Guth,
H. Wang, and R. Zhang. A corollary is sharp (p , Lp ) small cap decoupling estimates for the cone C 2 , for the sharp range of
exponents p. The base case of the “induction-on-scales" argument is the corresponding sharpened, refined L4 square function
inequality for the parabola, which leads to a new proof of canonical (Bourgain-Demeter) and small cap (Demeter-Guth-Wang)
decoupling for the parabola.
EYVINDUR PALSSON, Virginia Tech
[Sunday December 5 / dimanche 5 décembre, 17:20]
Triangles and the triangle averaging operator
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Point configuration questions can give rise to geometric averaging operators. A natural example is the spherical averaging
operator, which can encode the simple point configuration that is given by distance. In this talk I will introduce a multilinear
analogue, the triangle averaging operator and discuss some recent work on its mapping properties. If time permits I will also
discuss a recent Mattila-Sjolin type theorem for triangles.
LENKA SLAVIKOVA, Charles University
[Sunday December 5 / dimanche 5 décembre, 10:40]
Local bounds for singular Brascamp-Lieb forms with cubical structure
In this talk we discuss the boundedness properties of certain multilinear forms that involve a Calderón-Zygmund kernel and
possess a cubical structure. Special instances of these forms have found applications in enumerative combinatorics and ergodic
theory. Passing through local and sparse bounds, we prove a range of Lp bounds for these forms, extending thus an earlier result
by Durcik and Thiele which only allowed for one particular tuple of exponents. New in this context is the use of a modified
strong maximal function. This is a joint work with P. Durcik and C. Thiele.
VILLE SUOMALA, University of Oulu
[Saturday December 4 / samedi 4 décembre, 10:00]
Fractal percolation, points, and lines
I will discuss the following phase transitions for the dyadic fractal percolation in the plane: If the retention probability p is
at most 2(−k−2)/k then each line contains at most k − 1 points of the fractal percolation. If p > 2(−k−2)/k , then some line
contains k points of fractal percolation.
KRYSTAL TAYLOR, The Ohio State Math Department
[Saturday December 4 / samedi 4 décembre, 17:20]
Newhouse Thickness and Falconer-type problems
Th Falconer distance conjecture states that if E is a subset of Rd of Hausdorff dimension greater then d/2, then the set of
distances ∆(E) = {|x−y| : x, y ∈ E} has positive measure. Related questions include finding conditions on E which guarantee
that (1) ∆(E) has non-empty interior or ; (2) E contains various finite point configurations. We consider a variant of these
problems in which the Hausdorff dimension is replaced by an alternate notion of structure, mainly that of Newhouse thickness,
and the single distance |x − y| is replaced by a tuple of distances described by a given graph over E.
HONG WANG, UCLA
[Saturday December 4 / samedi 4 décembre, 16:40]
Distance sets spanned by sets of dimension d/2
If E is a set of Hausdorff dimension d/2 on R2 , how large is its distance set ∆(E) := {|x − y|, x, y ∈ E}. It turns out that
the problem is quite different from the one about sets of dimension > d/2. We will explain the difficulties and our results.
This is joint work with Pablo Shmerkin.
JOSHUA ZAHL, University of British Columbia
[Sunday December 5 / dimanche 5 décembre, 16:00]
The dimension of exceptional parameters for nonlinear projections, and the discretized Elekes-Rónyai theorem.
I will discuss exceptional parameters for nonlinear analogues of the (linear) projection function πθ (x, y) = x cos θ + y sin θ.
A direction θ is called exceptional for a set A if the dimension of the projection πθ (A) is smaller than the dimension of the
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projection in a "typical" direction. Results of Kaufman and Bourgain quantify the size of the set of exceptional directions.
There are several results concerning nonlinear generalizations of the projection function πθ . The theme of these results is that
under suitable constraints, nonlinear projections are as well-behaved as linear projections, with respect to the size of the set of
exceptional "directions." I will discuss a new and unexpected phenomena, which says that in general, nonlinear projections are
much better behaved than linear ones. This is joint work with Orit Raz.
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Schedule/Horaire
Sunday December 5
10:00 - 10:30
10:30 - 11:00
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

dimanche 5 décembre

Pierre Joray (Université de Rennes) (p. 137)
Mario Bacelar Valente (Pablo de Olavide University), Geometric cognition: a hub-and-spoke model
of geometric concepts (p. 138)
Amy Ackerberg-Hastings (Independent Scholar), HoM Toolbox: Historiography and Methodology for
Mathematicians (p. 135)
Tom Archibald (Simon Fraser University) (p. 135)
Conor Mayo-Wilson (University of Washington, Seattle) (p. 137)
David Orenstein (Independent Scholar), The Mathematical Sciences at the December 1921 Toronto
Meeting of the American Association for the Advancement of Science (p. 137)

Monday December 6
10:00 - 10:30
10:30 - 11:00
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

lundi 6 décembre

Dora Musielak (University of Texas at Arlington), The Marquise, the Philosopher, and the Mathematician: Debate over Newtonian and Leibnizian Ideas (p. 137)
Rob Corless (Western University) (p. 136)
Marissa Bennett (University of Toronto), Non-trivial Automorphism and the Metaphysics of Quantity
(p. 136)
Tom Donaldson (Simon Fraser University), Abstraction and Modality (p. 136)
Maryam Vulis (St John’s University/Norwalk CC), William Friedman’s Contributions to American Cryptology. (p. 138)
James Franklin (University of South Wales), Aristotelian Realist Philosophy of Mathematics (p. 136)

Abstracts/Résumés
AMY ACKERBERG-HASTINGS, MAA Convergence
[Sunday December 5 / dimanche 5 décembre, 16:00]
HoM Toolbox: Historiography and Methodology for Mathematicians
How and where do mathematicians learn to research and write history ? How easily can they find out about current methods
and discussions by historians of mathematics and science ? MAA Convergence is helping address both questions with a new
article series that will give an overview of professional practice in history and provide examples of how historians of mathematics
have applied specific methods and theories of historical interpretation. The initial installment considers:
1. What is history ? Why should readers want to research and write it well ?
2. How do we know about the past ?
3. How do we create history based on what we know about the past ?
4. What is the history of the history of mathematics ?
5. How can readers articulate their own philosophies of the history of mathematics ?
This talk will focus on the fifth activity as an exercise that not only encourages researchers, educators, and students to consume
quality scholarship in the history of mathematics but also calls them to join the effort to produce original research in this field.
I will end the presentation by asking for audience feedback on what mathematicians new to the endeavor need to know to
research and write the history of mathematics.
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TOM ARCHIBALD, Simon Fraser University
[Sunday December 5 / dimanche 5 décembre, 16:30]

MARISSA BENNETT, University of Toronto
[Monday December 6 / lundi 6 décembre, 16:00]
Non-trivial Automorphism and the Metaphysics of Quantity
The mass of a particular object can be specified numerically, relative to a given mass-measurement scale, but it is difficult
to give a clear and uncontroversial account of what, exactly, is attributed to an object by such a specification. J. E. Wolff
(2020) argues that a quantity (such as mass) is a homogeneous space consisting of points and relations. On Wolff’s view, what
it is for an object to have a specific mass is for it to occupy a particular point in mass-space. The homogeneity of quantity
spaces accounts for the invariance of their measurement scales under permissable transformations, as identified by the relevant
uniqueness theorems in the context of the Representational Theory of Measurement. Because the structure of mass-space is
homogeneous, the space has non-trivial automorphisms, and this is claimed to be sufficient as an explanation for why specific
masses seem to be non-individual entities, in the sense that a rearrangement of them with respect to the relational structure
would not constitute a distinct metaphysical scenario. This explanation, I argue, is unsatisfactory because the notion of a
non-trivial automorphism (in the context of a structured set) presupposes that the set elements are individual objects capable
of bearing labels.
ROB CORLESS, Western University
[Monday December 6 / lundi 6 décembre, 10:30]

TOM DONALDSON, Simon Fraser University
[Monday December 6 / lundi 6 décembre, 16:30]
Abstraction and Modality
In The Foundations of Arithmetic, Frege put much emphasis on “abstraction principles” such as this one, arguing that such
principles are analytic:
The shape of x = the shape of y if and only if x is similar to y.
Neo-Fregean abstractionists today continue to defend this view. I will consider abstraction principles in the context of modal
and tense logic, arguing that neo-Fregean abstractionism conflicts with both “serious presentism” and “serious actualism”.
JAMES FRANKLIN, University of New South Wales, Australia
[Monday December 6 / lundi 6 décembre, 17:30]
Aristotelian Realist Philosophy of Mathematics
Marc Lange writes that “Aristotelian realism allows mathematical facts to be explainers in distinctively mathematical explanations” in science as (some) mathematical facts are themselves about the physical world, while Paul Thagard describes
Aristotelian realism as “the current philosophy of mathematics that fits best with what is known about minds and science.” The
talk gives an introduction to these developments. Aristotelian or naturalist (non-Platonist) realism breaks the impasse between
Platonist realism and nominalism. It holds that the objects of mathematics are realizable in the physical (or other non-abstract)
world. Though favored by many thinkers from Aristotle to Mill, such a view receded in twentieth century philosophy of mathematics. It has been revived by such authors as Franklin, Gillies, Jacquette, Irvine and Hossack. Mathematical features of the
world include quantity, structure, pattern, complexity, relations. Aristotelian realism begins with applied mathematics and the
mathematical properties of physical things such as symmetry, ratio and continuity, rather than with (apparent) abstracta such
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as sets and numbers. The main objections to Aristotelian realism are addressed, such as the fact that large infinities and perfect
geometrical figures cannot be physically realized.
PIERRE JORAY, Université de Rennes
[Sunday December 5 / dimanche 5 décembre, 10:00]

CONOR MAYO-WILSON, University of Washington, Seattle
[Sunday December 5 / dimanche 5 décembre, 17:00]

DORA MUSIELAK, University of Texas at Arlington
[Monday December 6 / lundi 6 décembre, 10:00]
The Marquise, the Philosopher, and the Mathematician: Debate over Newtonian and Leibnizian Ideas
In the 1730s, the scientific climate in Paris was infused with ideas from two savant groups: Cartesians and Newtonians, i.e.,
those who followed Descartes theories of motion and those who believed in Newton’s natural philosophy (science of motion and
universal gravitation). Leibniz had added an additional layer to their debate when he challenged Descartes’s conservation law
for “quantity of motion.” Leibniz also drew a distinction between “dead forces” and “living forces,” the latter being conserved
universally.
In 1740, Gabrielle Émilie Marquise Du Châtelet published "Physical Institutions" to expound the theories of Newton and
Leibniz. An ardent Newtonian, she questioned the idea of forces promoted by Dortous de Mairan, a Cartesian and Secrétaire
Perpétuel of the French Academy. He responded with a disparaging essay, starting a public dispute that centered on the concept
of les forces vives. In 1741, Du Châtelet asked Euler for support, as neither Maupertuis nor Clairaut (her teachers) had come
to her defense. Leonhard Euler, the incomparable Mathematicorum Principi, was the most eminent authority in mechanics.
The Châtelet-Mairan debate occurred during a time when philosophical disagreements, clashing personalities, and confusing
terminology clouded the physical understanding of forces and motion. Did mathematical formulations settle the questions the
debate had raised ?
DAVID ORENSTEIN, Independent Scholar
[Sunday December 5 / dimanche 5 décembre, 17:30]
The Mathematical Sciences at the December 1921 Toronto Meeting of the American Association for the Advancement of
Science
AAAS first met in Toronto in 1889. Hosting the 1913 International Geological Congress led to inviting AAAS to hold 1915
Meeting in Toronto. After World War I, invitation accepted for 1921 Winter Meeting.
While framework and some programme highlights provided by the Association’s headquarters and Toronto committee, bulk of
programming from Sections and related Societies. Sections, from A Mathematics to Q Education.
These congresses allowed Canadian mathematicians to meet colleagues and share work. Section A had short joint session with
AMS and MAA. Vice-Presidential address, “A Mechanical Analogy in the Theory of Equations”, then three papers of general
interest to mathematicians. A new Section V-P: George Abram Miller.
AMS programme: 32 papers, 84 members attending. Canadian presenters: J.S.C. Glashan (Isodyadic Equations), and Samuel
Beatty (Algebraic Functions). Miller, two papers on Group Theory. Two women: Olive C. Hazlett (Orthogonal Functions) and
Louise D. Cummings (Weddel Surface). 110 members MAA members present. Seven papers, none by women. Ten American
women present, including Hazlett and Cummings ; one Canadian : Jennie A. Kinnear. Afterwards, mathematicians joined
physicists at joint banquet, possibly some at simultaneous Women’s Dinner.
Section B Physics, with Vice-President UofT’s J. C. McLennan, a Canadian-American partnership ; Section D Astronomy
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largely Canadian. American Physical Society at Toronto, but American Astronomical Society at Strathmore College. Section
D Astronomy relied on Royal Astronomical Society of Canada for programming.
The 1921 Toronto AAAS Meeting’s success necessary for success of the International Mathematical Congress, Toronto, August
1924. Both chaired and organised by Toronto mathematician, J. C. Fields.
MARIO BACELAR VALENTE, Pablo de Olavide University
[Sunday December 5 / dimanche 5 décembre, 10:30]
Geometric cognition: a hub-and-spoke model of geometric concepts
Here, we develop a model of the neural representation of geometric concepts. From the perspective of a philosophy of mathematical practices, we should consider actual practices in their historical context. We will develop a model for Euclidean
geometry. To arrive at a coherent model, we found it necessary to consider earlier forms of geometry. The models will be based
on the hub-and-spoke theory. According to this theory, the neural representation of concepts is made in terms of spokes, which
are modality-specific brain regions that codify modal features of concepts (e.g., visual and verbal representations). There are
also integrative regions – the hub – which blends, in an amodal format, the different aspects codified in the spokes and gives
rise to coherent concepts. The hub enables a modality-free codification of further aspects of concepts. Notice that we can
address a particular concept directly in terms of ‘spokes’ and a ‘hub’ not has regions in the brain but as ‘parts’ of the concept.
Here, we will start by addressing the practical geometry of ancient Greece. Then we consider Hippocrates of Chios’ work. We
develop models for these two cases. Finally, we develop the model of the neural representation of geometric objects in Euclidean
geometry.
MARYAM VULIS, Maryam Vulis
[Monday December 6 / lundi 6 décembre, 17:00]
William Friedman’s Contributions to American Cryptology.
William Frederick Friedman (1891-1969) is rightfully called the father of American cryptology, William Friedman was born
in the Russian Empire, and was fortunate to grow up in Pittsburg, where his family settled after escaping Russian atrocities.
Studying Electrical Engineering was not affordable, and he turned to genetics studies at Cornell University. The degree in
Genetics brought him to the Riverbank Laboratories thus to cryptology where he met his future wife Elizebeth Smith, herself
an outstanding cryptologist. William Friedman (WFF) started his career as an Army Cryptologist in 1917 when the US entered
WWI and was eventually put in charge of the research division of the Army’s Signal Intelligence Service (SIS). For over 30
years William Friedman was instrumental in providing cryptological security to the US Government. Friedman shrewdly saw
the mathematical foundations in the science of deciphering and the necessity of involving trained mathematicians in his Army
cryptological group. In 1920s, William Friedman introduced a clever use of the Index of Coincidence, a particular formula from
probability One cannot about talk about William Friedman, and the success of breaking the Japanese diplomatic code Purple.
Friedman’s group successfully decrypted the Japanese Navy communications and reconstructed the Japanese cipher machine
Purple giving cryptanalysis the decisive role in the victory at Midway in 1942. After WWII, William Friedman joined the NSA,
whose existence was not even known to the public at the time and became chief NSA cryptologist. The 2015 declassification
of his work brought in the recognition that William Friedman deserved.

