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Transactions dela SMC

Article de couverture Juin 2021 (tome 53, no. 3)

Javad Mashreghi (Université Laval)
CMS President

Y i

| llyazoans, lorsqueje mesuisjoint a la Société mathématique du Canada en tant que jeune professeur agrégé, le conseil d’administration dis-
cutait de la possibilité de la création d’une nouvelle revue. Le président du comité de publication avait rédigé un rapport bref pour discuter de
cette proposition avec le conseil et les directeurs. Il était entendu quune décision immédiate ne serait pas envisageable et qu'il y avait plu-

sieurs obstacles a surmonter. Prés d’'une décennie aprés, lorsque je suis devenu membre régulier du Comité de publications, la création d'une
nouvelle revue figurait toujours comme sujet de discussion dans des réunions de plusieurs comités, sous le titre « Questions découlant des
réunions précédentes ». En 2016, je suis devenu président du Comité de publications et, comme j'aurais prévu, on réfléchissait toujours sur la
possibilité d'une nouvelle revue. Aucune nouvelle revue ne fut créée pendant mon mandat. Or, ce sujet figure encore une fois sous le célébre
titre « Questions découlant des réunions précédentes » dans le calendrier du Comité exécutif pour le printemps 2021. Pourquoi une si longue

histoire? Regardons cette question de plus pres.

Le Canada a une renommée mondiale dans différents domaines mathématiques. Grace a mes intéréts de recherche, je suis familier avec plusieurs groupes de recherche en analyse
harmonique, en théorie d'opérateurs et en algébre d'opérateurs. J'ai aussi le privilege de connaitre des ami.e.s et des collégues impliqué.e.s dans des groupes de recherche tels que la
géométrie et la topologie, la théorie des nombres, la physique mathématique, la théorie des graphes et la combinatoires. Lune des premiéres idées proposées était de créer une nou-
velle revue qui porte sur une seule discipline. Quoique cette idée ait pris de I'essor de temps en temps, il n'a pas eu un large soutien au sein du Comité de publications. Il y a plusieurs
raisons pour I'échec de cette approche. D'abord, il existe déja des revues prestigieuses dédiées a la plupart de ces disciplines. Il est donc plutét difficile d’en créer une nouvelle. Deuxié-
mement, il n'est pas facile de former un comité de rédaction aussi étroitement ciblé. Troisiemement et surtout, on ne sait pas pour combien de temps le domaine choisi resterait cou-
rant. On attend a ce quune revue soit publiée pendant de nombreuses années. Or un domaine donné de recherche pourrait perdre de sa pertinence, ou il pourrait étre éclipsé par
d’autres domaines plus actifs; dans les deux cas, il serait trés difficile de maintenir une revue qui est seulement consacrée a un domaine en particulier. Lorsque j'ai commencé mes
études de doctorat a I'Université McGill dans les années 1990, Montréal était un centre d’analyse harmonique classique. De nombreux chercheurs renommé tels que K. Gowrisankaran,
V. Havin, C. Herz, I. Klemesh, P Kousis, ainsi que P. Gauthier et son séminaire d’'analyse, avaient tous transformé Montréal en paradis d’analyse classique. Montréal continue toujours &
étre l'un des centres importants de mathématiques au Canada avec plusieurs groupes de recherches solides. Le flambeau d’analyse classique y est toutefois presque éteint. On peut
imaginer les conséquences si les pionniers avaient décidé de lancer une revue consacrée a ce sujet dans les années 1990. Bref, il ne faut pas mettre tous nos ceufs dans le méme panier.

Il est préférable de publier une revue générale.

On propose le lancement d’une nouvelle revue, disons les Transactions, qui présente deux
criteres quant a la limite de pages. Selon cette proposition, qui est approximative et non
encore approuvée, les articles de moins de 15 pages sevont envoyés au Bulletin, ceux entre
15et 40 au Journal, et les articles qui excédent cette derniere limite sevont considérés pour

les Transactions.

En effet, une deuxiéme tendance, plus dominante, est de créer une revue a portée générale, comme le Bulletin et le Journal, mais pour des articles plus longs. Actuellement, la limite de
pages pour les articles du Journal est 18. Les articles plus courts sont publiés dans le Bulletin. Les auteurs.trices des articles de 18 pages manipulent LaTeX pour rendre leur article plus
long ou plus court et éviter tout conflit. On propose le lancement d’une nouvelle revue, disons les Transactions, qui présente deux critéres quant a la limite de pages. Selon cette proposi-
tion, qui est approximative et non encore approuvée, les articles de moins de 15 pages seront envoyés au Bulletin, ceux entre 15 et 40 au Journal, et les articles qui excédent cette der-

niére limite seront considérés pour les Transactions.

Malgré les initiatives susnommeées, la nouvelle revue n'a pas encore été lancée. Je peux mentionner au moins deux raisons principales pour cela. Tout d’abord, il est vraiment difficile de
partir a zéro et de lancer une nouvelle revue. Le Comité de publications a donc des difficultés a trouver des rédacteurs.trices en chef pour amorcer le travail; c’est une tiche qui prend
beaucoup de courage. Deuxiémement, nous entrons dans I'ére du libre accés. La SMC a été réguliérement en contact avec les Presses Universitaires de Cambridge pour mieux com-
prendre ce concept et prendre les décisions appropriées. Ces discussions n'ont pas été faciles et ne sont pas encore terminées. Lavenir de la revue scientifique n'est pas trop transparent
en ce moment, ni pour nous ni pour les éditeurs.trices. D'ot la difficulté de lancer une nouvelle revue.

Enfin, la discussion autour de la création de la nouvelle revue est encore une fois au programme de la Réunion d’été. Faisons-en une réalité!

Copyright 2020 © Société mathématique du Canada.



Universités sans mathématiques?

Editorial Juin 2021 (tome 53, no. 3)

Robert Dawson (Saint-Mary's University)
Editor-in-Chief

Laurentian University, in deep financial trouble, has decided to drop their mathematics program as part of what is essentially a
bankruptcy proceeding. What are we to make of this?

