Q Exercise 5.2 e

if X={13,5,7,....19)
Y ={0,2,4,6,8, .....20}
Z={2,35,71113,17 19,23},
then find the following:
(i) Xu((Yu2
Solution: Xu((Yu2z)
={1,3,5,7,....,19} U [{0,2,4,6,8 ....20} U {2,3,5,7,11,13,17,19,23}]
=1{1357...18}u {0,2,3,4,..,8,10,11,12,13,14,16,17,18,19,20,23}
= {0,1,2,3, ... 22%0,23} :

Gi) Xuvuz

Solution: Xuz)vz '

- =[{1,3,5,7,...19} 9 {#3.4,6,8 ... 20}] U {2,3,5,7,11,13,17,19,23}
= {0,1,2,3...20} U {2,3%¢7,11,13,17,19,23} -
={0,1,2,3......,20,23}

(iii) Xn{¥n2)

Solution: Xn({¥n2Z2)
={1,357,..,19n[{0,2,46..,20} N {2,3,57,11,13,17,19,23}]
={1,3,5,7 ....,19} n {2} '

={} |

(iv) Xny)nz

Solution: XxXnyY)nZz

=[{1,3,5,7, ...,19}] n {0,2,4,6 ...,20} n {2,3,5,7,11,13,17,19,23}

= {1,357, .....19} N {2}
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={ }
(v) Xul¥n2
Sclution: Xu(lYn2
= {1,3,5,7,...,19} U [{0,2,4,6,8, ...,20} n {2,3,5,7,11,13,17,19,23}]
=11,35.7. ..:19}U {2} -
=112357....19]}
(vi) XuY)n(Xu2)
Solution: Xvv)={1357...,19}U {0,2,4,6,8, .....20}
' - ={0,1,2,3,4, ....,20}
(X u2)={1,35,7,..19} v {2,3,57,11,13,17,19,23}
_ ={1,2,3,5,7,11,13,17,19,23}
(xXuv)nxuz)=1{01234.20}n{1,2357,11,13,17,19,23}
={1,2,3,5,7....,19}

(vii) XnYu2d _

' Now,Y U Z = {0,2,4,6,8,....20} n {2,3,5,7,11,13,17,19,23}

: = {0,2,3,4,.....8,10,11,12,13,14,16,17,18;19,20,23}
Xnvuz)=41357,...191n{0,2,34,..8,10,11,12,13,
= 14,16,17,18,9,20,23}
= {3,5/21,13,17,19}
(viii) XnY)u(Xn2)
Solution: XxXnY : |
= {1,3,5,7, ...19}{0,2,4,6,8 .~..£,20}

={ }

XnZ

= {1,3,5,7,11, ....,19} n {2,3,5,7,11,73¢57,19,23)
- A BT IV IT A TA9) 2 iviin o snnie v g O X EE)

Now, (XnY)uXn2)
={ YU{358711,131719}
« £3,5,7.11,13.17.19}
2. If A={1,2,3,4,5,6}, B={2,4,6,8}, C={1,4,8)}.
Prove the following identities:
Solution:
(i) ANB=BnNA
‘ LHS= ANB
= {1,2,3,4,5,6} N {2,4,6,8}
= {24,6}
RHS.= BNnA
= {2,4,6,8) N {1,2,3, ....,6}
- ={24,6} )
Hence Proved, ANB=BNA
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(ii).

- (iii)

(iv)

AUB=BUA

LHS=AUB

={1,2,3,....,6} U {2,4,6,8}
={1.23 .68}

R HS=BUA

= {2,4,68}V{1,2,3,....,6}
=41,2.3, +,6.8} :
Hence:Proved, AUB=BUA

AN(BUC)=(ANB)U(ANC)

LHS=An({BUC)

={1,2,3,......,6} N [{2,4,6,8} U {1,4,8}]
={1,2,3.......,6} N {1,2,4,6,8}

= {1,2,4,6}

Hence Proved, AN(BUC)=(ANB)U(ANC)
AUBNC)=(AUB)N(AU )
LHS=A0RNMNC) ,

={1,2,3,.....,6} U[{2,4.6,8} n {1,4,8}]

= {1,2,3, ...:.,6} U{4/8}

= {1,2,3, ... ... 6,8}

R.HS=(AUB)N (AU C)

=1{1,2.3,........6} U {2,4,6,8}] N {1,2;3, ...,6} U {1,4,8}
= {1.2.3. . .:,6,8)0 {1,2,37.8).6.:8)

= {123, .. ...,6,8) |

Hence Proved, AU(BNC)=(AUB)N(AUC)
If U={1,2,3,4,5,6,7,89,10}

A= {1,3,5,7,9), B={2,3,5,7}).

Then verify the De—-Morgan’s laws

i.e, (AnNnB) =A'UB' and(AUB) =A'NB’

Solution:

(i)

(AnB) =A'"UB
(ANB) =A"UB
L.HS=(AnB)
AnB =1{1,3,5,79}n{2,3,5,7}
= {3,5,7} |
(AnB) =U-(ANnB)
={1,23,.....,10} — {3,5,7}
=L 2A TN o o on s osisigi D) -
RHS=A"UB'
A'=U-4) ={1,23,....,10} - {1,3,5,7,9}
= {2,4,6,8,10}
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B' = (U= B) ={1,23,,..,10} — {2,357}
= {1,4,6,8,9,10}

Now, A UB'
A'UB' . ={2,4,6,8910}U{1,4,6,89,10}
= {1,2,4,6,8,9,10} ... :es ers e ere v woe wne (i)

From (i), (i), we get

Hence Proved, (ANB) =A"UB'
(i) (AUB)Y =4'NB’
L.HS = (A B)'
AUB  ={13579}V{2357)
- = {1,2,3,5,7,9}
(AUB) ={1,2,3;.. 10}—{123579}

= (46,810} .. e s s e oo e e (D)

RAHS =408 -
A'=(U-A) ={1,2,3,....,10} - {1,3,5,7,9)

= {2,4,6,8,10}
B' = (U - B) ={1,23,....,10} — {2,3,5,7}
= {1,4,6,8,9,10}
A'NB' = {2,4,6,8,10} 1 {1,4,6,89,10}
= {4,6,8,10} MA, v von s eee oo (il )

Hence from (i) and (ii)
Itis Proved that, (AUB)' =A'NB'
4. I  U={123,.....,20)
X ={1,3,5,7,9,15,18, 20} .
and Y ={1,3,5,.....,17}, then show that

Solution:
(i) X-Y=XnY'
LHS=X-Y
-X-Y¥ ={135,7915,18,20} - {1,3;5, ... ....,100
= {18,20} ........ ool
RHS=XnY

¢ V=U=Y

={1,2,3, .....20} = {1,3,5,7.9,11,13,15,17}
= {2,4,6,8,10,12,14,16,18,19,20}
XnY' ={1,357.9,115,1820} n {2,4,6,8,10,12,14,16,18,19,20}
={1820) ...oinn (i)
Hence from (i) and (ii)
Itis Provedthat, X-Y=XnY'
i) Y-x=¥nX
LHS=Y~-X

»
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Y- X={13,5,7911,13,15,17} — {13579151820}
=8, 11,183,237} i ()
RHS=¥YNnX' 3
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}
YynXx' = {135,7911,13,1517} n{2,4,5,6,8,10,11,12,13, 141617 ,19}
SR LLIBITE. iiicinns Q) '
Hence from (.'.) and (ii)
Itis Proved that, Y-X=YNnX"
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