138

2021 CMS Winter Meeting

In-host Modelling of COVID-19
Modélisation chez l’hôte du COVID-19
Org: Sajjad Ghaemi (National Research Council), Jane Heffeman (York) and/et James Ooi
(National Research Council)
Schedule/Horaire
Friday December 3
13:30
14:00
14:30
15:30

-

14:00
14:30
15:00
16:00

16:00 - 16:30

vendredi 3 décembre

Ashish Goyal (p. 139)
James Ooi, Mathematical modelling of COVID-19 vaccine-induced immune response (p. 140)
Thomas Hillen, Personalized virus-load curves for acute viral infections (p. 139)
Chapin Korosec, Long-term durability of immune responses to the BNT162b2 and mRNA-1273 vaccines
based on dosage, age and sex (p. 140)
Morgan Craig, Quantitative approaches to understanding immunological heterogeneity in COVID-19
(p. 139)

Abstracts/Résumés

MORGAN CRAIG, Sainte-Justine University Hospital Research Centre/Université de Montréal
[Friday December 3 / vendredi 3 décembre, 16:00]
Quantitative approaches to understanding immunological heterogeneity in COVID-19
In COVID-19, dysregulated inflammatory responses accompanied by lymphopenia are characteristic of severe disease. Nearly
two years into the pandemic, much remains unknown about the mechanisms of immunopathology in patients with COVID-19,
including what controls the diversity of responses to SARS-CoV-2 infection. In combination with clinical and experimental
efforts, we have deployed a variety of mathematical and computational immunology approaches to help untangle complicated
longitudinal immunological data, and to generate new hypotheses about factors influencing disease severity and dynamics.
To begin to answer fundamental questions about immunopathology and heterogeneity in COVID-19, we developed a mechanistic
mathematical model of the immunological response to SARS-CoV-2 infection that includes several innate and adaptive immune
cell populations and signalling pathways. By expanding a virtual patient cohort, we identified divergent monocyte-to-macrophage
differentiation rates between virtual patients with either mild or severe COVID-19. Further, our results suggest that maximum
IL-6 concentrations may act as a biomarker for CD8+ T cell depletion. In the same virtual patient cohort, we also studied how
viral variants influence immunopathology by merging within-host SARS-CoV-2 evolutionary data and our cohort of realistic
virtual patients. We predicted the combined effects of spike protein and interferon-evading mutations on COVID-19 severity,
and our results suggest that an individual’s immune response and their potential propensity for severe COVID-19 are the key
factors distinguishing COVID-19 disease courses and outcomes. Our approaches provide a quantitative basis for exploring the
drivers of immunopathology in COVID-19, and a framework for the continued study of heterogeneity during SARS-CoV-2 and
other viral infections.
ASHISH GOYAL,
[Friday December 3 / vendredi 3 décembre, 13:30]

THOMAS HILLEN, University of Alberta
[Friday December 3 / vendredi 3 décembre, 14:30]
Personalized virus-load curves for acute viral infections
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We introduce an explicit function that describes virus-load curves on a patient-specific level. This function is based on simple and
intuitive model parameters. We validate our model on data from mice influenza A, human rhinovirus data, human influenza
A data, and monkey and human SARS-CoV-2 data. We find wide distributions for the model parameters, reflecting large
variability in the disease outcomes between individuals. Further, we compare the virus load function to the commonly used
ODE model of Baccam, Smith and others. Our explicit formula gives an alternative way to estimate exponential growth and
decay rates. The virus-load function offers a new way to analyse patient specific virus load data. (joint work with C. Contreras
and J. Newby)
CHAPIN KOROSEC, York University
[Friday December 3 / vendredi 3 décembre, 15:30]
Long-term durability of immune responses to the BNT162b2 and mRNA-1273 vaccines based on dosage, age and sex
The current publicly deployed lipid nanoparticle (LNP) base-modified mRNA vaccines, mRNA-1273 (Moderna) and BNT162b2
(Pfizer), are our current front-line therapeutic defence against variants of concern (VOC). Emerging data has shown that third
booster dose within one year of second dose are necessary to mount an effective protection against VOC ; however, the optimal
timeline is not clear. In this talk I will introduce our novel within-host mathematical model for the LNP-formulated mRNA
vaccines. We fit our model to 22 clinical humoral and cytokine BNT162b2 and mRNA-1273 data sets and find robust estimates
for long-term within-host IgG humoral loss and inflammatory cytokine response [1]. We find that two doses of either Moderna
or Pfizer leads a 99% loss of humoral immunity relative to peak immunity by eight months following the second dose. We then
correlate humoral percent loss with time-dependent efficacy studies. The model-predicted inflammatory cytokine, CD8+ T-,
CD4+ T-, and plasma B- cell responses levels also show significant drops from peak value over the same timeframe. Notably,
eight months following the second dose was the original timeline by the U.S. Centers for Disease Control and Prevention for
the third booster shot, which was later altered to 6 months post second dose ; our model results agree with this proposed
third-dose timeline.
(Ref [1]: C.S. Korosec et al. medRxiv 2021.10.13.21264957 ; doi: https://doi.org/10.1101/2021.10.13.21264957)
JAMES OOI, National Research Council Canada
[Friday December 3 / vendredi 3 décembre, 14:00]
Mathematical modelling of COVID-19 vaccine-induced immune response
At the onset of the COVID-19 pandemic, several vaccine candidates were approved for emergency use guided by clinical trial
data performed within a limited study time frame. The vaccine candidates include adenovirus vector, mRNA and protein subunit
vaccine are being administered to mitigate the effects of the pandemic. Due to the limited study time frame of the clinical
trials, there exist gaps in understanding various aspects of these vaccines, including but not limited to immunogenicity beyond
the study time frame, varying doses, age, sex and effects of adjuvants. By applying published clinical trial data, we developed
within-host mathematical models for various vaccine types that are currently in use or in final stages of clinical trials in Canada
and analyse its associated humoral and cellular adaptive immune response. The vaccine-induced immune response investigated
includes the antibodies, T helper cells, cytokines and cytotoxic T lymphocytes. The models’ prediction allows for a better
understanding of relationship between immune cells and cytokines while parameter sensitivity analysis establish the factors
that contributes to peak immune response of different vaccine types. The long-term antibody prediction shows a discernible
degradation. This finding supports the current third dose booster guidelines. Our within-host models guide the vaccination
strategy by health authorities to optimize the vaccine rollout and serve as an in-silico tool for future vaccine re-formulation.
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Indigenizing University Mathematics
’Indigénisation” des mathématiques universitaires
Org: Dr. Naomi Borwein (Windsor), Dr. Florence Glanfield (Alberta) and/et Dr. Veselin Jungic
(Simon Fraser)
Schedule/Horaire
Tuesday December 7
9:00 - 10:25
10:30
11:00
13:30
14:00
14:30

-

11:00
11:30
14:00
14:30
15:00

15:30 - 16:00
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:00 - 17:30
17:00 - 17:30

mardi 7 décembre

Intro: Edward Doolittle, Hannes Edinger, Robert Megginson, with Florence Glanfield, Themes and Conversations: Indigenizing University Mathematics (p. 143)
Henry Fowler (Navajo Institute for Technology) (p. 142)
Shawn Desaulniers (University of Alberta), It Takes A Community To Raise A Scholar (p. 142)
Kori Czuy (University of Calgary), Protocols of Indigenous Mathematics (p. 142)
Melania Alvarez (University of British Columbia), Breaking cycles and Barriers (p. 141)
Broderick Causley (McGill University), Weaving Indigenous Pedagogy and Heutagogy into a Mathematics Course (p. 141)
Belin Tsinnajinnie (Santa Fe Community College), Identifying and Disrupting Settler Colonialism in
Mathematics (p. 143)
Kamuela Yong (University of Hawaii), Incorporating Hawaiian knowledge, way of life, and language in
math (p. 143)
Michael Donovan (Macquarie University), What does it mean to Indigenize university mathematics ?
(p. 142)
Final Panel: Naomi Borwein, Edward Doolittle, Florence Glanfield, and Veselin
Jungic, Looking Forward: Imagining Indigenizing University Mathematics (p. 141)
Hannes Edinger (Big River Analytics), What does it mean to Indigenize university mathematics ?
(p. 142)
Robert Megginson (University of Michigan), Some experiences at the interface between Indigenous and
Western mathematics (p. 143)

Abstracts/Résumés

MELANIA ALVAREZ, UBC Department of Mathematics/PIMS
[Tuesday December 7 / mardi 7 décembre, 14:00]
Breaking cycles and Barriers
We discuss how to provide real mathematical support for Indigenous teacher candidates, in-service teachers working with
Indigenous students and Indigenous students. preparing for post secondary education.
I will mention some possible solutions like the creation of learning modules to support and enhance the mathematical knowledge
of teachers and students and the decolonization of math.
FINAL PANEL: NAOMI BORWEIN, EDWARD DOOLITTLE, FLORENCE GLANFIELD, AND VESELIN JUNGIC,
Simon Fraser University
[Tuesday December 7 / mardi 7 décembre, 17:00]
Looking Forward: Imagining Indigenizing University Mathematics
We will offer a brief summary of the session, invite the audience for additional comments, and share some of our thoughts
about the future developments in the process of Indigenizing university mathematics.
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BRODERICK CAUSLEY, McGill University
[Tuesday December 7 / mardi 7 décembre, 14:30]
Weaving Indigenous Pedagogy and Heutagogy into a Mathematics Course
Course outlines are oftentimes created in a way that leaves little to no room for change based on the needs of the students.
Indigenous pedagogy and heutagogy can offer a student-centered (agentic) approach. In this talk, I will discuss the differences
between the two, and what this can look like in a math course.
KORI CZUY
[Tuesday December 7 / mardi 7 décembre, 13:30]
Protocols of Indigenous Mathematics
Mathematics, most recently, has been done, passed on, and promoted through a worldview that is standardized and universal,
leaving behind a mathematics that is experienced, relational, relevant, and even spiritual. Reconnecting with Indigenous mathematics requires revisiting the protocols and processes of coming to know mathematics, what has been left behind or pushed
aside, and what can be woven together.
SHAWN DESAULNIERS, University of Alberta
[Tuesday December 7 / mardi 7 décembre, 11:00]
It Takes A Community To Raise A Scholar
In this talk, we will discuss the importance of providing support to Indigenous Teacher Education Programs (ITEPs) throughout
Canada and a math content knowledge course being designed at the University of Alberta for Indigenous students in rural
communities.
MICHAEL DONOVAN, Macquarie University
[Tuesday December 7 / mardi 7 décembre, 16:30]
What does it mean to Indigenize university mathematics ?
My presentation will examine from an Indigenous man’s perspective the meaning of Indigenisation of university math. These
examinations are guided from the perspective of my Indigenous pedagogical foundations and why these understandings need to
be considered to better develop our future mathematical directions and understandings. The key focal points for my discussion
on what it will mean to Indigenous university math curriculum will the significance of highlighting Indigenous Knowledges to
better engage Indigenous students and inform all students about other standpoints of examining math concepts, this will include
the importance of using context and place in math teachings. I will also discuss the overall benefit of why introducing Indigenous
Knowledges to university math. I see the significance of introducing various standpoints such as Indigenous Knowledge when
examining any knowledge concept can increase the possibility of extending that field due to other knowledge standpoints can
be engaged into that field.
HANNES EDINGER, Big River Analytics
[Tuesday December 7 / mardi 7 décembre, 17:00]
What does it mean to Indigenize university mathematics ?
I explore a definition of Indigenizing university mathematics. This definition is informed by my own experiences and the
experiences of Indigenous colleagues working in applied mathematics.
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HENRY FOWLER, Navajo Institute for Technology
[Tuesday December 7 / mardi 7 décembre, 10:30]

INTRO: EDWARD DOOLITTLE, HANNES EDINGER, ROBERT MEGGINSON, WITH FLORENCE GLANFIELD,
University of Alberta
[Tuesday December 7 / mardi 7 décembre, 9:00]
Themes and Conversations: Indigenizing University Mathematics
The panel will provide an introduction to the themes and conversations for the Indigenizing University Mathematics session.
This panel will share their experiences as Indigenous peoples around the connections between Indigenous knowledges and
academic mathematics ; what it means to Indigenize university mathematics, and the roles of non-Indigenous and Indigenous
peoples in the processes.
ROBERT MEGGINSON, University of Michigan
[Tuesday December 7 / mardi 7 décembre, 17:00]
Some experiences at the interface between Indigenous and Western mathematics
I am using "Western" here in the sense of the nature of mathematics as commonly thought of and presented in colleges and
universities as well as in pre-college curricula in the United States. Disclaimer: Though I am listed as being part of both the
functional analysis and mathematics education groups in the mathematics department of the University of Michigan, I confess
that I do not do research in mathematics education, at either the pre-college or university level. However, I have spent much
time with a "foot in each canoe" (as Norbert Hill, Oneida is fond of saying) as a professor of mathematics in a research
department with duties usual to such an appointment but also as an adjunct faculty member at a U.S. tribal college in North
Dakota, particularly during most summers in the 1990s. As such, I have observed and experienced the ways that the two
mathematical cultures can reinforce each other but too often also clash. This presentation is built around my own experiences
and what I have learned from them, and will include among other matters the importance of understanding the history of the
(not always smooth) interaction between Western mathematics and values placed upon it by Indigenous peoples, the usefulness
of culturally based mathematical semantics, and issues that can arise when well-meaning but (let me say the word) clueless
people who believe in deficit-based approaches impose drill-and-kill instruction on Indigenous students, including at the college
and university level.
BELIN TSINNAJINNIE, Santa Fe Community College
[Tuesday December 7 / mardi 7 décembre, 15:30]
Identifying and Disrupting Settler Colonialism in Mathematics
In this talk, I discuss ways in which settler colonialism is evident and prevalent in mathematics and mathematics education. I
call for a shift in the ways that we frame efforts towards Indigenizing mathematics, including initiatives that purport to serve
Indigenous communities by addressing the question: How do diversity and inclusion efforts in mathematics and mathematics
education directly empower Indigenous communities ?
KAMUELA YONG, University of Hawaii - West Oahu
[Tuesday December 7 / mardi 7 décembre, 16:00]
Incorporating Hawaiian knowledge, way of life, and language in math
A precalculus course was redesigned to incorporate ‘ike Hawai‘i (knowledge), nohona Hawai‘i (way of life), and ‘olelo Hawai‘i
(language) into the curriculum. We will discuss strategies used to implement these changes as well as study how it was used
to redesign a precalculus course through the perspective of Polynesian navigation.
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Let’s replace Calculus with calculus
Remplaçons le calcul différentiel et intégral par le calcul différentiel et intégral
Org: Andrijana Burazin (University of Toronto Mississauga), Lauren DeDieu (University of Calgary),
Miroslav Lovric (McMaster University) and/et Peter Taylor (Queen’s)
Schedule/Horaire
Sunday December 5
14:05
14:35
14:55
16:05

-

14:35
14:55
15:15
16:25

16:25 - 16:45
16:45 - 17:05

dimanche 5 décembre

Brian Silverman (MIT) (p. 145)
Darja Barr (Manitoba) (p. 144)
Andie Burazin and Lauren DeDieu (UTM and Calgary), Teaching Calculus: New Objectives (p. 144)
Richelle Marynowski (Lethbridge), Is there a difference between teaching Calculus and learning calculus ? (p. 144)
Miroslav Lovric (McMaster), Old Ideas Might be New New Ideas (p. 144)
Rebecca Carter and Julie Jenkins (Queen’s) (p. 144)

Abstracts/Résumés
DARJA BARR, Manitoba
[Sunday December 5 / dimanche 5 décembre, 14:35]
ANDIE BURAZIN AND LAUREN DEDIEU, University of Calgary & University of Toronto Mississauga
[Sunday December 5 / dimanche 5 décembre, 14:55]
Teaching Calculus: New Objectives
Large classes, fixed curriculum, consistency in assessments, maintaining standards and difficulty of course content, new student
expectations, varying levels of mathematical background knowledge, and the list goes on. How do we improve our calculus
courses under these constraints ? In this talk, we plan to discuss three new objectives so that the first-year calculus experience
is more meaningful and better resonates with our students.
REBECCA CARTER AND JULIE JENKINS, Queen’s
[Sunday December 5 / dimanche 5 décembre, 16:45]
MIROSLAV LOVRIC, McMaster University
[Sunday December 5 / dimanche 5 décembre, 16:25]
Old Ideas Might be New New Ideas
Hoping to find something new, some new idea about teaching and learning calculus, and declare it to be a true innovation, is
in my view futile. We have seen it all before. We have seen beautiful ideas (not just in teaching math, but in teaching other
subjects as well) produce good and exciting results. However, there were ideas and attempts that, for one reason or another,
did not work as desired, and that we likely forgot about. Can we resurrect something from the graveyard of those abandoned
ideas ? I think so.
RICHELLE MARYNOWSKI, University of Lethbridge
[Sunday December 5 / dimanche 5 décembre, 16:05]
Is there a difference between teaching Calculus and learning calculus ?
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Let’s replace Calculus with calculus
Remplaçons le calcul différentiel et intégral par le calcul différentiel et intégral
Teaching Calculus or learning calculus...different perspectives on the focus. Shifting the perspective from what is being taught
to what is being learned opens up space for focusing on what is important in the teaching, learning, and assessment of calculus
and potentially in other areas of mathematics.
BRIAN SILVERMAN, MIT
[Sunday December 5 / dimanche 5 décembre, 14:05]
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Mathematical Foundations of Machine Learning
Fondations mathématiques de l’apprentissage automatique
Org: Ben Adcock (Simon Fraser University) and/et Simone Brugiapaglia (Concordia)
Schedule/Horaire
Friday December 3
13:00 - 13:30
13:30 - 14:00
14:00 - 14:30
14:30 - 15:00
15:30 - 16:00
16:00 - 16:30

vendredi 3 décembre

Claire Boyer (Sorbonne), Some ways of missing data handling in machine learning (p. 147)
Axel Flinth (Chalmers University of Technology), A universal rotation equivariant and permutation
invariant neural network architecture (p. 147)
Nick Dexter (Simon Fraser), Improving efficiency of deep learning approaches for scientific machine
learning (p. 147)
Bamdad Hosseini (Washington) (p. 148)
Giang Tran (Waterloo), Adaptive Group Lasso for Time-Dependent Data (p. 149)
Aaron Berk (Concordia), Sensitivity to parameter selection for LASSO programs (p. 146)

Saturday December 4
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00

samedi 4 décembre

Felix Voigtlaender (KU Eichstätt-Ingolstadt), Explaining the Theory-to-Practice Gap in Deep Learning
via Sampling Complexity bounds for Neural Network Approximation Spaces (p. 149)
Laura Thesing (LMU Munich), Which networks can be learned by an algorithm ? – Expressivity meets
Turing in Deep Learning (p. 148)
Shai Ben-David (Waterloo) (p. 146)
Soledad Villar (Johns Hopkins), Equivariant machine learning structured like classical physics (p. 149)
Alex Bihlo (Memorial), A multi-model physics-informed neural network approach for solving the shallowwater equations on the sphere (p. 147)
Courtney Paquette (McGill), SGD in the Large: Average-case Analysis, Asymptotics, and Stepsize
Criticality (p. 148)
Aukosh Jagannath (Waterloo), Online SGD on non-convex losses from high-dimensional inference
(p. 148)

Abstracts/Résumés

SHAI BEN-DAVID, Waterloo
[Saturday December 4 / samedi 4 décembre, 14:00]

