www.topstudyworld.com Mathematics

Exercise 5.2

1.16X={1,3,57..,19), Y=(0,2 4, 6,8,...,20)

21=(2,3,5,7,11,13,17,19, 23), then find the following.

() Xvu(Yui)

Solution:

YUZ={024628..200vu{23 5 7,11,13,17,19, 23}
=10, 2.3, 4, .... 17, 12, 20, 23]

XulYuZ)={1,3.5; 7, .. 19) u{0.2.3. 4. .... 17.19, 20. 23)
=40, 12,3 550 305 33}

(i(XuY)ul
Solution:
XuY={1,3.57.,19)u{0 2 4,6,8, ..., 20}
=40,1.2.3; .. 19, 20
XuY)uZ ={0.1,2.3...19.200uv{2.3.5.7.11,13,17. 19, 23)

={0. 1,2, 3....., 20, 23)
(i) X N (Y NZ)

Solution:

YnNi={0,2 4,68, ..200n12, 3,9 7, 11,13, 17,19, 23}
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=0
Xn(YnI
XNY={1.3,57....19}n0

=0

(iv)(XNnY)nZ

Solution:

XnY={1,3,57..19 n{0, 2 46,8, ..20)
=0

XNnY)nZI=90n{2,3.5.7,.11,13,17, 19, 23)

=0

(v) Xu(Yn2)
Solution:

YNL={0.2 4,6.8. ... 200n{2, 3.5 7, 1.13. V7. 19, 23}

= {2)
Xu(YnZ) ={1.3.5.7....19} u {2)

={1.2,3,5,7....19)

(vi) (XuY)n(Xul)

Solution:

XuY={1.357..19v{0. 2 4,6,8,....20)
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=420. 1,2, 3:..:. 19, 20)
XVT=N,3:9: Zeioe 1)UL 30 90:. 7 MV A3V, 12 23)

=8 0.2::3.'9; 7 .56; V751923
XuY)Nn(XuZ)={0,1,223,..19.200n {.L2,.3.5.7.... 17,19, 23)

={,2.3.5,7, ... 19}

(vii) XN (YV2)

Solution:

YUuZ={0,2 4.6.8. ... 204v (2 3,5 7,11.13,. 17,19, 23}
={0.2.3.4.5.6. ... 19, 20, 23)

XNn(Yul)={1,3.57....19}n {0.2, 3.4, 5, 6. ..., 19.20)
={3,5.7,....19}n {0, 2,4, 6., 8,..., 20}
=0

AnNZ=10,3:9:,7; . 1 NR2. 3; 9.7, IV, 135 V7, 19.23]

={3.5.7.11,13,17,19)

(vii)(XNnY)Uu(XNI)
Solution:
XNY={1,357..19)n{0, 2 4, 6.8, ... 20}
=0
X.nZ=10,3:9 € 193 V2, 3;/ 9, 7, 1), 13;, V7, 19;.23)

={3,.5,.7.11,13,17, 19}
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2.1f4=(1,2,3,4,5,6),B=(2,4,6,8),C={1,4,8).
Prove the following identities:
(i) ANB=BNA
Solution:
LHS. =ANnB
={1,2,3,4,5,6)n (2, 4, 6, 8)

= (2, 4, 6) essalll
RHS.=BnNnA

=(2.4,6.8)n (1.2 3.4,5, 6)

=(2,4.6) ... (i)

From (1) and (i), we have
LHS = R.HS.

Hence proved.

(I)AUB=BUA
Solution:
LHS. =AUB

=(1,2,3.4,5,6) U {2 4,6, 8)

B, 2. 3.4.9.6.8) .iiiiss (1)
RHS. =BUA

={1,2,3,4,56,8 ... (i)

From (i) and (i), we hove
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L.H.S = R.HS.

Hence proved.

(i) AV(BUC)=(ANB)VU(ANC)

Solution:

LHS.=ANn(BUuC)
={1,2,3,4,5,6}n ({2, 4, 6,8) n{l, 4.8))
={1,2,3.4,5,6}n{1,2, 4,6, 8)

={1,2,3,4,5,6) .coiiieei (i)
RHS. =(AnB)Ju(AvuC)

=({1,2,3.4,5,6In{2,4,6,8)u({].2 3,45 6}n{l,4,8))
={2,4,6}u{], 4}

=81,2,3.4,3,6) ..l (1)
From (i) and (i), we hove

L.H.5 = R.HJS.