We may be surprised at the idea that a university can declare bankruptcy. But clearly this—or something like it—must be so. Uni-
versities can take on debt, and unless you're just slipping $20 to a friend who came out without their wallet, debt involves the
question of what happens if it isn't paid back. It is said that King’s College, Cambridge, at the suggestion of John Maynard Keynes,
mortgaged King’s College Chapel and by canny investment of the proceeds set the college up financially. (Si non é vero, & ben tro-
vato!) Of course, in such a case, one wonders what recourse the investors would have had if the college had defaulted. No doubt
they would have had both legal and practical difficulty turning the chapel into a factory or a dance hall. Similarly, the bricks and
mortar of a modern university have few alternative uses, and are often encumbered by zoning restrictions; the most likely use
that a creditor could make of them would be to rent them back. Nonetheless, it is unusual for a university to take such a step.

But suppose a university to be in deep enough financial trouble that drastic cuts must be made: what are the options? It’s easy to point at another program and say « cut
there!» but every department can play at that game. And while we may feel that some of the specialized programs at modern universities are marginal to the traditional
role of a university, they tend to bring in students — or outside funding —and pay their way. That's how they got there.

Uniform cutting across all programs sounds like a fair option — but many specialized programs have a closely defined
curriculum, few options, and exactly the courses that they need to be viable. Moreover, some external body has
usually approved that curriculum. Cutting 25% of the courses might leave the program completely unviable. Of
course, the same thing is true of more traditional programs: it’s just not quite as obvious. Closing programs is not

a pleasant option: and this is especially true of math programs.

What's so special about mathematics? An institution of higher learning can exist without a mathematics program. In Nova Scotia, for instance, the Atlantic School of
Theology, the Nova Scotia College of Art and Design, and the Gaelic College of Cape Breton all do very well without one. But you can see the pattern: these are institutions
teaching limited, though important, branches of knowledge. Even the little Université Ste-Anne, with about 400 full-time students, offers ten math courses, supporting
their BSc and education programs. Without mathematics, the range of programs that an institution can offer is strictly limited. It may train excellent poets,

hairdressers, automobile mechanics, or musicians; but in the twenty-first century it would be hard to think of it as a university.

Of course, it is possible to keep a few mathematics instructors around to teach service courses, without offering any higher level courses or degree programs. But this may
be a false economy. Most CMS members know that their teaching will always lean towards calculus, linear algebra, and other service subjects, and we accept this. Varying
this with even one course per year on more advanced subjects, however, keeps the instructor fresh—and in a department of any size, this gives the students, at little extra
cost, the valuable option of a minor, or even a major, in mathematics. Itis hard to imagine an institution without such an option competing successfully for the best ins-
tructors, or the best students.

We can offer no solutions ourselves to Laurentian’s financial woes, which are clearly all too real. It does seem, however, that by dropping mathematics (more than most
other subjects) they are moving onto a dangerous course that will make it impossible to maintain, and difficult to recover, their current status.

Copyright 2020 © Société mathématique du Canada.



Brefs comptes rendus

Comptes rendus Juin 2021 (tome 53, no. 3)

Les comptes-rendus de livres présentent au lectorat de la SMC des ouvrages intéressants sur les mathématiques et 'enseignement des mathématiques

dans un large éventail de domaines et sous-domaines.Vos commentaires, suggestions et propositions sont les bienvenues.

Karl Dilcher, Université Dalhousie (notes-reviews@cms.math.ca)

Connections in Discrete Mathematics

A Celebration of the Work of Ron Graham

Edited by S. Butler, ]. Cooper, and C. Hurlbert
Cambridge University Press, 2018.
ISBN: 978-1316607886

Reviewed by Karl Dilcher

In 2020 the mathematical community lost three of the most influential and best-known researchers in Discrete
Mathematics, namely Richard Guy in March, John Conway in April, and Ron Graham in July of that year. All three were
well-known beyond the confines of their research areas, and even beyond mathematics.

The volume under review came out of a conference, called Connections in Discrete Mathematics, which was held in 2015,
at Simon Fraser University, in honour of Ron Graham and at the occasion of his 80" birthday. To quote from the Pref-
ace: “This was a chance to bring together many of his friends and colleagues, the best and brightest in discrete math-
ematics, to celebrate Ron, and also to celebrate discrete mathematics. A major theme of the conference was connec-
tions, both the personal connections (as Ron had with so many speakers and participants) was well as the connec-
tions between mathematical topics. Both types of connections are what lead to advances in mathematics and open
up new ideas for exploration.

“This book came out of the conference, with many of the authors having been featured speakers. The chapters here are across the spectrum of discrete mathematics, with
topics in number theory, probability, graph theory, Ramsey theory, discrete geometry, algebraic combinatorics, and, of course, juggling. A beautiful mix of topics and also
of writing styles, this book has something for everyone.”

| fully agree. The book is also handsomely produced, which is important—at least for me. | already tagged a few of the articles for reading in detail.

The 20 individual articles and their authors are as follows: Probabilizing Fibonacci numbers, by Persi Diaconis; On the number of ON cells in cellular automata, by N.J. A. Sloane;
Search for ultraflat polynomials with plus and minus one coefficients, by Andrew Odlyzko; Generalized Goncharov polynomials, by Rudolph Lorenz, Salvatore Tringall and Cathe-
rine H. Yan; The digraph drop polynomial, by Fan Chung and Ron Graham; Unramified graph covers of finite degree, by Hau-Wen Huang and Wen-Ching Winnie Li; The first func-
tion and its iterates, by Carl Pomerance; Erdds, Klarner, and the 3x+1 problem, by Jeffrey C. Lagarias; A short proof for an extension of the Erdds—Ko—Rado theorem, by Peter Frank!
and Andrey Kupavskii

The Haight—Ruzsa method for sets with more differences than multiple sums, by Melvyn B. Nathanson; Dimension and cut vertices, by William T. Trotter, Bartosz Walczak and Rui-
dong Wang; Recent results on partition regularity of infinite matrices, by Neil Hindman; Some remarks on pi, by Christian Reiher, Vojtéch Rodl and Mathias Schacht; Ramsey
classes with closure operations, by Jan Hubicka and Jaroslav Nesetfil; Borsuk and Ramsey type questions in Euclidean space, by Peter Frankl, Janos Pach, Christian Reiher and
Vojtéch Rodl; Pick’s theorem and sums of lattice points, by Karl Levy and Melvyn B. Nathanson; Apollonian ring packings, by Adrian Bolt, Steve Butler and Espen Hovland; Jug-
gling and card shuffling meet mathematical fonts, by Erik D. Demaine and Martin L. Demaine; Randomly juggling backwards, by Allen Knutson; Explicit error bounds for lattice Ed-
geworth expansions, by J. P Buhler, A. C. Gamst, Ron Graham and Alfred W. Hales.