AARON BERK, Concordia University
[Friday December 3 / vendredi 3 décembre, 16:00]
Sensitivity to parameter selection for LASSO programs
Compressed sensing theory explains why LASSO programs recover structured high-dimensional signals with minimax orderoptimal error. Yet, the optimal choice of the program’s governing parameter is often unknown in practice. It is still unclear
how variation of the governing parameter impacts recovery error in compressed sensing, which is otherwise provably stable
and robust. We provide an overview of parameter sensitivity in LASSO programs in the setting of proximal denoising ; and
of compressed sensing with subgaussian measurement matrices and gaussian noise. We demonstrate how two popular ell-1based minimization programs exhibit sensitivity with respect to their parameter choice and illustrate the theory with numerical
simulations. For example, a 1% percent error in the estimate of a parameter can cause the error to increase by a factor of 109 ,
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while choosing a different LASSO program avoids such sensitivity issues. We hope that revealing parameter sensitivity regimes
of LASSO programs helps to inform a practitioner’s choice.
ALEX BIHLO, Memorial University of Newfoundland
[Saturday December 4 / samedi 4 décembre, 15:00]
A multi-model physics-informed neural network approach for solving the shallow-water equations on the sphere
Multi-model physics-informed neural networks are developed for solving the shallow-water equations on the sphere. Vanilla
physics-informed neural networks are trained to satisfy differential equations along with the prescribed initial and boundary
data, and thus can be seen as an alternative approach to solving differential equations compared to traditional numerical
approaches such as finite difference, finite volume or spectral methods. I will discuss the training difficulties of vanilla physicsinformed neural networks for the shallow-water equations on the sphere and propose a simple multi-model approach to tackle
test cases of comparatively long time intervals. I will illustrate the abilities of the method by solving the most prominent test
cases proposed by Williamson et al. [J. Comput. Phys. 102, 211-224, 1992]. This is joint work with Roman O. Popovych.
CLAIRE BOYER, LPSM, Sorbonne Université Paris
[Friday December 3 / vendredi 3 décembre, 13:00]
Some ways of missing data handling in machine learning
One of the big ironies of data sciences is that the more data we have, the more missing data are likely to appear. After discussing
the various issues presented by the missing data in daily-life machine learning, we will present different ways to tackle them for
different purposes: (i) one may want to infer the missing values, this is what is called imputation. Imputation can be performed
with low-rank techniques, but with optimal transport as well ; (ii) one may want to handle missing values in regression, both
for performing model estimation or for predictive concern ; (iii) one may want to cope with missing values in a non-supervised
learning scenario such as for clustering data. We will present some insights and works trying to address the previous issues.
NICK DEXTER, Simon Fraser University
[Friday December 3 / vendredi 3 décembre, 14:00]
Improving efficiency of deep learning approaches for scientific machine learning
Sparse reconstruction techniques from compressed sensing have been successfully applied to many application areas, including
signal processing, inverse problems in imaging, and approximation of solutions to parameterized partial differential equations
(PDE). Such approaches are capable of exploiting the sparsity of the signal to achieve highly accurate approximations with
minimal sample complexity. For problems whose solutions possess a great deal of structure, their recovery properties can be
further enhanced through a combination of carefully selected weighting or structured sampling schemes. Recently connections
between compressed sensing and deep learning have been explored, and the existence of deep neural network (DNN) architectures which achieve the same sample complexity and accuracy as compressed sensing on function approximation problems has
been established. In this work, we further explore these connections and sparse neural network approximation in the context
of high-dimensional parameterized PDE problems. We provide a full error analysis for such problems, explicitly accounting for
the errors of best approximation (describing DNN expressibility), spatial discretization of the PDE, and the algorithm used in
solving the underlying optimization problem. We complement our theoretical contributions with detailed numerical experiments,
demonstrating the potential for sparse neural network approximation in scientific machine learning contexts.
AXEL FLINTH, Chalmers University of Technology
[Friday December 3 / vendredi 3 décembre, 13:30]
A universal rotation equivariant and permutation invariant neural network architecture
A function is equivariant to a group action if a transformation of the input results in a similar transformation of the input. In
this talk, we consider the action of the rotation group on 2D point clouds. Since permutation of the points in a cloud leaves it
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invariant, this means that we are dealing with functions that are permutation invariant and rotation equivariant. In this talk, we
describe a simple neural network architecture which is capable of universally approximating such functions. The talk is based
on joint work with Georg Bökman and Fredrik Kahl.
BAMDAD HOSSEINI, Washington
[Friday December 3 / vendredi 3 décembre, 14:30]

AUKOSH JAGANNATH, University of Waterloo
[Saturday December 4 / samedi 4 décembre, 16:30]
Online SGD on non-convex losses from high-dimensional inference
Stochastic gradient descent (SGD) is a popular tool in data science. Here one produces an estimator of an unknown parameter
from independent samples of data by iteratively optimizing a loss function, which is random and often non-convex. We study
the performance of SGD from an uninformative (random) start in the setting where the parameter space is high-dimensional.
We develop nearly sharp thresholds for the number of samples needed for consistent estimation as one varies the dimension.
They depend only on an intrinsic property of the population loss, called the information exponent and do not assume uniform
control on the loss itself (e.g., convexity or Lipschitz-type bounds). These thresholds are polynomial in the dimension and the
precise exponent depends explicitly on the information exponent. As a consequence, we find that except for the simplest tasks,
almost all of the data is used in the initial search phase, i.e., just to get non-trivial correlation with the ground truth, and that
after this phase, the descent is rapid and exhibits a law of large numbers. We illustrate our approach by applying it to a wide
set of inference tasks such as parameter estimation for generalized linear models and spiked tensor models, phase retriveal,
online PCA, as well as supervised learning for single-layer networks with general activation functions. Joint work with G. Ben
Arous (NYU Courant) and R. Gheissari (Berkeley)
COURTNEY PAQUETTE, McGill University
[Saturday December 4 / samedi 4 décembre, 16:00]
SGD in the Large: Average-case Analysis, Asymptotics, and Stepsize Criticality
In this talk, I will present a framework, inspired by random matrix theory, for analyzing the dynamics of stochastic gradient
descent (SGD) when both the number of samples and dimensions are large. Using this new framework, we show that the
dynamics of SGD on a least squares problem with random data become deterministic in the large sample and dimensional limit.
Furthermore, the limiting dynamics are governed by a Volterra integral equation. This model predicts that SGD undergoes a
phase transition at an explicitly given critical stepsize that ultimately affects its convergence rate, which we also verify experimentally. Finally, when input data is isotropic, we provide explicit expressions for the dynamics and average-case convergence
rates. These rates show significant improvement over the worst-case complexities.
LAURA THESING, LMU Munich
[Saturday December 4 / samedi 4 décembre, 10:30]
Which networks can be learned by an algorithm ? – Expressivity meets Turing in Deep Learning
Deep learning with neural networks celebrates a big success in a wide range of applications, with performance exceeding what
many thought would be possible. However, we are also aware of the inherent instabilities to small perturbations of the input.
Methods to show these instabilities with adversarial attacks were first introduced for image classification tasks and were later
extended to malware detection, sound detection, text analysis, medical fraud, and inverse problems. The instabilities might
be surprising when considering the results about the expressivity of neural networks that show that the class is rich enough
for continuous network approximations. Already the universal approximation theorem shows that all continuous functions can
be approximated with neural networks. Hence given a continuous problem it can be approximated by stable neural networks.
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Therefore, the question arises: Why are the learned network approximations typically unstable when stable neural networks exist ?
One aspect that is often overlooked is the computability of neural networks. Indeed, there are examples where stable neural
networks exist, but no algorithm can compute them. This fact leads to the questions about which networks are computable
functions and for which networks do we have an algorithm that can map from point samples to the approximation. We will
elaborate on these questions in this talk.
GIANG TRAN, University of Waterloo
[Friday December 3 / vendredi 3 décembre, 15:30]
Adaptive Group Lasso for Time-Dependent Data
In this paper, we propose an adaptive group Lasso deep neural network for high-dimensional function approximation where
input data are generated from a dynamical system and the target function depends on a few active variables or a few linear
combinations of variables. We approximate the target function by a deep neural network and enforce an adaptive group Lasso
constraint to the weights of a suitable hidden layer in order to represent the constraint on the target function. We prove the
total loss decay and study the convergence analysis of the proposed framework. Our empirical studies show that the proposed
method outperforms recent state-of-the-art methods including the sparse dictionary matrix method, neural networks with or
without group Lasso penalty.
SOLEDAD VILLAR, Johns Hopkins University
[Saturday December 4 / samedi 4 décembre, 14:30]
Equivariant machine learning structured like classical physics
There has been enormous progress in the last few years in designing neural networks that respect the fundamental symmetries
and coordinate freedoms of physical law. Some of these frameworks make use of irreducible representations, some make use of
high-order tensor objects, and some apply symmetry-enforcing constraints. Different physical laws obey different combinations
of fundamental symmetries, but a large fraction (possibly all) of classical physics is equivariant to translation, rotation, reflection (parity), boost (relativity), and permutations. Here we show that it is simple to parameterize universally approximating
polynomial functions that are equivariant under these symmetries, or under the Euclidean, Lorentz, and Poincaré groups, at
any dimensionality d. The key observation is that nonlinear O(d)-equivariant (and related-group-equivariant) functions can
be universally expressed in terms of a lightweight collection of scalars – scalar products and scalar contractions of the scalar,
vector, and tensor inputs. We complement our theory with numerical examples that show that the scalar-based method is
simple, efficient, and scalable.
FELIX VOIGTLAENDER, KU Eichstätt-Ingolstadt
[Saturday December 4 / samedi 4 décembre, 10:00]
Explaining the Theory-to-Practice Gap in Deep Learning via Sampling Complexity bounds for Neural Network Approximation
Spaces
We present results concerning the computational complexity of (deterministic or randomized) algorithms based on point samples
for approximating or integrating functions that are well approximated by neural networks. Such algorithms (most prominently
stochastic gradient descent and its variants) are used extensively in the field of deep learning.
More formally, we present hardness results for the problems of approximation and integration on a novel class of neural
network approximation spaces. These results show that even if the functions of interest are very well approximated by neural
networks, the decay of the error with respect to the number of samples can be much slower. This is in contrast to classical
smoothness spaces, where functions of high smoothness can be efficiently approximated or integrated based on point samples.
We complement our hardness results by showing that rates of a comparable order are (at least theoretically) achievable.
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Org: Veselin Jungic and/et Rina Zazkis (Simon Fraser University)
Schedule/Horaire
Saturday December 4
10:30 - 11:00
11:00 - 11:30
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

samedi 4 décembre

Kseniya Garaschuk (University Of Fraser Valley), Two sides of a coin (p. 151)
Xiaoheng Kitty Yan (University of Toronto), Advanced Mathematics for Teachers: Vision and Considerations of Mathematicians (p. 152)
Andrew Kercher (Simon Fraser University), Designing and Implementing Lessons That Connect Undergraduate Mathematics to Secondary Teaching (p. 151)
Andie Burazin (UTM), In the middle . . . (p. 150)
Lauren DeDieu and A. Paulino Preciado Babb (University of Calgary), Inside Mathematics: An
Undergraduate Course for Mathematicians and Educators (p. 150)
Igor’ Kontorovich (University of Auckland), Not just conversing but dialogically engaging with each
other (p. 151)
Ami Mamolo (Ontario Tech University), Collaborative Adventures in OER Design for Undergraduate
Mathematics (p. 152)
Brian Forrest (University of Waterloo), Mathematicians Engaging with Teachers: The Master of Mathematics for Teachers Program (p. 151)
Rina Zazkis and Veselin Jungic (Simon Fraser University), Mathematicians and Mathematics Educators: Conversation Continues (p. 152)

Abstracts/Résumés

ANDIE BURAZIN, University of Toronto Mississauga
[Saturday December 4 / samedi 4 décembre, 14:30]
In the middle . . .
A large and growing community lives in between mathematics and mathematics education. And strong, symbiotic relationships
can be created, if the three groups – mathematicians, mathematics educators, and the group “in between” work together. How
do members and myself of this in between community think about themselves and their work contributing to improve and
further the teaching and learning of mathematics will be discussed.
LAUREN DEDIEU AND A. PAULINO PRECIADO BABB, University of Calgary
[Saturday December 4 / samedi 4 décembre, 15:00]
Inside Mathematics: An Undergraduate Course for Mathematicians and Educators
For centuries, both mathematical inquiry and mathematics learning have been assumed to be principally logical. However,
recent studies of the processes of human cognition and the nature of mathematical insight have revealed that mathematical
learning and research are highly analogical. Moreover, the specific analogies that are made available can either help or hinder
the development of mathematical knowledge. In 2019, the University of Calgary began offering the course Inside Mathematics,
intended to address cognitive and ontological aspects of mathematics relevant for both future teachers and people interested in
pursuing a career in mathematics. This course focuses on helping students learn about both the human nature of mathematics
and how to communicate mathematical ideas effectively to different audiences, including K-12 students. Participants in the
course not only need to develop their expertise in mathematics, but also need to learn how to think like a novice when they
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become experts. To achieve this goal, the expertise from mathematics and education are combined in a way that transcends
both disciplines.
In this presentation, we will introduce the course, its underpinning ideas and teaching strategies, and the modifications we
made based on student feedback. We will discuss how the course differs from other math courses and how the expertise from
mathematics and education complement each other toward fulfilling the learning outcomes of the course.
BRIAN FORREST, University of Waterloo
[Saturday December 4 / samedi 4 décembre, 17:00]
Mathematicians Engaging with Teachers: The Master of Mathematics for Teachers Program
There are many ways that mathematicians can engage with mathematics teachers. In this talk I will talk about my experince
working with teachers in a fully online professional masters degree progam in mathematics which I started a little over a decade
ago at the University of Waterloo. After briefly describing teh history and structure of the program, as well as our goals in
setting it up, I will talk about the lessens I have learned from the 600+ teachers I had engaged with while teaching in the
program. I will also ry to make the case for why I belive it is so important that mathematicians and mathematics teachers
continue to build bridges between our two communities.
KSENIYA GARASCHUK, University of the Fraser Valley
[Saturday December 4 / samedi 4 décembre, 10:30]
Two sides of a coin
I meet future teachers in two courses: first-year math for elementary teachers and an upper-level history of math course. On
the surface, the two courses cannot be more different in terms of mathematical content, prerequisites, the students’ level of
academic and mathematical maturity, to name a few. Yet, despite vastly dissimilar syllabi, the courses aim to mathematically
engage those who will later teach math to others. What overarching learning objectives must they share ? How can they tap
into more than a cognitive learning domain ? How can we ensure such courses are effective – what does effective mean in this
setting and what evidence can we collect for the purpose of improving these courses ?
ANDREW KERCHER, Simon Fraser University
[Saturday December 4 / samedi 4 décembre, 14:00]
Designing and Implementing Lessons That Connect Undergraduate Mathematics to Secondary Teaching
Teaching mathematics requires both content knowledge and pedagogical knowledge. The line between these two realms,
however, has become increasingly blurred as researchers continue to identify and describe how mathematical content knowledge
is used by practicing teachers in their classrooms. Of particular interest are the ways that secondary mathematics teachers use
advanced content knowledge to enhance their pedagogy, and how undergraduate mathematics courses can deliver this advanced
content knowledge in such a way that highlights its potential uses in a secondary school classroom. The META Math project has
created a number of lessons for undergraduate courses that incorporate connections between advanced mathematics content
and teaching activity at the secondary level. I discuss the design principles used to create these lessons, provide examples of
the applications to teaching that they highlight, and examine the outcomes of the lessons’ implementations in terms of both
student work and instructor feedback.
IGOR’ KONTOROVICH, The University of Auckland
[Saturday December 4 / samedi 4 décembre, 16:00]
Not just conversing but dialogically engaging with each other
On the one hand, mathematicians and MathEd researchers are genuinely interested in mathematics teaching and learning. On
the other hand, the cohorts practice distinct academic discourses, which often leads to substantial gaps in their communication.
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In this presentation, I will propose that mathematicians and MathEd researchers can communicate with the aim of understanding
what the other is saying rather than reaching a consensus. I will use my recent research collaboration with a topologist to
illustrate what such an engagement may look like and what it can offer to the communicating partners from the perspectives
of educational research and instructional practices.
AMI MAMOLO, Ontario Tech University
[Saturday December 4 / samedi 4 décembre, 16:30]
Collaborative Adventures in OER Design for Undergraduate Mathematics
In this session, I discuss a current VLS eCampusOntario funded collaboration with a team of three mathematics educators,
three mathematicians, and me. The open educational resources we are developing intend to help undergraduate mathematics
instructors, tutors, and teaching assistants enhance their skills for leveraging interactive digital technologies to support inclusive
learning and student understanding. Our adventures have taken us into new terrain, helped us bridge familiar divides, and
opened up pathways for future research. At its core, our journey is about striving toward a common objective of enriching the
mathematical experiences and understanding of students. I share some of the vision behind this initiative and reflect on the
current state of the project and how it has been shaped through engaging our two communities in conversation.
XIAOHENG KITTY YAN, University of Toronto
[Saturday December 4 / samedi 4 décembre, 11:00]
Advanced Mathematics for Teachers: Vision and Considerations of Mathematicians
Mathematicians often act as teacher educators de facto, without explicitly identifying themselves in this role. Acknowledging
their contribution to teacher education, we examine 24 mathematicians’ views on the value of advanced mathematics for secondary mathematics teachers. By providing rich examples that could shape and expand teachers’ understanding of mathematics,
the majority of the participating mathematicians emphasized the value of mathematical investigation and connections across
mathematics domains. Notably, when drawing connections between advanced and school mathematics, examples provided by
the mathematicians were relatively scarce. We sought and provided possible explanations.
RINA ZAZKIS AND VESELIN JUNGIC, Simon Fraser University
[Saturday December 4 / samedi 4 décembre, 17:30]
Mathematicians and Mathematics Educators: Conversation Continues
We will offer a brief summary of the session, invite the audience for additional comments, and share some of our thoughts
about the future of the conversation between our two communities, mathematics and mathematics education.
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Schedule/Horaire
Sunday December 5
10:00 - 10:30
10:30
14:00
14:30
15:00
16:00

-

11:00
14:30
15:00
15:30
16:30

16:30 - 17:00

dimanche 5 décembre

Claude Carlet (University of Paris VIII), Revisiting some results on Almost Perfect Nonlinear functions
(p. 154)
Gohar Kyureghyan (University of Rostock), New and old insights on APN maps (p. 156)
Lilya Budaghyan (University of Bergen), On isotopisms of commutative semifields (p. 154)
Doug Stinson (University of Waterloo), Generalizations of All-or-Nothing Transforms (p. 157)
Nina Bindel (University of Waterloo), Post-quantum cryptography: faster, smaller, harder ? (p. 154)
Daniel Panario (Carleton University), Towards constant-time probabilistic root finding for code-based
cryptography (p. 156)
Thaís Idalino (Federal University of Santa Catarina), Modification-Tolerant Signature Schemes (p. 155)

