A" =U-A
{1,2,3,..,10} - {2,4, 6, 8)
{

1,3,5,7,9.10}

Perform operations on sets:
Example: If U ={1,2,3,..,10}, A= {2357}, B= {3, 5, 8) then

Fnd()AUB (1) ANB (m) A-B
Solution: (1) AUuB=1{2357}U{(35,8)

={2,3,5,7, 8}

(i) ANnB ={2,3,57)n{3,5,8)
=43, 9]

(111) A\B = {2,3,5, 7} \ {3,5,8)
={2.7}

(iv) A'=U-A={1,2,3,.,10}-{2,3.5, 7}

= (1,4, 6, 8,9:10)
B'=U-B={l,23,.,10} - {3,5,8)
= {1,2,4,6,7,9,10}

SOLVED EXERCISE 5.1

1. IfX={1,4,7,9and Y={2,4,5,9)}
Then find:

(i) XuY i) XnY
(iii)) YuX ivy YnX
Solution:

(i) XOY={,4,7,9}{2,4,59}
=1{1,2,4,7,9]

(i) XnY={1,4,79n{2,4,59}
={4,9]

(i)  YuX={2,4,59}{1,4,7.9}
={1,2,4,5,7,9}

(iv)  YuX={2,4,59}n{1,4,7,9}
={4.9]

2. If X Set of prime numbers less than or equal to 17 and Set of first 12
natural numbers, then find the following.

i XuY i) YuX Gii) ZANY (iv) Y A X
Solution:
X ={2,3,57.111317},Y ={1,2,3.4,.....12]
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(i)

(i

(iii)
(iv)

XuY={23,5.7111317},u={1,2,3,4,...,12}
={1,2,3,4,..,12,13,}7}
={1,2,3,4,..,12} L{13,17}

=Y u{i3,17}

YuX={1,2,3,4,.12} U{2,3,5,7,11,13,17}
={1,2,3,4,..,12,13,17}
={1,2,3,4,..,12} U{13,17}

Y U{13,17}

XNY={2,3,57,1113,17}~{1,2,3,.,12}

={2,3,5,7,11}

YNnX ={1,2,34,.,12}n{2,3,5,7,11,13,17}

={2,3,5,7,11}

3. IfX=$,Y=2Z",
find: (i) XVY

Solution:

(i)
(ii)
(ni)
(iv)
(v)
(vi)

4.

(v) XNT

X=¢,Y=Z,T=0

XuY=¢uZ
=Z"=Y

XUT=¢uLO
=0"=T

YUT=Z"uvQ
=7Z"'=Y

i) (X VYY)
Sokstion:

F=0", then
(i) XUT
(vi) YNT

(i) X'nY’

(i) YUT

(iv) XNY

If U={x]xeN"3<x<25}, X={x|xisprime*8<x<25}

and Y= {x|x € W * 4 <x517}. Find the value of:

() (XN ) (iv) X'UY’
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U={4,5,6,7,...,24,25]
X ={11,13,17,19,23}
Y ={4,5,6,7,.....16,17}

i) XvY)y=U-(XUVY)

Now
XuY ={11,13,17,19, 23} {4,5,6, 7, ...,16,17}
={4.5,6,7,...,16,17, 19, 23}
(XU Y)={4,56,7,..,24,25) - {4,5,6,7,...,16,17, 19, 23}
= {18, 20, 21, 22, 24, 25}
(ii) X'NY’

Now X'=u-X

={4,5,6,7,...,24,25} - {11, 13, 17, 19, 23}
{4,5,6,7,8,9,10, 12, 14, 15, 16, 18, 20, 21, 22, 24, 25}
Y'=u-Y
={4,5,6,7,...,24,25}-{4,5,6, 7, ...,16, 17}

= {18, 19, 20, ...., 24, 25}
X'NY'={4,56,7,8,9,10, 12, 14, 16, 18, 20, 21, 22, 24, 25}

™ {18, 19, 20, ..., 24, 25}
= {18, 20, 21, 22, 24, 25}

(ii) ( XNnY)Y=U-(XNY)
Now
XNnY={11,13,17,19,23} n {4,5,6,7, .., 16, 17}
={11,13, 17}
(XNY)=(4,56,7,...,24,25} - {11, 13, 17}
={4,5,6,7,8,9,10,12, 14, 15, 18, 20, 21, 22, 24, 25}
Y=0u-Y
={4,5,6,7, .... , 24,25} -(4,5,6,7,...,16, 17}
{18, 19, 20, ..., 24, 25}
Y'=0uU-Y
={4,5,6,...,10,12,14, 15,16, 18,....,25} v ={18,19,20,..., 24, 25}
= {4,5,...,10,12,14, 16, 18, ..., 25}

5. IfX=1{2,4,6,...,20) and Y = {4, &, 12, ....., 24}, then find the following:
i) X-Y (i) Y - X
Solution:
- (2. ,20),Y = (4.8.12, ..., 24}
={2 6, ,20}—{43 12, .., 24)
= {2,6 IO 14, 18}

(i) Y-X=1{4,8,12,....24} — {2, 4,6, .....,20)
= {24)
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6. IfA=NandB=W, then find the value of

(DA-B . (ii) B- A
Solution:; )
A= le,.and B=W
(i) A-B=N-W
=¢

(i) B-A=W-N
={0,1,2,...} - {1,2,...)
= {0}

Properties of Union and Intersection:

(a) Commutative property of union.
For any two sets A and B, prove that AL B =B uU A.