The Distribution of Prime Numbers

by Dimitris Koukoulopoulos

Graduate Studies in Mathematics 203, AMS, 2019
ISBN 978-1-4704-6285-7

Reviewed by Karl Dilcher

There is no shortage of books on analytic number theory, from advanced undergraduate textbooks to research mo-
nographs, and many of these books are excellent. At least one of them has the same title as the one under review,
namely Ingham'’s classical treatise of 1932, reprinted in 1990.

Of course, there have been substantial advances since Ingham’s book and most of the others were published, and it
is one of the great strengths of Dimitris Koukoulopoulos’s excellent book to make some of the recent spectacular
results accessible in textbook form. The author is Professor of Mathematics at the Université de Montréal, and is
therefore a member of the extremely strong and active Number Theory Group in Montréal.

Since this is a brief review, | will borrow freely from front and back matter of this book, beginning with the publi-

sher’s description: “Prime numbers have fascinated mathematicians since the time of Euclid. This book presents

some of our best tools to capture the properties of these fundamental objects, beginning with the most basic no-

tions of asymptotic estimates and arriving at the forefront of mathematical research. Detailed proofs of the recent
spectacular advances on small and large gaps between primes are made accessible for the first time in textbook form. Some other highlights include an introduction to
probabilistic methods, a detailed study of sieves, and elements of the theory of pretentious multiplicative functions leading to a proof of Linnik’s theorem.

Throughout, the emphasis has been placed on explaining the main ideas rather than the most general results available. As a
result, several methods are presented in terms of concrete examples that simplify technical details, and theorems are stated
in a form that facilitates the understanding of their proof at the cost of sacrificing some generality. Each chapter concludes
with numerous exercises of various levels of difficulty aimed to exemplify the material, as well as to expose the readers to

more advanced topics and point them to further reading sources.

As far as the goal and possible uses of this book are concerned, the Preface states,

The main goal of this book is to introduce beginning graduate students to analytic number theory. In addition, large parts of

it are suitable for advanced undergraduate students with a good grasp of analytic techniques.

The book borrows the structure of Davenport’s masterpiece Multiplicative Number Theory with several short- to

medium-length chapters. Each chapter is accompanied by various exercises. Some of them aim to exemplify the

concepts discussed, while others are used to guide the students to self-discover certain more advanced topics.

The contents of the book are naturally divided into six parts [...]. The first two parts study elementary and classical
complex-analytic methods. They could thus serve as the manual for an introductory graduate course to analytic
number theory. The last three parts of the book are devoted to the theory of sieves: Part 4 presents the basic elements
of the theory of the small sieve, whereas Part 5 explores the method of bilinear sums and develops the large sieve.
These techniques are then combined in Part 6 to study the spacing distribution of prime numbers and prove some of
the recent spectacular results about small and large gaps between primes. Finally, Part 3 studies multiplicative

functions and the anatomy of integers, and serves as a bridge between the complex-analytic and the more elemen-
5
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tary theory of sieves. Topics from it could be presented either in the end of an introductory course to analytic number

theory, or in the beginning of a more advanced course on sieves.

The author then mentions that certain portions of the book can be used as a reference for an undergraduate course. The Preface also contains a list of the main results pro-
ven in the book, along with their prerequisites, from Chebyshev’s and Mertens’ estimates in the first few chapters, through the Prime Number Theorem, also quite early
on, to the breakthrough of Zhang-Maynard-Tao about the existence of infinitely many bounded gaps between primes. The book then ends with recent work by Ford-
Green-Konyagin-Tao and Maynard about large gaps between primes, and work by Maier from the 1980s about irregularities in the distribution of primes.

Let me finish by quoting from the end of an MAA review by Michael Berg (Loyola Marymount University):

It’s clear that Koukoulopoulos had a marvelous time putting together this beautiful material, and producing a very rea-
dable and pedagogically sound text (replete with good exercises). The book is well-paced and reads very well. The careful
reader, with pencil and paper in hand, keen to do exercises galore and have fun doing so, will learn a lot of beautiful number

theory and find out marvels about the secret life of the set of primes: they are elusive but not unyielding.

Copyright 2020 © Société mathématique du Canada.



CUMC: Conference for Students by the Students

Notes pédagogiques Juin 2021 (tome 53, no. 3)

Laurestine Bradford (University of Toronto) and Yuveshen Mooroogen (University of Toronto) (University of Toronto)

Les Notes pédagogiques présentent des sujets mathématiques et des articles sur l‘éducation aux lecteurs de la SMC dans un format qui favorise les discussions sur diffé-
rents themes, dont la recherche, les activités les enjeux et les nouvelles d'intérét pour les mathématicien.ne.s. Vos commentaires, suggestions et propositions sont les

bienvenues.

John McLoughlin, University of New Brunswich (johngm@unb.ca)
Kseniya Garaschuk, University of Fraser Valley (kseniya.garaschuk@ufv.ca)

Introduction

The Canadian Undergraduate Mathematics Conference (CUMC) is an annual conference intended for undergraduate students of mathematics in universities across Canada. It is held
each summerata Canadian university and is organized by a local committee of undergraduate students at the host institution, with the support of the CMS Student Committee
(Studc).

Any student attending the CUMC can choose to give a short talk, usually 25 minutes long, or present a poster at a poster session. These talks typically make up the greater part of the
event.

In this article, we discuss what we consider to be the main benefits to students of participating in the CUMC. We also list actions that instructors can take to encourage their students to
participate.

We hope that university instructors who read this note will encourage their students to attend. At the same time, we hope that high school instructors will see the value in an academic
conference just for students, and find inspiration to plan similar activities.

Why have student conferences?

A mathematics undergraduate’s playground.

