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Exercise 5.1

1. #X={1,4,7,9%andY={2,4,5,9)
Then find:
() XUY
(i) XNnY
(i) YUX
(iv) YnX

Solution:
(i) XUY=({l,47,9v({2 4,5, 9}

={1,2.4,7,9)

(i) XNY={479)n{24579)

= {4, 9)

(lii) YUuUX={2459}u{ 47, 9}

={1,2,4,5.7,9}

(iv) YUX=1{24,59n{ 4 7 9

= {4, 7}
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2. If X Set of prime numbers less than or equal to 17 and Set of first 12 natural
numbers, then find the following.

()X UY (i) Y U X () ZNY (iv) Y n X

Solution:
X=42,3,9:,7, 11,13, 17}, Y =4I, 2,3, 4, ,12}

(i) XY =142, 3.9, 7, 1,13, 7}V §. 2. 3. &...::; 12}
={1.2,3.4.....12,13,17)
={1.2.3.4....... 12} u {13, 17)

=YUu{l3.17)

(i) YUX={,234.1200{23,57.11,13 17
={1.2,3.4...12,13,17)
={.2.3.4..12} u {13. 17)

=Y v {13.17}

(W) XnY=f{2 .3.9.7,11,13. 17} ngl,2, 3.... 12}
={2,3.5.7, 11}

(v) YnX={.234,....12n1¢2 3,9 7,11, 13, 17}
=12: 3. 9. 7. 11}

3. I X=9,Y=1*, F=0°* then

find: (i) X UY () XUT (i) YUT (iv) X N Y
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(v) XNT

Solution:

(i)

(i)

(iif)

(iv)

(V)

(vi)

X=0,Y=2:T1=0¢

XuY=0ou/
=t ="y
XuT=9puO*
=)=
YUT=Z2*v O
=Jv=Y
XNY=0n{
=0
XNT=0nO
=0
Yni=72*noO
(=]

(vi)YNT
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4 fU={X|XENA3I<Xx<25)}, X={x|xisprimeA8<x<25}and Y={x|xeEWA4
< x < 17). Find the value of:

DXvY)y @)X NnYy (@(Gi)(XNYy) (v)XvuY
Solution:
U={4.5 6.7.....24, 25)

X={11,13,17,19, 23)

Y={4,567...1617)

() (XuY)=U-(XVUY)

Now

XUY ={11,13,17,19,23} {4.5.6.7.....16, 17}
={4.5,6.7....16, 17, 19, 23}

(XuY)={4,56.7....24 25)-{(4.5.6.7....... 16,17, 19, 23}

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

(i) X'nY
Now X' =uU-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' ={4,5,6,7,8,9,10,12, 14,16, 18, 20, 21, 22, 24, 25}
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N{18. 12, 20......24, 25}
= {18, 20, 21, 22, 24, 25)

(i) (XNnY)=U-(XNY)
NOow
XNnY ={11,13,17,19,23}n{4,5,6,7,.., 16, 17)
={11,13, 17}
(XNY)={4,5,6,7.., 24, 25}-{11,13, 17}
={4,5,6,7.8,9,10,12, 14,15, 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}
Y=u-Y
={4,5,6,....10, 12, 14, 15, 16, 18....., 25} u = { 18, 19, 20...., 24, 25}
={4,5.....10, 12, 14, 16, 18, .... 25}

5.6 X={2,4,6,...200andY={4, 8, 12,...., 24}, then find the following:
(i) X-Y (HYy-X
Solution:

X={2,4,6,..20}, Y={4,8, 12,..., 24}

()X-Y ={2.4.6,..20)-{4,8 12..., 24)

= {2, 6,10, 14, 18)
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(MNY-X ={4,812...24}-{2. 4,6, ....., 20}

= {24)

6. fA=NandB =W, then find the value of

(i) A-B (i) B-A

Solution:
A=NandB=W
(A-B=N-W

=0

(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 AuB=Bu A.

