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N ERENBERG L ECT U R E

Chaotic Music and Fractal Art: A Glimpse into the
Neurophysiology Of Aesthetics

LeonGlassof McGill Givesthe2004Nerenbeg Lecture
By ChristophelEsse

The2004Nerenbeg Lecturewason March9, andwasgivenby LeonGlass|sadoreRosen-
ed Chairof Cardiologyat McGill University He is well known for his work on biological
applicationsof dynamicalsystemstheory especiallythroughbookssuchas From Clocksto
Chaos: The Rhythmsof Life (with Michael Mackey), and UnderstandindNonlinearDynam-
ics (with Daniel Kaplan). He is alsothe recipientof a Guggenheintellovship andthe Prix
Jacques-Rousseé#r interdisciplinaryresearchlin thetruly broadscopetypical of Nerenbeg
Lecturersheis alsoamusician playing Frenchhornin thel Medici orchestraof McGill.

Art and Music are often thoughtto v
be beyond analytical discussion. Dr. i&’
Glassslectureopenedhedoorto think-
ing otherwise. In a wide-rangingtalk
lled with imageryandsound heteased
outthe mathematicasubtletiesunderly-
ing what the audiencesav and heard.
He shaved that thesemathematicals-
suesmadestarkdifferencesasto which
soundsandimagesthe audienceappre-
ciatedbest. He even extendedthereign
of mathematicaldeasin art to a popu-
lar movie screenplaywhere sensitvity
to initial conditionswasthe essencef ,
the plot. From strangemusicgenerated LeonGlass,ChristopheEsse and
from dynamicalsystemdo the aesthet- FredLongstafe
ics of imagesof Juliasets,the audience
wasdrawn into alittle known world whereartwasbalancedn a mathematicaédge.
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A specialmomentcamewhenProfessofGlassgeneratedGlasspatterns’(namedafter Pro-
fessorGlasshimself). Thesefascinatingpatternsareseeno emegefrom randomness amost
unexpectedlysimple manner The audiencewas caughtso completelyoff guardby the emer
genceof thepatternsseeminglyfrom nothingmorethanrandompatternsof dots,thattherewas
anaudiblegaspheardfrom it astheunexpectedstructurecameinto sight. While the patterngell
us aboutthe physiologicalprocessesinderlyingvisual perceptionthey aredirectly amenable
to mathematicahnalysis. The audiencdeft challengedo think aboutwhatwe hearandsee,
andhow we doit.

Organizedby Western$ Departmentof Applied Mathematics,the Nerenbeg Lectureis
namedafter the late professorPaddy Nerenbeg and is intendedto honourhis appreciation
for thedemocrag of ideas.He wasProfessoat Westerrfor morethana quartercentury anda
foundingmemberof its Departmenbf Applied Mathematics.

The annualseriesis meantto challengethe public with ideasthatthey may not seein ary
otherforum. Previous spealers have beenSir RogerPenrosgOxford), NormanLevitt (Rut-
gers)Mark Tilden (Los Alamos),S. FredSinger(SEPP)Mik e Lazaridis(Researcln Motion),
Lee Smolin(the Perimeteinstitute).

LeonGlassdemonstrate¥Glasspatterns’o a surprisedaudience
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2004CAIMS 'SCMAI Reseach Prize
Presentedio Bob Russell

by Jianhong/\u

At the 2004 joint CAIMS*SCMAI/CMS/CSFD meeting,the CAIMS 'SCMAI Research
Prizewaspresentedo Dr. RobertRussellof SimonFraserUniversity. Thetext of the citation
is

“Dr. RobertRusselis aleadingresearchein the eld of scienti c computingandnumerical
analysis.His researchascontributedsubstantiallyto the developmentanalysis andsoftware
implementatiorof adaptve methodgor thenumericalsolutionof differentialequationsn three
broadareas:boundaryalueproblemsfor ordinarydifferentialequationsproblemsin dynam-
ical systemsandtime-dependenpartial differentialequations.Perhapghe biggestchallenge
in solvingdifferentialequationhasbeento designrobustadaptve algorithms,andmeshadap-
tation has unquestionabljpbecomeone of the mostimportantareasof scienti c computing.
Dif culties have beencompoundedy the generalack of understandingf mary of the basic
principlesbehindadaptve schemes.Dr. Russells contributionsto improved meshadaption
arecentralto the subjectandincludetheintroductionof key adaptve methodsandsoftwareas
well asthe developmentof a fundamentatheoreticalframewnork to usein analyzingadaptve
techniques.

