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Q:1)WhatisVenndiagram?Explainindetailthe

ApplicationofVenndiagram.

ANSWER:-

VENNDIAGRAM:-

AVenndiagram isadiagrammaticrepresentationofALLthe
possiblerelationshipsbetweendifferentsetsofafinitenumber
of elements.Venndiagramswereconceivedaround1880byJohn
Venn,anEnglishlogician,andphilosopher.Theyareextensively
usedtoteachSetTheory.AVenndiagram isalsoknownas a
Primarydiagram,Setdiagram orLogicdiagram.

OR

AVenndiagram isanillustrationthatusescirclestoshowthe
relationshipsamongthingsorfinitegroupsofthings.Circlesthat
overlaphaveacommonalitywhilecirclesthatdonotoverlapdo
notsharethosetraits.

Venndiagramshelptovisuallyrepresentthesimilaritiesand
differencesbetweentwoconcepts.Theyhavelongbeen
recognizedfortheirusefulnessas educationaltools.Sincethe
mid-20thcentury,Venndiagramshavebeenusedaspartofthe
introductorylogiccurriculum andinelementary-leveleducational
plansaroundtheworld.

UNDERSTANDINGTHEVENNDIAGRAM:-



TheEnglishlogicianJohnVennpopularizedthediagram inthe
1880s.Hecalledthem EuleriancirclesaftertheSwiss
mathematicianLeonardEuler,whocreatedsimilardiagramsin
the1700s.

Theterm Venndiagram didnotappearuntil1918whenClarence
Lewis,anAmericanacademicphilosopherandtheeventual
founderofconceptualpragmatism,referredtothecircular
depictionastheVenndiagram inhisbook ASurveyofSymbolic
Logic.

APPLICATIONSFORVENNDIAGRAM:-

Venndiagramsareusedtodepicthowitemsrelatetoeachother
againstanoverallbackdrop,universe,dataset,orenvironment.A
Venndiagram couldbeused,forexample,tocomparetwo
companieswithinthesameindustrybyillustratingtheproducts
bothcompaniesoffer(wherecirclesoverlap)andtheproducts
thatareexclusivetoeachcompany(outercircles). 

 Venndiagramsare,atabasiclevel,simplepictorial
representationsoftherelationshipthatexistsbetweentwo
setsofthings.However,theycanbemuchmorecomplex.
Still,thestreamlinedpurposeoftheVenndiagram to
illustrateconceptsandgroupshasledtotheirpopularized
useinmanyfields,includingstatistics,linguistics,logic,
education,computerscience,andbusiness.

DeMorgan’sLaws:

• ForanysetsAandB,then

(AUB)’=A’∩B’

Thecomplimentoftheunionistheintersectionofeach
compliment.



(A∩B)’=A’UB’

Thecomplimentoftheintersectionistheunionofeach
compliment.

SolvingtheCardinalNumberProblem:

•Defineasetforeachcategoryintheuniversal
set.

•DrawaVenndiagram withasmanyoverlapping
circlesasthenumberofsetsyouhavedefined.

•Writedownallthegivencardinalnumbers
correspondingtovariousgivensets.

•Startingwiththeinnermostoverlap,fillineach
regionoftheVenndiagram withitscardinal
number.

Example1:

•Asurveyof300workersyieldedthefollowing
information:231belongedtotheTeamsters
Union,and195wereDemocrats.If172ofthe
TeamsterswereDemocrats,howmanyworkers
wereinthefollowingsituations?

A. BelongedtotheTeamstersorwere
Democrats

B.BelongedtotheTeamstersbutwerenot
Democrats



C. WereDemocratsbutdidnotbelongto
theTeamsters

D. NeitherbelongedtotheTeamstersnor
wereDemocrats.

VennDiagram forexample1:

Explanation:

•LetusdefineT=Theeventthataworker
belongstotheteamsters,andD=theeventthat
aworkerisaDemocrat.Notethatn(U)=300.

•Weweregiventhefactthat172workerswere



bothintheTeamstersandaDemocrat,thatis
n(T∩D)=172

•Wearegiventhatn(T)=231andn(D)=195.
•Thusn(TUD)=n(T)+n(D)–n(T∩D)

n(TUD)=231+195–172=254.

•ThosewhoareonlyDemocratsanddonot
belongtotheTeamstersaren(D)–n(T∩D)=
195–172=23.

•ThosewhoareonlyTeamstersbutnot
Democratsare n(T)–n(T∩D)=231–172
=59.

•ThosewhoareneitherTeamsterorDemocrat
falloutsideofthecircles.Usethe
complimentarylaw n(TUD)
+n((TUD)’)=n(U).

•n((TUD)’)=n(U)–n(TUD)=300–254=46.