We love it when students play with their math. We hope they will take the tools we give them and tinker around with them for fun, finding new little discoveries suiting their own
tastes. One of the rare things about the CUMC is that it provides a perfect framework for students to show off the little discoveries they make when they play — be they weird facts about
Pascal's Triangle, neat ways to draw tessellations, obscure proofs of classical theorems, or unexpected connections with their heritage. The most important thing about a CUMC presen-
tation is that it be something the student thinks is cool. The stunning lack of other restrictions means that any of their fun math quirks is given time to shine.

At the same time, giving a presentation is more than tinkering around. It is a chance to take an idea and craft it into your own finished piece. The academic conference setting furnishes
an implicit set of norms and goals towards which to work. Starting from this baseline, the student can pick and choose which conventions to adopt and which to flout. (Would it be
more instructive to abandon a correct argument in favor of a flawed one? Would a particular idea make more sense if the audience were made to interact with it? Would sharing a craft
project with the audience help them better appreciate a beautiful object?) Through this decision-making process, they build up something creative, and uniquely theirs: a work of art
in their personal style.

Total ownership of a project.

As the presentations are not evaluated in any way, students are free of the usual constraint of having to guess an authority figure’s expectations. This can give a real sense of power and
control over one’s engagement with the subject.

In addition, this freedom can help a student figure out what they like in the first place. As students decide what they might enjoy working on later in life, they may want to draw inspi-
ration from work they've been intensely interested in. ACUMC presentation is a good opportunity to feel out potential research or professional interests in a low-stakes setting.

Moreover, other students’ presentations are windows into what excites them. An attendee gets introduced to new problems and applications they might not encounter in their classes.
It's wonderful to see people present on something that they really enjoy, and this can remind jaded students of the many reasons to love and be excited by math.

Undergraduate students are the target community.

Although the CUMC s a busy event complete with keynote lectures, a poster session, and workshops, it fundamentally remains a student event. Thus, whatever the level of an under-
graduate student, they belong to the target audience: they are meant to understand what's going on, it’s easier to feel like their questions are legitimate, and there is less pressure to fit
in with some far more experienced group. In this way, the student gets to have a taste of what conferences are like while engaging with an environment designed to support them.



The event also gives students the chance to network with other junior mathematicians from across Canada. They spend a few days immersed in the conference, getting to know other
math students and finding a broader community than just their own university. They also might connect with someone sharing more of their interests than anyone in their own
department.

This sense of belonging to a community can also come from the nature of the conference as recurring every year. One can consult with older students who have attended the confe-
rence before, and after attending, one can advise younger students who are thinking of going. This can provide a cross-generational connection between math students.

Finally, having something tangible that they've created can help a student feel more connected to the mathematical community as a whole.

Encouraging students to participate
Tell students about the CUMC as early as possible.

Itis easier to prepare a presentation when you have plenty of time and no need to rush. A longer period of time leading up to the conference also gives students the chance to talk
about it with their peers and coordinate: groups of friends can travel together, and students who intend on giving talks can rehearse them together.

Help students find presentation topics.

Selecting a suitable presentation topic can be difficult. This is perhaps especially true for first-time presenters, who may not know what a typical student talk is like. (Some titles and
abstracts from previous years’ conferences are available on the CUMC website, which might help students get a sense of the range of possibility.)

Last summer, the second author helped organize a set of workshops to assist students in preparing talks for the CUMC. In a casual survey during the workshops, 18 students indicated
that they might be interested in preparing a talk. In the end, 8 of them ended up speaking at the conference. Of the 10 students who did not give a presentation, 5 remarked in conver-

sation that they were not presenting because they had not been able to settle on a presentation topic with which they were satisfied.

If a student brings up a question or an idea to you and you think that it could be turned into a good presentation —encourage them to do so! It is also well-worth reminding students
thatalmost anything mathematics-related can make for a great CUMC talk. This includes, but is certainly not limited to:

¢ highlights from an undergraduate research project;

* classical problems: just as a demonstration of a famous phenomenon in physics, chemistry, or biology is always fun to watch, a good CUMC presentation can be one that
reminds the audience of a famous and interesting mathematical idea;

¢ anythingastudent has read or watched, and thinks is exciting;

¢ intersections of mathematics with other disciplines: mathematical chemistry, mathematics education, ethnomathematics, and mathematical linguistics are all examples of

more applied or interdisciplinary topics from recent CUMC presentations.

Provide funding if possible.

Participating in the CUMC typically requires paying for travel, housing, and food, as well as a conference registration fee. Let your students know if your department can sponsor them.
Note: This year's conference will likely be online, so the cost of attending will be lower than usual.

Avoid scheduling problem sets or tests during the week of the conference.

Students can only attend the conference if they have the time to go. If you are teaching summer courses, try to keep the week of the conference free from problem sets and exams if
possible.

Encourage students to attend even if they won't be presenting.

It’s not mandatory to give a talk to attend the CUMC. Listening to other students’ talks is a lot of fun, as isimmersing oneself in a conference environment for a few days. There are also
keynote lectures, panels, workshops, and social events. Many students will get a lot out of attending the conference even if they do not present any work. They may even be inspired to
present at a future CUMC. So, if students can spare the time and money, encourage them to attend the conference anyway.

Recruit help from experienced students.

Invite students who have given presentations before to advise current students. This could be done, for example, through small-group feedback sessions, where presenters can practice
their talks in front of a smaller audience. Graduate students, postdocs, and professors who are good at giving and critiquing talks might also want to chime in.

Conclusion

There are many ways by which instructors can help students find the confidence and the resources to attend a student conference. We hope that by implementing some of the above
suggestions, the reader will be able to motivate more of their students to participate in this rewarding endeavour.

The 2021 CUMC is organized by Western University. More information is available at the official conference website and on the poster below.



Yuveshen (Yuve) Mooroogen recently completed his undergraduate degree at the University of Toronto, and will begin his master’s studies in mathematics at the University of British Columbia this fall.
He is interested in functional analysis and math education. Yuve was a student presenter at the CUMC in 2019 and 2020.