Hence Proved.

(iv)Au(BnC)=(AUuB)n(AUC)

Solution:

LHS.=AU (BnC)
={1.2,3.4,5,6} u({2.4,6 8)n{l, 4, 8}
={1.2,3.4.5,6,}v {4, 8
={0.2.3.4,5:6.8) ::55550050 (i)
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RHS.=(AUuB)n(AuC)

RHS.=(AUB)Nn(AUC)

=({1,2.3.4.5.6}U{2,.4,6,8})n ({1,2,.3,4,5, 6} n{l, 4, 8}
={1,2,3.4,6.8}n{1.2,3.4.5, 6, 8)

={1,2,3,4,5, 68) saxiassiiN]

From (i) and (i), we have L.H.S = R.HS.

Hence Proved.

3. U={1,2,3,456,7,8 9 100A={1,3,57, 9, B=(2, 3,5, 7}, then verify the
De-Morgan’s Laws.
i.e., (ANnB)=A'UB and (AUB) =A'NB’
Solution:
LHS.=A'UB
= U - (A nB)
={1,2,3,4,5,6,7,8 9, 10}-({1.3,5,7,9}n{2,3, 5. 7})

={1,2,3.4,5,6,7,8.9,10}-{3,5,7)

={.2,.4,6,89.10p ... (i)
RHS.=A"UB

= [U-A]u [U-B]

=({1,2,3,4.5.6,7.8,9,.10}-(1,3,.5.7.9})

U({1.2.3.4.5.6,7.8.9.10}-{2.3,5,7))

={2,4.6,8,100U{),4,6,8,9, 10}
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={1.2,4.689000 = ... i

From (j) and (1), we have L.HS = R HS.

(i) (AUB) =A'NB

LHS.=AUubB
=U- (A UB)
={1,2,34,5,6,7,8,9,10}-({1,3,.5.7,.9}n{2,3, 5, 7})
=:{..2,3,4,5.6.7.8.2.10) ={). 2::3.5: 7.9)

={4,6,8,9,10y ... (i)
RHS.=A nB

= [U-A] n [U- B]
=({1,2.3.....10} - {1.3.5.7.9}) n ({1. 2, 3.......10} - {2, 3. 5, 7})
=(2,4,6.8,10}n{1.4 ,6.8,9. 10}
={4,6.8.9,10}  .....[ii)
From (i) and (i), we have

L.HS = R.HAS.

4. fu={1,223,..20), X={1,3,7, 915,18, 20} and
Y=(135... 17}, then show that

() X-Y=XNnY

Solution:

LHS.=XNnY
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={1,3,5,7.9.15,18,20} n (U - Y)
={1,2.5.7.9.15,18,20} n ({ 1,2, 3....20} - {1, 3. 5. 17})
={1.3.5.7.9.15,18,20} n {2. 4, 6.8, 10, 12, 14, 16, 18, 20}
={18,20) ... i)

From (i) and (i), we have
LHS =R.HS.

Hence Proved.

(i) Y-X=YnX

Solution:

LHS =Y -X
={1,3,5.....17}-{1,2,5, 7, 9, 15, 18, 20}
2 L1 N [ P 8 ) (i)

RHS.=YnX
=Y N (U-X)
= {1, 3: Siacer V2ROV {{V, 3iseces 20% {1, 3:'5; 7, 9, 15; 18. 20}
={1.3.5......17}n{2. 4,5, 6.8.10. 11,12, 13, 14, 16, 19}
={5,11,13, 17} cssaifil]

From (i) and (). we have

L.H.S = RHJ.

Hence Proved.

www.topstudyworld.com



www.topstudyworld.com Mathematics

Verify the fundamental properties for given sets:

(a) A and B are any two subsets of U, then A UB =B U A (commutative law).
For example

A={1,3.5.7}andB={2 3.5, 7)

then AUB={1 3.5 73U{2 3.5 7}s¢l, 2 3,5, 7}

and BUA=({2357}u{1.3.5 7}={1,23,5, 7)

Hence, venfied that AuUB =B U A.

