CMS

NOTES

de la SMC

Volume 32 No. 2 March / mars 2000
In this issue / Dans ce nuém Good Teachers Are at technical proficiency in educational re-
o form, they found in Liping Ma’s work

Editorial ..................... 2 the Core affirmation of their sense that concep-
1999 Coxeter-James Lecture .. 3 Book Review by Ed Barbeau, tual development and competence can
University of Toronto both be agcommodated in the curricu-
Opération Métro 2000. ... ... . 4 lum, provided that teachers are up to
the job.
Awards/Prix ................ 5 Knowing and Teaching Elementary Thirty years ago, the author, a
Mathematics: Teachers’ middle-school student in Shanghai,
Education Notes ............. 6 Understanding of Fundamental was shipped off to the countryside to
o _ Mathematics in China and the “learn from the peasants” as part of
Reflets sur la reunion d'hiver United States the notorious Cultural Revolution in
1999 ... 7 By Liping Ma China. Within months of her arrival,
Obituary / Avis de décs 1 Lawrence Erlbaum Associates, Inc., the village leader asked her to teach at
""" Mahwah, NJ 1999 the local elementary school. This set
From the Institutes . ... ... 12 XXxv + 166 pages. her on a career that saw her become
principal of the school, then superin-
The Committee on Electronic tendent of the elementary schools of the
Information and Communi- county and eventually earn a master's
cationofthe IMU .. ........ 13 degree at East China Normal Univer-

Call for Nominations / Appel de
Candidatures
Editors-in-Chief - CJM
Rédacteurs-en-chef —JCM . .15

Associate Editors - CJM and
CMB / Rédacteurs assd@s -
JCM et BCM

2000 Adrien Pouliot Award
/Prix Adrien-Pouliot 2000 ...17

Coxeter-James [/  Jeffery-
Williams / Krieger-Nelson
Prize Lectureships / Prix de
conference Coxeter-James /
Jeffery-Williams / Krieger-
Nelson.....................

KNOWING
AND TEACHING

ELEMENTARY
MATHEMATICS

LIF1MEG BA

Before its appearance as a book, Lip-
ing Ma’s thesis was an underground
publication enthusiastically read and

American mathematicians actively in-
Calendar of events / Calendrier terested in school education. Dis-

desévenements

commented upon by several prominent

mayed at the apparent de-emphasis of

sity. In 1989, she began studying at
Michigan State University, where she
participated in a survey of the math-
ematical understanding of elementary
teachers.

She was puzzled at the appar-
ent systemic lack of thorough knowl-
edge of mathematics among Ameri-
can teachers compared to their Chi-
nese counterparts, despite having had a
much higher level of formal education.
The exploration of this phenomenon
constituted the research for her doc-
toral dissertation under Lee S. Shulman
at Stanford University. Her study in-
volved 23 “better than average” teach-
ers participating in professional devel-
opment or graduate intern programs in

(see REVIEW-page 8)
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EDITORIAL

Peter Fillmore

What advances in mathematics doesthe
twenty-first century hold in store? And
what uses will be made of them?

A hundred years ago no one could

establishment of the Institute for Ad-
vanced Study at Princeton in 1930,
which von Neumann joined in 1933.

In Canada, the century which began
with little or no significant mathemat-
ical activity (the first PhD was granted
only in 1915) has ended with the emer-
gence of no fewer than three mathemat-
ical research institutes of international
stature. This situation, if peculiarly
Canadian, can only be seen as a pos-
itive indication for the century ahead.

*kkkk

Quels progrées mathématiques nous
réserve le XXle siécle et gu'en ferons-
nous?

Qui aurait-pu prédire,liy a cent
ans, les progrés mirobolants réalisés
dans notre domaine ou I'’énorme im-
pact (surtout positif, mais pas tou-

have foreseen the giant strides our sub- JoUrs) qu’ils auraient sur nos vies

ject would take, nor the enormous im-
pact it would have on the lives of all —
predominantly for good, but not always
and everywhere. From an introspec-
tive preoccupation with the foundations
of mathematics at the beginning of the
century, we have moved to an increas-
ingly intensive search for applications.
A full-page article on John von
Neumann in the December 24-F
nancial Timesof London, headlined
"Man of the Century", says that his
"contributions to mathematics, the
atom bomb and the computer encom-
pass the intellectual brilliance and hu-
man savagery that has defined our
times". Canadian mathematicians, like
those of other countries, put their skills
at the service of war. Little seems to
have been written about this, but one
apparent consequence was the found-
ing in 1945 of the Canadian Mathemat-
ical Society. One of the speakers at the
founding meeting was von Neumann,
and his subject was the electronic com-
puter and its potential uses — though
no manuscript seems to have survived.
The Financial Timepoints out, as char-
acteristic of the century, "the decisive
shift in intellectual pre-eminence from
Europe to the US", symbolized by the

et tout autour de nous? Au début

du siecle, les préoccupations por-

taient surtout sur la science elle-

méme, sur la base des mathématiques,
alors qu'aujourd’hui, on assiste a une

recherche d’applications de plus en

plus intensive.

Dans un article d'une page paru
dansle Financial Timegle Londres en
date du 24-25 décembre, portant sur
John von Neumann et intitulé «Man
of the Century », I'auteur affirmait que
«ses contributions aux mathématiques,
la bombe atomique et I'ordinateur ré-
sument bien le génie intellectuel et la
sauvagerie humaine qui ont marqué
notre époque». Les mathématiciens
canadiens, comme ceux d'autres pays,
ont mis leur savoir au service de la
guerre, ce qui, méme si le sujet sem-
ble peu documenté, aurait entrainé la
création de la Société mathématique
du Canada en 1945. Von Neumann a
d’ailleurs pris la parole a I'assemblée
de fondation de la SMC. Bien gqu’aucun
manuscrit de son allocution ne sem-
ble avoir survécu, on sait qu'elle por-
tait sur I'ordinateur et ses possibilités
d'utilisation. Larticle du Financial
Timesindique aussi que le siecle a été

(voir EDITORIAL-page 12)
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1999 COXETER-JAMES PRIZE LECTURE

The Inverse Problem for Resonances
Maciej Zworski, University of Toronto and University of California, Berkeley

This is a short account of the author’'s Coxeter-James Lecturedescribe the “inverse problem”. Very little is known at the
given at the CMS Winter Meeting in Moéal in December  moment, but the potentially useful techniques and their sim-
1999. ple applications can already be discussed.

The main tools in the study of the relation between reso-
nances and the scatterer are provided by, or at least motivated
by, the wave equation. This point of view has been empha-
sized early by Lax and Phillips [3]. It is now classical that
for a non-trapping obstacle in odd dimensions the solutions
of the wave equation have long time expansions in terms of
resonances: ik = R3\ O whereQ is non-trapping and

(8,52 —MNu=0, ul—g, Oult—o € C

omp *
Then for any fixed compact séf C X,
x uta) = Y e Nui@)+ 0 ), e K, t— oo, @)
Maciej Zworski Im ;<A
Resonances which are described by complex number&vhere)\j, Im A; > 0 are the resonances &f = —A with

constitute a replacement of eigenvalues for problems on nonthe Dirichlet (or Neumann) boundary condition (we assume
compact domains. They appear naturally in many brancheso multiplicities are present for simplicity).

of mathematics and physics. The real part of a resonance de-  The wave equation can then be used to compute the res-
scribes the energy (or frequency) of a state and the imaginangnances [4]. This creates a potentially useful recovery tech-
part its rate of decay. This constitutes a more realistic mOde|nique, when instead of starting with numerical solutions to

than an eigenvalue which provides energy only and assumeghe wave equations, multiple time samples of a real signal are
eternal existence of a state. For a light-hearted introduction;geq.

to the subject (partly reproduced in the talk) we refer to [9]. From the practical point of view (for instance, in a re-

h Tr:e ques(t::_o_n of rechJve_rmg _the OEJeCt fr_ombltsMspiirum covery process of a real object) trapping situations are much
asalongtradition popularized in mathematics by MarkKac's o jnteresting. In the extreme trapping case of waves on

famous question “Can you heartr_]eshape ofthe.drum?”. Sinc% compact manifold, the solutions of the wave equation are
resonances are more general objects, and alsoin manysettmg):i)viously expressed by the right hand side of (1) with

morSe real|st|c,hw§ cfan ask the s?me question florl';hem.. H a.PEINg eigenvalues (the convergence is rather strong since we
giti orrg_frpetl 0ds rFom spectr? QeQm‘i”y app y2 Uthw't ha “assume smooth data; in the non-trapping case the convergence
itional difficulties. For example it is shown in [2] that the 5 o aranteed by the decay caused by the imaginary parts of

ball in R® (considered as a scatterer) is determined by |ts/\,s)_ A ndive “interpolation” argument between the compact

resonances. In all other dlme.nS|o_ns howeyer th|s_ obwousCase and the non-trapping scattering case, suggests that ex-
question is open. In another situation, Zelditch pointed out

. . pansions hold in general.
that his method for planar domains [7] shows how to deter- . . .
. . . Despite the presence of trapping, expansions can be ob-
mine scatterers formed by two bodies placed symmetrlcallytain

) ) L . . ed in some examples of scattering on hyperbolic sur-
with respect to a line. The non-trivial scattering-theoretical : .

. : . faces [1] and surfaces of revolution. The general case is

componentinthese arguments is the Poisson formula for reso; :

. far from clear and not much is known. It was recently

nances — see (3) below. There are also a few results which are . . . .

Shown [6] that the expansion (1) is valid for general “black

specific to resonances: it is observed in [10] that compactlybox,, perturbations when we sum over resonances satisfying

rt ven potentials on the line are (almost alw - , -
supported even potentials on the line are (almost always) deIm A; < |A\;|7M, M sufficiently large, and when we replace
termined by resonances.