Example2:

•Waybackin1965,TheBeatles,TheKinks,and
TheRollingStonestouredtheUSA.Alarge
groupofteenagersweresurveyedandthe
followinginformationwasobtained:825saw
TheKinks,1033sawTheBeatles,1247sawThe
RollingStones,211sawallthree,514sawnone,



240sawonlyTheRollingStones,677sawThe
RollingStonesandTheBeatles,and201saw
TheBeatlesandTheKinksbutnotTheRolling
Stones.

A.Whatpercentoftheteenagerssawatleast
oneband?

B.Whatpercentoftheteenagerssawexactly
oneband?

VennDiagram Example2:



Explanation:

•Beginlabelingthediagram withtheinnermost
overlap.211sawallthree.

•Notealsothattheregionoutsideofthecircle
contains514.Theseareteenswhosawnoband.

•Continueusingthegiveninfo:240sawonlythe
RollingStones.

•201sawTheBeatlesandTheKinksbutnotThe
RollingStones.

•677sawTheBeatlesandTheRollingStones.
Nowthatregionalreadyhas211peopleinthere.



Take677-211andthatwillgive466peoplewho
sawTheBeatlesandtheRollingStonesbutnot
TheKinks.

•NowwecanfindthepeoplewhoonlysawThe
Beatles.

•Take1033andsubtract(201+211+466).This
gives155peoplewhoonlysawTheBeatles.

•TofindthenumberofpeoplewhosawThe
RollingStonesandTheKinksbutnottheBeatles,
take1247–(211+466+240)=330.

•TofindthenumberofpeoplewhoonlysawThe
Kinks825–(211+201+33)=83.

•Thetotalnumberofpeoplesurveyedis
83+201+211+330+240+446+155+514=2200.

•NowanswerquestionA:Thepeoplewhosawat
leastonebandis(2200-514)/2200=76.6%

•QuestionB:Thepeoplewhosawonlyoneband
is(83+155+240)/2200=21.7%.

*=============================*

Q:2)WhatisUnion?DrawMembershiptablefor
unionusingdifferentexamples

ANSWER:



UNION:-

In mathematics,the union (denotedby∪)ofacollectionof sets is
thesetofall elements inthecollection. Itisoneofthe
fundamentaloperationsthroughwhichsetscanbecombinedand
relatedtoeachother.

UNIONOFTWOSETS:-

Theunionoftwosets A and B isthesetofelementswhichare
in A,in B,orinboth A and B.Insymbols,

Forexample,if A ={1,3,5,7}and B ={1,2,4,6,7}then A ∪ B ={1,
2,3,4,5,6,7}.Amoreelaborateexample(involvingtwoinfinite
sets)is:

A ={x isaneven integer largerthan1}
B ={x isanoddintegerlargerthan1}

Asanotherexample,thenumber9is not containedintheunionof
thesetof primenumbers {2,3,5,7,11,...}andthesetof even
numbers {2,4,6,8,10,...},because9isneitherprimenoreven.

Setscannothaveduplicateelements, sotheunionofthesets{1,
2,3}and{2,3,4}is{1,2,3,4}.Multipleoccurrencesofidentical
elementshavenoeffectonthe cardinality ofasetoritscontents.

Followingisthediagram ofunion.



Theabovediagram showsunionoftwo(2)sets.i.eA∪B

Theabovediagram showsunionoftwo(3)sets.i.eA∪B∪C



MEMBERSHIPTABLEFORUNION:-

TheMembershiptablefortheunionofsetsAandBisgiven
below.
ThetruthtablefordisjunctionoftwostatementsPandQisgiven
below.
InthemembershiptableofUnionreplace,1byTand0byFthen
thetableissameasofdisjunction.
SomembershiptableforUnionissimilartothetruthtablefor
disjunction(∨).

FIRSTEXAMPLE:
A B A ∪ B

1 1 1

1 0 1

0 1 1

0 0 0

TRUTHTABE
P Q P ∨ Q

T T T

T F T

F T T

F F F



SECONDEXAMPLE:
C D C ∪ D

1 1 1

1 1 1

1 0 1

1 0 1

0 1 1

0 1 1

0 0 0

0 0 0

*====================================*

Q:3)WhatisIntersection?DrawMembershiptablefor

intersectionusingdifferentexamples?

ANSWER:-

INTERSECTION:-

In mathematics,the intersection oftwo sets A and B,denoted
by A ∩ࡲB,isthesetcontainingallelementsof A thatalsobelong
to B (orequivalently,allelementsof B thatalsobelongto A).



INTERSECTIONOFTWOSETSORMORESETS:-

Theintersectionoftwosets A and B,denotedby A ∩ࡲB,istheset
ofallobjectsthataremembersofboththesets A and B.In

symbols,

Thatis, x isanelementoftheintersection A ∩ࡲB ifandonlyif x is
bothanelementof A andanelementof B.

