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Chaotic Music and Fractal Art: A Glimpse into the
NeurophysiologyOf Aesthetics

LeonGlassof McGill Givesthe2004Nerenberg Lecture

By ChristopherEssex

The2004Nerenberg LecturewasonMarch9,andwasgivenby LeonGlass,IsadoreRosen-
�ed Chair of Cardiologyat McGill University. He is well known for his work on biological
applicationsof dynamicalsystemstheory, especiallythroughbookssuchasFrom Clocks to
Chaos:The Rhythmsof Life (with Michael Mackey), andUnderstandingNonlinearDynam-
ics (with Daniel Kaplan). He is alsothe recipientof a GuggenheimFellowship andthe Prix
Jacques-Rousseaufor interdisciplinaryresearch.In thetruly broadscopetypical of Nerenberg
Lecturers,heis alsoamusician,playingFrenchhornin theI Medici orchestraof McGill.

LeonGlass,ChristopherEssex and
FredLongstaffe

Art andMusic are often thoughtto
be beyond analytical discussion. Dr.
Glass's lectureopenedthedoorto think-
ing otherwise. In a wide-rangingtalk
�lled with imageryandsound,heteased
out themathematicalsubtletiesunderly-
ing what the audiencesaw and heard.
He showed that thesemathematicalis-
suesmadestarkdifferencesasto which
soundsandimagesthe audienceappre-
ciatedbest.He evenextendedthereign
of mathematicalideasin art to a popu-
lar movie screenplay, wheresensitivity
to initial conditionswasthe essenceof
theplot. Fromstrangemusicgenerated
from dynamicalsystemsto the aesthet-
ics of imagesof Juliasets,theaudience
wasdrawn into a little known world whereartwasbalancedona mathematicaledge.
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A specialmomentcamewhenProfessorGlassgenerated“Glasspatterns”(namedafterPro-
fessorGlasshimself).Thesefascinatingpatternsareseento emergefrom randomnessin amost
unexpectedlysimplemanner. Theaudiencewascaughtsocompletelyoff guardby the emer-
genceof thepatterns,seeminglyfrom nothingmorethanrandompatternsof dots,thattherewas
anaudiblegaspheardfrom it astheunexpectedstructurecameinto sight.While thepatternstell
usaboutthephysiologicalprocessesunderlyingvisualperception,they aredirectly amenable
to mathematicalanalysis.The audienceleft challengedto think aboutwhat we hearandsee,
andhow wedo it.

Organizedby Western's Departmentof Applied Mathematics,the Nerenberg Lecture is
namedafter the late professorPaddy Nerenberg and is intendedto honourhis appreciation
for thedemocracy of ideas.HewasProfessoratWesternfor morethanaquartercentury, anda
foundingmemberof its Departmentof AppliedMathematics.

Theannualseriesis meantto challengethepublic with ideasthat they maynot seein any
other forum. Previous speakershave beenSir RogerPenrose(Oxford), NormanLevitt (Rut-
gers),Mark Tilden(LosAlamos),S.FredSinger(SEPP),MikeLazaridis(Researchin Motion),
LeeSmolin(thePerimeterInstitute).

LeonGlassdemonstrates“Glasspatterns”to asurprisedaudience
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2004CAIMS rSCMAI Research Prize
Presentedto Bob Russell

by JianhongWu

At the 2004 joint CAIMS*SCMAI/CMS/CSFD meeting,the CAIMS rSCMAI Research
Prizewaspresentedto Dr. RobertRussellof SimonFraserUniversity. Thetext of thecitation
is

“Dr. RobertRussellis aleadingresearcherin the�eld of scienti�c computingandnumerical
analysis.His researchhascontributedsubstantiallyto thedevelopment,analysis,andsoftware
implementationof adaptivemethodsfor thenumericalsolutionof differentialequationsin three
broadareas:boundaryvalueproblemsfor ordinarydifferentialequations,problemsin dynam-
ical systems,andtime-dependentpartial differentialequations.Perhapsthebiggestchallenge
in solvingdifferentialequationshasbeento designrobustadaptivealgorithms,andmeshadap-
tation hasunquestionablybecomeone of the most importantareasof scienti�c computing.
Dif �culties have beencompoundedby thegenerallack of understandingof many of thebasic
principlesbehindadaptive schemes.Dr. Russell's contributions to improved meshadaption
arecentralto thesubjectandincludetheintroductionof key adaptivemethodsandsoftwareas
well asthe developmentof a fundamentaltheoreticalframework to usein analyzingadaptive
techniques.”