Laurestine (Lola) Bradford is a master’s student in the Department of Linguistics at the University of Toronto, where she also completed a bachelor’s degree in Mathematics and Philosophy. Lola has long
been involved in math outreach and education, and she hopes to study what language and math can say about each other. Lola was a student presenter at the CUMC in 2020
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The Ethics of Ancient Mathematics: The Case of Claudius Ptolemy

Notes de la SCHPM Juin 2021 (tome 53, no. 3)

Jacqueline Feke (University of Waterloo)

Les articles de la SCHPM présentent des travaux de recherche en histoire et en philosophie des mathématiques a la communauté mathématique élargie. Les auteurs sont
membres de la Société canadienne d'histoire et de philosophie des mathématiques (SCHPM). Vos commentaries et suggestions sont le bienvenue; ils peuvent étre adres-
sées G I'une des co-rédacteurs

Amy Ackerberg-Hastings, chercheuse indépendante (aackerbe@verizon.net)
Hardy Grant, York University [retraité] (hardygrant@yahoo.com)

Ptolemy, the 2nd-century mathematician, is remembered most for his astronomy. He composed the Almagest, a thirteen-book treatise comprised of astronomical models and tables
that explain the movements of the stars and planets and predict where any celestial body will be on any given date. The Almagest was so influential that it eclipsed the astronomical
texts that preceded it and became authoritative. In medieval Islam and Renaissance Europe, mathematicians studied it as the premier text in astronomy.

Although astronomy was first in importance for Ptolemy, it was just one of the mathematical sciences he studied. He also composed texts on harmonics and geography, for instance,
and he approached these fields in a mathematical way. He additionally studied what were then considered physical sciences, including element theory, cosmology, and astrology, but
most of his contributions were in the mathematical sciences.

Why was Ptolemy so dedicated to the study of the mathematical sciences? Today many of us take for granted that mathematics and the mathematical sciences are worthy of study, but
the high-level study of mathematics was rare in antiquity. At any given time in the ancient Mediterranean, at most a few dozen individuals pursued it. Moreover, we have no evidence of
mathematical schools at least until the 4th century CE. Much more common was the study of philosophy, especially in the traditions established by Plato and Aristotle. Advanced ma-
thematics, then, was not an obvious choice, and it is reasonable to ask why anyone would devote his or her life to its study.

I argue in my book, Ptolemy’s Philosophy: Mathematics as a Way of Life, that the answer to why Ptolemy devoted his life to the mathematical sciences lies in his philosophy [1]. Scattered
among his more technical discussions in the mathematical and physical sciences are references to a fully developed and unique philosophical system. He engages with the most fun-
damental areas of philosophy—metaphysics, epistemology, and ethics—and he even makes claims that would have been highly controversial at the time.

What most motivates Ptolemy’s study of mathematics is his ethics, his theory of what it means to be excellent and live the best life possible. He adapts a type of ethical commitment
endorsed by Plato, where the principal goal of life is to be as much as possible like the gods. Even though Plato and Ptolemy were Greek, the idea is not to be like any of the Olympian
gods we are familiar with from Greek mythology. Instead, the goal is to emulate the divine, where the divine is anything that is eternal. For Ptolemy, the divine entities we specifically
are meant to emulate reside in the heavens. In ancient Greek cosmology, a spherical Earth lies at the center of the cosmos and is surrounded by a series of spheres, on which are situa-
ted the stars and planets. The cosmos, from the Moon outwards to the sphere of fixed stars, is the heavens.
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What makes Ptolemy’s ethical theory different from those of Plato and his other predecessors is how mathematical it is. For Ptolemy, the ethical exemplars are not the stars and
planets, or even the heavenly spheres themselves. Rather, the exemplars are specifically the movements and configurations of the stars and planets. We can begin to glean what
mathematical objects Ptolemy has in mind from his definition of mathematics in the first chapter of the Almagest. He lists a number of objects which are the subject matter of
mathematics, including movements from place to place, shape, number, size, place, and time. Astronomy, in particular, studies the movements of the stars and planets.

What about these movements is meant to be emulated? Ptolemy indicates that certain qualities of these movements are exemplary. He explains near the beginning of the Almagest:

With regard to virtuous conduct in actions and character, [mathematics], above all, could make clearsighted men; from the constancy, good order, commensurability, and
calm that are contemplated in the case of the divine, it, on the one hand, makes its followers lovers of this divine beauty, and, on the other hand, accustoms and, as it were,
reforms their natures to a similar state of the soul [2].

By studying the stars and planets, the mathematician becomes aware of certain qualities of their movements and configurations: their constancy, good order, commensurability, and
calm. In ancient philosophy of mathematics, the first three are specifically mathematical terms. In Ptolemy’s ethics, one is meant to transform one’s soul, the very essence of a person,
so that it has these same mathematical qualities. The best condition of the soul, therefore, is mathematical. We are our best selves when we ourselves have the properties of divine
mathematical objects. By modeling our souls after the movements and configurations of the celestial bodies, we become as much as possible like the divine.

Ptolemy also discusses his ethics in the Harmonics, his treatise on music theory. In the final chapters, he explores how the arithmetic ratios that define the relations among musical
pitches exist in the heavens and in human souls. He defines the science of harmonics in a way that is particularly illuminating:

The theoretical science of [harmonia] is a form of mathematics, the [form] concerned with the ratios of differences between things that are heard, this [form] itself contribu-
ting to the good order that arises out of the theory and understanding to people habituated in it [3].

There isn't only one mathematical science that can lead to the ethical transformation of the soul. In addition to astronomy, harmonics can put one’s soul in good order. What is
interesting in this quote is that Ptolemy indicates that harmonics is not simply a theoretical area of inquiry. It is something that people do; people become habituated to it. In the case
of harmonics, one does not simply study the ratios; one furthermore creates them on musical instruments, especially the monochord, which allows for the more precise measurement
and creation of musical relations. The term ‘habit, however, indicates that there is more to doing harmonics than playing musical pitches, since it was a keyword in ancient virtue ethics.
The habit that mathematicians acquire in doing harmonics is to act in a well-ordered way not just when studying harmonics and the other mathematical sciences, but also when
engaging in the ordinary affairs of life. As the quote from the Almagest indicates, the study of the mathematical sciences transforms one’s soul so that one’s conduct in general becomes
virtuous, or excellent.

How does Ptolemy’s ethics relate to the work of today’s mathematicians? Perhaps it invites us to explore why we choose to study mathematics and whatis involved in its study. Why did
you decide to study mathematics? Do you admire the content of mathematics, as Ptolemy loved the divine beauty of the movements and configurations of the stars and planets? What
habits have you acquired in studying mathematics? How does its study affect your engagement in the ordinary affairs of life? Ptolemy thought deeply about these sorts of questions,

and perhaps we should, too.