—N H
The purpose of the talk was to motivate the study of res- the error byO (¢~ ") for any N'. The resultis at the moment

onances by using examples from physical chemistry, and to (see LECTURE-page 11)
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Opération M étro 2000

The first phase of the math poster campaign “Opération
Métro 2000” took place in the Montreal metro during the
period January 4-31, 2000. A second phase will occur in
September 2000 if funds are available. During the month
of January, 500 posters were exhibited inside the metro cars
and suburb trains (one poster every two cars). Also 40 large
posters were exhibited in 17 stations (there are 52 metro sta-
tions in Montreal), mainly the “school” stations, so that the
young could be reached by this campaign.

[ ] ]
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Three of the small posters were taken from the projects
of Stépane Durand, researcher at the Centre de Recherches
Mathématiques and winner of the EMS posters contest: they
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The very large poster in stations (see top left) was de-

deal with mathematics in nature. signed by Christiane Rousseau and deals with applications
of mathematics in technology: aeronautics, medical imaging
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The fourth was drawn by Dominic Rochon, a Ph.D. stu-
dent in mathematics: it deals with the “tetrabrot”, an object

and optimization in transport.
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The posters can be translated, modified and adapted to

that he created in his research. other formats.
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You can see them on the WMY2000 server
(http://wmy2000.math.jussieu.fr,
click on “Posters available™).
More explanations should soon be found at:
http://www.crm.umontreal.ca/math2000

The poster campaign was organized by Christiane
Rousseau from the Université de Montréal as part of theChristiane Rousseau,
WMY2000 activities of the Canadian Mathematical Society Professeure et responsable des stages
(CMS). In this project the CMS has been associated with theDépartement de maéimatiques et de statistique
Association Mathématique du Québec (AMQ), the Centre deUniversié de Montreal
Recherches Mathématiques (CRM) and the Institut des Sci-C.P. 6128, Succ. Centre-Ville
ences Mathématiques (ISM). The advertising in the MontrealMontréal, Qc, H3C 3J7, Canada
metro is done by Metromedia Plus, a firm independent of Bureau 3149, Pavillon AnérAisenstadt
the Montreal public transport system. Therefore the budgetTel: (514) 343-7729
for the “Opération Métro 2000” had to be found from other Fax: (514) 343-5700
sources. The sponsors of the project were numerous. They

include the four organizations cited above, together with the
four Montreal universities, the Montreal research centers in-
volved with mathematics, several colleges and the Pratt &
Whitney company. A total amount of $28,000 US was col-
lected for the January phase of the project.

AWARD / PRIX

Order of Canada

tions, combinatorics, modular func-
tions, as well as in conformal and quan-

years that he looks back at with fond-
ness. He joined the Department of

tum field theories. Since 1990 Robert
has been studying the mathematics of
long-range aperiodic order, a newly
discovered form of symmetry that has
connections with quasicrystals, aperi-

Mathematical Sciences at the Univer-
sity of Alberta in 1989. He presently
lives in Edmonton with his wife of 35

years, Marian, who has given him un-
failing devotion, support, and encour-

Robert Moody

Professor Robert V. Moody of the
University of Alberta has been named
an Officer of the Order of Canada.

Robert Vaughan Moody is a world
class mathematician whose work for
the most part can be said to revolve
around questions of symmetry. He is
best known for his contributions in the
theory of infinite dimensional Lie al-
gebras and the class of much studied
Kac-Moody algebras that were discov-
ered independently by V. Kac and him-
self. These algebras have had appli-
cations in many fields of mathemat-
ics and mathematical physics, includ-
ing systems of partial differential equa-

odic tilings, and self-similarity.

Inevitably his early years were
spent following his parents around.
Born in England, his first real memo-
ries are of running around the beaches
of Deep River, Ontario where his father
worked as a scientist. After a short two
year return to England he spent his high
schoolyearsin Ottawa. Itwas herethat, cial few, whose friendship has contin-
blessed with some excellent teachers, ued to sustain his sense of wonder and
he found his great love of mathematics, joy.

a passion that has not faded in the least He has a love for black and white
with time. From his parents he learned photography, which he pursues avidly
the true measure of human life. His with the kind forbearance of both fam-
relationship with them has blossomed ily and friends.

into one of continuing friendship, love,
and respect.

In 1966 he moved with his wife
to Saskatoon, taking up his first aca-
demic position at the University of
Saskatchewan, where he had been an
undergraduate and where his father, be-
fore him, had been a professor (of Elec-
trical Engineering). Saskatoon pro-
vided the perfect environment for nur-
turing a young family, and those are

agement, and whose common interest
in music has provided them with many
hours of enjoyment together. He has
three children, all married, whose pro-
fessions cover the areas of music, com-
puter science, and environmental con-
sulting in the forestry sector.

In addition to these there are a spe-

Reason is but an item in the mystery.
Behind the proudest consciousness that ever
reigned
reason and wonder blushed face to face.
The inevitable stales, while hope and doubt are
sisters.
Not unfortunately the universe is wild,
game-flavoured as a hawk’s wing.
Nature is mystery all:
The same returns not, save to be different.

(from Lin Yu Tang)
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EDUCATION NOTES
Ed Barbeau, Column Editor

British Columbia Colleges different colleges each running regional math contests inde-
High School Mathematics Contest pendently. Since all three had small departments, the risk of
This report was given at the Education Session of the 199%urn-out was very real. In 1995 the three decided to amalga-
Summer Meeting of the Canadian Mathematical Society heldmate their resources and put out the same contest at the same
in St. John's. time in each of their regions. They also decided to offer it to
Before 1965, there were only four post—secondary aca-any other college in the province, hoping that eventually many
demic institutions in BC: UBC, a satellite college in Victoria of those colleges would have faculty interested in sharing the
(now University of Victoria), a small private college (Trinity workload. In 1999 there were 9 of 18 provincial colleges and
Western), and Notre Dame University (a tiny facility in the university colleges participating.
Kootenays). This left most of the province with no local post- The currentformatis to have a preliminary multiple choice
secondary academic opportunities. Because post-secondampund held and marked in the high schools in mid-March.
education required most students in the interior and up-islandeach school then sends its top 4-6 students to the regional
to relocate, it was quite costly, and many students simply College (or University College) for the final round. The final
stopped after high school. The political response to this wasround has (typically) 10 multiple choice and 5 full answer
to create the Community College system wherein university problems i a 2 hour period. The regional College then typi-
transfer programmes, career/technical programmes, and voeally hosts these students and sponsor teachers for the rest of
cational training were melded under one umbrella. the day to talks and meals, ending with a prize presentation.
As a result more students began to proceed to post-The details are left up to the local College. There is no cost
secondary education. There was a credibility issue, howeverto the student or high school to participate.
a perception that the colleges were inferior to the universities.  What have we accomplished? Local students are aware
And while more students now entered university transfer pro-of the regional College and the credibility issue is disappear-
grammes, many simply stopped once they had gone as far aigig. Strong liaisons have been established with regional high
they could locally, for the same reasons cited above. Thus forschool teachers. Good math students from many different
many students the "solution” had simply "moved the bar".  schools get together to discuss math and are beginning to
"Why another math contest?" | hear you ask. Let me list believe it is acceptable to be good in mathematics. College
just a few reasons, in no particular order. There was the credmathematics faculty are now cooperating for the betterment
ibility issue of the Community Colleges: we needed to make of mathematics, instead of feeling they are in competition for
students aware of our existence, and that we were a viable limited supply of students.
alternative to the universities; in order to do this we needed  The future? Some would like to see a further round of
to establish stronger liaisons with the regional high SCh00|Competition where the top students from each region come
math teachers. Simply promoting mathematics was anothekogether for a provincial contest, but that is still far off. To
reason: more interest in mathematics equals more studentstimulate more interestin mathematics among its students, the
in college math courses. There was a nucleus of faculty in-Kamloops School District has asked the University College of
terested in doing the necessary work. And many other maththe Cariboo to post monthly or weekly problems in the high
contests were too difficult for the majority of students as theseschools. We also need to remember our origins: one of our
contests were attempting to identify the "cream of the cream".reasons for having this contest was the feeling that national
In 1972 at Cariboo College in Kamloops a local contest and international math contest problems were too difficult for
was created for first year college students, but it proved unsucmost of our students; yet we keep making our contests harder.
cessful at that level. The next year began the Cariboo Collegerhis is not planned, but it is one of the aspects of designing
High School Math Contest (in Kamloops region), and in 1977 a contest by committee that just happens. Everyone comes
a similar contest started independently at the College of Newiith one or two good (which usually means more challenging)
Caledonia in Prince George. In 1989 three provincial col- problems, and it is difficult to remember that a good contest
leges received University College status (currently there areneeds interesting problems at all levels of difficulty.

5 SUCh), enabling them to offer Undergraduate degrees. Of If anyone has Suggestions to he|p us out, they would be
course, this change introduced a whole new credibility issue.received most gratefully.