BobRussell

Dr. RobertRussellreceivedhisPhDfrom theUniversityof
New Mexico in 1971andhasbeenprimarily at SimonFraser
University ever since. He hasalso beena professorat Col-
oradoStateUniversityandUniversityof New Mexico andheld
visiting positionsat Imperial College, Stanford,CentralUni-
versityof Venezuela,CatholicUniversityof Chile, University
of Auckland,McGill University, Universityof Barcelona,and
Universityof Bath.

Dr. Russellhason severaloccasionsbeenanSERCFellow
in theUK aswell asa Visiting Scholarof theChineseandSo-
viet Academiesof Science.His publicationsinclude2 books
and 76 journal articles,29 in SIAM journals. Dr. Russell's
journaleditorshipsincludeSIAM J.onNumericalAnalysis,the
SIAM Book SeriesFundamentalsof Algorithms,andpreviously, SIAM J. on Scienti�c Com-
puting.His serviceincludesvariouscommitteesfor CAIMS rSCMAI, SIAM, NSERC,ICIAM,
IMACSandPIMS.Dr. Russellis theDirectorof SFU's Centrefor Scienti�c Computinganda
previousfacultyrepresentativeon its SenateandBoardof Governors.

The CAIMS rSCMAI ResearchPrizewasestablishedin 2002to recognizeinnovative and
exceptionalresearchcontributionsin emergingareasof appliedor industrialmathematics.
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2003CAIMS rSCMAI Cecil Graham
Doctoral DissertationAward

by John Stockie

TheCAIMS rSCMAI DoctoralDissertationAwardfor theyear2003waspresentedto: Dr.
RamadanAkila.

Dr. RamadanAkila wasbornin Benghazi,Libya andreceivedhis undergraduatedegreein
MathematicsandEducationat theUniversityof Garyounisin Benghaziin1983.After working
for theMinistry of Educationin Libya for severalyears,Dr. Akila returnedto theUniversity
of Garyounisto pursuegraduatestudies,completinghis Master's degreein 1992. He held
positionsasalecturerandDeanof Mathematicsat theUniversityof Garyounisbeforereturning
to graduateschool.Dr. Akila obtainedhis PhDin 2003in theDepartmentof Mathematicsand
Statisticsat theUniversityof Guelphunderthesupervisionof Dr. William Langford.

Dr. Akila' s PhD thesis is entitled Hopf bi-
furcation of coupledoscillator systems. It is well
known that the arraysof parallel circular tubesin
heat exchangersmay undergo oscillationswhich
lead to fatigue, wear and costly repairs. Moti-
vatedby this problem,the thesiscontainsa study
of spatio-temporalpatternsin two dimensionalar-
raysof regularly spacedoscillatorswith symmetric
nearestneighbourcoupling.Exploitingthesymme-
try andgeometryof thearrayandusingresultsfrom
equivariant bifurcation theory, the thesispresents
a comprehensive studyof the stability andspatio-
temporalpatternsof motion for several con�gura-
tionsof arrays.Thepredictedresultsareveri�ed by
numericallyintegratingthefull equationsof motion
for the heatexchangerarray. The mechanismsfor
instability are identi�ed for the situationsthat are
mostcompatiblewith the assumedpropertiesof a
heatexchanger, and thereforeof primary concern
to anengineeringdesigner.

RamadanAkila

Fun Image

Is thecenterline straightor curved?
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Keith Ranger receivesCAIMS rSCMAI 2004Arthur
BeaumontDistinguishedServiceAward

by Bill Langford

At the2004joint CAIMS*SCMAI/CMS/CSFDmeeting,theArthurBeaumontDistinguished
ServiceAwardwaspresentedto Dr. KeithRangerFRSC,Universityof Toronto.Theawardrec-
ognizeshis outstandingserviceto Applied Mathematicsin Canada,includinghis contributions
to theearlydevelopmentof theCanadianAppliedMathematicsSociety, aswell ashavingserved
for many yearson theEditorial Boardof theCanadianApplied MathematicsQuarterlyandas
a foundingmemberof theCanadianSymposiumonFluid Dynamics.