Tuesday December 7
10:00 - 10:30
10:30 - 11:00
11:00
13:30
14:00
14:30
15:30
16:00
16:30

-

11:30
14:00
14:30
15:00
16:00
16:30
17:00

mardi 7 décembre

Antonia Wachter-Zeh (Technical University of Munich), Function-Correcting Codes (p. 157)
Yue Zhou (National University of Defense Technology), Perfect and almost perfect linear Lee codes
(p. 158)
Tor Helleseth (University of Bergen), Correlation of m-sequences and their applications (p. 155)
Tuvi Etzion (Technion - Israel Institute of Technology), Diameter Perfect Codes (p. 154)
Moshe Schwartz (Ben-Gurion University), The Generalized Covering Radii of Linear Codes (p. 156)
Simeon Ball (Polytechnic University of Catalonia), Hermitian self-orthogonal codes (p. 153)
Alfred Wassermann (University of Bayreuth), Linear Codes from q-analogues in Design Theory (p. 157)
Guang Gong (University of Waterloo), M-sequences and complete complementary codes (p. 155)
Emina Soljanin (Rutgers University), Multiple Concurrent (Local) Data Access with Codes (p. 156)

Abstracts/Résumés

SIMEON BALL, Universitat Politecnica Catalunya
[Tuesday December 7 / mardi 7 décembre, 14:30]
Hermitian self-orthogonal codes
Let C be a [n, k]q2 linear code,.
C is linearly equivalent to a Hermitian self-orthogonal code if and only if there are non-zero λi ∈ Fq such that
n


λi ui viq = 0,

i=1

for all u, v ∈ C.
For any linear code C over Fq2 of length n, Rains defined the puncture code P (C) to be
P (C) = {λ = (λ1 , . . . , λn ) ∈ Fnq |
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C has a truncation of length r  n which is linearly equivalent to a Hermitian self-orthogonal code if and only if there is an
element of P (C) of weight r.
Rains was motivated to look for Hermitian self-orthogonal codes, since there is a simple way to construct a [[n, n − 2k]]q
quantum code, given a Hermitian self-orthogonal code.
In this talk, I will detail an effective way to calculate the puncture code. I will outline how to prove various results about when
a linear code has a truncation which is linearly equivalent to a Hermitian self-orthogonal linear code and how to extend it to
one that does in the case that it has no such truncation. In the case that the code is a Reed-Solomon code, it turns out that
the existence of such a truncation of length r is equivalent to the existence of a polynomial g(X) ∈ Fq2 [X] of degree at most
(q − k)q − 1 with the property that g(X) + g(X)q has q 2 − r distinct zeros in Fq2 .
NINA BINDEL, University of Waterloo and IQC
[Sunday December 5 / dimanche 5 décembre, 15:00]
Post-quantum cryptography: faster, smaller, harder ?
Large quantum computers will be able to break essentially all of our asymmetric cryptography used today, as Shor’s quantum
algorithm solves the discrete logarithm and prime factorization problem in polynomial time. To maintain security also in the
future, researchers, industry and standardization bodies are busily constructing cryptographic algorithms whose security is
based on problems that cannot be efficiently solved by known classical or quantum algorithms. Many of these "post-quantum"
cryptographic algorithms are constructed over lattices with security based on the hardness of finding closest or shortest vectors
in a lattice. For efficiency reasons, these hardness assumptions are tweaked, optimized, and tailored to the cryptographic
algorithms and applications. In this talk we will give an overview into the topic of post-quantum cryptography and different
variants of hardness assumptions in modern lattice-based cryptography. Furthermore, we will discuss known differences in the
concrete hardness of these assumptions and open gaps.
LILYA BUDAGHYAN, University of Bergen
[Sunday December 5 / dimanche 5 décembre, 14:00]
On isotopisms of commutative semifields
Commutative semifields are objects defined by the same axioms as a field but without requiring associativity of multiplication.
Commutative semifields define optimal objects in projective geometry and cryptographic Boolean functions. Construction of
infinite classes of commutative semifields of odd order has been a hard task and only a handful of these constructions is known.
However, a natural construction method might be hidden in the very notion of isotopism, the equivalence relation used for
classification of semifields.
CLAUDE CARLET, University of Paris 8 and University of Bergen
[Sunday December 5 / dimanche 5 décembre, 10:00]
Revisiting some results on Almost Perfect Nonlinear functions
We push a little further the study of two recent characterizations of almost perfect nonlinear (APN) functions. We state open
problems about them, and we revisit in their perspective a well-known result from Dobbertin on APN exponents. This leads
us to a new result about APN power functions and more general APN polynomials with coefficients in a subfield F2k , which
eases the research of such functions. It also allows to construct automatically many differentially uniform functions from them
(this avoids calculations for proving their differential uniformity as done in a recent paper, which are tedious and specific to
each APN function). Finally we introduce a new representation of the Kasami APN functions in odd dimension and deduce the
exact values (with their sign) of two thirds of their Walsh transform values (this latter work is in common with L. Budaghyan,
M. Calderini, D. Davidova and N. Kaleyski).
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TUVI ETZION, Technion, Israel Institute of Technology
[Tuesday December 7 / mardi 7 décembre, 13:30]
Diameter Perfect Codes
Diameter perfect codes form a natural generalization for perfect codes. They are based on the code-anticode bound which
generalizes the sphere-packing bound. The code-anticode bound was proved by Delsarte for distance-regular graphs and it
holds for some other metrics too. In this talk we present a short introduction on the known results. We concentrate on new
results for non-binary diameter perfect constant-weight codes and present a list of open problems.
GUANG GONG, University of Waterloo
[Tuesday December 7 / mardi 7 décembre, 16:00]
M-sequences and complete complementary codes
How do m-sequences meet complete complementary codes ? Maximal length shift register sequences (m-sequences) found their
first applications in signal detection in Explorer, the first satellite launched by US in 1958. Currently, it has found applications in
almost every corner of engineering and computer science. The autocorrelation of m-sequences resembles that of white Gaussian
noise, so it is also populated as pseudo noise, where the autocorrelation is computed in a circular way (i.e., periodic correlation).
The concept of Golay sequence pair was first introduced by Golay in 1961 for the application of static multislit spectrometry
(1951), and it was extended to complementary sequence set (CSS) and complete complementary codes since then. However,
those autocorrelation functions are computed in a linear way (i.e., aperiodic correlation). The research in those two areas
are parallelly advanced without any crossing point in about seven decades. In this talk, I will present a bridge which links
the concepts of m-sequences, more generally, 2-level autocorrelation sequences and CSS/CCC through Hadamard matrices
Hadamard matrices and permutations. I will show how to construct CSS/CCC starting with a single m-sequence or any 2-level
autocorrelation sequence.
TOR HELLESETH, University of Bergen, Norway
[Tuesday December 7 / mardi 7 décembre, 11:00]
Correlation of m-sequences and their applications
Abstract: The correlation between two binary sequences is the number of agreements minus the number of disagreements
over a full period. In modern communication systems one needs families of sequences with good correlation properties. Many
sequence families used in practical communication systems depend heavily on properties of m-sequences (maximum-length
sequences) and their correlation properties.
In this talk we give a brief overview of the cross-correlation between m-sequences and some applications. Furthermore, we show
how some problems on m-sequences are related to problems in other areas of mathematics such as difference sets, strongly
regular graphs, almost perfect nonlinear functions, solutions of equations over finite fields.
THAÍS IDALINO, Universidade Federal de Santa Catarina
[Sunday December 5 / dimanche 5 décembre, 16:30]
Modification-Tolerant Signature Schemes
Classical digital signature schemes are used to guarantee that a document was created by the sender (authenticity) and has
not been modified along the way (integrity). However, the signature verification algorithm has a boolean output: a successful
outcome is achieved if and only if both the signature is valid and the document has not been modified.
In this work, we consider more general digital signature schemes which we call modification-tolerant signature schemes, which
go beyond the ability of detecting modifications, and have the ability of locating modifications or locating and correcting
modifications. They can be used in applications where either the data can be modified (collaborative work), or the data must
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be modified (redactable and content extraction signatures) or we need to know which parts of the data have been modified
(data forensics).
We discuss two types of modification-tolerant signature schemes: a general one that allows the location of modified blocks of
the data, and a scheme with correction capability, that allows the correction of the modified blocks, recovering the original
message. We give three instantiations of the scheme for the purpose of location, correction, and redaction. The schemes are
proposed using techniques from combinatorial group testing.
This talk is based on joint work with Lucia Moura and Carlisle Adams.
GOHAR KYUREGHYAN, University of Rostock
[Sunday December 5 / dimanche 5 décembre, 10:30]
New and old insights on APN maps
An APN map f : F2n → F2n is defined by the property that for every non-zero a ∈ F2n the set Da = {f (x + a) + f (x) | x ∈
F2n } contains exactly 2n−1 elements. The APN maps provide optimal resistance against differential attacks in cryptological
applications, and they yield constructions for special codes. In this talk we show that to check the APN property for a generic
map it is enough to consider the sets Da for elements a from a hyperplane. We present some results on the image sets of
APN maps, which indicate that a better understanding of the image sets of APN maps will allow progressing on some of main
challenges in the research area.
The talk is based on joint works with Pascale Charpin and Lukas Kölsch, Björn Kriepke.
DANIEL PANARIO, Carleton University
[Sunday December 5 / dimanche 5 décembre, 16:00]
Towards constant-time probabilistic root finding for code-based cryptography
In code-based cryptography, deterministic algorithms are used in the root-finding step of the decryption process. However,
probabilistic algorithms are, in general, more time efficient than deterministic ones for large fields. These algorithms can be
useful for long-term security where larger parameters are relevant. Still, current probabilistic root-finding algorithms suffer from
time variations making them susceptible to timing side-channel attacks. To prevent these attacks, we propose a countermeasure
to a probabilistic root-finding algorithm so that its execution time does not depend on the degree of the input polynomial but on
the cryptosystem parameters. We compare the performance of our proposed algorithm to other root-finding algorithms already
used in code-based cryptography. In general, our method is faster than the straightforward algorithm in Classic McEliece. The
results also show the range of degrees in larger finite fields where our proposed algorithm is faster than the Additive Fast
Fourier Transform algorithm also used in code-based cryptosystems.
Joint work with Dunia Marchiori, Ricardo Custodio and Lucia Moura.
MOSHE SCHWARTZ, Ben-Gurion University of the Negev
[Tuesday December 7 / mardi 7 décembre, 14:00]
The Generalized Covering Radii of Linear Codes
Motivated by an application to database linear querying, such as private information-retrieval protocols, we suggest a fundamental property of linear codes – the generalized covering radius. The generalized covering-radius hierarchy of a linear code
characterizes the trade-off between storage amount, latency, and access complexity, in such database systems. Several equivalent definitions are provided, showing this as a combinatorial, geometric, and algebraic notion. We derive bounds on the code
parameters in relation with the generalized covering radii, study the effect of simple code operations, and describe a connection
with generalized Hamming weights.
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EMINA SOLJANIN, Rutgers University
[Tuesday December 7 / mardi 7 décembre, 16:30]
Multiple Concurrent (Local) Data Access with Codes
Distributed storage systems strive to maximize the number of concurrent data access requests they can support with fixed
resources. Replicating data objects according to their relative popularity and access volume helps achieve this goal. However,
these quantities are often unpredictable. In emerging applications such as edge computing, even the expected numbers of users
and their data interests extensively fluctuate, and data storage schemes should support such dynamics. Erasure-coding has
emerged as an efficient and robust form of redundant storage. In erasure-coded models, data objects are elements of a finite
field. Each node in the system stores one or more linear combinations of data objects. This talk asks 1) which data access
rates an erasure-coded system can support and 2) which codes can support a specified region of access rates. We will address
these questions by formulating them as some known and some new combinatorial optimization problems on graphs. We will
explain connections with batch codes. This talk will also describe how, instead of a combinatorial, one can adopt a geometric
approach to the problem.
DOUG STINSON, University of Waterloo
[Sunday December 5 / dimanche 5 décembre, 14:30]
Generalizations of All-or-Nothing Transforms
All-or-nothing transforms (AONTs) were originally defined by Rivest as bijections from s input blocks to s output blocks such
that no information can be obtained about any input block in the absence of any output block. Numerous generalizations and
extensions of all-or-nothing transforms have been discussed in recent years, many of which are motivated by diverse applications
in cryptography, information security, secure distributed storage, etc. In particular, t-AONTs, in which no information can be
obtained about any t input blocks in the absence of any t output blocks, have received considerable study.
Three recent generalizations of AONTs are motivated by applications due to Pham et al. and Oliveira et al. We term these
generalizations rectangular, range, and restricted AONTs. Briefly, in a rectangular AONT, the number of outputs is greater than
the number of inputs. A range AONT satisfies the t-AONT property for a range of consecutive values of t. Finally, in a restricted
AONT, the unknown outputs are assumed to occur within a specified set of "secure" output blocks. We study existence and
non-existence and provide examples and constructions for these generalizations. We also demonstrate interesting connections
with combinatorial structures such as orthogonal arrays, split orthogonal arrays, MDS codes and difference matrices.
This talk is based on joint work with Navid Nasr Esfahani.
ANTONIA WACHTER-ZEH, Technical University of Munich (TUM)
[Tuesday December 7 / mardi 7 décembre, 10:00]
Function-Correcting Codes
Motivated by applications in machine learning and archival data storage, we introduce function-correcting codes, a new class of
codes designed to protect a function evaluation of the data against errors. We show that function-correcting codes are equivalent
to irregular-distance codes, i.e., codes that obey some given distance requirement between each pair of codewords. Using these
connections, we study irregular-distance codes and derive general upper and lower bounds on their optimal redundancy. Since
these bounds heavily depend on the specific function, we provide simplified, suboptimal bounds that are easier to evaluate. We
further employ our general results to specific functions of interest and compare our results to standard error-correcting codes
which protect the whole data.
ALFRED WASSERMANN, University of Bayreuth
[Tuesday December 7 / mardi 7 décembre, 15:30]
Linear Codes from q-analogues in Design Theory
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Rudolph (1967) introduced majority logic decoding for linear codes from combinatorial designs: If the point-block incidence
matrix of a combinatorial t-design (with t ≥ 2) is taken as a parity check matrix of a linear code, majority logic decoding can
be used for this code.
However, such a linear code is only interesting if the p-rank of the point-block incidence matrix is small enough. Hamada (1973)
determined the p-rank for the incidence matrices of so-called classical or geometric designs. It is a long-standing conjecture
that the incidence matrices from this class of designs are of minimal p-rank.
Dela Cruz, Wassermann (2021) showed that linear codes from subspace designs (q-analogues of combinatorial designs) have
the same decoding properties as the linear codes from their corresponding geometric designs, but for many parameters the
majority logic decoder needs exponentially less parity check equations.
In this talk, we will show that Hamada’s formula can also be applied to q-analogues of group divisible designs and lifted MRD
codes (q-analogues of transversal designs), which may make these classes of codes interesting.
Today, majority logic decodable codes are still interesting for devices with low computational power and because of the relation
to linear locally repairable codes and private information retrieval (PIR) codes.
YUE ZHOU, National University of Defense Technology
[Tuesday December 7 / mardi 7 décembre, 10:30]
Perfect and almost perfect linear Lee codes
Given a positive integer r, an abelian group G and a subset T = {a1 , a2 , · · · , an } ⊆ G \ {e}, if all elements in the multiset


n

±j1
n
Ψ := ∗ a1 · · · a±j
:0≤
jk ≤ r, jk ∈ Z≥0 ∗
n
k=1

are distinct, and G = Ψ, then we call the Cayley graph Γ(G, S) an Abelian-Cayley-Moore graph, where S := T ∪ T (−1) . Under
min{n,r} i nr
2 i i .
this condition, the size of G (i.e. |Ψ|) is i=0
It is a bit surprising that the existence of an Abelian-Cayley Moore graph is equivalent to a perfect linear Lee code of radius
r in Zn , that is a lattice tiling of Zn by the translations of an 1 -metric sphere of radius r. More than 50 years ago, Golomb
and Welch conjectured that there is no perfect Lee code C for r ≥ 2 and n ≥ 3. Recently, Leung and the speaker proved that
if C is linear, then Golomb-Welch conjecture is true for r = 2 and n ≥ 3.
In this talk, we consider the classification of linear Lee codes of the second best possibility, that is the density of the lattice
|S(n,r)|
packing of Zn by Lee spheres S(n, r) equals |S(n,r)|+1
. By checking the corresponding abelian Cayley graphs, an almost perfect
linear Lee code is equivalent to the case with G = Ψ ∪ {f } where f is the unique element of order 2 in G.
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Org: Dr. Thomas Hillen (Alberta)
Schedule/Horaire
Monday December 6
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

lundi 6 décembre

Raluca Eftimie (University of Franche-Comté), Pattern formation in nonlocal mathematical models for
cancer invasion (p. 159)
Jimmy Garnier (University of Savoy Mont Blanc - Chambery), Evolutionary dynamics of populations :
nonlocal PDEs approaches (p. 160)
Angela Stevens (University of Münster), Attractive-Repulsive Interactions (p. 161)
Valeria Giunta (The University of Sheffield), Calculating the stable steady states of multispecies nonlocal advection-diffusion models using energy functionals (p. 160)
Florian Patout (Avignon Université), Ancestral lineages in mutation selection equilibria with moving
optimum (p. 161)
Rishabh Gvalani (Max Planck Institute), The McKean–Vlasov equation on the torus: Stationary solutions, phase transitions, and mountain passes. (p. 160)
Vitali Vougalter (University of Toronto), Solvability of some integro-differential equations with drift
(p. 161)
Andreas Buttenschoen (University of British Columbia), Non-Local Cell Adhesion Models: Symmetries
and Bifurcations in 1-D (p. 159)
Razvan Fetecau (SFU), Collective behaviour with intrinsic interactions on Riemannian manifolds
(p. 160)