In 1990 Okanagan University College (Kelowna) started its _ _ _ _
regional high school math contest. At this time we had three Jim Totten, University College of the Cariboo




NOTES de la SMC MARCH/MARS

Reflets sur la reunion d’hiver 1999
Benoit Charbonneau, MIT

A la demande des redacteurggtis ces quelques lignes |’ étais justement dans la salle d’histoire des maths. Domage,
pour vous donner mes impressions sur la damiunion de il s'agissait d’un expos historique: la prengére conérence
la Socete mattfematique du Canada. J'irai ainsi: une mise en au Canada g@sentant la preuve de la conjectute Ceci dit,
situation, quelques fleurs, puis quelques critiques et un bravg'ai trouve la session d’histoire des maths forérgssante.
final. J'espere bien un jour enseigner. C’est un peu paique

Ma relation avec la Soeie est un peu $riale, je  je me suis interegsa la session d'histoire des maths, parce
fus un des premiers reggentantsétudiants sur le con- que je trouvais que était la session qui serait la plus prof-
seil d’administration de la Sceie avec Daniel Pich Ma itablea ma formation d’enseignant. Dans cettéme veine,
présence aux der@ies éunions est donc dui des obliga-  j étais teés heureux dicouter I'expoé pknier de David Lay
tions administratives. Mal@rcela, j'ai toujours profé de “Recent advances in teaching linear algebra”
I'occasion de participer aux autres actst Je ne sais pas Voici tout de néme une critique. Je ne crois pas que la
cependant si je me serais de@aeulement pour le volet sci-  conference grand public par Jennifer Chagesit vraiment
entifiqgue.Etant dong que je ne suis pas encore un chercheurdestiree au grand public. Je ne vois pas comment mes par-
actif, que je ne suis qu'uitudiant qui ne fait que com- ents auraient pu apgcier cette coréfrence. C’est tout de
mencer son doctorat, j'aurais eu bien de la peirastifier ~ méme fort domage que la communaumattematique arrive
le deplacement en pleine fin de session. si peua expliquer son travail et ses merveilisa popula-

Laréunion de Montal, ma quatéme union, marquela  tion. Il serait important d’y parvenir et je vous invite toaly
fin de mon mandat au conseil d’administration de la 8&ci reflechir. Ceci dit, Chayes a tout dedme Eussia donner un
Je croyais en me rendaatMontieal étre libre de toutes re-  expog susbstantiel qui aura permis aux matheux d’en retirer
sponsabiliés s la union du CA termiée, je me trompais.  quelque chose.
Cette EBunion marque donc aussi lelslit de mon mandat au
sein du comi étudiant @ en septembre 1999 et ma nomina-
tion comme repgEsentant substitut de Daniel Pé&cau conseil
d’administration. Pour ceux et celles qui s'interroge sur les
activites du Comig¢ étudiant, vous pourrez bidtt consul-
ter notre page web via Camel. D’ic,l vous pouvez vous
renseigner sur le prochain CUMC (Canadian Undergraduate
Mathematics Conference) au sitgp://cumc.math.ca

Sabin Lessard au banquet

V&

Jon Borwein, Pesident €lu du SMC et Jennifer Chayes

Je ressens le besoin de faire une seconde critique. J'ai
eu la chance lors de I'expesle Chayes de m’assoeir dans

Outre le magnifiqgue expésde Franois Lalonde, expds une des prengres ranges. Il est malheureux cependant que
d’ouverture de la sessions potudiants grades, je ne suis méme sipes, je ne pouvais pas voir tellement bien. Cette salle
alleé gu’'aux exposs d’histoire des maths. Qu'ily ait autantde n’était vraiment pas iehle pour une coifence. J'ai toujours
session a au moins l'avantage qu’on ne s'ennuie.pasis  trouvé étrange de faire leunions d’hiver dans lestels,
malheureusement on ne peitte a deux endroits la fois. les salles ne sont tellement pas appregsi L'avantage des
J'ai ainsi manqa I'expo® de Mark HaimariThe McKay hotels estI'abondance de fauteuils et d’endroits sympathiques
correspondance and the! conjecture” dans la session de pour s'asseoir et travailler avec des égilies. lly a en fait
combinatoire algbrique parce que je 'avais oublet que (voir REFLETS—page 12)
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(REVIEW-continued from page 1)

the USA and a sample of 72 teach-
ers from five elementary schools of
varying reputation in China. The

the decomposition of higher place val-
ues and to ground the algorithm in basic
subtraction of numbers less than 10 and
less than 20. Many American teach-
ers treated the erroneous multiplication

Americanteachersreported themselves as a procedural mishap, while most of

to be comfortable with mathematics,

the Chinese teachers sought to diag-

while the Chinese teachers were more nose the mistake and give an explana-

broadly representative.

The teachers were given four sce-
narios to discuss mathematically and

pedagogically:

(1) teaching subtraction of two-digit
numbers with regrouping;

(2) dealing with the erroneous multipli-

cation:
123

X 645
615
492
738

1845

(3) determiningl 2 - J and creating a
story or model for which this division
is pertinent;

(4) responding to the student who as-

serts that, becausela 4 rectangle has
perimeter 16 and area 16 whilelac 8

tion that focussed on the properties of
the place value system. Here, forexam-
ple, is the comment of Teacher Wong:

“We need to deepen students’ un-
derstanding of place value. Their con-
cept of place value used to be pretty
straightforward. The basic unit of a
number is always the one at the ones
place. When they saw a number 492,
it always meant 492 ones. When they
saw a number 738, it always meant 738
ones. But now the place value of the
basic unit is no longer a unique one. It
changes according to the context. For
example, the place value of the 4 in the
problem is ten. When we multiply 123
bythe 4, weregarditas 4 tens. Thetens
becomes the place value of the product
492. Itis not 492 ones, like it is in the
students’ work, but 492 tens. That is
why we put the 2 at the tens place. The
same happens whenwe multiply 123 by
the 6, which we regard as 6 hundreds.

rectangle has perimeter 24 and area 32, [ - -] To correct the students’ mistake
the area of a closed figure increases as We should expand their understanding

the perimeter increases.
The first four chapters analyze the

responses of the teachers to these sit-

uations, and the last two deal with
Profound Understanding of Elemen-
tary Mathematicor PUFM: what it is,

of place value, to help them to think of
the concept in a flexible way.” (p. 43)

The differences between the na-
tional groups were more striking in
the fraction example. All 72 Chinese

the determination of a factor that when
multiplied by £ will give 13. Ms. D.,
for example, said,

“The division12 -+ 1 can be repre-
sented from different perspectives. For
instance, we can say, here 1§ kg
sugar and we want to wrap it into packs
of % kg each. How many packs can we
wrap? Also, we can say that here we
have two packs of sugar, one of white
sugar and the other of brown sugar. The
white sugar is12 kg and the brown
sugar is3 kg. How many times is the
weight of white sugar of that of brown
sugar? Still, we can say that here is
some sugar on the table that weig@s
kg; itis % of the sugar we now have at
home, so how much sugar do we have at
home? Allthree stories are about sugar,
and all of them represent + 1. But
the numerical models they illustrate are
not the same. | would put the three
stories on the board and invite my stu-
dents to compare the different mean-
ings they represent. After discussion |
would ask them to try to make up their
own story problems to represent the dif-
ferent models of division by fractions.”

(p. 80)

Ma notes that American and Chi-
nese teachers seem to operate from dif-
ferent concepts of fractions. While
the US teachers generally deal with
“real” and “concrete” wholes and their
fractions, Chinese teachers go beyond
this. Teaching operations with frac-
tions, they tend to use “abstract” and
“invisible” wholes, such as the length

teachers gave the correct answer; of the of a particular stretch of road or the

how one determines whether teachers US teachers, eleven had the correct al- length of time taken to complete a
have it, and how it can be attained. A gorithm buttwo did notgive acomplete task. Similar differences were manifest
short conclusion and a substantial bib- answer, and the reaction of the remain- in the perimeter-area scenario. While
liography wrap up the monograph. der varied between uncertainty and in- the American teachers tried to engage
What were the findings that so ex- comprehension. The Chinese teach- the student in exploring the conjec-
cited our mathematical colleagues? On ers elaborated on the validity of the ture, their own lack of appreciation of
the whole, the Chinese teachers saw the invert-and-multiply rule. Only one of the issues did not allow this to happen

items as part oknowledge packages

to pupils in order for them to grasp the
fundamental principles. While Ameri-

the 23 American teachers generated a in more than a superficial way; two
that had to be strategically presented correct representation for the meaning accepted the student’s statement and

of the equation, while 65 of the Chi-

only one investigated the matter thor-

neseteachers created among them moreoughly enough to reach a sound con-

can teachers tended to appeal to a rote than 80 problems, picking up different

clusion. The Chinese teachers started

borrowing rule in subtraction, Chinese themes, such as the measurement andout similarly uncertain, but then ap-
teachers were more likely to refer to the partitive models of division, and proached the situation more systemat-
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ically. Their responses ranged from
simply providing a counterexample to
analyzing under what circumstances
the conjecture might hold and indicat-
ing where a counter-example might be

better Chinese teachers exhibiterb-
found Understanding of Fundamental
Mathematics “profound” here carries
the triple connotation adeep vastand
thorough This has four characteristics.

and teachers have less to build on; the
positive feedback does not occur.

To remedy the North American sit-
uation, Ma would recognize the inter-
dependence of improving the school

found. About one fifth of the Chinese The first is a sense of the connected- ¢yrriculum and teacher knowledge,
teachers failed to produce a fine enough ness of mathematics; the teachers have yyorking on bothsimultaneously She

analysis to get a correct solution.

For each of the four scenarios, the
author provides a conceptual map in-
volving related topics and techniques
that provides a solid critical founda-
tion for discussing the teachers’ ap-
proaches. As for the teachers them-
selves, she comes to this conclusion:

“Considered as awhole, the knowl-

knowledge packages with a central core
linked to ancillary topics. Those with
PUFM entertain multiple perspectives,

would enhance the interaction between
teachers’ study of school mathematics
and how to teach it; she would like to

can analyze their advantages and dis- paye college programs more pertinent
advantages, and lead students to aflex- 15 the mastery of the elementary cur-
ible understanding. Thirdly, there is  ricylum. She concludes the book with
an awareness of the importance of sim- some pithy observations on the reform
ple but powerfulideas, which are espe- oyement, pointing out that while Chi-
cially stressed and developed. Finally, pese teachers may notlook as they were

edge of the Chinese teachers seemed their teaching exhibits longitudinal co- being very modern, their students may

clearly coherent while that of the US
teachers was clearly fragmented. Al-
though the four topics in this study are

located at various levels and subareas

of elementary mathematics, while in-
terviewing the Chinese teachers | could

herence, with a sense of the elemen- || often be actively engaged in en-
tary curriculum as a whole, so they can - quiry, problem solving and making crit-
exploit what students have studied al- jca| judgments.

