
SetTheory-MyExperienceOfPassionateMathematics.

SetTheoryisoneofthebasicmathtopicsyou'llattemptifyouareamathmajorin

Nigeria.IfellinlovewiththattopicontheveryfirstdaymylecturesbeganintheFederal

UniversityofTechnology,Akure,Nigeria.Iwassittingonthesecondrowofthefirst

columnfrom theleftofthe750capacityLecturetheatrewhenwehadoursettheory

class.DrDawoduhadgonebald,anadvantagetomebecausehisstyleofteachingstill

shinesthroughmymindasdoeshiseverradiantforehead.Hehadagreatsenseof

humorandeverythinghesaidanddidthatdayinclassmademerealizethatIwasinfor

anicetreatasamathmajor.

DrDawodunoticedeveryonewassomehowunsettled,hethentactfullyboughtour

attentionbyscreamingoutarathercontroversialdefinitionformathematics.Hesaid

outloud:"Mathematicsistheartofreasoningroundandroundusingletters,numbers,

andfiguresasentities."Mixedreactionshegotfrom theaudience,butmostofussoon

realizedthatthisisjustoneofhismanytacticsheusestomakestudentsfallinlove

withhislecturesandgivehim theirundividedattention.Well,itworked!

Priortothatclass,IhadmademyownresearchandIdiscoveredthatwhen

mathematicianstalkaboutsettheory,thenameGeorgeCantormustbementioned.It

waswithCantor'sworkthatsettheorycametobeputonapropermathematicalbasis.

Cantorpublishedasixparttreatiseonsettheoryfrom theyears1879to1884.This

workappearsinMathematischeAnnalenanditwasabravemovebytheeditorto

publishtheworkdespiteagrowingoppositiontoCantor'sideas.Theleadingfigurein

theoppositionwasKroneckerwhowasanextremelyinfluentialfigureintheworldof

mathematics.Kronecker'scriticism wasbuiltonthefactthathebelievedonlyin

constructivemathematics.Heonlyacceptedmathematicalobjectsthatcouldbe

constructedfinitelyfrom theintuitivelygivensetofnaturalnumbers.Forexamplewhen

Lindemannprovedthatπistranscendentalin1882Kroneckersaid:"Ofwhatuseisyour

beautifulinvestigationofπ.Whystudysuchproblemswhenirrationalnumbersdonot

exist."Atthispoint,IwouldurgeyoutonotbequicktojudgeKroneckerbecausepeople

likehim pushedpeoplelikeCantorandLindemanntomakesuretheirworkwasfree

from condemnationsevendowntoourtime.

AsDrDawoducontinuedhismagic,Irealizedinnotimethatthenotionofsetisso

simplethatitisusuallyintroducedinformally,andregardedasself-evident.Hetookour

mindsbacktosecondaryhighschoolindicatingthatanobjectxisamemberofasetA,

onewritesx∊A,whilex∉AindicatesthatxisnotamemberofA.Asetmaybedefined

byamembershiprule(formula)orbylistingitsmemberswithinbraces.Forexample,

thesetgivenbytherule“primenumberslessthan10”canalsobegivenby{2,3,5,7}.In



principle,anyfinitesetcanbedefinedbyanexplicitlistofitsmembers,butspecifying

infinitesetsrequiresaruleorpatterntoindicatemembership;forexample,intheset{0,

1,2,3,4,5,6,7,…}indicatesthatthelistofnaturalnumbersℕgoesonforever.The

empty(orvoid,ornull)set,symbolizedby{}orØ,containsnoelementsatall.

Nonetheless,ithasthestatusofbeingaset.AsetAiscalledasubsetofasetB

(symbolizedbyA⊆B)ifallthemembersofAarealsomembersofB.Forexample,any

setisasubsetofitself,andourgoodfriendØ(theemptyset)isasubsetofanyset.If

bothA⊆BandB⊆A,thenAandBhaveexactlythesamemembers.Partoftheset

conceptisthatinthiscaseA=B;thatis,AandBarethesameset.Hemovedonto

operationsonsetwhereheindicatedthatthesymbol∪isemployedtodenotetheunion

oftwosets.Thus,thesetA∪B—read“AunionB”or“theunionofAandB”—isdefined

asthesetthatconsistsofallelementsbelongingtoeithersetAorsetB(orboth).He

touchedvariousoperationsanddefinitionsinsettheoryincluding:Intersectionofaset,

complimentofaset,symmetricpropertiesofaset,relationsonaset,Cartesian

products,Orderedn-tuplesandmanymore.Weevenmasteredinnotimetheproperties

ofSetTheoryincluding;IdentityLaw,IdempotentLaw,DominationLaw,DistributiveLaw,

DeMorgan'sLaw,...

Tobesincere,manyofwhathesaidthatdaywasfamiliartousallIguessed.Mymind

sparkedupthough,whenIheardtheword'Partitions'.Iimmediatelyrememberedmy

secondfavoritemathmovie'TheManWhoKnewInfinity'.Ramanujan(anunprofessional

mathematician)claimedtohavecrackedpartitionsinhislettertoG.HHardyat

Cambridge.DeepjoyseepedintomyquietcuriousmindandIbegantothinkinmyhead

thatnowIwouldbedoingthemathsofthebigbosses.Iwasdisappointedthoughwhen

Irealizedthe'thebigbossmaths'isalittlebitfaraway,becauseallhedidwasjustto

summarizethatthenumberofwaysthatanintegerncanbeexpressedasthesum ofk

smallerintegersisapartition.Forexample,thenumberofwaysofrepresentingthe

number7asthesum of3smallerwholenumbers(n=7,k=3)is4(5+1+1,4+2+1,

3+3+1,and3+2+2).

AftersomuchdoneinclassthatdayandaftermuchpersonalresearchIrealizedthatin

settheory,asisusualinmathematics,setsaregivenaxiomatically,sotheirexistence

andbasicpropertiesarepostulatedbytheappropriateformalaxioms.Theaxiomsof

settheoryimplytheexistenceofaset-theoreticuniversesorichthatallmathematical

objectscanbeconstruedassets.Also,theformallanguageofpuresettheoryallows

onetoformalizeallmathematicalnotionsandarguments.Thus,settheoryhasbecome

thestandardfoundationformathematics,aseverymathematicalobjectcanbeviewed

asaset,andeverytheorem ofmathematicscanbelogicallydeducedusingsettheory.I

reallylovedwhatIlearnt.



Iam nowinmysecondyearintheuniversityandnowdoingmoreinterestingtopicslike

Combinatorics,Linearalgebra,andsoon...AndIknowSetTheorywouldsoonseizeto

bemyfavorite.Asfornowthough,theexperienceIhadthatdaystillremainsevergreen.