Jacqueline Feke is an associate professor in the Department of Philosophy at the University of Waterloo. Her research examines the history, philosophy, and rhetoric of the ancient mathematical and
physical sciences.
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Rédacteurs ou rédactrices associé.e.s duJCM/BCM 2022

Appel de candidatures Juin 2021 (tome 53, no. 3)

Le Comité des publications de la SMC sollicite des mises en candidature pour des rédacteurs et rédactrices associé.e.s pour le Journal canadien de mathématiques JCM) et pour le
Bulletin canadien de mathématiques (BCM). Le mandat sera de cinq ans et commencera le 1er janvier 2022. |1y a huite membres actuel.le.s sur le Conseil de rédaction scienti-

fique duJCM/BCM dont le mandat se termine a la fin décembre.
Revues phares de la Société depuis plus de 50 ans, le Journal canadien de mathématiques (JCM) et le Bulletin canadien de mathématiques (BCM) présentent des travaux de re-
cherche originaux de haute qualité. Le JCM publie des articles longs dans ses six numéros annuels, et le BCM publie des articles plus courts quatre fois I'an. Le JCM et le BCM

ont chacun leur rédacteur en chef et partagent un méme conseil de rédaction.

Les propositions de candidature doivent inclure votre curriculum vitae, votre lettre de présentation et doivent étre envoyées par courriel électronique a : jcmbcm-rednom-

2021@smc.math.ca au plus tard le 15 septembre 2021.
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Prixde recherche de la SMC 2022

Appel de candidatures Juin 2021 (tome 53, no. 3)

Le Comité de recherche de la SMC lance un appel de mises en candidatures pour trois de ses prix de conférence. Ces prix ont tous pour objectif de souligner I'ex-
cellence de membres de la communauté mathématique canadienne.

Prix Coxeter-James

Le Prix Coxeter-James rend hommage aux jeunes mathématicien.ne.s qui se sont distingué.e.s par I'excellence de leur contribution a la recherche ma-
thématique. Cette personne doit étre membre de la communauté mathématique canadienne. Les candidat.e.s sontadmissibles jusqu'a dix ans aprés
I'obtention de leur doctorat. Toute mise en candidature est modifiable et demeurera active I'année suivante, a moins que la mise en candidature origi-
nale ait été faite la10e année suivant 'obtention du doctorat. La personne choisie prononcera sa conférence a la Réunion d’hiver de la SMC 2022.

Prix Jeffery-Williams

Le Prix Jeffery-Williams rend hommage aux mathématicien.ne.s ayant fait une contribution exceptionnelle et soutenue a la recherche mathéma-
tique. Cette personne doit étre membre de la communauté mathématique canadienne. Toute mise en candidature est modifiable et demeurera active
pendant trois ans. La personne choisie prononcera sa conférence a la Réunion d’été de la SMC 2022.

Prix Krieger-Nelson

Le Prix Krieger-Nelson rend hommage aux mathématiciennes qui se sont distinguées par I'excellence de leur contribution a la recherche mathéma-
tique. La lauréate doit é&tre membre de la communauté mathématique canadienne. Toute mise en candidature est modifiable et demeurera active
pendantdeux ans. La lauréate choisie prononcera sa conférence a la Réunion d’été de la SMC 2022.
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 a proposer des collégues exceptionnel.le.s pour la recherche dans les sciences mathématiques sans distinction de race, de
genre, d’'appartenance ethnique ou d'orientation sexuelle. Une personne peut étre mise en candidature pour plus d’un prix de recherche dans les catégories ap-

plicables ; plusieurs candidat.e.s d'un méme institut peuvent é&tre nommeé.e.s pour le méme prix de recherche.

Les prix de recherche de la SMC sont ouverts aux candidat.e.s de tous les genres, a I'exception du prix Krieger-Nelson, qui est décerné uniquement aux femmes.
Les candidatures de femmes éligibles pour les prix de recherche généraux en plus du prix Krieger-Nelson sont fortement encouragées.

Conditions de la candidature

La date limite pour déposer une candidature, qui comprendra au moins trois lettres de référence, est le 30 septembre 2021. Le dossier de candidature doit com-
prendre le nom des personnes données a titre de référence ainsi quun curriculum vitae récent de candidat ou de la candidate. Nouveau: le proposant doit in-
clure une citation compléte d’environ 500 a 700 mots. Veuillez faire parvenir les mises en candidature et lettres de référence par voie électronique, de préfé-
rence en format PDF, avant la date limite, a 'adresse courriel correspondante et au plus tard le 30 septembre 2021 :

Coxeter-James: prixcj@smc.math.ca

Jeffery-Williams: prixjw@smc.math.ca

Krieger-Nelson: prixkn@smc.math.ca
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Prix Cathleen-Synge-Morawetz 2022

Appel de candidatures Juin 2021 (tome 53, no. 3)

La SMC accepte les mises en candidature pour le prix Cathleen-Synge-Morawetz remis en 2022. Le prix récompense un.e ou plusieurs auteur.e.s d'un article de
recherche exceptionnel ou d’'une série d’articles interreliés et axés sur un méme sujet. Les candidat.e.s doivent étre membres de la SMC ou avoir des liens étroits
avec la communauté mathématique canadienne. Les récipiendaires recevront une plaque commémorative de la part de la SMC.

Le prix Cathleen-Synge-Morawetz sera décerné en alternance a un.e ou plusieurs chercheure.s dans les domaines suivants :

1. La géométrie et la topologie (en 2027 et tous les six ans par la suite);

2. La combinatoire, les mathématiques discretes, la logique et les fondements, et des aspects mathématiques de I'informatique (en 2022 et tous les six
ans par la suite);

3. Les mathématiques appliquées, notamment, mais non exclusivement, I'analyse numérique et le calcul scientifique, la théorie du contréle et l'optimi-
sation et les applications des mathématiques en science et technologie (en 2023 et tous les six ans par la suite);

4. Les probabilités et la physique mathématique (en 2024 et tous les six ans par la suite);

5. Lalgebre, la théorie des nombres, la géométrie algébrique (en 2025 et tous les six ans par la suite);

6. Lanalyse et les systémes dynamiques (en 2026 et tous les six ans par la suite).

Les domaines susmentionnés seront compris dans leur sens le plus large pour que les articles exceptionnels puissent étre considérés sous au moins 'une desdites
catégories. Un article (ou une série d’articles) qui a eu un impact significatif sur plus d’'un des domaines énumérés peut étre nominé plusieurs fois au cours de six
années de I'alternance. Le dossier de candidature doit cependant se baser sur un seul domaine plutdt que sur 'ensemble d’ceuvres du et de la candidat.e.

