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@ Application Form for the CMS 2012 Endowment Grants Competition Deadline September 30
Title of Proposal MathematicalCircle of Sherbrooke

Contact

. . Name VasilisaShramchenko

information

The one person and place to

communicate with the applicant(s). E-mail vasilisa.shramchenko@usherbrooke.ca

Telephone | 819821-8000ext. 63019

Fax 819821-7189

Institution or department to administer grant funds

Name University of Sherbrooke

Address 2500boul. del'Université Contact Marie-FranceRoy
Sherbrooke E-mail marie-france.roy@usherbrooke.ca
Quebec Telephone 819821-8091ext. 68091
J1K2R1 Fax 819821-7189

Summary Less than 100 words Total amount requested in this competition $| 2500

Thepurposeof this activity is to helpyouth, betweerthe agesof 13 and18, developindependent
critical mathematicathinking atanagewhentheyarereceptiveto newexperiencesndideas Every
weekthey shallmeetfor two-hoursto solveextra-curriculamathematicaproblemsWhile problems
proposedo beginnergequireno specialknowledge a participantenrolledin the Math Circle overa
few yearswill acquireanumberof mathematicalechniquesndnotions.Theideaandorganizatiorof
our Math Circleis basedn the experiencef suchcirclesin EasterrEuropearcountries.

Applicants Put any specific information on the relevant experience or expertise of an applicant in "Other".
Name(s) CharetteVirginie Shramchenkoyasilisa Brustle,Thomas
E-mail virginie.charette@usherbrooke. vasilisa.shramchenko@usherbrooke Thomas.Brustle@USherbrooke
Position Professor Professor Professor
Employer University of Sherbrooke University of Sherbrooke Universityof SherbrookendBishop'sUniversity
Address 25000boul. del'Université 2500boul. del'Université 2600CollegeSt
Sherbrooke Sherbrooke Sherbrooke
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Quebec Quebec Quebec
J1K2R1 J1K2R1 JiM1Z7
CMS
Member # 015476
Current grants | NSERCdiscoverygrant NSERCdiscoverygrant NSERCdiscoverygrant
What you propose to do at most 40 lines

We proposeo createanenvironmenfor high schoolpupilswhichwill helpthemto discoverthe
joy of creativeandcritical thinking. In arelaxedandnon-competitiveatmosphereye present
themwith interestingandchallengingmathproblemsandpuzzlesadaptedo their level, slowly,
stepby step,graduallyincreasinghe complexityof questionsThe participantswill be giventime
to think aboutproblemsandto try to find waysto tacklethem.As soonassomeondasanideato
discusspneof ourteachergtherewill beatleasttwo pergroup)will listento him/herpersonally,
soasnotto interruptthethinking procesof the others.Theteachersvill monitorthis processand
give hintsattheright moments- nottoo earlyandnottoo latein ordernotto spoil the fun of the
searchfor answersEachstudentwill begivenanewproblemassoonastheyresolvetheold one.
Somesolutionsandtechniquesvill be presentean the blackboard.

TheMath Circle will give someparticipantsachanceo enjoy (or to learnto enjoy)solvingmath
problemsfor othersit will bea chanceo discovertheirinterestin mathematicén particularand
exactsciencesn generalaninterestwhich might otherwiseneverbe discoveredBy developing
theability of independentritical thoughtof our participantswe alsoaimto build their
self-confidenceao studynewsubjectsWe believethatthis self-confidencevill makeacademic
challengedun for our studentsaandthuswill motivateandinspirethemfor furtherstudyand,in
somecasesaresearctcareer.

We will startby recruitingonenewgroupof upto 20 participantgeryear.As eachgroupis
formedfor 5 yearswhenthe programis fully runningit will involve upto 100studentsEach
Math Circle groupwill meetweeklyfor atwo-hoursessionThefundingwill beusedto hire
teacheramonguniversitymathstudents.

TheCircle teachersvill meetweeklyfor a preparatiorsessiorto discusghe progresf the
groupandto selectproblemsfor the nextmeeting.Thereexista numberof booksfull of
extra-curriculummathproblemdor differentlevelsof mathematicalraining. Thefirst threeyears
of the Math Circle will bebasedn thefollowing books."MathematicalCircles:Russian
Experience’by D. Fomin,S. Genkin,l. V. Itenberg.This book containsproblemsusedfor years
in theMath Circle in Saint-Petersburdgiussia.Theseproblemsareorganizednto 17 chapters,
eachdevotedo a separataopic, self-containecndindependenof the others. Thebook contains
awell-structuredorogramfor two yearsof a Math Circle; it will be our principalreferencdor the
first two-threeyears.

Forthelasttwo yearsof a group'sexistencepasedon thelevel of its participantswe will develog.
amorescience-orientegrogramwith problemsirom algebrageometryanalysisand
trigonometry,usingbookspublishedon thetopic suchas"EntertainingAlgebra,Entertaining
Geometry'by Ya. I. Perelman;MathematicalOlympiadChallengesby T. AndreesciandR.
Gelcaandmanyothers,ncludingnumerousourcesvailablein Russianvhich arealso
accessibleo us.
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Budget Use Tab key to navigate
Description Revenue
PromoSciencgrant 5,900 9,000 12,500
NovaSciencgrant 6,000 9,350 12,800
CMS Endowment Grant requested | 1,000 1,000 500
Total Revenue $ | 12,900 19,350 25,800
Expenses
Salariesof Circle aminators 12,000 18,000 24,000
Refreshments 900 1,350 1,800
Total Expenses $ | 12,900 19,350 25,800
Other Funding, partners, revenue potential, information on applicants such as publications or awards, at most 20 lines.