Proof:
Letx e AUB
=> XeA or x € B (by definition of union of sets)
= x€B or X € A
=> X € BUA
= AuB ¢ BUA (1)
Nowletye BUA |
= yeB or y €A (by definition of union of sets)
= ye A or yeB
= y € AUB
= BUA c AUB (i1)

From (i) and (ii), we have AUB=BUA. (by definition of equal sets)

(b) Commutative property of intersection
For any two sets A and B, prove that AU B

Proof: Letxe ANnB b
=> X €A and x € B (by definition of intersection of sets)
= x €B and X €A
= xXeEBNA
= ANnBcBNMA (1)
Nowlety e BN A
=5 yeB and yeA (by definition of intersection of sets)
=5 yeA and yeB
= y € ANB
Therefore, BNAcCcANB (11)

From (i) and (i1), we have ANB=BNA (by deflnition of equal sets)

(c) Associative property of union
For any three sets A, B and C, prove that (AU B)UC=A U (BU ()

Proof: Letx e (AuB)UC
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xe(AuUB) or xeC

xXe€ AorxeBorxeC
xeAorxeBoraeC

Xe€ Aorxe Bu(C

xe AuBuU()
(AuB)uCcAuBU(O) (1)
Similarly Avu(BuC)c(AuB)UC (1)
From (1) and (11). we have
(AuB)uC=Au(BuU()

(d) Associative property of intersection
| For any three sets A, B and C, provethat ( AN B)NC=ANn(BNC}
Proof: Let e (ANB)NC

Uy il

— xe (ANnB)andx € C

= (xe Aandx e S)andx € C

= xe Aand(x € B)and € )

= xe€ Aandxe BN C

=5 xe An(BN(C)

(ANB)NC D = ANn(BN () (1)
Stmilarly ANn(BNn(C) ¢ (ANB)NC (11)

From (1) and (11). we have
(ANB)NC=AnNn(BN()

(e) Distributive property of union over intersection
For any three sets A, Band C, prove that AU (BUC)=(AuB)Nn (AU ()

Proof: letxe Au(BuU()
xe Aorxe BNnC
xe€ Aor(xe Band x € ()
(xeAorxeB)and(xe Aorxe ()~
xe AUBandxe AuUC
xe(AuB)n(Au ()
Therecfore AU{BNO)c(AuB)N(Aw()
Similarly, now lety e (AuB)N (AU ()
ye(AuB)andy € (AU ()
(ycAoryeB)and{ye Aory e C)
ve Aor(ye Bandy € ()
ve Aorye BNnC
yeyeuv (BN(C)
(AuUB)NAUC)cAU(BNC(C) (1)
From (i) and (). we have AU (BN C)=(AuB)Nn(AuC()

JUuuyuy

JUuyuyuyuy

(N Distributive property of intersection over union
For any thrce sets A, B and C. prove that AN (BUC)=(ANnB)uU(ANnC)

Proof: Letxe AN(Bu ()
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X € A and xe BNC

=

=5 X € A and [x e Borx € (]

— [xe Aandx € B]or[x € A and x € C]

— [x € AN B] or(x e AnC(C}

= x€e(ANnB)UAuUC()

Hence by def. of subsets

ANn(BuC)c(ANnB)U(ANC) (1)

Similarly (ANB)UANC)cAn(BuC) ()

From (i) and (ii), we have, AN(BuUC)= (ANnB)U(ANC()
(g) De-Morgan's laws
For any two sets A and B, prove that

(1) (AuUuB)Y=A'"NnB
Proof: ®Let x € (A U B)

= x¢ AUB (by definition of complement of set)
= X € A and X ¢ B '

= Xx € A’and x € B’

=3 x€A' NP (by definition of intersection of sets)
= (AU B) c(AuvuB) (1)

Similarly A’ B'c (A U B) (11)

Using (i) and (1), we have (A U B) =A' " B'

(n) Let xe (ANnBY )
=5 xegANB

= x€AorxeB

=5 X eA’orx € B’

=5 x A'UB’

=5 (ANB)YcA"UB’ (1)
L ye A'nB’

o
.

= yeANnB

= ye€ AorxéB

= ye AnB

=> y € (AN BY

= (AANnBYcA'NnB (1)

From (i) and (it) we have proved that
(ANnB)=A'UB

SOLVED EXERCISE 5.2
. If X=(1,3.5,7,..,19},  Y={02,4,6,8,....20)
Z = {2,3,5,7,11,13,17,19,23}, then find the followi»::.

() Xu(YUuZ)
Solution:
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