(b) Commutative property of intersection

For example A={1,3.5.7ondB=(2 3.5 7)
Then AnB={1,3,57}n{2 3,5 7)={3.5,7)
and BNA={23157}n{13.57}={3.5.7}

Hence, venfied that AnB=B n A.

(c) IfA, Band C are the subsets of U, then (AUB)UC =AU (BUCQC).

(Associative law)

Suppose A ={l,2 4, 8) B = {2 4, 6)

And C=(3.45 6)

Then LHS. =(AUB)uC
=({1,2,4,8u{2 4, 6}) u{3. 4,5, 6}
={1,2,4,6,8}v {3, 4,5, 6}

={1,2,3.4, 3, 6, 8}
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and R.HS. =Av (BuC)
={42.4.8}u ({2, 4. 6} L (3. 4, 5, 6})
={1,2,4,8}u {2 3.4, 5. 6)
={42,3.4., 5, 6, 8)
LHS =RH.S

Hence, union of Sets i1s associative.

(d) If A, Band C are the subsets of U, then (ANB)NC=AN(BNC)
(Associative Law).
Suppose.. A={1,248;5={2.4.6}andC ={3. 4, 5, 6}
then LH.S,=(ANB)NC
=({1,2,4,8}n{2 4,6))N{3, 4,5, 6
={2,4}N {3, 4,5, 6} = {4)
and RHS.=AN((BNC)
={1,2,4,8}N ({2. 4, 6) N {3, 4, 5, 6})
= (1, 2, 4. 8}, ={4, 6} - {4)

LLHS.=RHS.

Hence, intersection of sets i1s associafive.

Distributive laws
(e) Union is distributive over intersection of sets

It A, B anc C are the subsets of universalset U, then Au (BnC)=(AUB)N (AU
C). Solution: Suppose A ={1,2,4,8}, B={2 4, 6}and C ={3, 4, 5, 6}

thenLHS =AU (BN C)
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={1.2,4,8}u ({2.4,6)N {3, 4, 5, 6})
={1,2,4,8)u{4, 6}-{1.2 4,6, 8)

andRHS =(AUuB)N(AuC)
={1,2,4.8u{2. 46})N({1.2. 48U {3. 4,5, 6}
=(1,2.4,6,8N{1,23,4,5,6,8)
= (1,2, 4, 6, 8}

LHS=RHS

(f) Intersection is distributive over union of sets
ToproveN(BUC)=(ANB)U(ANB)
Suppose A ={1,2, 3,4, 5....20}
B ={5.10. 15, 20. 25. 30}
C=8.2.15 21,27, 33)
LHS.=AN(BuC)
={1, 2,3.4,5, ..,20}N({5.10, 15, 20, 25, 30} U {3. 9. 15, 21, 27, 33}))
={1.2.3.4.5,.... 20}N{3.5,9,10.15, 20, 21. 25, 27. 30, 33)
={3, 5,9, 10, 15, 20}
RHS.=(ANBJu (ANC)
= ({1,2, 3,4, ... 20}N {5 10, 15, 20, 25, 30})
U (). 2.3:4.,5, ... 20N {3, 9, 15, 21, 27. 33})
={5, 10,15, 20} u {3, 2.15} = {3. 5. 2. 10, 15, 20)
L.H.S.=RHS.