Dr. RobertRussellrecevedhis PhDfrom the University of
New Mexico in 1971andhasbeenprimarily at SimonFraser
University ever since. He hasalso beena professorat Col-
oradoStateUniversityandUniversityof New Mexico andheld
visiting positionsat Imperial College, Stanford,CentralUni-
versity of VenezuelaCatholicUniversity of Chile, University
of Auckland,McGill University, University of Barcelonaand
University of Bath.

Dr. Russellhason severaloccasiondeenan SERCFellow
in the UK aswell asa Visiting Scholarof the Chineseand So-
viet Academiesof Science.His publicationsinclude 2 books
and 76 journal articles,29 in SIAM journals. Dr. Russells
journaleditorshipsncludeSIAM J.onNumericalAnalysis,the
SIAM Book SeriesFundamentalsf Algorithms, andpreviously, SIAM J. on Scienti c Com-
puting. His serviceincludesvariouscommitteegor CAIMS 'SCMAI, SIAM, NSERC,ICIAM,
IMA CSandPIMS. Dr. Russellis the Directorof SFU's Centrefor Scienti c Computinganda
previousfacultyrepresentatie onits SenateandBoardof Governors.

The CAIMS 'SCMAI ResearchPrizewasestablishedn 2002to recognizeinnovative and
exceptionalresearcltontributionsin emepging areasof appliedor industrialmathematics.

Bob Russell
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2003CAIMS "'SCMAI Cecil Graham
Doctoral Dissertation Award

by John Stockie

The CAIMS "'SCMAI DoctoralDissertationAwardfor the year2003waspresentedo: Dr.
RamadarAkila.

Dr. RamadarAkila wasbornin BenghaziLibya andrecevedhis undegraduatedegreein
MathematicsandEducationat the University of Garyounisn Benghaziin1983. After working
for the Ministry of Educationin Libya for severalyears,Dr. Akila returnedto the University
of Garyounisto pursuegraduatestudies,completinghis Masters degreein 1992. He held
positionsasalecturerandDeanof MathematicsattheUniversityof Garyounisbeforereturning
to graduateschool.Dr. Akila obtainedhis PhDin 2003in the Departmenbf Mathematicsand
Statisticsat the University of Guelphunderthe supervisiorof Dr. William Langford.

Dr. Akila's PhD thesisis entitled Hopf bi-
furcation of coupledoscillator systems It is well
known that the arraysof parallel circular tubesin
heat exchangersmay undego oscillations which
lead to fatigue, wear and costly repairs. Moti-
vatedby this problem,the thesiscontainsa study
of spatio-temporapatternsin two dimensionalar
raysof regularly spacedscillatorswith symmetric
nearesheighbourcoupling.Exploitingthesymme-
try andgeometryof thearrayandusingresultsfrom
equvariant bifurcation theory the thesispresents
a comprehensie study of the stability and spatio-
temporalpatternsof motion for several con gura-
tionsof arrays.Thepredictedesultsareveri ed by
numericallyintegratingthefull equation®f motion
for the heatexchangerarray The mechanismgor
instability are identi ed for the situationsthat are
mostcompatiblewith the assumedropertiesof a il Bises
heatexchanger and thereforeof primary concern Ramadarikila
to anengineeringlesigner

S R R b

Is the centerline straightor curved?
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Keith RangerrecevesCAIMS 'SCMAI 2004 Arthur
BeaumontDistinguished Serwvice Award

by Bill Langford

At the2004joint CAIMS*SCMAI/CMS/CSFDmeetingthe Arthur BeaumonDistinguished
ServiceAwardwaspresentedo Dr. KeithRange=RSC,Universityof Toronto. Theawardrec-
ognizeshis outstandingserviceto Applied Mathematicsn Canadaincluding his contritutions
totheearlydevelopmenbf theCanadiaApplied MathematicsSociety aswell ashaving sened
for mary yearson the Editorial Boardof the CanadiarApplied MathematicQuarterlyandas
afoundingmembetrof the CanadiarSymposiunon Fluid Dynamics.