Abstracts/Résumés

ANDREAS BUTTENSCHOEN, University of British Columbia
[Monday December 6 / lundi 6 décembre, 17:00]
Non-Local Cell Adhesion Models: Symmetries and Bifurcations in 1-D
In both normal tissue and disease states, cells interact with one another, and other tissue components using adhesion proteins.
These interactions are fundamental in determining tissue fates, and the outcomes of normal development, and cancer metastasis.
Traditionally continuum models (PDEs) of tissues are based on purely local interactions. However, these models ignore important
nonlocal effects in tissues, such as long-ranged adhesion forces between cells.
In this talk, I focus on the nonlocal “Armstrong adhesion model“ (2006) for adhering tissue (an example of an aggregation
equation). Since its introduction, this approach has proven popular in applications to embyonic development and cancer
modeling. Combining global bifurcation results pioneered by Rabinowitz, equivariant bifurcation theory, and the mathematical
properties of the non-local term, we prove a global bifurcation result for the non-trivial solution branches of the scalar Armstrong
adhesion model. I will demonstrate how we used the equation’s symmetries to classify the solution branches by the nodal
properties of the solution’s derivative.
Joint work with Thomas Hillen (University of Alberta).
RALUCA EFTIMIE, University of Franche-Comté
[Monday December 6 / lundi 6 décembre, 10:00]
Pattern formation in nonlocal mathematical models for cancer invasion
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Cancer invasion is a complex process involving interactions between cancer cells, between cells and extracellular matrix, and
between cancer cells and various immune cells inside the tumour microenvironment. These interactions are facilitated by
different molecules (e.g., cytokines, chemokines), which can be produced by the cancer cells themselves, or by other cells in the
microenvironment. Here we introduce a class of nonlocal mathematical models for cancer proliferation and invasion (models
described by hyperbolic and/or parabolic PDEs), and investigate analytically and numerically the spatial and spatio-temporal
patterns exhibited by these models.
RAZVAN FETECAU, Simon Fraser University
[Monday December 6 / lundi 6 décembre, 17:30]
Collective behaviour with intrinsic interactions on Riemannian manifolds
We consider a model for collective behaviour with intrinsic interactions on Riemannian manifolds. Such models can have
applications in biology or robotics, where biological agents/robots are restricted by environment or mobility constraints to
remain on a certain manifold. We provide a framework for constructing interaction potentials which lead to equilibria that
are constant on their supports. We consider such potentials for two specific cases (the two-dimensional sphere and the twodimensional hyperbolic space) and investigate analytically and numerically the long-time behaviour and equilibrium solutions.

JIMMY GARNIER, CNRS - University Savoie Mont-Blanc
[Monday December 6 / lundi 6 décembre, 10:30]
Evolutionary dynamics of populations : nonlocal PDEs approaches
In this talk I will present some results about evolutionary dynamics of populations using nonlocal PDEs. More precisely, I will
focus on the evolution of sexual or asexual population facing environmental change. Starting with a Individual Based Model,
we obtain an analytical description of this microscopic model using nonlocal partial differential equations. In a special regime
of small variance, we are able to approximate analytically the behavior of the microscopic model and we deduce qualitative as
well as quantitative effects of the environmental change on the evolutionary dynamics of the population.
VALERIA GIUNTA, University of Sheffield
[Monday December 6 / lundi 6 décembre, 14:30]
Calculating the stable steady states of multispecies non-local advection-diffusion models using energy functionals
In many biological systems, it is essential for individuals to gain information about their local environment, not only to sense
environmental features, such as food, but also to detect other individuals in a local spatial neighborhood. Interestingly, this
feature is not only restricted to higher level species, such as animals, but is also found in cells, which interact non-locally by
extending long thin protrusions, probing the environment.
The process of gaining information about presence of other species in the environment is intrinsically non-local and mathematically the non-local sensing of neighboring individuals leads to non-local advection terms in continuum models.
In this talk, I will focus on a class of nonlocal advection-diffusion equations modeling population movements generated by interand intra-species interactions. After a brief discussion of the well-posedness of this problem, I will show that the model supports
a great variety of spatio-temporal patterns, including stationary aggregations, segregations, oscillatory patterns, and irregular
spatio-temporal solutions. However, if populations respond to each other in a symmetric fashion, linear stability analysis shows
that the only patterns that emerge from small perturbations of the stable steady state are stationary. In this case, the system
admits an energy functional that is decreasing and bounded below, suggesting that patterns remain stationary for all time. I will
show how to use this functional to gain insight into the analytic structure of the stable steady state solutions. This procedure
reveals a range of possible stationary patterns, including various multi-stable situations, which we validate via comparison with
numerical simulations.
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RISHABH GVALANI, Max Planck Institut
[Monday December 6 / lundi 6 décembre, 16:00]
The McKean–Vlasov equation on the torus: Stationary solutions, phase transitions, and mountain passes.
We study the McKean–Vlasov equation on the torus which is obtained as the mean field limit of a system of interacting
diffusion processes enclosed in a periodic box. We focus our attention on the stationary problem - under certain assumptions
on the interaction potential, we show that the system exhibits multiple equilibria which arise from the uniform state through
continuous bifurcations. We then attempt to classify continuous and discontinuous phase transitions for this system and show
that at the point of discontinuous transition the free energy possesses a mountain pass point. Finally, we comment on further
work generalising these results to equations with porous medium-type diffusion. Joint work with José A. Carrillo, Greg Pavliotis,
and André Schlichting.
FLORIAN PATOUT, BioSP, INRAE
[Monday December 6 / lundi 6 décembre, 15:00]
Ancestral lineages in mutation selection equilibria with moving optimum
Many populations can somehow adapt to rapid environmental changes. To understand this fast evolution, we investigate the
genealogy of individuals inside those populations. More precisely, we use a deterministic model to describe the phenotypic
density of a population under selection when the fitness optimum moves at constant speed. We study the inside dynamics
of this population using the neutral fractions approach. We then define a Markov process characterizing the distribution of
ancestral phenotypic lineages inside the equilibrium. This construction yields qualitative as well as quantitative properties on
the phenotype of typical ancestors. In particular, we show that in asexual populations typical ancestors of present individuals
carried traits much closer to the fitness optimum than most individuals alive at the same time. We also investigate more deeply
the asymptotic regime of small mutation effects. In this regime, we obtain an explicit formula for the typical ancestral lineage
using the description of the solutions of Hamilton Jacobi equation as a minimizer of an optimization problem. In addition, we
compare our deterministic results on lineages with the lineages of stochastic models.
ANGELA STEVENS, University of Münster
[Monday December 6 / lundi 6 décembre, 14:00]
Attractive-Repulsive Interactions
Connections between chemotaxis-like equations and non-local equations are discussed and the support of the respective solutions
are analyzed. One interesting phenomenon for e.g. two interacting species is their segregation (Joint works with M. Burger,
M. Di Francesco, S. Fagioli, with G. Kaib, K. Kang and with M. Winkler)
VITALI VOUGALTER, University of Toronto
[Monday December 6 / lundi 6 décembre, 16:30]
Solvability of some integro-differential equations with drift
We prove the existence in the sense of sequences of solutions for some integro-differential type equations involving the drift
term in the appropriate H 2 spaces using the fixed point technique when the elliptic problems contain second order differential
operators with and without Fredholm property. It is shown that, under the reasonable technical conditions, the convergence in
L1 of the integral kernels yields the existence and convergence in H 2 of solutions.
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Panel: Some snapshots of Women in Mathematical History
Table ronde : des portraits de femmes dans l’histoire des mathématiques
Org: Maritza Branker (Niagara) and/et Nicolas Fillion (SFU)
Schedule/Horaire
Tuesday December 7
11:30 - 13:30
11:30 - 13:30
11:30 - 13:30

mardi 7 décembre

Maritza M. Branker (Niagara University) (p. 162)
David E. Dunning (University of Oxford) (p. 162)
Margaret Stawiska-Friedland (Mathematical Reviews), Women mathematicians with PhD in the
interwar Poland (p. 162)

Abstracts/Résumés

MARITZA M. BRANKER, Niagara University
[Tuesday December 7 / mardi 7 décembre, 11:30]

DAVID E. DUNNING, University of Oxford
[Tuesday December 7 / mardi 7 décembre, 11:30]

MARGARET STAWISKA-FRIEDLAND, AMS/Mathematical Reviews
[Tuesday December 7 / mardi 7 décembre, 11:30]
Women mathematicians with PhD in the interwar Poland
We will present profiles of a few women who earned PhD degrees in mathematics or related areas in the academic institutions
of Warsaw, Lwow and Poznan between the two world wars. We will discuss their achievements in the broader social context.
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Org: Albert Chau and/et Sebastien Picard (UBC)
Schedule/Horaire
Saturday December 4
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00

samedi 4 décembre

Alexandra Otiman (University of Florence), New constructions in non-Kähler toric geometry (p. 165)
Michael Albanese (Universite du Quebec a Montreal), The Yamabe Invariant of Complex Surfaces
(p. 163)
Julien Keller (Universite du Quebec a Montreal), Constant scalar curvature Kähler cone metrics
(p. 165)
Spiro Karigiannis (University of Waterloo), Variational characterization of certain calibrated submanifolds (p. 164)
Jingyi Chen (UBC), Stability of the fibres of Hopf surfaces as harmonic maps and minimal surfaces
(p. 163)
Freid Tong (Center of Mathematical Sciences and Applications), Uniform estimates for complex MongeAmpere equations (p. 165)
Daren Cheng (U Waterloo), Existence of constant mean curvature 2-spheres (p. 164)

Sunday December 5
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00

dimanche 5 décembre

Man Chun Lee (The Chinese University of Hong Kong), continuous metrics and scalar curvature (p. 165)
Yury Ustinovsky (Lehigh University), Variational approach to the steady Generalized Kähler-Ricci solitons (p. 166)
Tristan Collins (Massachusetts Institute of Technology), SYZ mirror symmetry for some Calabi-Yau
surface pairs (p. 164)
Chao Ming Lin (University of California Irvine), The deformed Hermitian—Yang—Mills equation, the
family of C-subsolutions, and the solvability (p. 165)
Ronan Conlon (University of Texas Dallas), Kähler-Ricci solitons (p. 164)
Bin Guo (Rutgers University Newark), Stability estimates for the complex Monge-Ampere and Hessian
equations (p. 164)
Sisi Shen (Columbia University), A Chern-Calabi flow on Hermitian Manifolds (p. 165)

Abstracts/Résumés
MICHAEL ALBANESE, UQAM
[Saturday December 4 / samedi 4 décembre, 10:30]
The Yamabe Invariant of Complex Surfaces
The Yamabe invariant is a real-valued diffeomorphism invariant coming from Riemannian geometry. Using Seiberg-Witten
theory, LeBrun showed that the sign of the Yamabe invariant of a Kähler surface is determined by its Kodaira dimension. We
consider the extent to which this remains true when the Kähler hypothesis is removed. This is partly based on joint work with
Claude LeBrun.
JINGYI CHEN, University of British Columbia
[Saturday December 4 / samedi 4 décembre, 15:00]
Stability of the fibres of Hopf surfaces as harmonic maps and minimal surfaces
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We construct a family of Hermitian metrics on the Hopf surface S 3 × S 1 , whose fundamental classes represent distinct
cohomology classes in the Aeppli cohomology group. These metrics are locally conformally Kahler. Among the toric fibres of
π : S 3 × S 1 → CP 1 two of them are stable minimal surfaces and each of the two has a neighbourhood so that fibres therein
are given by stable harmonic maps from 2-torus and outside, far away from the two tori, there are unstable harmonic ones that
are also unstable minimal surfaces. A similar result is true for S 2n−1 × S 1 .
DAREN CHENG, University of Waterloo
[Saturday December 4 / samedi 4 décembre, 16:30]
Existence of constant mean curvature 2-spheres
Constant mean curvature (CMC) surfaces arise in many different contexts and are natural generalizations of minimal surfaces.
An important question is finding CMC surfaces with controlled topology in 3-manifolds. In this talk, I’ll describe joint work
with Xin Zhou (Cornell), in which we address the genus-zero case, where the surface sought after is a sphere. Our main result
is that in an arbitrary Riemannian 3-sphere, for almost every H there exists a branched immersed 2-sphere with constant mean
curvature H. Moreover, the existence extends to all H when the Riemannian 3-sphere has positive Ricci curvature.
TRISTAN COLLINS, MIT
[Sunday December 5 / dimanche 5 décembre, 14:00]
SYZ mirror symmetry for some Calabi-Yau surface pairs
I will discuss a proof of a strong form of the SYZ mirror symmetry conjecture for Calabi-Yau surfaces pairs constructed from
del Pezzo surfaces and rational elliptic surfaces. Time permitting, I will also mention some applications, including to the Torelli
theorem for ALH* gravitational instantons. This is joint work with A. Jacob and Y.-S. Lin.
RONAN CONLON, The University of Texas at Dallas
[Sunday December 5 / dimanche 5 décembre, 15:00]
Kähler-Ricci solitons
A Kähler-Ricci soliton is a solution of the Kähler-Ricci flow that evolves only by scaling and the action of biholomorphisms
generated by the flow of a real holomorphic vector field. They may model the formation of singularities of the flow. I will give
an overview of recent work with Deruelle and Deruelle-Sun on these objects.
BIN GUO, Rutgers University - Newark
[Sunday December 5 / dimanche 5 décembre, 16:00]
Stability estimates for the complex Monge-Ampere and Hessian equations
We will present a new proof for stability estimates for the complex Monge-Ampère and Hessian equations, which does not
require pluripotential theory. This is based on joint work with D.H. Phong and F. Tong.
SPIRO KARIGIANNIS, University of Waterloo
[Saturday December 4 / samedi 4 décembre, 14:30]
Variational characterization of certain calibrated submanifolds
Fix a compact, oriented, embedded submanifold L of a manifold M . Consider the volume V(g) of L as a functional of the
ambient Riemannian metric g on M . We show that when g is induced from a special geometric structure (specifically a U(m),
a G2 , or a Spin(7) structure) and is varied only in a particular special way, then g is a critical point of V if and only if L is a
calibrated submanifold of M . This generalizes a result of Arezzo-Sun (which was established only for Kahler manifolds) to a
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much wider class of special ambient geometries, with no assumption on torsion. The Spin(7) case is particularly interesting, as
it behaves somewhat differently from the other cases. This is joint work in progress with Da Rong Cheng and Jesse Madnick.

JULIEN KELLER, UQAM
[Saturday December 4 / samedi 4 décembre, 14:00]
Constant scalar curvature Kähler cone metrics
We will review some recent progress on constant scalar curvature Kähler metrics with conical singularities along a divisor.
We will discuss the existence of such special metrics, focussing on the particular case of projective bundles. Moreover, we will
explain some very recent results on the relationship between such metrics and uniform log-K stability in view of the logarithmic
Yau-Tian-Donaldson conjecture.
MAN CHUN LEE, The Chinese University of Hong Kong
[Sunday December 5 / dimanche 5 décembre, 10:00]
continuous metrics and scalar curvature
A classical Theorem in conformal geometry states that on a closed manifold with non-positive Yamabe invariant, a smooth
metric achieving the invariant must be Einstein. It is conjectured by Schoen that the same conclusion still hold if a metric
is uniform bi-Lipschitz and is smooth away from a co-dimension three sub-manifold. In this talk, we will discuss some of the
recent progress toward the conjecture. This is a joint work with L.-F. Tam.
CHAO MING LIN, University of California-Irvine
[Sunday December 5 / dimanche 5 décembre, 14:30]
The deformed Hermitian—Yang—Mills equation, the family of C-subsolutions, and the solvability
The deformed Hermitian—Yang—Mills equation, which will be abbreviated as dHYM equation, was discovered around the
same time in the year 2000 by Mariño—Minasian—Moore—Strominger and Leung—Yau—Zaslow using different points of
view.
In this talk, first, I will skim through Leung—Yau—Zaslow’s approach in a simple way. Then I will introduce the C-subsolution
which is introduced by Székelyhidi (See also Guan) and I will go over some known solvability results of the dHYM equation.
Last, I will show some of my recent works on the solvability when complex dimension equals three or four.
ALEXANDRA OTIMAN, University of Florence
[Saturday December 4 / samedi 4 décembre, 10:00]
New constructions in non-Kähler toric geometry
In this talk I plan to describe a special class of Kato manifolds in arbitrary complex dimension, whose construction arises from
toric geometry. Using the toric language, I will present several of their analytic and geometric properties, including existence
of special complex submanifolds and partial results on their Dolbeault cohomology. Moreover, since they are compact complex
manifolds of non-Kahler type, I will investigate what special Hermitian metrics they support.
SISI SHEN, Columbia University
[Sunday December 5 / dimanche 5 décembre, 16:30]
A Chern-Calabi flow on Hermitian Manifolds
We discuss the existence problem of constant Chern scalar curvature metrics on a compact complex manifold and introduce a
Hermitian analogue of the Calabi flow on compact complex manifolds with vanishing first Bott-Chern class.
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FREID TONG, Harvard University
[Saturday December 4 / samedi 4 décembre, 16:00]
Uniform estimates for complex Monge-Ampere equations
The complex Monge-Ampere equation occupies a central role in Kähler geometry, and the most subtle part of the theory of
complex Monge-Ampere equations is perhaps the uniform estimate. In this talk, I will introduce the complex Monge-Ampere
equation and discuss a new approach to establish sharp uniform estimates, this new method is very versatile and has the
advantage of extending to a large family of fully non-linear equations. This is based on joint work with B. Guo and D.H.
Phong.
YURY USTINOVSKY, Lehigh University
[Sunday December 5 / dimanche 5 décembre, 10:30]
Variational approach to the steady Generalized Kähler-Ricci solitons
This talk concerns Generalized Kahler-Ricci solitons (GKRS) - geometric structures independently arising in the context of
supersymmetric sigma models, generalized geometry of Hitchin and Gualtieri, uniformization problems in non-Kahler geometry
and Einstein-Weyl geometry. GKRS are natural generalizations of Ricci-solitons, incorporating a torsion term.
Every Generalized Kahler (GK) structure on a smooth manifold M admits an infinitesimal variation parametrized by C ∞ (M, R)/R.
Integrating such infinitesimal variations we obtain a notion of GK class, and it makes sense to study existence and uniqueness
questions for GKRS in a given class. Following the fundamental ideas in Kahler geometry, we define a weighted J-functional on
the GK class of a log-nondegenerate GK manifold. This functional naturally extends the Aubin’ functional in Kahler geometry,
and J-functional of Apostolov and Streets in nondegenerate GK setting. We prove that a log-nondegenerate GK structure is a
critical point for the weighted J-functional if and only if it is a gradient steady GKRS. We use this functional to prove rigidity
of solitons in a given GK class, and use the latter to deduce complete classification of compact GKRS for dim M = 4 (joint
with V.Apostolov and J.Streets)
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Avancées récentes dans les équations aux dérivées partielles non-linéaires
Org: Lia Bronsard (McMaster University) and/et Lorena Aguirre Salazar (VSU)
Schedule/Horaire
Monday December 6
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

lundi 6 décembre

Xinyang Lu (Lakehead Univ), Estimates on a convex singular potential for nematic liquid crystals (p. 167)
Lee van Brussel (McMaster Univ), An orthogonality condition for minimizers of a Ginzburg-Landau
functional (p. 169)
Ihsan Topaloglu (VCU), Riesz-type inequalities and overdetermined problems for triangles and quadrilaterals (p. 169)
Chong Wang (WLU), Modeling and Analysis of Patterns in Multi-Constituent Systems with Long Range
Interaction (p. 169)

