(d) Complement of a set:

It U is a universal set and A is a subset of
U, then the complement of A is the set of
those elements of U, which are not contained
in A and is denoted by A" or A®,
A=U-A=(xjxe Uandx ¢ A)
Forexample, if U= {1,2,3, ..., 10} and
A= {2,4,6, 8}, then
A'=U-A
={1,2,3,...,10} - {2,4, 6, 8}
={1,3,5,7,9, 10}
It U={1,2,3,...., 10},
A={2,3,5,7},B=1{3,5,8}, then
Find () AUB (1)) ANB

(i) A-B (iv) A’and B’
Solution:
(1) A uB={2,3,5,7}U{3,5,8)}
=1{2,3,5,7,8}
(i) A NB={2,3,5,7}"{3,5,8}
={3,5}
(ili) A —B={2,3,5,7} -{3,5,8}
=1{2,7)
iv)A'=U-A
={1,2,3....,10}—{2,3,5,7}
=1{1,4,6,8,9,10}
B'=U-B
={1,2,3.....,10}—{3,5,8)
=1{1,2,4,6,7,9,10}

EXERCISE 5.1

Q1 If X=({1,4,7,9} and
Y ={2,4,5,9} then find:
1) XuY (1) XNnY
(i) YUX (v) YnX
Solution: ,
(1) XuY = {1,4,7,9} u{2,4,5 9}

= {1,2,4,5,7,9}

(i) XnY = {1,4,7,9} n{2,4,5,9}
= {4,9)

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

Gv) YNX = {2,4,5,9}n{1,4,7,9}
= {49}

Q.2 If X = Set of Prime numbers less

than or equal to 17.

Y = Set of first 12 natural numbers,

then find.
(1) XuY (i) XNnY
(1) YUX (v) YNnX
Solution:

X ={2,3,5711,13,17}
Y ={1,2,3,4,...,12}
(i) Xuy
={2,3,5,7, 11,13, 17} u {1,2,3,4,....12})

=1{1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 17}
(i) YUX
= {1234, ...,12} U {2,3.5,7, 11, 13.17)
={1.2,3,4,5.6,7,8,9, 10, 11. 12. 13, 17)
(iii) XNY
={23.57.11,1317)A(1,2.3.4,5. .12}
={2,3,5.7, 11}
(iv) YNnX
={1.2.3.5, ... 12}A{2.3.5.7.11.13, 17)
={2,3,5,7, 11)



Q3 It X=¢,Y=2"T=0" then find.
M NOY (i) XuUT (i) YUT

(iv) XnY (v) XAT (vi) YNT
Solution:

1) NuUY = ¢UZ+

= Z'=Y
(i) XUT = ¢uO*
= 0" =T
(i) YT = Z*u Ot
= {1,2,3,4,5....}u{l,3,5, 7,....}

= (1.2,3,4,5,..)=2"=Y
(iv) XNY = ¢nZ
= =X
(v) XnT = 6N 0"
= 0=X
(vi) YNT = Z"nO*
= {1,2,3,4,5 ..} {1,3,57, ...}
= {1,3,5,7,...}=0"=T
Q4 If U={xlxe Na3<x<25}
X = {x| x is Prime A 8 < x < 25}

Y ={xlxe WAd<x<17}
then find the value of:
(i) (XUY) (i) X'nY’
(1) (XNY) (v) X'uY
Solution:
U=1{4,5,6,7,...,25}
X={11,13, 17,19, 23}
Y =1{4.5,6,7, ..., 17}
(i) (XuY)
XY =(11,13,17,19,23}U{4, 5,6,7,....17)
=(4,5,6,7,8,9,10,11, 12,13,14,15,16, 17,19,23}
(XUY) = U-(XUY)
=14567,...,25}-{4,5,6,7,8,9, 10, 11,12,
13,14,15,16,17,19,23)
={18, 20,21, 22,24, 25}

(i) X'nY

X' = U-X

={4,5,6,7,...,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, ...,25}-{4,5,6,7,..., 17}

{18, 19, 20, 21, 22, 23, 24, 25}

{4,5,6,7,8,9,10,12,14,15,16,18,20,21,
22,24 251{18,19,20,21,22,23,24 25}

= {18, 20,21, 22, 24, 25)
i) XnNnY)

X'NY’

XAY = {11,13,17,19.23}1(4,5,6,7, ..., 17}
= (11,13, 17)
(XAYY= U—(XANY)
={4,5,6,7,...,25} —{11,13,17}
={4,5,6,7,8,9, 10, 12, 14, 15, 16,
18,19, 20, 21, 22,23, 24 25)
iv) X uY
X =U-X={45,6,7,...,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,...,25} - {456,7,...,17)
{18, 19,20, 21, 22, 23, 24, 25}

]

X'uY’ {4,5,6,7,8,9,10, 12, 14, 15,

16, 18, 20, 21, 22, 24,25} U

{18,19,20, 21,22, 23,24, 25}
{4,5,06,7.8,9,10,12, 14, 15,
16,18, 19,20, 21, 22,23, 24,25)