_ready and lay the foundations for what As this is a qualitative investigation

Is to follow. that involves only a limited number of

When and how iPUFM achieved?

perceive interconnections among their To answer this question, Ma inter-
discussions of each topic. From the yjewed two additional groups in China,
US teachers’ responses, however, one 26 preservice teachers and 20 ninth-

can hardly see any connection among
the four topics. Intriguingly, the frag-
mentation of the US teachers’ mathe-
matical knowledge coincides with the
fragmentation of mathematics curricu-
lum and teaching in the US found by

grade students “from a mediocre school
in Shanghai”. While both groups were
equally competent algorithmically, the

teachers, it would be wrong to inter-
pret it as a general investigation of the
knowledge of teachers in either China
or the United States. Also, this is cer-
tainly not the first time on this continent
that researchers have concerned them-
selves withwhatteachers know and feel

students were more divergent but less about mathematics; Ma’s work fits into
sound, and the prospective teachers amuch broader pattern of American in-
seemed to grasp the concepts more vestigation, particularly that carried out

other researchers as major explanations firmly. Both groups performed bet-
for unsatisfactory mathematics learn- ter than the American teachers on the
ing in the United States. - {-] From  third and fourth scenarios. However,
my perspective, however, this fragmen-  they lacked the maturity of the Chinese
tation and coherence are effects, not teachers, and Ma interviewed three of
causes. Curricula, teaching, and teach- the latter to find out why there was a
ers’ knowledge reflect the terrains of difference. They pointed to the value
eIementary mathematics in the United of teaching a Spectrum of grades over
States and in China. What caused the their careers, studying intently teaching
coherence of the Chinese’ knowledge, materials, particularly the textbook and
in fact, is the mathematical substance the government curriculum, interacting
of their knowledge.” (pp. 107-108) with colleagues, solving problems on
Even though the American teach- their own, and being willing to learn
ers, unlike the Chinese ones, had a col- from their students. The better Chinese
lege education that included some ad- teachers are products of a virtuous cir-
vanced mathematics, it is not to such cle that begins with a solid school edu-
courses and exposure to abstract struc- cation and continues with their prepa-
tures that we look to provide this sub- ration for teaching and the substantial
stance. The cause is much more sub- mathematics they pass ontteeir stu-

by Deborah Ball. (See Roger Howe's
review in the September 199%¢otices

of the AMSor more discussion of this
point.) But Ma’s purpose was not
to make national comparisons or just
record different perceptions of elemen-
tary teachers, but to understand more
fully where they were and what was
possible; for this, it was useful to go
outside the American cultural setting
for a referent. As a result, we have a
work that can serve as a powerful guide
to some of the factors that we should be
examining in addressing what should
be done in North American mathemat-
ical education. The so—called “math
wars” in the United States have left
people in opposing hostile camps de-
spite the attempts of many prominent

tle, and a major strength of Ma’s book dents. In the United States, elementary educators and mathematicians to find
is her ability to put a finger on it. The mathematics seems to be undervalued a common ground. Ma’s book helps
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to define that ground. Those who are
strong proponents of solid mastery will

be reassured that this need not be ne-

glected in successful teaching, while
those who see salvation in the active
engagement of students in formulat-
ing concepts, investigations and prob-
lem solving will see that these too are
key. Improvement of mathematical ed-

up in some way, but only through a
corps of knowledgable, reflective and
meticulous teachers with the time and
environment that supports continuous
professional growth.

Our best teachers often toil in iso-
lation, not well supported by their prin-
cipals or superintendents; teachers-in-
training might have taken innovative

ent vision. The temptation is to re-
spond to a crisis in education by spend-
ing money on new texts, testing and
technology. Ma’s book reminds us how
good teachers must be at the core of a
solid mathematics education.

Every prospective elementary
teacher, university library, board and
ministry of education in the country

ucation will not come from hopeful and strong courses either as undergrad- should have a copy of this fine, clearly
purple prose in curriculum documents uates or as teachers-in-training, but are argued monograph.

and threats of hellfire on teachers and not given the mentoring in the field to

schools whose students do not measure incorporate these into their own coher-

UPCOMING CONFERENCES

International Conference on lunches, coffee breaks, conference documents, welcome re-
ception, gala dinner, and any excursions.

Local Organising Committee Coordinator: Dr. Hanan
Innabi. Program and Publication Chair: Dr. Alan Rogerson.

Those wishing to present a paper should send an abstract
ASAP indicating the area of mathematics education their topic
alls under and in what specific way their paper will relate to
the theme of the conference.

Please indicate your interest in the conference by replying

to the e-mail address above.

“Mathematics for Living”
Jordan, November 18-22, 2000

The Jordan 2000 Conference is organised by the Mathema
ics Education into the 21st Century Project - an international
educational initiative whose coordinators are Dr. Alan Roger-
son (Australia) and Professor Fayez Mina (Egypt). Since its
inception in 1986, the Mathematics Education into the 21st
Century Project has received support and funding from edu-
cational bodies and institutions throughout the world includ-

ing UNESCO and numerous universities. The Mathematics
Education into the 21st Century Project is dedicated to the im-
provement of mathematics education world-wide through the

publication and dissemination of innovative ideas. The Cana-\e are celebrating Murray Marshall’s 60th birthday on Friday
dian national representative for the Project is Pamela Hagefmarch 24th and Saturday March 25th at the Department of
<pamelahagen@telus.net>. Mathematics and Statistics in Saskatoon. In addition to talks
The Jordan 2000 Conference arose out of the very sucon Saturday morning, we are very pleased and honoured to
cessful initial conference in Cairo, Egypt in November 1999. have the following two colloquiumfest talks on Friday:
That conference represented the culmination of some thir-  Professor Konrad Schimgen (Universit Leipzig, Ger-
teen years of dedicated work by the contributors to the Math-many): The Classical Multidimensional Moment Problem
ematics Education into the 21st Century Project and pro-  Professor Albrecht Pfister (UniveraitMainz, Germany):
vided a unique opportunity for us to look back and evalu- On the Milnor Conjectures: History, Influence, Applications
ate, and to look forwards and plan for the future. For fur- Professor Schiidgen will visit our department for two
ther information on the history of the Project, the Egypt 1999 weeks, from March 17th to 31st; and Professor Pfister for one
Conference or the Jordan 2000 conference, please consulteek (probably from March 22nd to March 29th).
http://www.vsg.edu.au/egypt99/. For further information:
Accommodation venue, costs and other details will be fvk@snoopy.usask.ca or skuhlman@snoopy.usask.ca.
confirmed soon in the First Announcement. The registra- Franz-Viktor and Salma Kuhlmann
tion and participation fee will be of the order of US $250- University of Saskatchewan
300 for participants from outside Jordan. This will cover all

COLLOQUIUMFEST

in honour of the 60th Birthday of Murray Marshall
University of Saskatchewan, March 24-25, 2000

10



NOTES de la SMC MARCH/MARS

OBITUARY / AVIS DE D ECES

Jessie was bornin 1981 in Wu Han, alised because of this tragedy.
China. When she was fourteen, she
moved to Windsor, Ontario. She grad-
uated from Vincent Massey Secondary
School in June 1999, and during the
following months, studied Engineering
Science at the University of Toronto.
She was an extraordinary student. She
had achieved the highest mark of all
graduating studentsin Ontario, and was
furthermore recognised nationally in
the fields of computer programming, Jessie touched the hearts of many
mathematics, and the sciences. Twice people in her life. She will be dearly
she was selected to represent Canada asnissed by all who knew her.
member of the Canadian International

On December 25, 1999, Jessie Lei Mathematical Olympiads team. In the
was involved in a car accident near Los first semester of university, her marks
Angeles, leading to her death in the ranked with the top students. She had
early hours of January 1, 2000. much potential, never to be fully re- Jimmy Chui, 1999 IMO team member

Jessie was not merely an academic.
She was a person, warm and loving,
with a smile always on her face. Her
laughter was contagious. If you wanted
to talk, she would be glad to listen. If
you seemed down, she would try to
cheer you up. She always succeeded
in bringing a smile to your face. She
was a true friend.

Jessica Lei
(1981 - 1999)

A rising sun too soon eclipsed, but
still shining in the memories of those
who had the privilege to know you

(LECTURE—continued from page 3) more complicated and more delicate methods have to be used
— see [2] for a very simple case.
conditional and the following generically reasonable yet un-

verifiable assumption has to be made: References
1 s [1] T. Christiansen and M. ZworskiResonance wave expansions:
[\t — x| > g(max{|>\l|, Ak}, 2) two hyperbolic exampleso appear in Comm. Math. Phys.

for some fixedl, > 0. [2] A.Hassell and M. ZworskiResonant Rigidity o>, to appear

. in J. Func. Anal.
The Poisson formula for resonances formally follows

from the expansions of the wave group by taking the trace [31 P- Lax and R. PhillipsScattering Theory2nd edition, Aca-
and summing over all resonances — that is how one obtains ~ demic Press 1989.

the usual trace formula for eigenvalues. Fortunately, it can be [4] G. Majda, W. Strauss, and M. WelNumerical computation
obtained by different methods and is now known in great gen- of the scattgring frequencies for acoustic wave equatidns,
erality following the initial work of Bardos-Guillot-Ralston Comp. Physics75(1988), 345-358.

and Melrose — see [5] and [8] and references given there. If [5] J. SpstrandA trace formula and review of some estimates for

—A is the free Laplacian o™ and P an operator differing resonancedn Microlocal analysis and spectral theory (Lucca,
from —A on a compact set (as in (1)) then 1996),377-437, NATO Adv. Sci. Inst. Ser. C Math. Phys. Sci.,

490, Kluwer Acad. Publ., Dordrecht, 1997.

tr (costV'P — costV/—A) = [6] S.-H.Tangand M. ZworskResonance expansions of scattered
waves preprint, 1999.
% Z et +{ ggf_fjg) :ZZgn , t#0, () [7] S.Zelditch,Spectral determination of analytic bi-axisymmetric
[Im A;|<| Re X;|/C plane domainsMath. Res. Lett6 (1999), 457-464.

where the equality is in the sense of distributionsfol {0} [8] M. Zworski, Poisson formulae for resonances in even dimen-
and the error terms are smooth functions.ofVhenn is odd sions.Asian J. Math2(3), (1998), 615-624.
we can sum over all resonances and we do not have an errorf9] M. Zworski, Resonances in Physics and Geometigtices of
term. It is clear that the results of spectral geometry which the AMS,46no.3, March, 1999.
are based on the analysis of the trace at non-zero times, sugn0] M. Zworski, A remark on isopolar potentialgjnpublished,
as [7] apply with easy modifications. The situatiom at 0 is 1989.
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FROM THE INSTITUTES

PIMS SUMMER SCHOOL: ALGEBRA 2000 Michel Broue, Representations of groups of Lie type; Pe-
ter Kropholler, Cohomological methods; Dan Segal, Residu-
ally finite groups; Aner Shalev, Profinite and p-adic analytic
groups.