Cet appel a mise en candidature est destiné aux auteur.e.s d’un article ou d’une série d’articles liés au domaine a la combinatoire, les mathématiques discrétes, la logique
et les fondements, et des aspects mathématiques de I'informatique.

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 a proposer des collégues exceptionnels sans distinction de race, de genre, d’appartenance ethnique ou d'orientation

sexuelle.

Les propositions de mise en candidature doivent mettre en évidence la publication exceptionnelle, ou une série de publications exceptionnelles, sur laquelle se
base la candidature tout en présentant des preuves de son impact et son importance dans le domaine. La proposition de mise en candidature doit énumérer les
répondant.e.s et, si disponible, doit inclure un curriculum vitae récent du ou de la candidat.e. Jusqu'a trois lettres de recommandation a I'appui duou de la
candidat.e doivent étre envoyées directement a la SMC. Veuillez faire parvenir les mises en candidature et lettres de référence par voie électronique, de préfé-
rence en format PDF, a prixecsm@smc.math.ca et au plus tard le 30 septembre 2021.

A propos du Prix

Le Prix a été créé en 2020 en I'honneur de Cathleen Synge Morawetz (1923-2017), afin de refléter I'étendue de son
influence et de sa recherche en mathématiques pures et appliquées. La professeure Morawetz a terminé ses études
de premier cycle a I'Université de Toronto. Cecilia Krieger (du prix Krieger-Nelson) I'a encouragée a poursuivre un
doctorat en mathématiques. Elle a obtenu sa maitrise du MIT et son doctorat de la NYU ot elle a passé la grande
partie de sa carriére et a servi comme directrice du Courant Institute en 1984. Ses principales contributions a la re-
cherche ont été dans le domaine des équations aux dérivées partielles. Cathleen Synge Morawetz a recu le prix Jef-
fery-Williams en 1984 (2 ce jour, elle est la seule femme a avoir remporté ce prix), la National Medal of Science
(1998), le Prix Leroy P Steele for Lifetime Achievement (2004) et le Prix George David Birkhoff en mathématiques
appliquées (2006). Lalternance explicite entre les matiéres mathématiques différentes vise a mettre en valeur un
large éventail de recherches dans la communauté mathématique du Canada.
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Prix David-Borwein de mathématicien.ne émérite pour I’ensemble d’'une
carriere

Appel de candidatures Juin 2021 (tome 53, no. 3)

La Société mathématique du Canada (SMC) est heureux d’accepter les nominations pour le prix David-Borwein de mathématicien.ne émérite pour 'ensemble
d’une carriére remis en 2022. Ce prix rend hommage a un.e mathématicien.ne qui a fait une contribution exceptionnelle et soutenue aux mathématiques cana-

diennes et est décerné a chaque quatre ans.

La présentation du prix a lieu a la Réunion d’hiver de la SMC en décembre 2022 et e ou |a lauréat.e prononcera une conférence a la réunion.

Le dossier de candidature comprendra les éléments suivants :

¢ une lettre de mise en candidature signée par un.e collégue ou un collaborateur ou une collaboratrice actuel ou des années passées (trois pages
maximum) qui connait trés bien les réalisations de la personne proposée;

e unbref curriculum vitae, maximum de cinq pages;

¢ dedeuxaquatre lettres d'appui, en plus de la mise en candidature;

¢ toutautre document pertinent, maximum de 10 pages.

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 a proposer des collégues exceptionnel.le.s sans distinction de race, de genre, d’appartenance ethnique ou d’orientation

sexuelle.

Veuillez faire parvenir le dossier complet et tous les documents par voie électronique, de préférence en format PDF, au plus tard le 15 novembre 2021 2

prixdb@smc.math.ca.

Récipiendaire du Prix David-Borwein de mathématicien.ne émérite pour I'ensemble d’'une carriére en 2018

Anthony To-Ming Lau
University of Alberta

Le professeur Lau est le plus récent récipiendaire du prix. Veuillez lire le communiqué de presse. Pour une liste des

ancien.nes lauréat.e.s et pour lire leurs citations, veuillez visiter la page officielle du prix.
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Concours de bourses du fonds de dotation 2021

Appels de propositions Juin 2021 (tome 53, no. 3)

La Société mathématique du Canada (SMC) est heureuse d’annoncer la tenue du Concours de bourses du fonds de dotation 2021. Les bourses du fonds de dotation
de la SMC finance des activités contribuant a I'essor global de la communauté mathématique. Les projets financés a partir des bourses du fonds de dotation
doivent correspondre aux intéréts de la SMC : soit promouvoir et favoriser la découverte et I'apprentissage des mathématiques, et les applications qui en
découlent.

Un demandeur ou une demandeuse ne peut présenter qu'un projet par concours en tant que demandeur.se principal.e. Les projets doivent venir de membres de
la SMC. S'il s'agit d’'un projet conjoint, au moins un des demandeurs ou demandeuses principaux doit étre membre de la SMC.

La date limite pour présenter sa demande est le 30 septembre 2021. Les projets retenus seront annoncés en janvier 2022, et les bourses distribuées en février
2022.

Pour vous procurer le formulaire en ligne ou pour de plus amples renseignements sur 'appel de projets, passez sur le site de la SMCiici.

Le Comité d’attribution des bourses du fonds de dotation (CABFD) gere la répartition des bourses et évalue les projets. Pour toute question ou tout commentaire
sur les bourses du fonds de dotation, veuillezcommuniqué par courriel avec le comité a pres-egc@smc.math.ca.
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Subventions pour les concours mathématiques de la SMC 2022

Appels de propositions Juin 2021 (tome 53, no. 3)

La SMC accepte maintenant des demandes de subventions pour le programme des concours de mathématiques de la SMC 2022. La SMC appuie des activités qui
favorisent 'apprentissage des mathématiques chez les jeunes canadiens. En plus d’organiser ses propres concours de mathématiques, la SMC offre des subven-
tions pour les concours de mathématiques pour les activités scolaires au niveau primaire et secondaire.