Keith Ranger(PhDUCL, 1959)wasborn in Salisbury, England.After �nishing schoolin
1953hewasawardeda StateScholarshipto studymathematicsat UniversityCollegeLondon.
He graduatedin 1956andwasawardeda researchgrantby the Departmentof Scienti�c and
IndustrialResearch.HecompletedhisPhDdegreein 1959underthesupervisionof W.R.Dean.
From 1958-1961he wasassistantlecturerat BedfordCollege London. From 1961until his
retirementin 2000hewasa memberof theUniversityof Toronto.He becamea full Professor
in 1970andwaselectedFellow of theRoyal Societyof Canadain 1978.His researchinterests
includelow Reynoldsnumberhydrodynamics,solutionsof Navier-StokesandMHD equations,
togetherwith applicationsof �uid �o w to bio�uid mechanics.

CAIMS rSCMAI 2005Election - Call for Nominations

CAIMS rSCMAI will beholdinganelectionnext winter (March2005)for

� President-Elect

� Secretary

� Two MembersatLargeon theBoardof Directors.

All membersof CAIMS rSCMAI areinvited to suggestnamesof candidatesfor theseof-
�ces. Nominationsshould reachthe Chair of the NominationsCommittee,Bill Langford
< wlangfor@uoguelph.ca> by 31December2004.
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CANADIAN APPLIED MATHEMA TICS QUARTERLY
Editorial Board
Honorary Editors

WernerIsrael JerroldE. Marsden
Universityof Alberta CaliforniaInstituteof Technology

CathleenSyngeMorawetz
CourantInstitute

Managing Editors
JackMacki T. BryantMoodie
Universityof Alberta Universityof Alberta

Editors
Uri Ascher MichaelC. Mackey
Universityof British Columbia McGill University
JerryL. Bona JohnMallet-Paret
Universityof Texas Brown University
JohnChadam RobertA. Miura
Universityof Pittsburgh New Jersey Instituteof Technology
Michel Delfour Alan C. Newell
Universit́e deMontréal Universityof Warwick
OdoDiekmann KeithRanger
Universityof Utrecht Universityof Toronto
RobertJ.Elliott Luis A. Seco
Universityof Alberta Universityof Toronto
HerbertI. Freedman Hal Smith
Universityof Alberta ArizonaStateUniversity
RogerGrimshaw PaulinevandenDriessche
MonashUniversity Universityof Victoria
Karl P. Hadeler FredericY.M. Wan
Universiẗat Tübingen Universityof California,Irvine
JohnK. Hunter MichaelWard
Universityof California,Davis Universityof British Columbia

Content. TheCanadianAppliedMathematicsQuarterlywill considerfor publicationoriginal research
articlesrelatingprincipally but not exclusively to themathematicsof thephysical,medical,biological,
andengineeringsciences.All articlessubmittedmustestablisha strongconnectionbetweenthemath-
ematicsandthe applications.Paperswhich develop new mathematicaltheoriesbaseduponscienti�c
principlesand/ortheanalysisof dataareparticularlyencouraged.We alsoencourageoutstandingsur-
veys, andwe will considerdevoting a singleissueto paperspresentedat a particularlyrelevantapplied
workshopor from a conferenceorganizedby anappliedmathematicsorganization.

Subscriptions. Subscriptionrate per annualvolume is $205 CDN or $185 US for institutions,and
$102.50CDN or $90.00US for individuals. Members of CAIMS rSCMAI are entitled to a special
individual subscription rate of $40CDN per year. Ordersshouldbesentto: CAMQ, AppliedMathe-
maticsInstitute,Departmentof MathematicalandStatisticalSciences,Universityof Alberta,Edmonton,
AB T6G 2G1.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Updateon the CanadianApplied MathematicsQuarterly

by JackMacki, ManagingEditor

We have just given Volume 11 (2003) to the printer–it is entirely devoted to the Butler
Conferenceproceedingsfrom 2002,andsomeof theauthors/refereeswereveryslow in getting
theirmanuscriptsandreportsto us,whichcausedthedelayin publishing.Wehaveall thepapers
in handandareassemblingVol. 12 (2004)at present,usingtheexcellentTeX editingservices
of Ed andElizabethLeonard,herein Edmonton.This volumewill containthe �rst ever issue
devotedexclusively to thereportsfrom a PimsIndustrialProblemSolvingWorkshop–wehave
agreedwith Pimsto devoteoneissueeachyearto thesereports.Eachreportwill begivenone
of threepossibleclassi�cations:refereedpaper, refereedconferenceproceedings,or technical
report. This allows participatingacademicfaculty to get somecredit for their considerable
efforts,andwill provide theCanadianApplied Mathematicscommunitywith someinteresting
resultsandproblemsdirectfrom industry.