This consists of 3 separate Summer Schools/Workshops runy\éiziezr;_ (July 3-7) Conference Component: Confirmed

ning in the period June 19 through July 14, 2000. Please note™*
that there are special opportunities for financial assistance fo |c"hel iroge, g[ﬁvhe GeI?teCr;\, Rf(f) d GgwbPeter KDrophé)IIer, IT.
graduate students, post-docs and advanced undergraduat(%,u egh .I u.AI sTans” Il, Seofirey Robinson, Lan segal,
for details check the web-pages given below. ner shaiev, Alex 1Urull . -

There are possibilities for contributed talks. Participants are

LIE THEORY: June 19-30, 2000. weIcome for either or both weeks.
Organizer: A. Rhemtulla

University of Alberta, Edmonton

Week 1: (June 19-23) Instructional Component (2 mini ) .

courses): http://wren.pims.ubc.ca/algebra2000/

A. Pianzola, University of Alberta, Lie algebras S. Donkin,

Queen Mary College, Algebraic groups. MATHEMATICS OF APERIODIC ORDER: July 3-14,
Week 2: (June 26-30) Conference Component: Confirmedogog.

speakers: Week 1: (July 3-7) Instuctional Component (3 mini courses):

G. Benkart, N. Bergeron, S. Berman, Y. Billig, A. Broer, C. \ Baake, Introduction to aperiodic order, tilings, and diffrac-
Dong, S. Donkin, Y. Gao, M. Gaberdiel, T. Gannon, Y.-Z. tjon; J. Lagarias, Discrete geometry and aperiodic point sets;
Huang, O. Mathieu, K.-H. Neeb, E. Neher, C. Schweigert, O. B, Splomyak, Dynamical systems and aperiodic order.

Smirnov. Week 2: (July 10-14) Conference Component: Confirmed
There are possibilities for contributed talks. Participants arespeakers:
welcome for either or both weeks. Jean-Paul Allouche, Michael Baake, David Damanik, Jean-
Organizers: A. Pianzola and B. Allison Pierre Gazeau, Uwe Grimm, Petra Gummelt, Jeffrey La-
http://wren.pims.ubc.ca/algebra2000/ garias, Boris Solomyak.

There are possibilities for contributed talks. Participants are
GROUP THEORY: June 26- July 7, 2000. welcome for either or both weeks.
Week 1: (June 26-30) Instructional Component (4 mini Organizer: Robert Moody
courses): http://wren.pims.ubc.ca/algebra2000/
(EDITORIAL—continé de page 2) Au Canada, le siecle s’est ouvert sur une quasi absence

d’activité mathématique importante (le premier doctorat a été
marqué par «une migration décisive de I'’éminence intel- décernée en 1915) et s’est fermé sur I'émergence de trois in-
lectuelle de I'Europe vers les Etats-Unis», symbolisée parstituts de recherche mathématique d’envergure internationale.
la création, en 1930, de I'Institute for Advanced Study de Cette situation, si canadienne qu’elle soit, ne peut étre que de
I'Université Princeton, auquel s'est joint von Neumann en bon augure pour le siecle a venir.
1933.

(REFLETS—contineide page 7) a de \eritables tableaux et de \eritables auditoriums pour
les expoés pEniers.

Jai tout de néme un dernier commentaire positif.
tout un luxe et une propretgu’on ne retrouve pas dans une J'aimerais €liciter Sabin Lessard, directeur deéghrtement
universié. Cet avantage est tout d&me la marque d’'unin- de mattematiques de I'Universitde Montéal pour la qualé
conenient car I'absence de poulss de craie signale augsit  de ses discours. Adrien Pouliot Jr a aussi fait un excellent
I'absence des bons vieux tableaux noirgdium si pecieux discours qui fut tes ageablea écouter. lls ont&ussia trans-
pour le matématicien. Je crois que je serai partisan de former la feriode habituellementgmible des discours lors du
reunions dans lesdtels que le jour © nous aurons aés banguet en un agable moment.
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Report of the Committee on Electronic Information and

Communication of the IMU
Jonathan Borwein, Simon Fraser University

This is a report on the meeting of the Commit-
tee on Electronic Information and Communication (CEIC)
of the IMU in Berkeley, December 5, 1999, MSRI,
during and after the conference ‘The Future of Math-
ematical Communication’ Berkeley, Dec. 1-5, 1999,
see: http://msri.org/activities/events/9900/fmc99/index.html

e Jonas Gomes: MathNet in Brazil
e Kapil Paranjape: The Situation in India

e Open Discussion of the Prospects for MathNet and Sim-

ilar Activities

for the full record of the conference including overheads andThe afternoon was a closed session of CERPesent

streaming video. The conference was very successful. It wasjgnathan Borwein (Deputy Chair, CA), John Ewing (US)
jointly sponsored by the three Canadian research InstituteSjonas Gomes (Brazil), Wilfrid Hodges (UK), Martin
(CRM, Fields and Pims) and by MSRI, with additional support 5 stschel (D), Kapil Paranjape (India), Peter Michor (Chair,

from the IMU, AMS, CMS, Springer, Cambridge University - oy payid Morrison (US), Alf van der Poorten (AUS), Alexei
Press, Mathematica and Maple. Their support is gratefully 7i;hchenco (RU)Absent Qin Zhou (China)

acknowledged.

There were roughly 100 participants and 35 speakers
from more than a dozen countries representing mathemati-
cians, computer scientists, physicists, educators, librarians,

software developers, publishers and many other perspectives.

One highlight was a stimulating public symposium held on
December 4th. This symposium — as much of the rest of
the meeting — helped emphasize that we are a small part
of a much larger world. In particular, there are three parts
to the mathematical literature: commercial journals, freely
accessible parts (see below), and all the rest.

The CEIC is a standing committee of the IMU which held
its first meeting in Berlin in November 1998 and its second
meeting on December 5th, 1999 at Berkeley. It will meet next
fallin Vienna. As described in below. The CEIC has an ambi-
tious mandate and is now quite advanced in its activity. Some
details of the December 5 meeting follow. They give a good
sense of the CEIC’s preoccupations and of topics discussed
at the conference.

The December 5 1999 CEIC Meeting

The morning was a session of the CEIC, open to the general
public, with the following lectures:

e Peter Michor, Martin Goitschel: Presentation of CEIC,
its members, and its subcommittees

o Wolfram Sperber: The Idea of Secondary Home Pages
in MathNet

e Roland Schwinzl: Metadad — a Tool forilndexing and
Linking Mathematical Preprints Globally

o Wilfrid Hodges: What do you want from your pub-
lisher? (Copyright issues)

e Peter Michor: Electronic services offered by the Euro-
pean Mathematical Society

1. The MathNet initiative which was started in Germany

will be developed as a worldwide system of access
to electronic information and communication. It is
based on the use of machine readable metadata for
preprints, institutions, persons, etc., which are devel-
oped within the frameweork of the ‘Dublin core meta-
data initiative’. Contacts are being preserved with the
Santa Fe initiative on metadata for preprint servers. See
http://mwww.mathnet.déér an entry point into the exist-

ing system. A charter for the organizational infrastruc-
ture was discussed and will be available on the MathNet
site soon. Many thanks are owed to our German col-
leagues who have been developing MathNet for several
years.

Itis anticipated that the CEIC will have arobust web site
by April and will make a general call for the establish-
ment of secondary home pages and for development of
harvestable preprint servers. Prototypes are presently
being checked in Vancouver, Rio de Janeiro and else-
where.

. A checklist devoted to copyright issues for authors of

mathematical literature is in preparation. This will be
continued as an open source initiative, lead by Wil-
frid Hodges. Seéttp://www.maths.gmw.ac.uk/ wil-
frid/copyrightdoc.pdf

. The CEIC discussed whether bundling of small and in-

dependent journals should be considered so that they
could compete with the large electronic libraries of El-
sevier, Springer-Verlag, and Academic Press in consor-
tia negotiations. The European Mathematical Society
EMIS (http://www.emis.deis addressing this already,

in freely accessible fashion. The work of EMIS is com-
mended and encouraged by CEIC.
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What will happen to the electronic material in the elec-
tronic libraries of the commercial publishers? Will the
publishers archive this material permanently? Should
there be an independent archiving facility somewhere?

. The arXiv fttp://www.arXiv.org is a very reliable and

technically very competent server for primary physi-
cal and mathematical literature, growing out of the Los
Alamos preprint server. It is willing to consider reli-
able archiving for the indefinite future. The work of the
arXiv is also commended and applauded by the CEIC.