Tuesday December 7
13:30 - 14:00
14:00 - 14:30
14:30 - 15:00
15:30 - 16:00
16:00 - 16:30
16:30 - 17:00

mardi 7 décembre

Szymon Sobieszek (McMaster University), Ground states in the energy-supercritical Gross-Pitaevskii
equation with a harmonic potential (p. 168)
Pritpal Matharu (McMaster Univ), PDE Optimization for Theoretical and Computational Turbulence
Problems (p. 168)
Yurij Salmaniw (Univ of Alberta), Habitat Loss: Bridging the gap between habitat degradation and
habitat destruction in a competitive reaction-diffusion system (p. 168)
Andrew Colinet (McMaster Univ), Solutions of the Ginzburg-Landau equations with vorticity concentrating near a nondegenerate geodesic (p. 167)
Lorena Aguirre Salazar (VSU), On TFDW-type models and an Ohta-Kawasaki model (p. 168)
Raghav Venkatraman (Courant Inst), Least Wasserstein Distance Between Disjoint Shapes With
Perimeter Regularization (p. 169)

Abstracts/Résumés

ANDREW COLINET, McMaster University
[Tuesday December 7 / mardi 7 décembre, 15:30]
Solutions of the Ginzburg-Landau equations with vorticity concentrating near a nondegenerate geodesic
It is well-known that under suitable hypotheses, for a sequence of solutions of the (simplified) Ginzburg-Landau equations
−∆uε + ε−2 (|uε |2 − 1)uε = 0, the energy and vorticity concentrate as ε → 0+ around a codimension 2 stationary varifold — a
(measure theoretic) minimal surface. Much less is known about the question of whether, given a codimension 2 minimal surface,
there exists a sequence of solutions for which the given minimal surface is the limiting concentration set. The corresponding
question is very well-understood for minimal hypersurfaces and the scalar Allen-Cahn equation, and for the Ginzburg-Landau
equations when the minimal surface is locally area-minimizing, but otherwise quite open.
We consider this question on a 3-dimensional closed Riemannian manifold (M, g), and we prove that any embedded nondegenerate closed geodesic can be realized as the asymptotic energy/vorticity concentration set of a sequence of solutions of the
Ginzburg-Landau equations.
XINYANG LU, Lakehead University
[Monday December 6 / lundi 6 décembre, 16:00]
Estimates on a convex singular potential for nematic liquid crystals
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Liquid crystals (LC) are an intermediate state of the matter between solids and liquids, They exhibit significant mobility, but
differently from pure liquids, they have a preferred orientation, commonly referred to as “director”. They appear from a wide
variety of fields, such as electronics, biology, virology, etc. LCs themselves exhibit several phases, e.g. nematic, smectic, chiral/twisted, discotic, conic. Nematic LCs are the simplest ones, being characterized by only a director, without any polarization
or more complicated structures.
Modeling LCs has been a long standing problem. One of the most widely models is the Landau-de Gennes theory. The main
quantity is a 3 × 3 Q-tensor matrix, and the associated energy is composed of an elastic and a bulk part. Due to modeling
requirements, the eigenvalues of the Q-tensor must be constrained in (−1/3, 2/3), a condition known as “physicality”. One
way to enforce this is to add a convex singular potential ψ. Powerful from a theoretical point of view, such ψ is defined only
implicitly, making its analysis quite challenging. In this talk, we will present several crucial estimates on ψ, and its derivatives.

PRITPAL MATHARU, McMaster University
[Tuesday December 7 / mardi 7 décembre, 14:00]
PDE Optimization for Theoretical and Computational Turbulence Problems
Turbulent flows occur in various fields and are a central, yet extremely complex topic in fluid dynamics. Understanding the
behaviour of fluids is vital for multiple research areas including, but not limited to: biological models, weather prediction, and
engineering design models for automobiles and aircrafts. In this talk, we will introduce PDE optimization techniques utilizing
adjoint calculus and computational framework to be used in suitable gradient-based techniques. Then, we will discuss how
these techniques and their modifications have been employed for problems in both computational and theoretical turbulence
problems, concerning the turbulence closure problem and the "zeroth law of turbulence".
LORENA AGUIRRE SALAZAR, VSU
[Tuesday December 7 / mardi 7 décembre, 16:00]
On TFDW-type models and an Ohta-Kawasaki model
The Thomas-Fermi-Dirac-Von Weizsäcker (TFDW) model is a physical model describing ground-state electron configurations
of many-body systems. On the other hand, the Ohta-Kawasaki model arises in the context of diblock copolymer melts. In
this talk, we discuss results concerning the compactness of minimizing sequences of TFDW-type models and a variant of the
Ohta-Kawasaki model.
YURIJ SALMANIW, University of Alberta
[Tuesday December 7 / mardi 7 décembre, 14:30]
Habitat Loss: Bridging the gap between habitat degradation and habitat destruction in a competitive reaction-diffusion system
In this talk I will introduce a diffusive competition model with habitat degradation and homogeneous Neumann boundary
conditions in a bounded domain that is partitioned into the healthy region (undisturbed habitat) and the degraded region
(due to anthropogenic habitat disturbance). Species follow the Lotka-Volterra competition in the healthy region while in the
degraded region species experience only exponential decay (not necessarily at the same rate). Using theory from monotone
dynamical systems and other related results, a complete description of the global dynamics will be presented. I will then
introduce a habitat destruction problem and make rigorous the connection between these two formulations. It is found that the
destruction problem can be viewed as a limiting case of the degradation problem. This requires some interesting convergence
results between two eigenvalue problem formulations and the related scalar equation, which in turn provides significant insight
into the destruction competition system. I will conclude with some future directions currently being investigated.
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SZYMON SOBIESZEK, McMaster University
[Tuesday December 7 / mardi 7 décembre, 13:30]
Ground states in the energy-supercritical Gross-Pitaevskii equation with a harmonic potential
The energy super-critical Gross–Pitaevskii equation with a harmonic potential is revisited in the case of cubic focusing nonlinearity and dimension d ≥ 5. In order to prove the existence of a ground state (a positive, radially symmetric solution in the
energy space), we develop the shooting method and deal with a one-parameter family of classical solutions to an initial-value
problem for the stationary equation. We prove that the solution curve (the graph of the eigenvalue parameter versus the supremum norm) is oscillatory for d ≤ 12 and monotone for d ≥ 13. Compared to the existing literature, rigorous asymptotics are
derived by constructing different families of solutions to the stationary equation with functional-analytic rather than geometric
methods.
IHSAN TOPALOGLU, Virginia Commonwealth University
[Monday December 6 / lundi 6 décembre, 17:00]
Riesz-type inequalities and overdetermined problems for triangles and quadrilaterals
In this talk I will consider Riesz-type nonlocal interaction energies over convex polygons. After proving the analog of the
Riesz inequality in this discrete setting for triangles and quadrilaterals, and obtaining that among all N -gons with fixed area,
the nonlocal energy is maximized by a regular polygon, for N = 3, 4, I will present on the necessary first-order stationarity
conditions for a polygon with respect to a restricted class of variations, which is then used to characterize regular N -gons, for
N = 3, 4, as solutions to an overdetermined free boundary problem. This is a joint project with Marco Bonacini and Riccardo
Cristoferi.
LEE VAN BRUSSEL, McMaster University
[Monday December 6 / lundi 6 décembre, 16:30]
An orthogonality condition for minimizers of a Ginzburg-Landau functional
In this work, minimizers of the Ginzburg-Landau functional with associated length scale parameter ε > 0 are studied over a
bounded simply-connected domain Ω ⊂ R2 with smooth boundary ∂Ω. Along the boundary, minimizers uε are to satisfy the
orthogonality condition uε , g ⊥  = 0 where g is a smooth S1 -valued function of degree d ∈ Z \ {0} defined on ∂Ω. We will
discuss some properties of minimizers and analyze their limiting behaviour along a subsequence εn → 0.
RAGHAV VENKATRAMAN, Courant Institute
[Tuesday December 7 / mardi 7 décembre, 16:30]
Least Wasserstein Distance Between Disjoint Shapes With Perimeter Regularization
We prove the existence of global minimizers to the double minimization problem


inf P (E) + λWp (Ln E, Ln F ) : |E ∩ F | = 0, |E| = |F | = 1 ,

where P (E) denotes the perimeter of the set E, Wp is the p-Wasserstein distance between Borel probability measures, and
λ > 0 is arbitrary. The result holds in all space dimensions, for all p ∈ [1, ∞), and for all positive λ. This answers a question
of Buttazzo, Carlier, and Laborde.
CHONG WANG, Washington and Lee University
[Monday December 6 / lundi 6 décembre, 17:30]
Modeling and Analysis of Patterns in Multi-Constituent Systems with Long Range Interaction
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Skin pigmentation, animal coats and block copolymers can be considered as multi-constituent inhibitory systems. Exquisitely
structured patterns arise as orderly outcomes of the self-organization principle. The free energy functional combines an interface
energy favoring micro-domain growth with a Coulomb-type long range interaction energy which prevents micro-domains from
unlimited spreading. Analytically, via the sharp interface model, we study the exact shape of global minimizers and also construct
stable stationary sets. Numerically, via the diffuse interface model, one open question related to the polarity direction of double
bubble assemblies is answered. Moreover, many quantitative results are proved both numerically and theoretically.
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Org: Drs. Yu Jin (Nebraska-Lincoln), Shuwen Xue (Memorial) and/et Dr. Xiaoqiang Zhao
(Memorial)
Schedule/Horaire
Saturday December 4
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

Sunday December 5
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

dimanche 5 décembre

Junping Shi (College of William and Mary), Spatial movement with diffusion and memory-based selfdiffusion and cross-diffusion (p. 176)
Lei Zhang (Harbin Institute of Technology at Weihai, China), Propagation dynamics of reaction-diffusion
equations in a time-heterogeneous shifting environment (p. 178)
Yuming Chen (Wilfrid Laurier University), Global dynamics of a diffusive SEICR HCV model with nonlinear incidences (p. 172)
Xueying Wang (Washington State University), Target reproduction numbers for reaction-diffusion population models (p. 177)
Xiangsheng Wang (University of Louisiana at Lafayette), Global analysis of a viral infection model with
cell-to-cell transmission and immune chemokines (p. 177)
Xiaoxia Xie (Idaho State University), Modeling the transmission dynamics of dengue in the presence of
Wolbachia with delay differential euquations (p. 177)
Rachidi Salako (University of Nevada), On the effect of lowering population’s movement to control the
spread of an infectious disease (p. 175)
Chayu Yang (University of Nebraska-Lincoln), Basic reproduction numbers for a class of reaction-diffusion
epidemic models (p. 178)
Marco Tosato (York University), A Patchy Model for Tick-borne Disease Spread with Patch-Specific
Developmental Delays (p. 176)

Monday December 6
10:00 - 10:30

samedi 4 décembre

Mark Lewis (University of Alberta), Mathematical models for the neutral genetics of changing populations (p. 173)
Shigui Ruan (The University of Miami), Modeling the Growth, Invasion and Competition of Aedes
Mosquitoes in Florida (p. 174)
Xingfu Zou (University of Western Ontario), Evolution and adaptation of anti-predation response of prey
in a two-patchy environment (p. 179)
Adrian Lam (Ohio State University), Asymptotic spreading of KPP reactive fronts in heterogeneous
shifting environments (p. 173)
Aijun Zhang (University of Louisiana at Lafayette), A Discrete-time Predator-Prey Model with Selection
and Mutation (p. 178)
Wenxian Shen (Auburn University), Population dynamics under climate change: persistence criterion and
effects of fluctuations (p. 175)
Kunquan Lan (X University), Fixed point index theory for r-nowhere normal-outward compact maps and
logistic type population models (p. 173)
Hao Wang (University of Alberta), A new free boundary problem (p. 176)
Zhongwei Shen (University of Alberta), Spreading speeds in random environments (p. 175)

lundi 6 décembre

Frithjof Lutscher (University of Ottawa), Population dynamics in fragmented landscapes: models,
results, and future challenges (p. 174)
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10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30

Jian Fang (Harbin Institute of Technology, China), Optimal dispersal strategy for a stage-structured alien
species in periodic discrete habitat (p. 172)
Elena Braverman (University of Calgary), On the interplay of harvesting and various diffusion strategies
for spatially heterogeneous populations (p. 172)
Lin Wang (University of New Brunswick), Effects of intraguild prey dispersal driven by intraguild predatoravoidance on species coexistence (p. 177)
Tahir Bachar Issa (San Jose State University), Pointwise persistence in full chemotaxis models with
logistic source on bounded heterogeneous environments (p. 173)
Chunhua Ou (Memorial University of Newfoundland), Determinacy of the Single Spreading Speed or
Multiple Spreading Speeds for a Cooperative Lotka-Volterra System (p. 174)
Ming Mei (Champlain College-Saint-Lambert), Sharper traveling waves for degenerate Burgers equations
with time-delay (p. 174)
Shuwen Xue (Memorial University of Newfoundland), Persistence, spreading speeds and forced waves of
Parabolic–Elliptic Chemotaxis models in shifting environments (p. 178)