Forexample:

 Theintersectionofthesets{1,2,3}and{2,3,4}is{2,3}.

 Thenumber9is not intheintersectionofthesetof prime
numbers {2,3,5,7,11,...}andthesetof oddnumbers {1,3,
5,7,9,11,...},because9isnotprime.

Intersectionisan associative operation;thatis,foranysets A, B,
and C,onehas A ∩(B ∩ࡲC) =(A ∩ࡲB)∩ࡲC.Intersectionis
also commutative;forany A and B,onehas A ∩ࡲB = B ∩ࡲA. Itthus
makessensetotalkaboutintersectionsofmultiplesets.The
intersectionof A, B, C,and D,forexample,isunambiguously
written A ∩ࡲB ∩ࡲC ∩ࡲD.

Insideauniverse U onemaydefinethe complement Ac of A tobe
thesetofallelementsof U notin A.Nowtheintersection
of A and B maybewrittenasthecomplementofthe union oftheir
complements,derivedeasilyfrom DeMorgan'slaws:

A ∩ࡲB =(Ac ∪ Bc)c

Followingdiagram showstheintersectionofthreesets.i.eA∩ࡲB
Cࡲ∩



MEMBERSHIPTABLEFORINTERSCTION:-

TheMembershiptableforintersectionofsetsAandBisgiven
below.
ThetruthtableforconjunctionoftwostatementsPandQisgiven
below
InthemembershiptableofIntersection,replace1byTand0byF
thenthetableissameasofconjunction.
SomembershiptableforIntersectionissimilartothetruthtable
forconjunction(∧).
FIRSTEXAMPLE:

A B A Bࡲ∩

1 1 1

1 0 0

0 1 0

0 0 0

TRUTHTABE
P Q P ∧ Q



T T T

T F F

F T F

F F F

SECONDEXAMPLE:-
C D C ∩ D

1 1 1

1 1 1

1 0 0

1 0 0

0 1 0

0 1 0

0 0 0

0 0 0

*======================================*



Q:4)WhatisDifference?DrawMembershiptableforSet

differenceusingdifferentexamples.

ANSWER:-

DIFFERENCE:-

Thedifferenceofset B from set A, denotedby A-B, is thesetofall
theelementsofset A thatarenotinset B.Inmathematicalterm,
A-B={x:x∈Aandx∉B}



If (A∩B) istheintersectionbetweentwosets A and B then,

A-B=A–(A∩B) 

DIFFERENCEOFSETSEXAMPLES:-

EXAMPLENO1:-

IfA={a,b,c,d,e}andB={a,e,f,g},findA-BandB-A.
Theelementsin onlyA are b,c,d andelementsin onlyB are f,g.
Thus,

A-B={b,c,d}
AndB-A={f,g} 



Notice that, A-B maynotbeequalto B-A.

EXAMPLENO2:-

IfA={1,2,4,6,8}andA-B={1,6,8},FindA∩B.
TheintersectionofAandB,(A∩B)isthesetofallelements
commoninbothAandB.Thus,

(A∩B)=A-(A-B)

Or,(A∩B)={2,4}

IDENTITIESINVOLVINGDIFFERENCEOFSET:
1.Ifset A and B areequalthen, A-B =A-A=  ϕ(emptyset)
2.Whenanemptysetissubtractedfrom aset(suppose

set A) then,theresultisthat setitself,i.e, A- ϕ=A.
3.Whenasetissubtractedfrom anemptysetthen,theresultis

anemptyset,i.e,  ϕ-A=  ϕ.
4.Whenasupersetissubtractedfrom asubset,thenresultisan

emptyset,i.e, A-B=  ϕif A⊂B



5.IfAandBaredisjointsetsthen, A-B=A and B-A=B



MEMBERSHIPTABLEFORSETDIFFERENCE:-

TheMembershiptableforthedifferenceofsetsAandBisgiven
below.
ThetruthtablefornegationofimplicationoftwostatementsP
andQisgivenbelow.
Inthemembershiptableofdifference,replace1byTand0byF
thenthetableissameasofnegationofimplication.
Somembershiptablefordifferenceissimilartothetruthtablefor

negationofimplication.

EXAMPLENO:1 TRUTHTABLE



A
B

A–
B

1
1

0

1
0

1

0
1

0

0 0 0

EXAMPLENO:2

C D C -D

1 1 0

1 1 0

1 0 1

P Q P∧Q

T
T

T

T
F

F

F
T

F

F F F



1 0 1

0 1 0

0 1 0

0 0 0

0 0 0

*===============THEEND=================*