The CEIC’s Terms of Refererence

Building on the enabling resolution passed by the General
Assembly (GA) in Dresden on August 16, 1998, the Execu-
tive Committee of the International Mathematical Union es-
tablishes a&Committee on Electronic Information and Com-
munication (CEIC)f the International Mathematical Union
(IMU).

a) The CEIC shall be a standing committee of the Execu-

tive Committee (EC) of the IMU, to be reviewed every
four years by the EC at its meeting preceding that of
the GA. Members will be appointed for four year terms
by procedures similar to those for Commissions of the
IMU. The Executive Committee will appoint one of its
members to serve on the CEIC.

e) During its first 4 year term, the CEIC is specifically

asked to address the coordination of world-wide ef-
forts to establish web-based servers for mathematical
papers, preprints, journals, and books. This includes
issues of uniformizing metadata, document identifiers
and supported formats, promoting mirroring and the de-
velopment of search engines for mathematical material
and coordination of existing servers. It should publish
its findings with the goal of making the use of these
servers universally understood and usable by the whole
mathematical community. It is also asked to consider
transferring the World Directory of Mathematicians to
an electronic freely accessible form.

f) Membership:

— Peter Michor (Chair), University of Vienna, Vi-
enna, Austria; Peter.Mich@esi.ac.at

— Jonathan Borwein (Deputy Chair), Si-
mon Fraser University, Burnaby, Canada;
jborwein@cecm.sfu.ca

— John Ewing, American Mathematical Society,
Providence, USA,; jh@ams.org

— Jonas Gomes, IMPA, Rio de Janeiro, Brazil;
jonag@impa.br

b) The CEIC may meet as necessary in each four year — Martin Groetschel (EC member) Konrad-Zuse-
period, review the development of Electronic Informa- Zentrum, Berlin, Germany; groetschlib.de
tion and Cpmmunlcathn as |t|mpaqts the international _ Wilfrid Hodges, Queen Mary & Westfield Col-
mathematical community and submitareportto the EC.

lege, London, UK; w.hodge$tmw.ac.uk

C) The CEIC may organize or sponsor mternathnal meet- _ David Morrison, Duke University, Durham, USA:;
ings or forums to bring together representatives of all
. . . ; o : . drm@math.duke.edu
interested parties, including societies, publishers, li-
braries, and researchers, publish and otherwise dissem- — Kapil Paranjape, Institute of Mathematical Sci-
inate proceedings, reviews of recent developments, and ences, Chennai, India; kagiimsc.ernet.in
techptlcal surveys for the use of the mathematical com- _ Alfred J. (AIf) van der Poorten, Macquarie Uni-
munity. versity, Sydney, Australia; alfmath.mqg.edu.au

d) The CEIC may recommend international standards on

issues related to electronic communication. Such rec-
ommendations should be reviewed by the EC and, if
approved, may be published and promoted in the name
of the IMU.

— Alexei Zhizhchenko, Russian Academy of Sci-
ences, Moscow, Russia; abpsun.ras.ru

— Qing Zhou, East China Normal University,
Shanghai,China; gzh@math.ecnu.edu.cn

MATH 2000

June 10-13 juin 2000

For up-to-date information go to the CMS website: Pour les renseignraetate consulter le site Web:

http://iww.cms.math.ca/CMS/Events/Math2000
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AMERICAN MATHEMAT CAL SOCIETY

This series is published for the Canadian Mathematical Society bK
of internationally attended conferences on pure and applied matl

the AMS. Tt consists of the proceedings
ematics sponsored by the CM5. CMS

members may order at the AMS member prices. (ISSN 0731-1036) Softcover.

Geometric Control and
Non-holonomic Mechanics

V. Jurdjevic and R. W, Sharpe, University of Toronto, ON,
Canada, Editors

Control theory, a synthesis of geomaetric theory of differential
equations enriched with variational principles and the associated
symplectic geometry, Le% A3 & New hy ical subject of
interest to engineers, mathematicians, and physicists. This collec-
tien fovuses on several distinctive research directions having
origing in mechanies and differential geometry, tut driven by
modern control thewry.

The first of these directions deals with the singularities of small
balls for problems of sub-Riemannian geomtery and provides a
generie classification of singulasities for two-dimensional distrib-
utions of contact type in a three-dimensional ambient space.

The second direction deals with invariant optimal problems on
Lie groups exemplified through the problem of Dublins extended
to symmetric spaces, the elastic problem of Kirchhoff and its rela
tion to the heavy top. The results described in the book are
explicit and demonstrate convincingly the power of geometric
formalisim.

The remaining directions deal with the geometric nature of feed-
back analyzed through the language of fiber bundles, and the
connections of geometric control to non-holonomic problems in
mechanics, as exemplified through the motions of a sphere on
surfaces of revolution.

This book provides quick access to new research directions and
alse demonstrates the effectiveness of new insights and methods
that control theory brings to mechanics and geometry.

n};ﬁ';e‘:w C Proceedings, Canadian Society,
it Vulume 25 1998; 239 pages; Softcover; 1SBN 0-8 Bl ; List 544

Individual member $29; Order code CMSAMS/

Algebras and Modules II

Tdun Reiten, Sverre O. Smale, and Gyvind Solberg,
Norwegian University of Science and Technology, Trondheim,
Editors

This valume contains 43 research papers based on results presented
at the Fighth International Conference on Representations of
Algebras (ICRA VI held in Geiranger, Norway. The papers,
written by experts in the field, cover the most recent developments

raerman THenis friatysis in the representation theory of artin algebras and related fopics.
e Thsory Features:
oy i N B "
o ey * a unique source for the de ¥ s inthe representation

theory of finite dimensional and artin algebras and related
topics
» a wide varety of important papers by teading rescarchers in
the field, with references to earlier developments in the field
Volurne 24; 1996; 569 pages; Softeover; 15BN -8218-1076-6; Lisl $9%:
Individual meraber $59; Order code MG/ 28CMSH

Algebras and Modules I

Idun Reiten, Sverre 0. Smalw, and
Gryvind Solberg, Norwegian University of Science amd
Technology, Trondheim, Fditors
This volume containg recent results on geomeltric aspects of mepre
sentations of algebras, a thorough treatment of the theory of
guasitilied algebras, new dew]opmcnku on infinite dimensional
ep fons of finite dimensi gibrs, a bridge between
repm%ntahan of algebraic groups and repwwnnfmn heory of
finite dimensional algebras, and recent discoveries on modular
representation theory, In addition, the volume contaiss two
papers devoted to seme of Maurice Auslander’s many comtribu-
tions-both in the representation theory of finite dimensional
algebras and in commatative ring theory.

A general background in noncommutative algebra including
rings, modules and homologival algebra is sequired. Given that,
parts of this volume would be suitable as a textbook for an
advanced graduate course in algebra.
Violumse 23; 1998; 198 pagy ¥
Incividual member $22; Order vode

CMEAMS/23CMS0

Trends in Ring Theory

Vlastimil Dlab, Carleton University, Ottawwa, ON, and
Laszlé Mérki, Hungarian Acadeny of Sciences, Budapest,
Editors

The Ring Theory Conference (University of Miskole, Hungary)
successtully accooplished is two goals: 11 to neflect contennpo-
rary trends in the subject area and 2) fo offer a meeting place
for a large number of Basterns Furopean algebraists amd their
collepgues frorm around the woeld. Particular enphasis was
placed on recent developrents i the following foar areas:
representation theory, group algebras, P1algebras, and gensral

sing Ltheory. This book presents 13 of the invited lectures,
Volume 77; 1998 239 p afbccver; ISBN O W54 st 405

der cade UMSAMS

Iadividual mesnbey §26 WD

Harmonic Analysis and Number Theory
Papers in Honour of Carl 5. Herz

S. W. Drury, MeGill University, Montreal, P(), and

M. Ram Murty, Queen’s University, Kingston, ON, Editors
"This volume: presents the proceedings of a conference held at
MGl University (Montreal), The papers are dedicated o the
memory of Carl Flerz, who had deep interests in both harmond:
anabysis and number theory. These two disciptines have a symbd-
otic relationship that s reflected in the pagrs bn this ook,
Wirlugwe 21: 1997, 227 s Soltcover; BB DB2TH-070-3; it 595,
ndividual-member $2 0 Order code CMSAMS 2ECMS0T

All prices subject to change. Charges for delivery are $3.01 per order. For optional air delivery outside of the continental U, 5.,
please include $6.50 per item. Prepaymcent required. Order frony: American Mathematical Society, P. 0. Box 3%, Boston, MA
02206-5904, USA. For credit card orders, fax 1-HN-455-446 or call tolf free 1-800-321-4AMS {4267} in the U
00N worldwide, O place your order threugh the AMS bookstore st wiwwams,org/ bookstore /. Residents of
Camada, please include 7% GST.
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CALL FOR NOMINATIONS / APPEL DE CANDIDATURES

Editors-in-Chief - Canadian Journal of Mathematics

Rédacteurs-en-chef - Journal canadien de ma#imatiques

The term of office of the present Editors-in-Chief of the Cana-
dian Journal of Mathematics will end June 30, 2001. The
Publications Committee of the CMS now invites nominations
for the next Editors-in-Chief to serve a five year term.

Applications should consist of a formal letter of applica-
tion and include the following:

e A curriculum vitae

e An expression of views of the publication indicating if
any changes in direction or policy are contemplated

e Since editorial responsibilities often necessitate a less-
ening of responsabilities in an individual’s normal
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work, applicants should indicate that they have the sup- e Un curriculum vitae
port of their university department and, in particular, of

their head of department. e L'expression de votre opinion sur la publication indi-

guant si des changements de directions ou de politiques

The Publications Committee will communicate its recom- sont envisags
mendation to the Executive Committee of the CMS in October
2000. Any input from the mathematical community concern-
ing this important selection process is welcome.

Applications (with supporting material) and/or comments
should be sent to the address below. The deadline for the re-
ceipt of applications ig\pril 15, 2000.

*kkkkhkk

e Puisque les responsab@ig de edaction gcessitent
souvent uneé&duction dans la charge normale de tra-
vail, les candidats devraient indiquer qu’ils(elles) ont
I'appui de leur @partement et en particulier, de leur
chef de @partment.

Le Comi€ des publications transmettra ses recommanda-
Le mandat desadacteurs-en-chef actuels du Journal canadientions au Comit executif de la SMC en octobre 2000. Les
de matematiques prendra fin le 30 juin 2001. Le Caaddes =~ commentaires de la communaunatiematique au sujet de
publications de la SMC sollicite des mises en candidaturescette importante&ection sont bienvenus.

pour les prochain®dacteurs-en-chef pourun mandatdecing  Les mises en candiatures (avec amal a I'appui)

ans. et/ou commentaires devraiegtre achemiasa I'adresse ci-
Les mises en candidature doivent inclure une lettre dessous. lécheance pour lagception des mises en candida-
formelle et lelements suivants: ture est lel5 avril 2000.