(g) De Morgan's Laws (ANB) =A'UB'and (AUB)' =A'Nn#E
Suppose U ={1,2. 3.4, ... 10}
A={2 4 6,8, 10} = {1, 3,9, 7,9}
B={1.2 3.4 5, 6} = B'={7.8.9. 10}
Now consider ANB={2,4,6,8 10)N{1, 2 3. 4,5, 6)
={2, 4, 6}
ThenLHS.=(ANB)=U-(ANB)
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={1,2,3,.4, ... 10) - {2, 4, 6}
={1,3,.5,7.8,9, 10}
and RHS.=AUB
={1.3.5.7.9}u {7.8. 2. 10}
={1,3.5,7,8,9, 10}
LHS. = RHS.
(AUB)=ANB
Suppose U={1.2.3. 4, ... 10}
A={2,4,68 100 =>A={1,35,7.9}
B={1,23,.4,56} =B ={7,8 9, 10}
Now consider AUB={2,4,6,8, 10} U {l, 2 3, 4, 5, 6}
={1,2.3.4.5.6,8. 10}
LHS. = (AUB)=U-(AuUB)
={1.2.3,4....10}={1, 2, 3;4,5,6,8, 10}

={7.9)

andRHS A'=B=(1,3,57,9)n{7.8.9. 10}
={7.9)

LH.S. = RH.S.

Venn Diagram:

British mathemctician John Venn (1834 - 1923) intfroduced rectangle for @
universal set U and its subsets A and B as closed figures inside this rectangle.

Use Venn diagrams fo represent:

(a)  Union and intersection of sets
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Fig. 6 |
(Regrons shown by honzontal hine segments in figures | 10 6.)

(b) Complement of a set

e — s

U - A =A" is shown by horzontal Iine s¢

Use Venn diagram to verily:
(a) Commutative law for union and intersection of sefs.

A 'w B s shown by honzontal hne B U A s shown by vertical ine
soments, WEMENS.

The regions dhowh in both cases sre equal.

Thu:__& vB=BuUA,

L__

A B s shown by honzootal ne segments Bno\uihow.b;-\;nicalhcw
The regpons shown in both cases are oqual
Thus AnB=BA
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(b) De Morgan's laws
(1) (AuB)=A'"nB (ii) (ANB)=A"UB

[ g}lllﬂﬂﬂ
ML
’ it Tllu T

i —

ol _— - T, Py TR e ——

T —

||l Al |

[ . - - I
Fig. 1: A"1s shown by horizontal line segments Fig. 2: B"1s shown by vcrucal line segments

orjsssasingssepaarsiaiil Ty

4 " dT P "’/

JLIPP P o

A ' A

!&' S

3 . < A

[-,g 3 AN B is shown by squares Fig. 4: (A v B) IS shown by slanlmg |ll'l

segments

Regions shown in Fig. 3 and Fig. 4 are equal.
Thus (AvUB) =A'NDB’ |

(ANB)=A"uUB
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Fig. S A" B’ is shown by squares,
horizontal and vertical line segments
Regions shown in Fig. 5 and Fig. 6 arc equal.

Thus (AnBY=A"UR

(c) Associative law:

Fig6 U—-{AnB)=(A"B)
is shown by squares, honzontal

-

Fig. |
(A v B)w Cis shown
in the above figure.
Regions shown in fig. 1 and fig. 2 by diflerent ways are equal

>RSI 198
UG

byt
\ ;.;.I'..f]
ki B

o

] |

)

Fig. 2
A v (SwC)is shown
in the above figure.

Thus(AuB)UC=AUu(BU()

Fig.3
(A ~ B)~ C is shown in figure 3 by double o
A ~ (B ™ C) s shown in figure 4 by double crossing line scgments

Regions shown in Fig. 3 and fig. 4 arc equal.

Thus (AR BYnC'=An(BNC()

(d) Distributive law:
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Fig. I: A U (B n C) is shown by horizontal Fig.2:AuBis s_hown by horizontal line
line segments in the above figure. segments in the above figure.

Fig. 3: A U C is shown by vertical line  Fig. 4: (A v B) " (A v C) is shown by
segments in Fig. 3, double crossing line segments in Fig. 4.
Regions shown in Fig. | and Fig. 4 are equal.
Thus Au(BNC)=(AuB)n (AU ()

' 1)

Fig. 5:B L C is shown by vertical line Fig. 6: A (B C) is shown in Fig. 6 by
segments in Fig. 5. vertical line segments.

Fig. . (An B)u (AN C)is shown in
Fig. 7 by slanting line segments.
Regions displayed in Fig. 6 and Fig, 7 are equal.
Thus AN(AVC)=(ANnB)U(ANCQ)
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