EXERCISE 5.2

Q1 It X={1,3,57,....,19)
Y ={0,2,4,6,8,...,20)
7.=1{2,3,5,7,11, 13,17, 19, 23}, then find
the following:
(1) Xu(Yuwz) (i) (XuY)uzZ
(1) XN(YNZ)  1v) (XNY)NZ
(V) XuNYNZ) (vi) (XuY)N(XUZ)
(vi) XN(YWZ)  (viii) (XNY)U(XNZ)
Solution:
1) Xu(YUZ)
=Xu({0,2,4,6,8, 10, 12, 14, 16, 18, 20}
v (2,3,5,7,11, 13,17, 19, 23})
= {1,3,5,7,9,11,13,15, 17,19} u
{0,2,3,4,5,6,7,8,10, 11, 12, 13, 14,
16, 17, 18, 19, 20, 23}
{0,1,2,3,4,5,6,7,8,9,10, 11, 12,13,
14,15,16,17,18,19,20,23}

(ii) XUY)UZ
=({1,3,5,7,...,19}0{0,2,4,6,8,....20Hw Z
=1{0,1,2,3,4,56,7,...,20} u

{2,3,5,7,11,13,17,19, 23}
= {0,1,2,3,4,5,6,7,...,20, 23}
(i) XN (YNZ)
=Xn({0,2,4,6,8,....20} N
(2,3,5,7,11, 13,17, 19, 23})
= {1,3,57,...,19} n {2}
= 0
(iv) (XNY)NZ
=({1,3,57,.,19}n{0,2,4,6,8,.20}) " Z
= {}n{2,3,57I1,13,17,19,23}

= 0

(v) Xu(YNZ)
=Xu ({0,2,4,6,8,...,20} N
(2,3,5,7,11,13,17,19,23})
11,3,5,7,..., 19} u {2}
{1,2,3,5,7,...,19}
(vi) XuY)N(XUZ)
XuY =(1,3,5,7,..., 19}uL{0,2,4,6,8, ..., 20}
={0,1,2,3,4,5,...., 20}
XUZ =(1,3,5.7, ..., 19}L{2,3,5,7,11,13,17, 19, 23}
=1{1,2,3,5,7,9, 11, 13, 15,17, 19, 23}
(XuY)N(XuUZ)
={0,1,2,34, ..., 201" {1,2,3,5,7,9,11,13,15,17,1923}

=1{1,2,3,5,7,9, 11, 13, 15, 17, 19}

(vii) Xn(YUZ)

XN(YuZ)

= Xn({0,2,4,6,8, ....,20}L{2,3,5,7,11,13, 17,19,23})

={1,3,5,7,...,19}n{0,2,3,4,5,6,7,8, 10,11,

12,13,14,16,17,18,19,20,23}

={3,5,7,11,13, 17, 19}

(viii) (XNY)U(XNZ)

XNY ={1,3,57,...,191n{0,2,4,6,8, ..., 20}
= {}

XMZ={13,5,7,...,19}M{2,3,5,7,11,13,17, 19,23}

= {3,5,7, 11,13, 17, 19}
(XNY) U(XNZ)={ }u {3,5,7,11,13, 17,19}
=1{3,5,7,11, 13, 17, 19}

Q.2. If A={1,2,3,4,5,6)}

B ={2,4,6,8} C = {1, 4, 8} Prove the
following identities:

(i) AnB =BNA
(i) AUB = BUA
(i1))AN (BNC) = (ANB) U (ANC)
(iv)AU (BNC) = (AUB) N (AUQ)



Solution: (iv) Au (BNC) =(AUB) N (AUC)
(1) ANB =BNA LH.S =An (BNC)
L.H.S = AnB =AU({2,4,6,8)n{l1,4,8))