Associate Editors - CIM and CMB / Rédacteurs assoéis - JCM et BCM

The Publications Committee of the CMS solicits nomina- Le comi€ des publications de la SMC sollicite des mises en
tions for two Associate Editors for the Canadian Journal of candidatures pour deux postes édacteur assogidu Jour-
Mathematics (CIJM) and the Canadian Mathematical Bulletin nal canadien de magématiques (JCM) et Bulletin canadien de
(CMB). The appointment will be for five years beginning mathematiques (BCM).Le mandatsera de cing angbtitera
January 1, 2001. The continuing members (with their end ofle 1 janvier 2001. Les membres qui continuent suivent.
term) are below.

CJM Editors-in-Chief / R édacteurs-en-chef du JCM :
J. Carrell and / et N. Ghoussoub (UBC) (2001)

CMB Editors-in-Chief / R édacteurs-en-chef du BCM :
A.J. Nicas and / et M. Min-oo (McMaster) (2000)

Associate Editors / Redacteurs assoéis :

M. Barlow (UBC)(2004); J. Bland (Toronto) (2002); P. Borwein (SFU) (2004); J. Friedlander (Toronto) (2001); M. Goresky
(Northeastern) (2001); N. Higson (Penn. State) (2000); J.F. Jardine (Western) (2000); F. Lalonde (UQAM) (2003); J. Lipman
(Purdue) (2001); J. Millson (Maryland) (2003); N. Pippenger (UBC) (2004); and / et C. Sulem (Toronto) (2003).

The deadline for the submission of nominationgil 15, L’ écheance pour proposer des candidatdee$b avril 200Q
2000 Nominations, containing a curriculum vitae and the Les mises en candidature, accompagd’un curriculum vi-
candidate’s agreement to serve should be sent to the addresae ainsi que du consentement du candidat(e), desnaat
below. envoyeesa I'adresse ci-dessous.

James A. Mingo
Chair-CMS Publications Committee / President—Comi€ des publications
Department of Mathematics and Statistics
Queen’s University
Kingston, Ontario K7L 3N6
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2000 Adrien Pouliot Award /Prix Adrien-Pouliot 2000

Nominations of individuals or teams of individuals who have Nous sollicitons la candidature de personnes ou de groupe de
made significant and sustained contributions to mathematicpersonnes ayant contribule faon importante et soutenude
educationin Canadaare solicited. Such contributions are to beles activies matématiqgue€ducatives au Canada. Le terme
interpreted in the broadest possible sense and might includecontributions” s’emploie iciau senslarge; les candidats pour-
community outreach programmes, the development of a newontétre assoésa une activié de sensibilisation, un nouveau
program in either an academic or industrial setting, publiciz- programme adaptau milieu scolaire oa I'industrie, des ac-
ing mathematics so as to make mathematics accessible to thivités promotionnelles de vulgarisation des naatlatiques,
general public, developing mathematics displays, establishingles initiatives, spciales, des coafences ou des concowrs
and supporting mathematics conferences and competitions fofintention desétudiants, etc.
students, etc. Les candidatures doivent nogse transmises via le “For-
Nominations must be submitted on the “Nomination mulaire de mise en candidature” disponible du bureau de la
Form” available from the CMS office. To assure uniformity direction de la SMC. Pour garantir I'unifornaitiu processus
in the selection process, please follow the instructions pre-de lection, veuillez suivre les instructioada lettre. Toute
cisely. Documentation exceeding the prescribed limits will documentation eXadant les limites prescrites ne sera pas con-
not be considered by the Selection Committee. Individualssiderée parle comé de €lection. Il est possible de renouveler
who made a nomination in 1998 can renew this nominationune mise en candidaturegsenée I'an dernier, pourvu que
by simply indicating their wish to do so by the deadline date. I'on en manifeste le @sir avant la date limite. Dans ce cas,
Only materials updating the 1999 Nomination need be pro-le préesentateur n'a ga’ soumettre des documents de nise
vided as the original has been retained. jour puisque le dossier originaléé conseré.
Nominations must be received by the CMS Office nolater ~ Les mises en candidature doivent parvenir au bureau de
April 30, 2000. Please send six copies of each nomination to la SMC avante 30 avril 200Q Veuillez faire parvenir vos
the following address: mises en candidature en six exemplaad'adresse suivante:

The Adrien Pouliot Award / Le Prix Adrien-Pouliot
Canadian Mathematical Society / So@te mathématique du Canada
577 King Edward, Suite 109
P.O. Box 450, Statim A/ C.P. 450, Succ. A
Ottawa, Ontario K1IN 6N5

Coxeter-James / Jeffery-Williams / Krieger-Nelson Prize Lectureships
Prix de conférence Coxeter-James / Jeffery-Williams / Krieger-Nelson

The CMS Research Committee is inviting nominations for Saskatchewan. Nomination letters should include three
three prize lectureships. names of suggested referees.

The Coxeter-James Prize Lectureship recognizes out- The deadline for nominations 8ptember 1, 2000Let-
standing young research mathematicians in Canada. The sders of nomination should be sent to (see next page):
lected candidate will deliver the prize lecture at the Winter
2000 Meeting in Vancouver, British Columbia. Nomination
letters should include at least three names of suggested refef-o comig de recherche de la SMC invite les mises en can-
ees. didatures pour les trois prix de c@ménce de la Soe, la

The Jeffery-Williams Prize Lectureship recognizes out- Conference Coxeter-James, la Cergnce Jeffery-Williams
standing leaders in mathematics in a Canadian context. Thet |la Con&rence Krieger-Nelson.
prize lecture will be delivered at the Summer 2001 Meeting in Le prix Coxeter-James rend homm@éapport excep-
Saskatoon, Saskatchewan. Nomination letters should inClUdgonne| des jeunes matmaticiens au Canada. Le candidat
three names of suggested referees. choisi pésentera sa coifence lors de l&union d’hiver 2000

The Krieger-Nelson Prize Lectureship recognizes out- a Vancouver (Columbie Britannique). Les lettres de mises
standing female mathematicians. The prize lecture will en candidatures devraient inclure les noms d’au moins trois
be delivered at the Summer 2001 Meeting in Saskatoonrépondants possibles.
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Le prix Jeffery-Williams rend hommaga 'apport ex-  sera pesenée lors de la&union déte 2001 au Saskatoon
ceptionnel des maéimaticiens d’exprience au Canada. La (Saskatchewan). Les lettres de mises en candidatures de-
Conference sera psenée lors de la&union détt 2001 au  vraient inclure les noms d’au moins troispondants possi-
Saskatoon (Saskatchewan). Les lettres de mises en candidales.

ture devraient inclure les noms d’au moins tr@pondants
possibles. La date limite pour les mises en candidatureslest

Le prix Krieger-Nelson rend hommage'apport excep- ~ Septembre 2000 Les lettres de mises en candidatures de-
tionnel des mathmaticiennes au Canada. La Cemgnce  Vraientétre envogesa :

Niky Kamran
CMS Research Committee / Comité de recherche de la SMC
Department of Mathematics and Statistics
McGill University
Montr éal, Quebec H3A 2K6

CALENDAR OF EVENTS / CALENDRIER DES EVENEMENTS

MARCH 2000 MARS 2000 JULY 2000 JUILLET 2000
24-25Colloquiumfest — in honour of the 60th Birthday of 10-14Third European Congress of Mathematics (Barcelona)
Murray Marshall (University of Saskatchewan) 3ecm@iec.es; http://www.iec.es/3ecm/info.htm
fvk@snoopy.usask.ca or skuhlman@snoopy.usask.ca 11-2541st International Mathematical Olympiad (Korea)
MAY 2000 MAI 2000 17-22XIII International Congress on Mathematical Physics

5-7 Unified Congress of Mathematical Associations and (Imperial College, Londonttp://icmp2000.ma.ic.ac.uk
Groups of Quebec (Universit_aval), a WMY2000 event 30-Aug 5 7th International Conference on Radicals - ICOR
pallascio.richard@ugam.ca 2000 (InnsbruckRainer Mlitz mlitz@umbriel.tuwien.ac.at

JUNE 2000 JUIN 2000  31-Aug 7International Congress on the Teaching of Mathe-
matics (ICME-9)(Tokyo/Makuhara)

Canadian Mathematics Education Study Group Meetinghttp'//www ma.kagu.sut.ac.jp/ icme9/

(UQAM, Montreal)Dates to be announced

4-7Annual Meeting of the Statistical Society of Canada (Ot- AUGUST 2000 AQUT 2000
tawa, Ontario)André Dabrowski: adrsg@uottawa.ca 7-12AMS Meeting (Los Angeles); a WMY2000 event
4-8 Canadian Annual Operator Algebra Symposium Www.ams.org/meetings/

(Fields Institute, Toronto, Ontarie)liott@math.utoronto.ca;  sgpTEMBER 2000 SEPTEMBRE 2000

chm@math._utoronto.ca ) 22—-24American Mathematical Society Central Section Meet-
8-9Symposium on the Legacy of John Charles Fields ings (University of Toronto)

(The F_eoyal Ontario Museum, Toronto); a WMY2000 event http://www.ams.org/meetings/

www.fields.utoronto.ca

10-13 MATH 2000 (McMaster University, Hamilton, on-  NOVEMBER 2000 NOVEMBRE 2000

tario — includes the CMS Summer Meeting) 18-22International Conference on "Mathematics for Living"

Participating Societies include the Canadian Mathematical(Jordan)

Society (CMS), the Canadian Applied and Industrial Mathe- http://www.vsg.edu.au/egypt99/

gati_c::, S(ch:c(i)eéyS()CtAr\ll Mg), ths_ Cagadian QperatioFr:a_IngsearchECEMBER 2000 DECEMBRE 2000
ociety , the Canadian Symposium on Fluid Dynam-, , : _— -

ics (CSFD), the Canadian Society for the History and Phi- 10 .12 C.MS Wm.t_er Meeting /.Reumon d'hiver de la SMC

| X g (University of British Columbia, Vancouver, B. C.)