Keith RangenfPhD UCL, 1959)wasbornin Salislury, England. After nishing schoolin
1953hewasawardeda StateScholarshigo studymathematicst University College London.
He graduatedn 1956 andwas awardeda researctgrantby the Departmenbf Scienti ¢ and
IndustrialResearchHe completechis PhDdegreein 1959underthesupervisiorof W.R. Dean.
From 1958-1961he was assistantecturerat Bedford College London. From 1961 until his
retirementin 2000he wasa memberof the University of Toronto. He becamea full Professor
in 1970andwaselectedrellow of the Royal Societyof Canadan 1978. His researchnterests
includelow Reynoldsnumberhydrodynamicssolutionsof Navier-StokesandMHD equations,
togethemwith applicationsof uid o w to bio uid mechanics.

CAIMS 'SCMAI 2005Election - Call for Nominations

CAIMS 'SCMAI will beholdinganelectionnext winter (March2005)for
President-Elect
Secretary
Two Membersat Large onthe Boardof Directors.

All membersf CAIMS 'SCMAI areinvited to suggeshamesof candidategor theseof-
ces. Nominationsshould reachthe Chair of the NominationsCommittee, Bill Langford
<wlangfor@uoguelph.caby 31 Decembef004.
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CANADIAN APPLIED MATHEMATICS QUARTERLY
Editorial Board

Honorary Editors
Wernerlsrael JerroldE. Marsden
University of Alberta Californialnstituteof Technology

CathleerSyngeMorawetz

Courantinstitute

Managing Editors
JackMacki T. BryantMoodie
University of Alberta University of Alberta

Editors

Uri Ascher Michael C. Mackey
University of British Columbia McGill University
JerryL. Bona JohnMallet-Paret
University of Texas Brown University
JohnChadam RobertA. Miura
University of Pittsturgh New Jersg Instituteof Technology
Michel Delfour Alan C. Newell
Universié de Montréal University of Warwick
OdoDiekmann Keith Rangel
University of Utrecht University of Toronto
RobertJ. Elliott Luis A. Seca
University of Alberta University of Toronto
Herbertl. Freedman Hal Smith
University of Alberta Arizona StateUniversity
RogerGrimshav PaulinevandenDriessche
MonashUniversity Universityof Victoria
Karl P. Hadeler FredericY.M. Wan
Universitt Tubingen University of California,Irvine
JohnK. Hunter MichaelWard
University of California,Davis University of British Columbia

Content. The CanadianAppliedMathematicQuarterlywill considerfor publicationoriginal research
articlesrelating principally but not exclusively to the mathematic®f the physical,medical,biological,
andengineeringsciences All articlessubmittedmustestablisha strongconnectiorbetweernthe math-
ematicsand the applications. Paperswhich develop new mathematicatheoriesbasedupon scienti ¢
principlesand/orthe analysisof dataare particularlyencouragedWe alsoencourageutstandingsur
veys, andwe will considerdevoting a singleissueto paperspresentedt a particularlyrelevantapplied
workshopor from a conferencerganizedby anappliedmathematicerganization.

Subscriptions. Subscriptionrate per annualvolume is $205 CDN or $185 US for institutions,and
$102.50CDN or $90.00US for individuals. Members of CAIMS 'SCMAI are entitled to a special
individual subscription rate of $40CDN per year. Ordersshouldbe sentto: CAMQ, Applied Mathe-

maticsinstitute, Departmenbf Mathematicahnd StatisticalSciencesUniversity of Alberta,Edmonton,
éLAB T6G 2G1.