We arein theprocessof revampingtheeditorialboard.Althoughthepresentboardis emi-
nentlyquali�ed andhascontributedgenerouslyto thedevelopmentof CAMQ, theboarddoes
not cover several importantareas.We arethin or emptyof representationin certainkey areas,
amongthem linear algebra,�nite mathematics,probability, andcomputationalmathematics.
Any CAIMS rSCMAI memberwith suggestionsis welcometo contactjack.macki@ualberta.ca.
Of courseall changeswill needto beapprovedby theApplied Math Institutemembersat the
Universityof Alberta,andalsoby theCAIMS rSCMAI board.
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S O C I É T É  C A N A D I E N N E  D E  M AT H É M A T I Q U E S  A P P L I QU É E S E T  I N D U S T R I E L L E S

• OBJECTIF • Ce prix a été établi pour reconnaître les contributions de recherche
novatrices et exceptionnelles dans un domaine grandissant des mathématiques
appliquées ou industrielles.

• LE PRIX  • Le prix est de 1000$ et comprend une plaque commémorative qui sera
présentée à l’assemblée annuelle de la SCMAI. Le récipient ou la récipiente sera invité(e)
à donner une conférence plénière à l’assemblée annuelle durant l’année du prix.  Des
fonds de voyage du montant de 500$ seront fournis.

• NOMINA TION  • Les nominations devront être reçues par le coordonnateur du
prix au plus tard le 31 janvier 2005 et devront inclure quatre copies des items suivants:
un titre pour la nomination désignant les contributions de recherche dans un domaine
spécifique; un sommaire des contributions en forme d’un communiqué de presse de
cinq lignes; une description détaillée (pas plus de deux pages) des contributions de
recherche du candidat ou de la candidate dans le domaine spécifié; un CV comprenant
une liste de publications; et quatre réimpressions.

• DÉCISION • Les nominations seront évaluées par un jury désigné par le Président
de la Société; ses décisions seront finales.  Le jury choisira un gagnant ou une gagnante
selon des critères basés sur l’excellence des contributions de recherche dans un domaine
grandissant des mathématiques appliquées.  Le jury peut demander l’avis d’autres
experts.

• Le coordonnateur du prix • Dr. Jianhong Wu, Department of Mathematics and 
Statistics , York University • 4700 Keele Street, Toronto, ON, M3J 1P3

wujh@mathstat.yorku.ca

Prix Annuel de Recherche
de la SCMAI

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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   The  Annual
CAIMS Research Prize

C A N A D I A N  A P P L I E D  A N D  I N D U S T R I A L  M A T H E M A T I C S  S O C I E TY

·  OBJECTIVE · The award has been established to recognize innovative and
exceptional research contributions in an emerging area of applied or industrial
mathematics.

·  THE AWARD  · The award will consist of a prize of $1,000 and a commemorative
plaque that will be presented at the CAIMS Annual Meeting. The recipient will be
invited to give a plenary lecture at the Annual Meeting in the year of the award. A
travel allowance of $500 will be provided.

·  NOMINA TION   · Nominations should reach the coordinator no later than Janu-
ary 31, 2005 and should include four copies of each of: a title for the nomination
designating research contributions in a specific area; a summary of the contributions
in the form of a five-line press release; a detailed description (no longer than two
pages) of the research contributions of the nominee in the specified area; a CV includ-
ing the list of publications; and four reprints.

·  ADJUDICATION · The nominations will be evaluated by a panel of judges ap-
pointed by the President of the Society; their decisions will be final. The judges will
select the winner using criteria based on excellent research contributions to an emerg-
ing area of applied mathematics. The panel of judges may seek advice from other
experts.

· The prize coordinator · Dr. Jianhong Wu, Department of Mathematics and Statistics ,
York University · 4700 Keele Street, Toronto, ON, M3J 1P3

wujh@mathstat.yorku.ca
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