osophy of Mathematics (CSHPM) and the Canadian Under-MOni Ue Bouchard: meetings@cms.math.ca

graduates Mathematics Conference (CUMC). A WMY2000 q ’ 9 ' ’

event JUNE 2001 JUIN 2001
www.cms.math.ca/Events/math2000 2—4 CMS Summer Meeting / Reunion d’été de la SMC
12-15Integral Methods in Science and Engineering (Banff, (University of Saskatchewan, Saskatoon, Saskatchewan)
Alberta) Peter.Schiavone@ualberta.ca Monique Bouchard: meetings@cms.math.ca
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Canadian Mathematics Education Study Group Meetingcms@math08.math.ac.cn; http://icm2002.org.cn/

(University of Alberta, Edmonton)

Annual Meeting of the Statistical Society of Canada
(Vancouver, British Columbia)

DECEMBER 2001 DECEMBRE 2001
CMS Winter Meeting / Réunion d’hiver de la SMC

(York University, Toronto, Ontario)

Monique Bouchard: meetings@cms.math.ca

JUNE 2002 JUIN 2002
CMS Summer Meeting / Reunion d’été de la SMC
(Université Laval, Quebec, Qiebec)

Monigue Bouchard: meetings@cms.math.ca

AUGUST 2002 AQUT 2002

20-28International Congress of Mathematicians,
(Beijing, China)

DECEMBER 2002 DECEMBRE 2002

CMS Winter Meeting / Réunion d’hiver de la SMC
(University of Ottawa / Université d’Ottawa,
Ottawa, Ontario)

Monigue Bouchard: meetings@cms.math.ca

JUNE 2003 JUIN 2003

CMS Summer Meeting / Reunion d’été de la SMC
(University of Alberta, Edmonton, Alberta)
Monigue Bouchard: meetings@cms.math.ca

DECEMBER 2003 DECEMBRE 2003

CMS Winter Meeting / R éunion d’'hiver de la SMC
(Simon Fraser University, Burnaby, British Columbia)
Monique Bouchard: meetings@cms.math.ca

RATES AND DEADLINES / TARIFS ET ECHEANCES

Net rates/Tarifs nets Institutional Members | Corporate Members Others

Membres institutionels | Membres organisationnels| Autres
Full Page $ 200 $ 375 $ 500
1/2 Page $120 $225 $ 300
1/4 Page $70 $130 $175
Inserts: maximum 4 pages$ 160 $ 300 $ 400

Surcharges apply for prime locations - contact notes@cms.math.ca

Des suppments sont applicables pour des places de choix - communiquer avec notes@smc.math.ca

Issue/Nunero:

Deadline/Date limite:

February/évrier
March/mars
April/avril

May/mai
September/septembi
October/octobre
November/novembre
December/dcembre

December 15 @cembre
January 15 janvier
February 15é&vrier
March 15 mars

eJuly 15 juillet
August 15 aat
September 15 septembre
October 15 octobre

Max. page size/Taille max. des pages:
Back page/4e de couverture: 7.5 x 8.5 in./poucges
Inside page/page iatieure: 7.5 x 10 in.pouces

The CMS Notes is mailed in the first week of the issue month. Subscription to the Notes is included with the CMS membership. For non-CMS
members, the subscription rate $g5 (CDN) for subscribers with Canadian addresses &4& (US) for subscribers with non-Canadian

addresses.

Les Notes de la SMC sont péss la prenere semaine du mois de parution. L'ddiiona la SMC comprend I'abonnement aux Notes de la

SMC. Le tarif d'abonnement pour les non-membres est de@BN si I'adresse de I'abortnest au Canada et de 46US autrement.
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SPRINGER FOR MATHEMATICS

DAVID BAO, University of Houston, TX; SHIING-SHEN CHERN,
University of California at Berkeley; and ZHONGMIN SHEN,
Indiana University-Purdue University, Indianapolis

AN INTRODUCTION TO
RIEMANN-FINSLER GEOMETRY

™1 InRiemannian geometry, mea-
surements are made with both
yardsticks and protractors. These
tools are represented by a fam-
ily of inngr-products. In
Riemann-Finsler geometry (or
Finsler geometry for short), one
is in principle equipped with
only a family of Minkowski
norms. So yardsticks are
assigned but protractors are not.
With such a limited tool kit, it
is natural to wonder just how much geometry one can uncov-
er and describe,

It now appears that there is a reasonable answer. Finsler
geometry encompasses a solid repertoire of rigidity and
comparison theorems, most of them founded upon a froit-
ful analogue of the sectional curvature, There is also a wide
array of explicit examples, illustrating many phenomena
which admit only Finslerian interpretations. This book
focuses on the elementary but essential items among these
results, Much thought has gone into making the account
@ teachable one.

20007/APP, 440 PP., 20 ILLUS,/HARDCOVER/$49.95
ISBN 038798948
GRADUATE TEXTS IN MATHEMATICS, VOLUME 200

PAULO RIBENBOIM, Queen’s University, Kingston, Ontario
MY NUMBERS, MY FRIENDS

This collection of expository essays by Paulo Ribenboim
covers topics such as Fibonacei numbers, prime numbers,
Bernoulli numbers, and historical presentations of the main
problems pertaining to elementary number theory, includ-
ing Kummer’s work on Fermat’s Last Theorem. The essays
are written in alight and humorous style and are thoroughly
accessible to everyone with an interest in numbers.
Contents: Fibonacci Numbers and the Arctic Ocean »
Rep ions of Real Numbers by Means of Fibonacci
Numbers * Prime Number Records + Selling Primes »
Euler’s Famous Polynomial and the Class Number of
Imaginary Quadratic Fields « Gauss and the Class Number
Problein + Consecutive Powers » 1093 » Powerless Facing
Powers « The Classical Bernoulli Numbers » Calimatias
Arithmetica « The Work of Kummer on Fenmat's Last
Theorem « An Essay on Irrational Numbers

QDDD/).WP. 450 PP./BOFTCOVER/$37 .50 (TENT.}
ISBN 0-387-98911-0

REINHARD DIESTEL, Universitét Hamburg, Germany

GRAPH THEORY

Second Edition

This book is a concise—yet most carefully written—intro-
duction to modern graph theory, covering all its major recent
developments. It can be used both as a reliable textbook
for an introductory course and as a graduate text: on each
topic it covers all the basic material in full detail, and adds
one or two deeper results (again with detailed proofs) to
illustrate the more advanced methods of that field.

This second edition extends the first in two ways, It offers
athoroughly revised and updated chapter on graph minors,
which now includes full new proofs of two of the cemtral
Robertson-Seymour theorems (as well as a detailed sketch
of the entire proof of their celebrated Graph Minor
Theorem). Secondly, there is now a section of hints for all
the exercises, to enhance their value for both individual
study and classroom use.

2000/APP. 316 PP., 103 ILLUS.
HARDCOVER: $59.95 (TENT.)/ISBN 0-387-85014-1

ALBO IN SOFTCOVER; $32.95 (TENT.}
ISBN (-3R7-98976.:5
GRADUATE TEXTS IN MATHEMATICS, VOLUME 173

LEONHARD EULER (1707-1783), Translated by
JOHN D, BLANTON, St. John Fisher College, Rochester, NY

FOUNDATIONS OF DIFFERENTIAL
CALCLULUS

The positive response to the publication of Blanton’s
English translation of Euler’s Introduction to Analysis of
the Infinite confirmed the relevance of this 240 year-old
work and encouraged Blanton to translate Euler’s
Foundations of Differential Calcalus as well, The current
book constitutes just the first 9 out of 27 chapters. The
remaining chapters will be published at a later time. With
this new translation, Euler’s thoughts will not only be more
accessible, but more widely enjoyed by the mathematical
community.

Contents: On Finite Differences » On the Use of Differences
in the Theory of Series « On the Infinite and the Infinitely
Small » On the Nature of Differential of Each Order » On
the Differentiation of Algebraic Functions of One Variable
« On the Dif of Ti cl *On

16
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the Differentiation of Functions of Two or More Variables
* On the Higher Differentiation of Penctions of Differential
F las « On Diffe i

PRE =
2000/APP. 224 PP fHARDCOVER/$59.95
ISBN 0-387-98534:4

R.B. BAPAT, Indian Statistical institute, New Deihi

LINEAR ALGEBRA
AND LINEAR MODELS

Second Edition

The main purpose of Linear
“ | Algebraand Linear Models is to
| provide a rigorous introduction
1o the basic aspects of the theo-
1y of linear estimation and hypo-
thesis testing, The necessary
prerequisites in matrices, multi-
variate normal distribution and
distributions of quadratic forms.
are developed along the way.
Contents: Vector Spaces and
d Matrices = Linear Estimation »
Tests of Linear Hypotheses » Singular Valoes and Their
Applications * Block Designs and Optimality « Rank Additivity
2000/APP. 152 PP./HARDCOVER/$44.95

15BN 0-387-98871-8
UNIVERSITEXT

DAVID EISENBUD, i i L
By y, CA and JOE Harvard U ity, G

MA
THE GEOMETRY OF SCHEMES

This book is intended to bridge
the chasm between a first course
in classical algebraic geometry
and a technical reatise on sche-
mes. It focnses onexamples, and
strives o show “what is going on™
hichingd the definitions, There are
Tany exercises o test and extend
the reader’s understanding.
Contents: Basic Definitions »
Examples » Projective Schemes
* Classieal Constroctions « Local
Constructions » Schemes and Functors

2000/312 PP, 40 ILLUS./HARDCOVER/$65.65
ISBN 0-387.98638-3

ALSO IN SOFTCOVER: $26.95/1SBN 0-387.086375
GRADUATE TEXTS IN MATHEMATICS, VOLUME 187




If undelivered, please return to:

Si NON-LIVRE, priére de retourne :
CMS Notes de la SMC

577 King Edward, C.P. 450, Succ. A
Ottawa, Ontario, KIN 6N5, Canada