={1,2,3,4,5,6} n{2,4,6,8) ={1,2,3,4,5,6} U {4, 8]}

= {2, 4, 6)
={1,2,3,4,5,6, 8}
R.HS =BNA
_ R.H.S = (AUB) N (AUC)
=SB AT, 2,50 5 AUB ={1,2,3,4,5,6}U{2,4,6,8
- {2, 4,6} U _{ ) ) ’ ’ ) }U{ ’ ’ ) }
LHS=RH.S, so ={1,2.3.4 3. 6.8}
AAB = BAA AUC ={1,2,3,4,5,6}uU{l,4,8)
(ii) AUB = BUA ={1, 2,3,4,5,6, 8}
LHS = AUB (AUB) N (AVC)
= {1,2,3,4,5,6) U (2 4,6,8) ={1,2,3,4,5,6,8}{1,2,3,4,5,6,8}
= 11,2,8,4,5,6, 8} = {1, 2,3,4,5,6,8}
R.HS = BUA L.HS=RH.S,
= {(2,4,6,8)uU({l,23,4,5,6) So, AU (BNC) = (AUB) N (AUC)
= {1,2,3,4,5,6,8) Q3 1fU={1,2,3,4,5,6,7,8,9, 10}
L.HS =R.H.S, A={1,3,579},B={23,5,7} then
So, AUB =BUA verify the De Morgan’s laws i.e.,
(iii) AN (BUC) = (AnB) U (ANC) (AUB)'=A’NB’ and (ANB)’ = A"UB’
L.H.S = An (BUC) Solution:
=AN({2,4,6,8}u{l,4,8}) (i) (AUB)'=A’"B’
=11,2:3:% 5,6}/ [ 1,2,% 6, 8} LH.S = (AUBY
={1,2, 4,6}

AUB={1,3,5,7,9}uU{2,3,5,7)
=41,2.3.9:,.7: 9)
(AUB)=U - (AUB)
={1,2.34, ....10} =1{1.,2.3,5.7.9]

R.H.S = (AnB) u (ANC)
ANB = {1,2,3,4,5,6} N {2,4,6,8}
= {2, 4, 6}
ANC =1{1,2,3,4,5,6}n{l,4,38)

= (4,6,8,10)............ )
=14 RHS = A'NB’
(ANB) U (ANC) ={2,4,6} U (1,4} KT — A
={1,2,4,6} ={1,2,3,4,...,10} - {1,3,5,7,9)
L.H.S=R.H.S =1{2,4,6,8, 10}
B'=U-B

So. AN (BUC)=(ANB)u (ANC)




Il

(1,2,3,4,5,...,10) =(2,3,5,7)
{1,4,6,8,9, 10}
A'NB"=1{2,4,6,8,10} n {1,4,6,8,9, 10}
={4,6,8, 10}........... (11)
From (1) and (i1)
L.HS=RH.S
(AUB)=A"NB’
(i) (AnB)'=A"UB’

L.H.S = (ANBY
AFB =(1,3,5,7,9} 1 {2,3,5,7)
=1{3,5,7)

(AmB)Y= U-(ANnB)
= {11 27 31 41 rery 10} - {3" 5’7}

={1,2,4,6,8,9,10}......... (i)
R.H.S = A"UB’
A" =U-A

={1,2,3,4,5,...,10} - {1,3,5,7,9}
=1{2,4,6,8, 10}
B'=U-B
={1,2,3,4,5,...,10} - {2,3,5,7}
={1,4,6,8,9, 10}
A'UB’=1{2,4,6,8,10} U {1,4,6,8,9,10}
={1,2,4,6,8,9,10}....... ..(i1)
From (i) and (ii)
L.H.S = RH.S
So (AnB) = A'UB’
Q4If U={(1,2,3,...,20}
X=1{1,3,7,9,15, 18, 20}
Y =1{1,3,5, ..., 17} then show that,
(i) X-Y=XnY’" (ii) Y-X =YNnX’

Solution:
(i) X-Y=XnY’
LHS=X-Y
=1{1,3,7,9, 15, 18,20} -
{1,3,5,7,9, 11, 13, 15, 17}

={18,20}....c.nnnn (i)
R.HS =XNY’
Y'=U-Y

={1,2,3,...,20}— {1,3,5,....,17}
= (2,4,6,8,10,12,14,16,18,19,20}
XAY' ={1,3,7,9,15, 18,20} N
(2,4,6,8,10,12, 14, 16, 18, 19, 20}

From (i) and (ii)
L.HS=R.H.S,
So, X-Y =XnY’
(i) Y-X =YX’

LH.S =Y-X
=1{1,3,5,...,17}-{1,3,7,9,15,18,20}
= (5, 11,13, 17} (i)
RHS =YX’
X =U-X

={1,2,3, ...,20}-{1,3,7,9,15,18,20}
={2,4,5,6,8,10, 11, 12, 13, 14, 16,
17, 19}
YnX =1(1,3,5,7,9,11,13,15,17} n
{2,4,5,6,8,10, 11, 12, 13, 14,

16, 17, 19}
= {5113, 17}........... (i)
From (1) and (ii)
L.H.S=R.H.S
So, Y-X=YnX’