Theaboverevenueamountsarehypotheticalwe do not haveanygrantsyet, we arein the procesof
applyingfor them.Theexpenseamountsarecalculatedor 30 weeksof Math Circle perschoolyear
in thefollowing way. We ranapilot Math Circle in theacademigear2011-2012thuswe currently
haveonegroupof participantsWe planto recruitonenewgroupperyear.Thuswe planto havetwo
groupsin Year1 (2012-2013)threegroupsin Year2 (2013-2014)andfour groupsin Year3
(2014-2015).

Salaries:We needtwo Math Circle teacherpergroup.We wantto be ableto payeachteacherour
undergraduater graduatestudent)$100perweek.(Theweeklywork loadincludespreparatiorand
animationof atwo-hourCircle session.)his gives$200pergroupperweek,thatis $200*(30weeks)
= $6,000%pergroupperyear.Refreshmentdn the middle of eachCircle sessiorwe makea short
breakduringwhich we offer our participantssomesimplerefreshment$ike cookies,chocolatejuice
andtea.This costsabout$15permeeting thatis $15*(30weeks)=$450pergroupperyear.

Apartfrom our quite successfupilot Math Circle, thefollowing shouldbe mentionedasour relevant
experienceBrustlehasgivenseverakalksaboutmathematicso generabudiencesCharettehasbeen
responsibldor trainingthe Universitéde Sherbrookd®?utnamCompetitionteamfrom 2005to 2010.
CharetteandShramchenkaeverealsoinvolvedin "Filles et Sciences'a scienceoutreackprogram
aimedatyounggirls.

Project start date Finish date
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	summary: The purpose of this activity is to help youth, between the ages of 13 and 18, develop independent critical mathematical thinking at an age when they are receptive to new experiences and ideas. Every week they shall meet for two-hours to solve extra-curricular mathematical problems. While problems proposed to beginners require no special knowledge, a participant enrolled in the Math Circle over a few years will acquire a number of mathematical techniques and notions. The idea and organization of our Math Circle is based on the experience of such circles in Eastern European countries.
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	propose: We propose to create an environment for high school pupils which will help them to discover the joy of creative and critical thinking. In a relaxed and non-competitive atmosphere, we present them with interesting and challenging math problems and puzzles adapted to their level, slowly, step by step, gradually increasing the complexity of questions. The participants will be given time to think about problems and to try to find ways to tackle them. As soon as someone has an idea to discuss, one of our teachers (there will be at least two per group) will listen to him/her personally, so as not to interrupt the thinking process of the others. The teachers will monitor this process and give hints at the right moments -- not too early and not too late in order not to spoil the fun of the search for answers. Each student will be given a new problem as soon as they resolve the old one. Some solutions and techniques will be presented on the blackboard. 

The Math Circle will give some participants a chance to enjoy (or to learn to enjoy) solving math problems, for others it will be a chance to discover their interest in mathematics in particular and exact sciences in general, an interest which might otherwise never be discovered. By developing the ability of independent critical thought of our participants, we also aim to build their self-confidence to study new subjects. We believe that this self-confidence will make academic challenges fun for our students and thus will motivate and inspire them for further study and, in some cases, a research career. 

We will start by recruiting one new group of up to 20 participants per year. As each group is formed for 5 years, when the program is fully running it will involve up to 100 students. Each Math Circle group will meet weekly for a two-hour session. The funding will be used to hire teachers among university math students. 

The Circle teachers will meet weekly for a preparation session to discuss the progress of the group and to select problems for the next meeting. There exist a number of books full of extra-curriculum math problems for different levels of mathematical training. The first three years of the Math Circle will be based on the following books. "Mathematical Circles: Russian Experience" by D. Fomin, S. Genkin, I. V. Itenberg. This book contains problems used for years in the Math Circle in Saint-Petersburg, Russia. These problems are organized into 17 chapters, each devoted to a separate topic, self-contained and independent of the others. The book contains a well-structured program for two years of a Math Circle; it will be our principal reference for the first two-three years.  
For the last two years of a group's existence, based on the level of its participants, we will develop a more science-oriented program with problems from algebra, geometry, analysis and trigonometry, using books published on the topic such as "Entertaining Algebra, Entertaining Geometry" by Ya. I. Perelman; "Mathematical Olympiad Challenges" by T. Andreescu and R. Gelca and many others, including numerous sources available in Russian which are also accessible to us. 
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	other: The above revenue amounts are hypothetical, we do not have any grants yet, we are in the process of applying for them. The expenses amounts are calculated for 30 weeks of Math Circle per school year in the following way.  We ran a pilot Math Circle in the academic year 2011-2012, thus we currently have one group of participants. We plan to recruit one new group per year. Thus we plan to have two groups in Year 1 (2012-2013), three groups in Year 2 (2013-2014), and four groups in Year 3 (2014-2015). 

Salaries:  We need two Math Circle teachers per group. We want to be able to pay each teacher (our undergraduate or graduate student) $100 per week. (The weekly work load includes preparation and animation of a two-hour Circle session.) This gives $200 per group per week, that is $200*(30 weeks)= $6,000$ per group per year. Refreshments: In the middle of each Circle session we make a short break during which we offer our participants some simple refreshments like cookies, chocolate, juice and tea. This costs about $15 per meeting, that is $15*(30 weeks) =$450 per group per year.  

Apart from our quite successful pilot Math Circle, the following should be mentioned as our relevant experience: Brüstle has given several talks about mathematics to general audiences. Charette has been responsible for training the Université de Sherbrooke Putnam Competition team from 2005 to 2010. Charette and Shramchenko were also involved in "Filles et Sciences'', a science outreach program aimed at young girls.  
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