Abstracts/Résumés

ELENA BRAVERMAN, University of Calgary
[Monday December 6 / lundi 6 décembre, 14:00]
On the interplay of harvesting and various diffusion strategies for spatially heterogeneous populations
We study a Lotka system describing two competing populations, and each of them chooses its diffusion strategy as the tendency
to have a distribution proportional to a certain positive prescribed function. For instance, the standard diffusion corresponds
to the choice of a uniform distribution. We focused on the interplay of species competition and diffusion strategies with some
other factors incorporated: different growth rates, carrying capacities and harvesting. We describe the cases when the choice
of diffusion strategies promotes coexistence.
In the case of populations exploitation, the harvesting effort is assumed to be proportional to the space-dependent intrinsic
growth rate. The differences between the two populations are the diffusion strategy and the harvesting intensity. In the absence
of harvesting, competing populations may either coexist, or one of them may bring the other to extinction. If the latter is the
case, introduction of any level of harvesting to the successful species guarantees survival to its non-harvested competitor. In the
former case, there is a strip of “close enough" to each other harvesting rates leading to preservation of the original coexistence.
Some estimates are obtained for the relation of the harvesting levels providing either coexistence or competitive exclusion.
YUMING CHEN, Wilfrid Laurier University
[Sunday December 5 / dimanche 5 décembre, 14:00]
Global dynamics of a diffusive SEICR HCV model with nonlinear incidences
Considering acute and chronic infections, we propose and study the spatiotemporal dynamics of a reaction-diffusive SEICR
model for hepatitis C infection. The well-posedness and boundedness of solutions are established. The model possesses a
threshold dynamics characterized by the basic reproduction number R0 . When R0 < 1 the disease free equilibrium is globally
asymptotically stable while the system is uniformly persistent when R0 > 1. In the special case of homogeneous space with
heterogeneous diffusion, the explicit expression of R0 is derived. Moreover, if R0 > 1, the system has a unique homogeneous
endemic equilibrium, which is globally asymptotically stable. The theoretical results are illustrated with numerical simulations.
Sensitivity of R0 on the parameters is also carried out.
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JIAN FANG, Harbin Institute of Technology
[Monday December 6 / lundi 6 décembre, 10:30]
Optimal dispersal strategy for a stage-structured alien species in periodic discrete habitat
Starting from an age-structured diffusive population growth law in a discrete and periodic habitat, we formulate a stagestructured population model for a single alien species with spatially periodic dispersal, mortality and recruitment. Then we
discuss the optimal dispersal strategy to maximize the invasion speed in different biological scenarios.
TAHIR BACHAR ISSA, San Jose State University
[Monday December 6 / lundi 6 décembre, 15:00]
Pointwise persistence in full chemotaxis models with logistic source on bounded heterogeneous environments
In this talk, I will present our work on pointwise persistence in full chemotaxis models with local as well as nonlocal time
and space dependent logistic source in bounded domains. We first prove the global existence and boundedness of nonnegative
classical solutions under some conditions on the coefficients in the models. Next, under the same conditions on the coefficients,
we show that pointwise persistence occurs, that is, any globally defined positive solution is bounded below by a positive constant
independent of its initial condition when the time is large enough. It should be pointed out that Tao and Winkler in 2015,
established the persistence of mass for globally defined positive solutions, which indicates that any extinction phenomenon, if
occurring at all, necessarily must be spatially local in nature, whereas the population as a whole always persists. The pointwise
persistence proved in this work implies that not only the population as a whole persists, but also it persists at any location
eventually. It also implies the existence of strictly positive entire solutions.
ADRIAN LAM, The Ohio State University
[Saturday December 4 / samedi 4 décembre, 14:30]
Asymptotic spreading of KPP reactive fronts in heterogeneous shifting environments
We study the asymptotic spreading of Kolmogorov-Petrovsky-Piskunov (KPP) fronts in heterogeneous shifting habitats, with
any number of shifting speeds, by further developing the method based on the theory of viscosity solutions of Hamilton-Jacobi
equations. Our framework addresses both reaction-diffusion equation and integro-differential equations with a distributed timedelay. The latter leads to a class of limiting equations of Hamilton-Jacobi-type depending on the variable s = x/t and in
which the time and space derivatives are coupled together. We will first establish uniqueness results for these Hamilton-Jacobi
equations using elementary arguments, and then characterize the spreading speed in terms of a reduced equation on a onedimensional domain in the variable s = x/t. In terms of the standard Fisher-KPP equation, our results lead to a new class
of "asymptotically homogeneous" environments which share the same spreading speed with the corresponding homogeneous
environments. This is joint work with Xiao Yu of South China Normal University.
KUNQUAN LAN, Ryerson University
[Saturday December 4 / samedi 4 décembre, 16:30]
Fixed point index theory for r-nowhere normal-outward compact maps and logistic type population models
This presentation is based on recent work on the fixed point index theory for r-nowhere normal-outward compact maps obtained
by Yang and Lan in 2016, Hammerstein integral equations, boundary value problems and applications to logistic type population
models.
MARK LEWIS, University of Alberta
[Saturday December 4 / samedi 4 décembre, 10:00]
Mathematical models for the neutral genetics of changing populations
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In this talk I will discuss the genetic structure of populations subject to climate change and undergoing range expansion. The
models and analyses are based on reaction diffusion and integrodifference equations for the asymptotic neutral genetic structure
of populations. We decompose solutions into neutral genetic components called neutral fractions. The "inside dynamics" then
describe the spatiotemporal evolution of these fractions and can be used to predict changes in genetic diversity. Extensions are
made to include stage-structure in the population dynamics and mutations in the genetic fractions. Results are compared with
small-scale experimental systems that have been developed to test the mathematical theory. This work is joint with Nathan
Marculis, Roger Lui and Jimmy Garnier
FRITHJOF LUTSCHER, University of Ottawa
[Monday December 6 / lundi 6 décembre, 10:00]
Population dynamics in fragmented landscapes: models, results, and future challenges
Reaction-diffusion equations have been the workhorse for modelling and analyzing population dynamics in space and time for
many decades. The most famous result is the calculation of an invasion speed that goes back to Fisher and Kolmogorov,
Petrovsky and Piskunov in the 1930s. As ecologists increasingly acknowledged the importance of different habitat types and
landscape fragmentation for species persistence and spread, modellers began to include such elements into reaction-diffusion
equations, and to analyze the resulting properties. These efforts have led to a wealth of models and mathematical results since
the hallmark paper by Shigesada, Kawasaki and Teramoto in 1986. In this talk, I will review some of the ecological questions,
the mathematical models, and their results from the past two decades. I will point out similarities and differences and some
challenges that future models and analysis should address.
MING MEI, Champlain College St-Lambert
[Monday December 6 / lundi 6 décembre, 16:30]
Sharper traveling waves for degenerate Burgers equations with time-delay
In this talk, I will present some recent results of study on Burgers equations with time-delay and degeneracy of viscosity. The
modelling equations arise from the nonlocal reaction-diffusion equations for population dynamics. When the Rankine-Hugoniot
condition and the Lax’s entropy condition hold, the dynamical equation possesses some sharper traveling waves, the so-called
sharper viscous shock waves. The degeneracy of viscosity causes the traveling waves to be sharper, and the large time-delay
makes the traveling waves to be oscillatory.
CHUNHUA OU, Memorial University of Newfoundland
[Monday December 6 / lundi 6 décembre, 16:00]
Determinacy of the Single Spreading Speed or Multiple Spreading Speeds for a Cooperative Lotka-Volterra System
Cooperation in population systems can result in the existence of a co-existence (win-win) equilibrium. When diffusion is
incorporated, individual species possibly invade into the far end with different spreading speeds. Predicting or determining
them (including the fast and slow spreading speeds) becomes challenging. This talk is devoted to the determinacy of invasion
speed of each species for a cooperative Lotka-Volterra system, which admits single or multiple spreading speeds (co-speed or
fast-slow speed). In the existence of a single spreading speed, the two species share a common invasion speed, and nonnegative
traveling wave profiles, connecting the extinction equilibrium, exist, if the wave speed is not less than the common speed.
Predicting or determining the invasion speed can be linked to the linearized system at the extinction state. The existence of
multiple spreading speeds indicates new connections of traveling wave profiles into certain intermediate states. Due to this,
the determinacy of each spreading speed focuses not only on the extinction states but also on the corresponding intermediate
states. Based on constructions of upper-lower solutions, we establish criteria that can determine the fast-slow invasive speeds.
Our speed selection mechanism can also help scientists greatly understand the movement of stacked fronts in cooperative
systems with multiple species.
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SHIGUI RUAN, University of Miami
[Saturday December 4 / samedi 4 décembre, 10:30]
Modeling the Growth, Invasion and Competition of Aedes Mosquitoes in Florida
The Aedes mosquitoes, in particular Aedes aegypti and Aedes albopictus, are the primary vectors that transmit several arboviral
diseases, including chikungunya fever, dengue fever, yellow fever, and Zika. Recently, the world has been experiencing a series
of major outbreaks of these vector-borne diseases (for example, the 2016 Zika outbreak in Florida, etc.). In order to study
the transmission dynamics of these vector-borne diseases, it is very important and necessary to understand the population
dynamics, current distributions and movements of Aedes mosquitoes for successful surveillance and control programs. In this
talk, we will introduce some of our recent studies on modeling the population dynamics of Aedes mosquitoes, the invasion of
Aedes albopictus mosquitoes, and the competition between Aedes aegypti and Aedes Albopictus mosquitoes in Florida, the
United States. In particular, we propose a competition model with road-field diffusion in which the invasive population not only
disperses in the interior of the spatial domain but also moves faster on the boundary of the domain. Both strong-weak and
weak-weak competitions are discussed. It is shown that the asymptotic spreading speed of the wave fronts is increasing only if
the road diffusion rate is greater than the field diffusion rate. Numerical simulations are presented to illustrate our analytical
results and to explain the current estimated distributions of these two mosquito species in Florida.
RACHIDI SALAKO, University of Nevada, Las Vegas
[Sunday December 5 / dimanche 5 décembre, 16:30]
On the effect of lowering population’s movement to control the spread of an infectious disease
We study the asymptotic behavior of endemic equilibrium solutions of a diffusive infection epidemic model in spatial heterogeneous environment when the diffusion rate dS of the susceptible hosts and the diffusion rate dI of the infected group of the
population are sufficiently small. In particular, we address the question of how the magnitude of the ratio ddSI affects the total
size of the infected group at endemic equilibrium when both dS and dI are sufficiently small. Our results indicate that when
dI and dS are sufficiently small, the size of ddSI plays a crucial role in the dynamics of the disease in the sense that : (i) if
dI
dS is sufficiently small, the disease may persist and the total size of the infected group will approach its maximal size ; (ii) if
dI
dS is significantly large, then the total size of the susceptible hosts is maximized while the total size of the infected group is
minimized. Hence, our results suggest that lowering the movement rate of the population in the attempt to control the spread
of an infectious disease is an effective control strategy if the susceptible hosts movement’s rate is kept sufficiently smaller than
that of the infected individuals.
WENXIAN SHEN, Auburn University
[Saturday December 4 / samedi 4 décembre, 16:00]
Population dynamics under climate change: persistence criterion and effects of fluctuations
The current talk is concerned with population dynamics under climate change. The evolution of species is modelled by a
reaction-diffusion equation in a spatio-temporally heterogeneous environment described by a climate envelope that shifts with
a time-dependent speed function. For a general almost-periodic speed function, we establish the persistence criterion in terms of
the sign of the approximate top Lyapunov exponent and, in the case of persistence, prove the existence of a unique forced wave
solution that dominates the population profile of species in the long run. In the setting for studying the effects of fluctuations
in the shifting speed or location of the climate envelope, we show by means of matched asymptotic expansions and numerical
simulations that the approximate top Lyapunov exponent is a decreasing function with respect to the amplitude of fluctuations,
yielding that fluctuations in the shifting speed or location have negative impacts on the persistence of species, and moreover, the
larger the fluctuation is, the more adverse the effect is on the species. In addition, we assert that large fluctuations can always
drive a species to extinction. Our numerical results also show that a persistent species under climate change is invulnerable to
mild fluctuations, and becomes vulnerable when fluctuations are so large that the species is endangered.
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ZHONGWEI SHEN, University of Alberta
[Saturday December 4 / samedi 4 décembre, 17:30]
Spreading speeds in random environments
Integrodifference equations have been widely used to model the invasion of species, the spread of diseases, etc. Traditional
models assume the environment is temporally constant. A class of integrodifference equations with random coefficients is
studied to understand the consequences of random fluctuations. In this talk, I will present some results about the strategy for
establishing the spreading speed and the effects of random fluctuations on the spreading speed.
JUNPING SHI, College of William & Mary
[Sunday December 5 / dimanche 5 décembre, 10:00]
Spatial movement with diffusion and memory-based self-diffusion and cross-diffusion
Spatial memory has been considered significant in animal movement modeling. We formulate a two-species interaction model by
incorporating both random walk and spatial memory-based walk in their movement. The spatial memory-based walk, described
by a chemotactic-like term, is derived by a modified Fick’s law involving a directed movement toward the gradient of the
density distribution function at a past time. For the proposed model, local stability and bifurcations are studied at constant
steady states. Unlike a classical reaction-diffusion equation, we show that the accumulation points of eigenvalues for the model
will locate at a vertical line in the complex plane, which will make the model generate spatially inhomogeneous time-periodic
patterns through Hopf bifurcation. As illustrations, we apply these results to competition and cooperative models with memorybased diffusion. For the competition model, it turns out that the outcomes are far more complicated than those of classic
Lotka-Volterra reaction-diffusion models, due to the consideration of memory-based diffusion. In particular, the existence of
periodic oscillations is proved under weak competition. Similar conclusions hold for the cooperative model. This is a joint work
with Chuncheng Wang and Hao Wang.
MARCO TOSATO, York University
[Sunday December 5 / dimanche 5 décembre, 17:30]
A Patchy Model for Tick-borne Disease Spread with Patch-Specific Developmental Delays
We introduce a two-patch model with multiple delays to describe how tick population dynamics is affected by host mobility
and local environmental factors.
In this talk, I will start by giving a brief introduction on ticks with particular interest on their lifecycle, suitable environments
for their development and possible tick-control strategies. Then, I will describe the model and explain how the dynamical
behaviors depend on patch-specific basic reproduction numbers and host mobility by using singular perturbation analyses and
monotone dynamical systems theory. Finally, I will discuss how these results might provide useful insights for tick population
control strategies.
This is a joint work with Prof. Xue Zhang and Prof. Jianhong Wu.
HAO WANG, University of Alberta
[Saturday December 4 / samedi 4 décembre, 17:00]
A new free boundary problem
I will present a novel free boundary problem to model the movement of single species with a range boundary. The change of
a free boundary is assumed to be influenced by the weighted total population inside the range boundary, which is described
by an integro-differential equation. Our free boundary equation is a generalization of the classical Stefan condition that allows
for nonlocal influences on the boundary movement. We prove that the new model is well posed and possesses steady state.
The spreading speed of the model is smaller than that for the equivalent problem with a Stefan condition. While the classical
Stefan condition categorizes asymptotic behavior via a spreading-vanishing dichotomy, the new model extends this dichotomy
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to a spreading-balancing-vanishing trichotomy. Our model allows both expansion and shrinking of the range boundary. When
the model is extended to have two free boundaries, we observe asymmetric shifts, as well as steady state within synchronous
moving boundaries. These are newly discovered phenomena in free boundary problems of animal movement.
*This is a joint work with Mark Lewis, Chuncheng Wang, and Chunxi Feng.
LIN WANG, University of New Brunswick
[Monday December 6 / lundi 6 décembre, 14:30]
Effects of intraguild prey dispersal driven by intraguild predator-avoidance on species coexistence
In this talk, I will present a novel mathematical model that couples a competition model with an intraguild predation model
via dispersal of intraguild prey driven by intraguild predator-avoidance. We show that a large dispersal rate would lead to the
collapse of species coexistence, which is consistent with the reported experimental results. In addition, we show that three
modes of species coexistence are possible when the intraguild prey dispersal rate is not too large. Moreover, for a certain range
of dispersal rates, a stable interior equilibrium can coexist with a stable positive limit cycle.
XIANGSHENG WANG, University of Louisiana at Lafayette
[Sunday December 5 / dimanche 5 décembre, 15:00]
Global analysis of a viral infection model with cell-to-cell transmission and immune chemokines
In this talk, we study a viral infection model incorporating both cell-to-cell infection and immune chemokines. Based on
experimental results in the literature, we make a basic assumption that the cytotoxic T lymphocytes (CTL) will move toward
the location with more infected cells, while the diffusion rate of CTL is a decreasing function of the density of infected cells. We
first establish the global existence and ultimate boundedness of the solution via a priori energy estimates. Next, we define the
basic reproduction number of viral infection R0 and prove by uniform persistence theory, Lyapunov functional technique, and
LaSalle invariance principle that the infection-free steady state E0 is globally asymptotically stable if R0 < 1. When R0 > 1,
then E0 becomes unstable, and another basic reproduction number of CTL response R1 becomes the dynamic threshold in
the sense that, if R1 < 1, then the CTL-inactivated steady state E1 is globally asymptotically stable ; and if R1 > 1, then the
CTL-activated steady state E2 is globally asymptotically stable.
XUEYING WANG, Washington State University
[Sunday December 5 / dimanche 5 décembre, 14:30]
Target reproduction numbers for reaction-diffusion population models
A very important population threshold quantity is the target reproduction number, which is a measure of control effort
required for a target prevention, intervention or control. This concept, as a generalization of type reproduction number, was
first introduced in Shuai et al. (J Math Biol 67:1067–1082, 2013) for nonnegative matrices with immediate applications to
compartmental population models of ordinary differential equations. The current paper is devoted to the study of all target
reproduction numbers for reaction-diffusion population models with compartmental structure. It turns out that the target
reproduction number can be regarded as the basic reproduction number of a modified system, where the state of newborn
individuals is limited to the target control set and the offspring from the non-target set is regarded as a part of the transition. In
other words, the target reproduction number can be interpreted as the expected number of offspring in a specific target set that
a primary newborn individual of the same set would produce during its lifetime. We also characterize the target reproduction
number so that it can be easily computed numerically for reaction-diffusion models. At the end, we demonstrate our theoretical
observations using two examples.
XIAOXIA XIE, Idaho State University
[Sunday December 5 / dimanche 5 décembre, 16:00]
Modeling the transmission dynamics of dengue in the presence of Wolbachia with delay differential euquations
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Dengue is a serious concern in many parts of the world and dengue prevention relies primarily on vector control but the failure
of traditional methods has promoted the development of novel entomological approaches, such as the intracellular bacterium
Wolbachia to control mosquito populations, which has gained significant interest as a potential agent of dengue control in the
last decade. Here, a system of delayed differential equations is developed to illustrate the efficiency of Wolbachia intervention.

