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Exhibit AUB and AnB by Venn
diagrams in the following cases.
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(iv)  Aand B are disjoint sets.
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(V) A and B are overlapping sets.
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Show A-B and B- A by Venn

diagrams when:

Q.3

Q) A and B are overlapping sets.
(SHW 2021, BWP 2023)
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(i) Bc A (DGK 2022, MTN 2022)
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Under what conditions on A and B
are the following statements true?
(i) AuB=A
Solution: Bc A
(i) AuB=B
Solution: AcB
(i) A-B=A
Solution: ANB=¢
(ivy AnB=B
Solution: Bc A
(v)  n(AuB)=n(A)+n(B)
Solution: AnB=¢
(vi)  n(AnB)=n(A)

Solution: AcB
(vii) A-B=A
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Chapter - 2 Sets, Functions and Groups
Solution: AnB=¢ Solution: It holds always
(viii) n(AnB)=0 (xiy  n(AnB)=n(B)
Solution: ANB=¢ Solution: BcA
(ix) AuB=U (xii) U-A=¢
Solution: B=A Solution: U=A
(x) AUB=BUA
Q4 LetU={1,234,56,78,910} U

A=1{2,4,6,8,10} qﬂ“%mmb e
B={1,2,3,4,5/andC = {1,3,5,7,9)

List the members of each of the

following sets. @ii)  AuU

i)y A, A=U-A={13579} g

(i) B, B°=U-B={6,7,8910! W AVU =U

(i) AuUB, ~ i
AUB={1,2,34,5,6,8,10} o T

(ivy A-B, A-B={6,810} U

(v ANnC,AnC=¢
(vi) A"UCY, A"={1357,9}, AV¢=4

C°={2,4,6,8,10}and

A UC ={1,23,..,10} =U V)  ¢n¢=4
(Vi) AUC, AUC={1357,9) Q.6 Use V.enn diagrams to verify the
following

(viii) U U°=¢

Q.5 Using Venn diagrams, if necessary,
find the single sets equal to the
following.
0] A°=U-A

1111

(i) A-B=ANB" (BWP 2022)

From Venn diagrams A—B=ANB°

Fa
Do

(i) AnU i) (A-B)nB=B
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U = XgA O x¢B
= q ll
i ‘[]H”me — xeA of xeB’
= = XxeAuUbB
(4—B) = B:i Therefore (AnB) < A UB’ (i)
B, Conversely, suppose that
(4-B) nB:H yZA'Lp)pB'
From Venn diagrams L yeA Of yeB
C
(A-B) nB=B = yeAOr yegB
De Morgan’s laws: = ye(ANB)
. , AN B)
() (AUB) =AAB = Y e(ANEB)

(i)  (AnNB) =AUPB
Proof:-
(i) (AUB) =A "B’
Let xe (AUBY
= x¢ AuUB
= xe A and x¢B
= xe A'and xeB'
= Xe AnB'
But x is an arbitrary member of
(AUB).
Therefore (auB)Y = A~ B (i)
Conversely, suppose that
ye AnB
=ye A and ye B’
=yeAand yeB
= yeAuB
= ye(AuB)
Therefore A’~B’' < (AU B)’ (ii)
From (i) and (ii) we conclude that
(AUuB) =A'NnB'
(i) (ANB)Y =AUPB
Let xe(AnB)
= Xe¢ANB

Therefore A’ UB’' < (AN B)' (ii)
From (i) and (ii) we conclude that
(AnB) =A'UbB
Distributive laws
(1) Au(BNC)=(AUB)N(AUC)
(i) An(BuUC)=(ANB)U(ANC)
Proof:
) AU(BNC)=(AuB)n(AUC)
Let xe AU(BNC)
= Xxe AO xe BNnC
= xeA or xeB and xeC
= xeA Or xeB and xe A or
xeC
= xe(AuB) and xe (AuUC)
=xe(AuB)N(AUC)
Thus
AU(BNC)c (AUB)N(AULC) (i)

Conversely suppose that
ye(AuB)N(AuUC)
=ye(AuB) and ye(AUC)
=yeAOryeBand ye A or
yeC
=yeAOryeBandyeC
=yeAor ye(BnC)
=yeAu(BnC)

Thus

(AUB)N(AUC)c Au(BNC)(ii)

From (i) and (ii)
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Au(BnC)=(AuB)N(AULC)
(i) An(BUC)=(AnB)U(ANC)
Let xe An(BuUC)
=XxeAand xe(BuC)
=XeAand xeB or xeC
= XeAand xeB or xe A and
xeC
= xe(AnB) or xe (AnC)
= xe(AnB)U(ANC)
Therefore
AN(BUC)c (ANB)U(ANC) (i)

Conversely let
ye(AnB)U(ANC)
=ye(AnB) or ye(AnC)
=yeAand yeB or ye A and
yeC
—yeAand yeB or yeC
=yeAand ye(BuC)
=>yeAn(BuC)

Therefore

(ANB)U(ANC)c An(BUC) (i)

From (i) and (ii)
An(BuC)=(AnB)U(ANC)

Verification of the properties with the

help of Venn diagrams

(i) Associative property of union
Au(BuC)=(AuB)ucC
LHS=AU(BUC)

Au(BuUC) I, =ore
RH.S=(AuB)UC

(AuB)uUC:Ill,=0r
From two diagrams, we can see that
Au(BuC)=(AuB)uC
(i1) Associative property of intersection
ANn(BNC)=(AnB)nC

LHS =An~(BNC)

BNC
ANn(BNC)EH
RHS= (AnB)nC

AL

%Ih

C: 1
(Am B)mC:EB

From two diagrams we can see that
ANn(BNC)=(AnB)nC

(iii)  Distributive laws

Proof: (a) Au(BNC)=(AuB)~(AUC)
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LHS=AU(BNC)

BAC:i
AU(BNC):=—, lllor H]
RHS=(AUB)N(AUC)

AUC 1|
(AUB)N(AUC):

From two diagrams, we can see that
AU(BNC)=(AUB)n(AUC)
() An(BuUC)=(AnB)U(ANC)

LH.S= An(BUC)

An(BUC):

R.H.S = (AnB)U(ANC)

ANB: =
ANC:l
(AnB)U(ANC):— ,lllor

==

From two diagrams
ANn(BuC)=(AnB)U(ANC)
(iv)  De Morgan’s Laws
(@ (AUB)Y=A'NB’
L.H.S=(AuUB)

I

4
H
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AUB:—
(AuB) Il

RHS=A'NB’

AAB:
From two diagrams (AUB) = A’ "B’
(b) (ANnB) =A"UB’
L.H.S=(ANB)
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ANB:—
(AnB) 1l

RHS=A"UB’
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From two diagrams (AnB)=A'UB
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