Proof:

letxe AuB

> XE A or x € B (by definition of union of sets)
—>XEB or XE A
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=>XEBUA

>AUBSBUA (i

NowletyeBu A

>y €EBor yeA (bydefinition of union of sets)
>YEA OF YEB

>y€E€EAUB

=>BUACAUB (n

From (i) and (i), we have AuB=BuU A, (by definition of equal sets)

(b) Commutative property of intersection

For any two sets A and B, prove that AuB

Proof: Llet xe AN B

=> X E A and x € B (by definition of intersection of sets)
=>XEB and X€EA

S>XEBNA

>ANBSBNA (i

NowletyeBnA

>y €BandyeA (bydefinition of intersection of sets)

=>yEAaQndyeEB

=>YEANB

Therefore, BNACANB (i)
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From (i) and (i), we hcve ANB=BNA (by definition of equal sets)(c)

Associative property of union

For any three sets A, B and C, prove that (AuB)uC=A v (Bu C)
Proof:Letx€ (AuB)uC

=> X € (A U B} or xeC
>XEAOrxeBorxeC
=>X€EAorxeBorAeC
—>XEAOrXeEBUC

—>XEAU(BNC)

(AuB)UCS Au(BuC) (i)
Similarly, AuBuC)c (AuB)uC (i)
From (i) and (i), we haove

(AuBjJuC=Au(Bu(C)

(d) Associative property of intersection

For any three sets A, Band C, prove that ([AnB)nC=An (B C}
Proof: Let€ ([ANB)NnC.

>XE[(ANB)and X e C

= (XeAandxe S)andxeC

=>x€eAand (xeB)and € C)
>XeAandxeBnC

—>X€AN(BnC)
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~(ANB)NC C An(BnC) (i)
Similaly, ANnBNC) < (ANnB)NnC (ii)
From (1) and (i), we have

(ANB)NnC=An(BnC)

(e) Distributive property of union over intersection
For any three sets A, Band C, prove thct Au(BuC)=(AuB)n (AuC)
Proof: Lletxe Av (Bu C)

>XEAOrXEBNC

—=XEAOr(xeBandXeC)

> (XeAorxeB)and (xe Aor X eC)
—>XEAUBandxeAuC

=>xX€(AuB)n(AvuC)

Therefore, AUBNC)C (AuB)n (AvuC)
Similarly, now lety € (AuB) n (AuC)
—>VyE€E(AuB)andye (Avu (C)

= (yeAoryeB)and (ye Aorye€ C)
—>y€EAOr(yeBandye(C)

=>y€EAOTYEBNC

=Yy€EY€eEvU (BnC)

=>{AuB)n(AuC)S Au(BnC) (ii)

From (i) and (i), we have AuU(BNnC)=(AuB)n (AuC)
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(f) Distributive property of intersection over union

For any three sets A, Band C, prove thct An (Bu C) = (AnB)u ([AnC)
Proof: Let xe An (Bu C)

=> X € A and xeEBNC

>x€Aand|[xeBorxe(C)

= [xeAond XeB]or[xe Aand X € C}

= [x € A N B] or [xe AnC]
—=>x€E(ANB)u (AuC)

Hence by def, of subsets
ANn(BuC)c (AnB)Ju ([AnC) (i)

Similarly (ANBJul[ANC)S AN (BuC) (n)
From (i) and (ii)), we have, AN (BUuC)=(AnB)u (AnC)

(g) De-Morgan’s laws

For any two sets A and B, prove that

(i) (AuB)=A'NE

Proof: Let xe (AuB)'

=>Xg€AUB (by definition of complement of set)
> X€Aandx g¢B

> X€EA and XeEB

>XEA NB (by definition of intersection of sets)
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= (AUB) S (AUB) (i)
Similarly, AnB' < (A u B) (i)
Using (i) and (ii). we have (AuB)' =A'nB
(i) Letxe(ANnB)

=>XE€ANB

=>XEAOrXegB

=>XEAOrxep

>XA UB

=>(ANB)CSA UR (i)

let yeA NB

=>YEANB

>YVYEAOXEB

=>YEANB

=Yy € (A NB)

=>(A'NB))SA NB (ii)

From (i) and (i) we have proved that

(ANB)=A"UB
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