La date limite pour presenter sa demande est le 15 novembre 2021. Les projets retenus serontannoncés en janvier 2022, et les bourses distribuées en février
2022.

Pour vous procurer le formulaire en ligne ou pour de plus amples renseignements sur 'appel de projets, passez sur le site de la SMCici.

Le Comité du financement des concours provinciaux (CFCP) évalue la répartition des bourses. Pour toute question ou tout commentaire sur le financement des
concours provinciaux, veuillezcommuniqué par courriel avec le comité a pres-grants-pc@smc.math.ca.

Les demandes devraient étre présentées par voie électronique en utilisant le formulaire en ligne et autres documents supplémentaire préférablement en format
PDF, au plus tard le 15 novembre 2021, a I'adresse suivante : subventionsmaths@smc.math.ca
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Concours mathématique canadien 2021 du geai gris

Concours Juin 2021 (tome 53, no. 3)
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Réservez la date

Juin 2021 (tome 53, no. 3)
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Bolster Academy — Helping You Teach Math to Non-Math Majors

Annonces Juin 2021 (tome 53, no. 3)
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Alfonso Gracia-Saz

Notices nécrologiques Juin 2021 (tome 53, no. 3)

Alfonso Gracia-Saz was a very well-loved and innovative professor at University of Toronto who was due to receive the 2021
Excellence in Teaching Award from the Canadian Mathematical Society. He passed away on May 6, 2021 in Toronto.

Alfonso was born in Zaragoza, Spain, in1976. His love of mathematics and physics was clear from a young age. He compe-
ted in the 1993 and 1994 International Physics Olympiads, earning an honourable mention in the second year. In1994, he
also won the Spanish Physics Olympiad. He went to the University of Zaragoza for his undergraduate education, earning a
BScin Mathematics in 2000 and a BSc in Physics in 2001. He won the Primer Premio Extraordinario Fin de Carrera, an
award granted yearly by the Ministry of Education to the top student in each major. Remarkably, he won it in two subjects:
mathematics in 2000 and for physics the next year.

In 2001, Alfonso moved to the United States for a PhD in Mathematics at UC Berkeley, where his advisor was Alan Wein-
stein. While in Berkeley, he made many friends with his unique blend of whimsy and seriousness. Alfonso had a habit of
touching people’s noses as a greeting (instead of handshakes). A friend’s officemate took offence to this practice, leading to
an evening visit from the Berkeley Police. Alfonso was extremely generous and loyal to his friends. Once, he lent a fellow
student thousands of dollars to help support him during his final PhD year. While in Berkeley, he also volunteered as an ins-
tructor for the Prison University Project at San Quentin State Prison (now Mount Tamalpais College).

He completed the PhD in 2006; his thesis was titled « the symbol of a function of an operator” and concerned computations
in deformation quantization. He moved on to postdoc at Keio University in Japan (2006-2007) and then at the University of Toronto (2007-2010). During these postdocs,
his research focus changed and he began studying Lie algebroids and multiple vector bundles, working with collaborators Kirill Mackenzie and Rajan Mehta.

After these postdoc positions, Alfonso moved to a career in teaching, first at the University of Victoria (2010-2013) and then at the University of Toronto in 2013, as a tea-
ching-stream professor. Alfonso compared this move to teaching to coming out as gay: in both cases he was defying expectations, and in both cases making this public
brought an enormous sense of relief.

He took on some of the most challenging teaching assignments at the University of Toronto. For many years, he coordinated MAT137 (Calculus with proofs), a course with
over 1000 students, 7 instructors, and dozens of TAs. Alfonso brought an inverted classroom and active learning approach to this course. He created a video library with
over 200 video lectures for students to watch before class, so that class time could be devoted to working on carefully prepared activities. These videos have been extre-
mely popular with Toronto students and beyond, with over 3 million views. This year, working with Beatriz Navarro Lameda (a former PhD student and MAT137 instructor),
he prepared extensive notes on these activities so that they could be easily used by other instructors.

As course coordinator and as a service to the University, Alfonso played a central role in training incoming instructors and TAs. He also always had a regular group of un-
dergraduate and graduate students who worked as TAs with him and whom he mentored through formal class observations or chats in the hallway. Some of these under-
graduate students were not intending on majoring in math when they took MAT137, but under Alfonso’s influence, they fell in love with math and with teaching.

Alfonso’s love for teaching mathematics led him to become a long time staff member at Mathcamp (2003-2017), an intensive summer camp for mathematically talented
high school students. At Mathcamp, Alfonso was a teacher, mentor, and friend to countless campers and staff. His contributions to Mathcamp were incalculable, from
leading a staff workshop on inquiry-based learning, to improving the system for running relays, to orchestrating the best April Fool’s prank in Mathcamp’s history. His
nose touching greeting even became a regular part of Mathcamp for more than a decade.

Throughout all these activities, Alfonso was passionate, principled, and caring. Alfonso’s passion was evidentin his legendary classroom teaching, where he inspired stu-
dents. In committee meetings, Alfonso had a strong sense of justice and always pushed for what he believed was right. When a colleague was being mistreated, or his
students weren't being given the resources they needed to learn, Alfonso always stood up for them. He pushed the university very hard to develop a more robust acade-
micintegrity system. When it came to his students, he was a self-described “Momma Bear”. If a student was caught cheating, he would meet with them and set them
back on the correct path. Alfonso always gave his best and brought out the best in his students and colleagues.

Alfonso died in hospital, a week after receiving a COVID-19 diagnosis. He leaves behind his beloved partner of six years, Nick Remedios. Alfonso and Nick enjoyed contra
dancing, complex board games, and cooking together. In Spain, Alfonso is mourned by his mother, Carmen; his father, Antonio; his sister, Rebeca, and her children, Mario

and Carla. All around the world, he is mourned by his many friends and the many people whom he taught and inspired.

A scholarship fund has been set up in Alfonso’s memory. The scholarship will be used to fund undergraduate mathematics students at University of Toronto. To contri-
bute, please visit the website.
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