1l



Q.3 It X={2,4,6,...,20) and
Y={4, 8§, 12,...24) then find the
following: (i) X-Y (i) Y-X
Solution:
W NX=Y={2,4,6,8.10, 12, 14, 16,18,20} -
{4. 8,12, 16, 20, 24}
=1{2.6, 10, 14, 18}
(Y-X= {4, 8,12, 16, 20, 24} -
12.4,6,8,10, 12, 14, 16, 18, 20)
= {24}
Q.6 If A=N and B = W then find the
value of
(1) A-B  (i1)) B-A
Solution:
() A~-B= N-W
= {1,2,3,...}-{0,1,2,3, ...}

= {}

(i) B-A = W =N
= {0,1,2,3, ...} ={1,2,3,...}
= {0}

Properties of Union and Intersection:

(a) Commutative property of union:
Forany twosets Aand B, AUB=BUA s
called commutative property of union .
Proof:

Letxe AUB

= x€ A or x€ B (by definition of union of sets)

= xe Bor xe A

= xe BUA

— AUBCBUA . ... (1)

Now lety e BUA

— ye B or ye A (by definition of union of sets)

— ye Aor ye B

= ye AUB

— BUACAUB ... (11)
From (i) and (ii), we have AuB= BUA
(by definition of equal sets)

(h) Commutative property of intersection:

For any two sets A and B,AnB=B A s

called commutative property of intersection.

Proof: Letx e ANnB

=>x€ A and xe B (by definition intersection of scts

= xe€ B and xe A

= x€ BNA
ANBcBMA

Nowlet ye BMA

=y e Band ye A (by definition intersection of s

—> ye Aand ye B

> vye ANnB
Therefore, BN ACANB .......... (11)
From (i) and (ii), we have AnB=BNA
(by definition of equal sets)

(¢) Associative property of union:

For any three sets A,B and C,(AuB)uC=AU(BUC)

is called associative property of union.

Proof: Letx e (AuB)UC

xe (AUB) or xe C

(x € Aor xe B)or xe C

xe Aor (xe Bor xe )

xe Aor xe BuUC

xe AU(BUC)

(AUB)UC c AUBUC).cooeieea L. (1)

Similarly Au(BULC) < (AUB)UC ...... (11)
From (i) and (i1), we have
(AuB)uC=AuB U

(d) Associative property of intersection:
For any three sets A, B and C,

(ANB)N C=AN (B NC)is called

associative property of intersection.

Proof: Letxe (ANB)NC

xe (AnB) and xe C

(x€ Aand xe€ B) and x e C

xe Aand (xe B and € O

xe Aand xe BNnC

xe AnNBnNO

(ANB)NC ¢ AnBNO)...... (1)

Similarly An(B m C) < (A N B)NC ... (ii)
From (1) and (i1), we have
(ANB)NC=ANnBNAQC

yuyuil

yuu il



(¢) Distributive property of union over
intersection:

LEAB and C are three sets then
AUBAC)=(AUB)NAUQ)s called distributive
property of union over intersection

Proof: Let x € AU (B Q)
xe BNC
= X€ Aor (xe Bandx e Q)
= (x€ Aor xe B)and(x e Aorxe Q)
= xe AuBand xe Au C
= x€ (AUB) N (AU
LAUBNO c(AuUBY N (AU
Similarly, now let ye (AUB)N(AuUCQ)

ye (AuB)andye (AuC)
(y € Aor y e B)and (ye Aor ye Q)
ye Aor(ye B and ye O)

-
f—)
f—
—ye Aor ye BnC
=
p—
=

—> X< A or

ye Aor (Bn(C)
ye Au (Bn(C)
AUBN(AuCO cAuUuBMNO)...... (i1)
From (1) and (i1), we have
AUBNO)=(AuC)Nn (AU
(f) Distributive property of intersection

over union:
If A, B and C are three sets then
AN (BuC) =(An B)U(An C) is called
distributive property of intersection over union.
Proof: Let xe An(Bu()
— xe Aand xe BuC
— xe Aand (xe Borxe C)
— (x e Aand xe B)or(xe A and xe C)
— (xe AnB)or(xe AnNC)
— xe (ANB)UANC)
Hence by definition of subsets
AnBuUCO c(ANnB)UANC)....(»)

Similarly
(ANBYUANC cAN (BuC)..... (1)
IFrom (i) and (i1), we have
ANBUC)=(ANB)UANC(C)

{
/ '(g) De-Morgan’s laws:
/

If two sets A and B are the sub sets of U then
De-Morgan’s laws are expressed as
(1) (AUB)Y=A"NnB’
(i1) (ANBY=A"UB’
Proof: ‘
G AuB)Y=A"NnB’
Let x € (AUBY
= x ¢ AU B (by definition of complement of set)
= x¢ A and x¢ B
= xe A'and xe B’
= x € A’n B’ (by definition of intersection of sets
=> (AUBYCc AAnB ... (1)
Similarly AN B 'c(AUB)............ (11)
Using (1) and (i1), we have
(AU B) =A'N B’
(i) ANBY=A"UB’
Let xe (AN BY
x¢ ANB
x¢ A or xg B

xe A'UB’

(ANBY cA"UB.............. (1)
Letye A"UB’
ye Alor ye B’
= yeAor yeB -
= ye AnB
= ye (ANBY
AuUB c (AnBY
From (1) and (i1) we have proved that
(ANBY=A"UB’

_—
j—
= xe€ A'or xe B’
j—
j—

U

U