SHUWEN XUE, Memorial University of Newfoundland
[Monday December 6 / lundi 6 décembre, 17:00]
Persistence, spreading speeds and forced waves of Parabolic–Elliptic Chemotaxis models in shifting environments
Chemotaxis models are used to describe the movements of biological species or living organisms in response to certain chemicals
in their environments. The current talk is concerned with persistence, spreading speeds and forced waves of Parabolic–Elliptic
Chemotaxis models in shifting environments. Some numerical simulations will be presented to demonstrate the existence of
forced waves.
CHAYU YANG, University of Nebraska - Lincoln
[Sunday December 5 / dimanche 5 décembre, 17:00]
Basic reproduction numbers for a class of reaction-diffusion epidemic models
We study the basic reproduction numbers for a class of reaction-diffusion epidemic models that are developed from autonomous
ODE systems and present a general numerical framework to compute such basic reproduction numbers ; meanwhile, the numerical formulation provides useful insight into their characterizations. Using matrix analysis, we show that the basic reproduction
numbers are the same for these PDE models and their associated ODE models in several important cases that include, among
others, a single infected compartment, constant diffusion rates, uniform diffusion patterns among the infected compartments,
and partial diffusion in the system.
AIJUN ZHANG, University of Louisiana
[Saturday December 4 / samedi 4 décembre, 15:00]
A Discrete-time Predator-Prey Model with Selection and Mutation
We study a discrete-time predator-prey system with selection and mutation in the prey population where individuals are
distributed over a finite number of phenotypic traits. For the pure selection case, we establish conditions for competitive
exclusion between individuals with different traits in the prey population and we show that the system converges to a boundary
equilibrium representing the predator and the fittest prey trait. For the full selection mutation model, we explore the coexistence
and persistence. Finally, we offer some examples of numerical simulation.
LEI ZHANG, Harbin Institute of Technology at Weihai
[Sunday December 5 / dimanche 5 décembre, 10:30]
Propagation dynamics of reaction-diffusion equations in a time-heterogeneous shifting environment
In this paper, we study the propagation dynamics of a large class of time and space heterogeneous reaction-diffusion equations
ut = uxx + ug(x − ω(t), t, u), x ∈ R,
where ω(t) represents the shifting distance, and the nonlinearity ug(ξ, t, u) is asymptotically of KPP type as ξ → −∞ and is
negative as ξ → +∞. Let c∗ be the spreading speed of the limiting equation ut = uxx + ug(−∞, t, u). Under the assumption
that the shifting speed ω  (t) admits a uniform mean c, we show that the solutions with compactly supported initial data go
to zero eventually when c ≤ −c∗ , the leftward spreading speed is −c∗ when c > −c∗ , and the rightward spreading speed is c
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and c∗ when c ∈ (−c∗ , c∗ ) and c ≥ c∗ , respectively. We also establish the existence, uniqueness and nonexistence of the forced
traveling wave in terms of the sign of c − c∗ . This talk is based on a joint work with Prof. Xiao-Qiang Zhao.
XINGFU ZOU, University of Western Ontario
[Saturday December 4 / samedi 4 décembre, 14:00]
Evolution and adaptation of anti-predation response of prey in a two-patchy environment
When perceiving a risk from predators, a prey may respond by reducing its reproduction and decreasing or increasing (depending
on the species) its mobility. We formulate a patch model to investigate the aforementioned fear effect which is indirect, in
contrast to the predation as a direct effect, on the prey population. We consider not only cost but also benefit of anti-predation
response of the prey, and explore their trade-offs as well as the impact of the fear effect mediated dispersals of the prey. In
the case of constant response level, if there is no dispersal and for some given response functions, the model indicates the
existence of an evolutionary stable strategy (ESS) which is also a convergence stable strategy (CSS) for the response level ;
and if there is dispersal, the analysis of the model shows that it will enhance the co-persistence of the prey on both patches.
Considering the trait as another variable, we continue to study the evolution of anti-predation strategy for the model with
dispersal, which leads to a three-dimensional system of ordinary differential equations. We perform some numerical simulations,
which demonstrate global convergence to a positive equilibrium with the response level evolving toward a positive constant
level, implying the existence of an optimal anti-predation response level. Interestingly, it is observed that this optimal response
level may not agree with the ESS. This is a joint work with Ao Li.
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Student Research Talks
Session de présentations étudiantes
Org: Alexandra Kirillova
Schedule/Horaire
Abstracts/Résumés

FELIX BARIL BOUDREAU, University of Western Ontario

BENOIT CORSINI, McGill University

THOMAS PENDER, University of Lethbridge

TIAN WANG, University of Illinois at Chicago
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Variational Analysis: Applications and Theory
Analyse variationnelle : applications et théorie
Org: Walaa Moursi and/et Henry Wolkowicz (Waterloo)
Schedule/Horaire
Sunday December 5
10:00 - 10:30
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30

dimanche 5 décembre

Xinxin Li (University of Waterloo), A Restricted Dual Peaceman-Rachford Splitting Method for a
Strengthened DNN Relaxation for QAP (p. 182)
Jiyoung Im (University of Waterloo), Robust Interior Point Methods for Quantum Key Rate Computation
for Quantum Key Distribution (p. 182)
Henry Wolkowicz (University of Waterloo), A Strengthened Barvinok-Pataki Bound on SDP Rank
(p. 182)
Dominique Orban (GERAD and Ecole Polytechnique de Montreal), A proximal quasi-Newton trustregion method for nonsmooth regularized optimization (p. 182)
Matthias Takouda (Laurentian University), Rankings and Doubly Stochastic Matrices (p. 182)
Hao Hu (Clemson University), The Linearization Problem Of A Binary Quadratic Problem And its Applications (p. 181)
Minh Bui (University of Waterloo), A Decomposition Method for Solving Multicommodity Network Equilibria (p. 181)
Zhenan Fan (University of British Columbia), Polar deconvolution of mixed signals (p. 181)

Abstracts/Résumés

MINH BUI, University of Waterloo
[Sunday December 5 / dimanche 5 décembre, 16:30]
A Decomposition Method for Solving Multicommodity Network Equilibria
We consider the numerical aspect of the multicommodity network equilibrium problem proposed by Rockafellar in 1995. Our
method relies on the flexible monotone operator splitting framework recently proposed by Combettes and Eckstein.
ZHENAN FAN, University of British Columbia
[Sunday December 5 / dimanche 5 décembre, 17:00]
Polar deconvolution of mixed signals
The signal demixing problem seeks to separate a superposition of multiple signals into its constituent components. We propose
a two-stage approach that first decompresses and subsequently deconvolves the noisy and undersampled observations of the
superposition. Probabilistic error bounds are given on the accuracy with which this process approximates the individual signals.
The theory of polar convolution of convex sets and gauge functions plays a central role in the analysis and solution process. If
the measurements are random and the noise is bounded, this approach stably recovers low-complexity and mutually incoherent
signals, with high probability and with optimal sample complexity. We also develop an efficient algorithm, based on level-set and
conditional-gradient methods, that solves the convex optimization problems with sublinear iteration complexity and linear space
requirements. Numerical experiments on both real and synthetic data confirm the theory and the efficiency of the approach.
HAO HU, Clemson University
[Sunday December 5 / dimanche 5 décembre, 16:00]
The Linearization Problem Of A Binary Quadratic Problem And its Applications
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We provide several applications of the linearization problem of a binary quadratic problem. We propose a new lower bounding
strategy, called the linearization-based scheme, that is based on a simple certificate for a quadratic function to be non-negative
on the feasible set. This is a joint work with Prof. Renata Sotirov.
JIYOUNG IM, University of Waterloo
[Sunday December 5 / dimanche 5 décembre, 10:30]
Robust Interior Point Methods for Quantum Key Rate Computation for Quantum Key Distribution
We derive a stable reformulation of the quantum key rate computation for finite dimensional quantum key distribution (QKD)
problems. This avoids the difficulties from singularities that arise due to loss of positive definiteness. This allows for the
derivation of an efficient Gauss-Newton Interior point approach. Empirical evidence illustrate the strength of this approach as
we obtain high accuracy solutions and theoretically guaranteed upper and lower bounds for the quantum key rate.
XINXIN LI, Jilin University
[Sunday December 5 / dimanche 5 décembre, 10:00]
A Restricted Dual Peaceman-Rachford Splitting Method for a Strengthened DNN Relaxation for QAP
Splitting methods in optimization arise when one can divide an optimization problem into two or more simpler subproblems.
They have proven particularly successful for relaxations of problems involving discrete variables. We revisit and strengthen
splitting methods for solving doubly nonnegative, DNN, relaxations of the particularly difficult, NP-hard quadratic assignment
problem, QAP. We use a modified restricted contractive splitting method, rPRSM, approach. In particular, we show how to
exploit redundant constraints in the subproblems. Our strengthened bounds exploit these new subproblems, as well as new dual
multiplier estimates, to improve on the bounds and convergence results in the literature.
DOMINIQUE ORBAN, GERAD and Polytechnique Montréal
[Sunday December 5 / dimanche 5 décembre, 14:30]
A proximal quasi-Newton trust-region method for nonsmooth regularized optimization
We develop a trust-region method for minimizing the sum of a smooth term f and a nonsmooth term h, both of which can
be nonconvex. Each iteration of our method minimizes a possibly nonconvex model of f + h in a trust region. The model
coincides with f + h in value and subdifferential at the center. We establish global convergence to a first-order stationary
point when f satisfies a smoothness condition that holds, in particular, when it has Lipschitz-continuous gradient, and h is
proper and lower semi-continuous. The model of h is required to be proper and lower-semi-continuous. Under these weak
assumptions, we establish a worst-case O(1/2 ) iteration complexity bound that matches the best known complexity bound of
standard trust-region methods for smooth optimization. We detail a special instance in which we use a limited-memory quasiNewton model of f and compute a step with the proximal gradient method, resulting in a practical proximal quasi-Newton
method. We describe our Julia implementations and report numerical results on inverse problems from sparse optimization and
signal processing. Our trust-region algorithm exhibits promising performance and compares favorably with linesearch proximal
quasi-Newton methods based on convex models.
MATTHIAS TAKOUDA, Laurentian University
[Sunday December 5 / dimanche 5 décembre, 15:00]
Rankings and Doubly Stochastic Matrices
We present an approach to group decision-making where solutions to doubly stochastic matrix approximation problems are
used to determine a ranking on a set of alternatives, only known a posteriori, that aggregate preferences or opinions of various
experts. The proposed approach is applied in real life settings, where Alternating Projections and Douglas-Rachford feasibility
methods are used.
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HENRY WOLKOWICZ, University of Waterloo
[Sunday December 5 / dimanche 5 décembre, 14:00]
A Strengthened Barvinok-Pataki Bound on SDP Rank
The Barvinok-Pataki bound provides an upper bound on the rank of extreme points of a spectrahedron. This bound depends
solely on the number of affine constraints of the problem, i.e., on the algebra of the problem. Specifically, the triangular number
of the rank r is upper bounded by the number of affine constraints. We revisit this bound and provide a strengthened upper
bound on the rank using the singularity degree of the spectrahedron. Thus we bring in the geometry and stability of the
spectrahedron, i.e., increased instability as seen by higher singularity degree, yields a lower, strengthened rank bound.
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Variational Analysis: Theory and Applications
Analyse variationnelle : théorie et applications
Org: Heinz Bauschke and/et Xianfu Wang (UBC Kelowna)
Schedule/Horaire
Saturday December 4
10:30 - 11:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00

samedi 4 décembre

Hui Ouyang (University of British Columbia Okanagan), Weak and strong convergence of generalized
proximal point algorithms (p. 185)
Jon Vanderwerff (La Sierra University), Uniformly Monotone Operators on Hilbert Spaces (p. 185)
Walaa Moursi (University of Waterloo), Uniformly monotone operators and their reflected resolvents
(p. 184)
Theo Bendit (University of British Columbia Okanagan), Doubleton Projections in Real Hilbert Spaces
(p. 184)
Shambhavi Singh (University of British Columbia Okanagan), Projecting onto rectangular matrices with
prescribed row and column sums (p. 185)
Manish Krishan Lal (University of British Columbia Okanagan), Directional asymptotics of Fejér monotone sequences (p. 184)
Ziyuan Wang (University of British Columbia Okanagan), The Malitsky-Tam forward-reflected-backward
splitting method for nonconvex problems (p. 185)
Matthew Saurette (Waterloo), On the convergence of Douglas-Rachford method for inconsistent optimization problems. (p. 185)

Abstracts/Résumés
THEO BENDIT, University of British Columbia, Okanagan
[Saturday December 4 / samedi 4 décembre, 15:00]
Doubleton Projections in Real Hilbert Spaces
Suppose X is a real Hilbert space. We say a set C ⊆ X admits a Continuous Doubleton Projection if there is a point x ∈ X \ C
that projects onto exactly two points of C, and that the metric projection map PC is upper-semicontinuous at x.
We present two conditions equivalent to C failing to admit a doubleton projection: a property related to (but stronger than)
connectedness called B ◦ -Connectedness, and a property we call Locally-Determined Set Curvature.
These results tell us some non-trivial geometric facts about Chebyshev sets in real Hilbert Spaces. Such sets are the subject of
a long-standing open problem known as the Chebyshev Conjecture.
MANISH KRISHAN LAL, University of British Columbia, Okanagan
[Saturday December 4 / samedi 4 décembre, 16:30]
Directional asymptotics of Fejér monotone sequences
In this paper, we present directionally asymptotical results of strongly convergent subsequences of Fejér monotone sequences.
We also provide examples to show that the sets of directionally asymptotic cluster points can be large and that weak convergence
is needed in infinite-dimensional spaces.
WALAA MOURSI, University of Waterloo
[Saturday December 4 / samedi 4 décembre, 14:30]
Uniformly monotone operators and their reflected resolvents
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The correspondence between the class of nonexpansive mappings and the class of maximally monotone operators via the
reflected resolvents of the latter played an instrumental role in the convergence analysis of the splitting methods. Indeed,
the performance of some of these methods hinges on iterating the so-called splitting operators associated with the individual
operators. These splitting operators in the case of Douglas–Rachford and Peaceman-Rachford methods are functions of the
composition of the reflected resolvents of the underlying operators. In this talk, we provide a comprehensive study of the
reflected resolvents of uniformly monotone operators. We show that this class is closely related to the class of the strongly
nonexpansive operators introduced by Bruck and Reich. Connection to duality via the inverse operators is systematically
studied. We provide applications to Douglas–Rachford and Peaceman-Rachford methods. Examples that illustrate and tighten
our results are presented. (Based on joint work with L. Liu and J. Venderwerff.)
HUI OUYANG, University of British Columbia, Okanagan
[Saturday December 4 / samedi 4 décembre, 10:30]
Weak and strong convergence of generalized proximal point algorithms
In this talk, we first present a framework of generalized proximal point algorithms associated with a maximally monotone
operator. We indicate sufficient conditions on the regularization and relaxation parameters of generalized proximal point
algorithms for the equivalence of the boundedness of the sequence of iterations generated by this algorithm and the nonemptiness of the zero set of the maximally monotone operator, and for the weak and strong convergence of the algorithm.
Improvements of our results are illustrated by comparing our results with related known ones.
MATTHEW SAURETTE, University of Waterloo
[Saturday December 4 / samedi 4 décembre, 17:30]
On the convergence of Douglas-Rachford method for inconsistent optimization problems.
In this talk we consider the behavior of the Douglas-Rachford method when applied to solve inconsistent optimization problems.
We extend and refine currently known results. Strong convergence results are provided. Several examples illustrate our work.
SHAMBHAVI SINGH, University of British Columbia Okanagan
[Saturday December 4 / samedi 4 décembre, 16:00]
Projecting onto rectangular matrices with prescribed row and column sums
In 1990, Romero presented a beautiful formula for the projection onto the set of rectangular matrices with prescribed row
and column sums. Variants of Romero’s formula have been rediscovered by Khoury and by Glunt, Hayden, and Reams, for
bistochastic (square) matrices in 1998. These results have found various generalizations and applications.
In this paper, we provide a formula for the more general problem of finding the projection onto the set of rectangular matrices
with prescribed scaled row and column sums. Our approach is based on computing the Moore-Penrose inverse of a certain
linear operator associated with the problem. In fact, our analysis holds even for Hilbert-Schmidt operators and we do not have
to assume consistency. We also perform numerical experiments featuring the new projection operator.
JON VANDERWERFF, La Sierra University
[Saturday December 4 / samedi 4 décembre, 14:00]
Uniformly Monotone Operators on Hilbert Spaces
Some properties of uniformly monotone operators on Hilbert spaces, such as surjectivity and their connections with nonexpansive
mappings via the reflected resolvent will be presented. Self-dual properties and characterizations of operators such that A and
A−1 are uniformly monotone will be given. (Based on joint work with L. Liu and W. Moursi)
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ZIYUAN WANG, UBCO
[Saturday December 4 / samedi 4 décembre, 17:00]
The Malitsky-Tam forward-reflected-backward splitting method for nonconvex problems
We extend the Malitsky-Tam forward-reflected-backward (FRB) splitting method to the full nonconvex setting. By assuming
the generalized concave Kurdyka-Łojasiewicz (KL) property of a quadratic regularization of the objective, we show that the
FRB method converges globally to a stationary point of the objective and enjoys finite length property. The sharpness of our
approach is guaranteed by virtue of the generalized concave KL property.
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Org: Amar Venga
Abstracts/Résumés

BENOIT CORSINI, McGill University
[Monday December 6 / lundi 6 décembre, 12:00]
Local minimum spanning tree optimization
Consider the following procedure on the complete weighted graph. Start with an initial spanning subgraph H0 and, at each
step, replace a connected subgraph of Hi with its corresponding minimum-weight spanning tree to obtain Hi+1 . By repeating
this procedure, the weight of the graphs H0 , H1 , . . . decreases and, under the assumption that we do not always choose the
same subgraphs, it eventually reaches the global minimum-weight spanning tree on the complete graph.
Given an instance of this procedure, say that its weight is the maximal weight of any connected subgraph we replaced at any
step. In a sense, the weight of a procedure describes how “local” the changes are, where locality is measured with respect
to the current graph at each step. We pose the question: what is the smallest achievable weight, optimized over all possible
replacement sequences which terminate at the minimum-weight spanning tree ?
We show that, for iid Uniform([0, 1]) edge weights on the complete graph Kn , this optimal weight converges to 1 as n → ∞,
no matter what the initial graph H0 is. Our proof reduces the general problem to three important special cases: when the
initial graph H0 is a complete graph, a star graph, or a Hamiltonian path.
Based on joint work with Louigi Addario-Berry and Jordan Barrett.
SINA MOHAMMAD-TAHERI, Concordia University
[Monday December 6 / lundi 6 décembre, 12:00]
LASSO-inspired variants of weighted orthogonal matching pursuit with applications to sparse high-dimensional approximation
Motivated by recent developments in sparse high-dimensional approximation from Monte-Carlo sampling, we propose a new
weighted variant of the Orthogonal Matching Pursuit (OMP) algorithm. The associated greedy selection criterion is inspired
by the square-root LASSO, and further extends the previous work based on the LASSO. We show the efficacy of the proposed
algorithm in the context of high-dimensional polynomial approximation and numerically assess its robustness by analyzing the
sensitivity of its tuning parameter with respect to noise.
TIAN WANG, University of Illinois at Chicago
[Monday December 6 / lundi 6 décembre, 12:00]
On the Effective Version of Serre’s Open Image Theorem
Let E/Q be an elliptic curve without complex multiplication. By Serre’s open image theorem, the mod  Galois representation
of E is surjective for each prime number  that is sufficiently large. Under GRH, we obtain the best explicit upper bound on the
largest non-surjective prime in terms of the conductor of E. This makes effective a bound of the same asymptotic quality due
to Larson and Vaintrob. We also illustrate the efficiency of the bound using an elliptic curve with large conductor in LMFDB.
This is a joint work with Jacob Mayle.
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