%
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Update on the Canadian Applied Mathematics Quarterly

by JackMacki, ManagingEditor

We have just given Volume 11 (2003) to the printerit is entirely devoted to the Butler
Conferenceproceeding$rom 2002,andsomeof theauthors/refereeserevery slow in getting
theirmanuscriptendreportsto us,which causedhedelayin publishing.We have all thepapers
in handandareassembling/ol. 12 (2004)at presentusingthe excellentTeX editingservices
of Ed andElizabethLeonard,herein Edmonton.This volumewill containthe rst everissue
devotedexclusively to thereportsfrom a PimsIndustrialProblemSolving Workshop—wehave
agreedwith Pimsto devote oneissueeachyearto thesereports.Eachreportwill be givenone
of threepossibleclassi cations: refereedpaper refereedconferencgproceedingsor technical
report. This allows participatingacademicfaculty to get somecredit for their considerable
efforts, andwill provide the Canadiampplied Mathematiccommunitywith someinteresting
resultsandproblemsdirectfrom industry

We arein the procesf revampingthe editorial board. Althoughthe presenboardis emi-
nently quali ed andhascontributedgenerouslyto the developmentof CAMQ, the boarddoes
not cover severalimportantareas.We arethin or emptyof representatiom certainkey areas,
amongthem linear algebra, nite mathematicsprobability, and computationaimathematics.
Any CAIMS "'SCMAI membemvith suggestionss welcometo contacfack.macki@ualberta.ca.
Of courseall changeswill needto be approved by the Applied Math Institute membersat the
Universityof Alberta,andalsoby the CAIMS 'SCMAI board.
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SOCIETE CANADIENNE DE MATHEMATIQUES APPLIQUEESET INDUSTRIELLES

Prix Annuel de Recherche
de la SCMAI

* OBJECTIF e Ce prix a été établi pour reconnaitre les contributiongdeerche
novatrices et exeptionnelles dans un domaine grandissant des mathématiques
appliguées ou industrielles.

* LEPRIX ¢ Le prix est de 1000$ et congmd une plague commémorative qui sera
présentée &ssemblée annuelle de la SCMAL. Le récipient ou la récipiente sera invité(e)
a donner une conférence plériar’assemblée annuelle durdabhée du prix. Des
fonds de vgage du montant de 500% seront fournis.

* NOMINATION ¢ Les nominations devront étregues par le cabwnnateur 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
spécifiqgue; un sommairdes contributions en form&aid communiqué de psse de

cing lignes; une description détaillée (pas plus de deux pages) des contributions de
recheche du candidat ou de la candidate dans le domaine spécifié; un C\écantpr

une liste de publications; et quatre réiggsions.

« DECISION e« Les nominations seront évaluées par upngidsigné par lerBsident

de la Sciété; ses décisions seront finales. Lg@oisira un gagnant ou une gagnante
selon des critexs baseés suexcellence des contributions deheche dans un domaine
grandissant des mathématiques appliquées. keppuit demandefalvis dautres
expets.

 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
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CANADIAN APPLIED AND INDUSTRIAL MATHEMATICS SOCIETY

The Annual
CAIMS Reseach Prize

- OBJECTIVE - The awad has been established ®cogniz innovative and
exceptional esearch contributions in an emergingaaof applied or industrial
mathematics.

- THE AWARD - The awad will consist of a prize of $1,000 and a commemorative
plaque that will be presented at the CAIMS Annuaelihg.The recipient will be
invited to give a plengrlecture at the Annual &&ting in the year of the avdarA
travel allavance of $500 will be praded.

- NOMINATION - Nominations shouldeach the coalinator no later tharedu-

ay 31, 2005 and should include four copies of each of: a title for the nomination
designatingasearch contributions in a specific area; a suywiathe contributions

in the form of a fie-line pess elease; a detailed description (no longer than two
pages) of thegsearh contributions of the nominee in the specifieshaa CV includ-

ing the list of publications; and four reprints.

- ADJUDICATION - The nominations will be evaluated by a panel of judges ap-
pointed ly the Resident of the &iety; their decisions will be finalhe judges will
select the winner using criteria based oreignt eseach contributions to an emerg-
ing aea of applied mathematicBhe panel of judges may seek adviaarfrother
expets.

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

wujh@mathstat.yorku.ca



