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Exercise 5.3

1. ¥U={1,2234,..10)
A={1,3,5719)
B=(1, 4,7, 10) then verify the following questions,

(l)A-B=ANBP
LHS.=A-B

={1,3.5,7.9)—({1.4.7. 10}

=359} .. (i)
RHS.=ANB

=A N (v - B)
={1.3.5.7.9}n ({1.2, 3. 4... 10} = {1, 4, 7, 10})
=.3:.9:7.9) (2. 3:35:6.8:,9)
= (3, 5, 9) i)
From (1) and (i), we have LH.S. = R.H.S.

Hence Proved

(i)B-A=BnNnA
LHS.=B-A

=(1.4,.7.10)-(1,3.95.7, 9]
=(4,10) ....... (i)

RHS.=BnA’
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=B n (U-A)
=(1.4,7.10)n{1,2,3,4....10}-(1,3,4,5,7.9))
=(1.4,7,10)n (2, 4, 6,8, 10)
=(4,10) ... (ii)

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

Hence Proved

(M (AUB)=A"'NB
LHS. = (AUB)
=U-(AUB)

={1.2,3.4,...10}-({1.3. 5. 7. 2} v {1, 4. 7, 10})

=(1,23.4,.....10) - (1, 3. 4.5, 7. 9. 10)
=(2,6.8) ....[J)

RHS.=A'nB
=(U-A)n (U-B)

=({1,2, 3,4, ....10}-{1,3,5,7,9)n (1, 2,3.4...10)-{1, 4,7, 10})
=(2,4,6,8,10}n (2,3, 5,6,8,9)
=(2.6,8) ... i)

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

Hence Proved

(v)(AnB)=A'UPB
L.HS. = (A UB)
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=U -(A n B)
=(1,2.3.4,....10) - ({1.3.5.7.9}n {1, 4, 7, 10})
= ).2.3:4.:::10) - {).. 7}

=(2,3.4,5.6,8,2.10) ........ (i)
RHS.=A'UB
=(U-A)v (U-B)

=({1.2.3.4......10}-{1,3,5, 7,90 v {{1,2,3.4,.. 10) - {1, 4, 7, 10))
={2,4,6,8 10)v (23. 5, 6.8, 9)

={2,3.4,5,6,8,2,10) .....[i)

From (i) and (il). we have

L.H.S. = R.H.S. Hence Proved

(v)(A-B))=A"UB
LHS. = (A - B)f

=U - (A-B)

={1,2,3.4,....10)- ({1,3.5.7,.9)-{1. 4,7, 10})

={1,2,3,4,...10}-{3, 5, 9)

=), 2. 3.6, 7810 . (i)
RHS.=A UB

=(U-A)JUB

=({1.2,3.4,.....10)-{1,3,.5. 7.2} u (1.4, 7, 10)

={2,4,6,8,10)u{l, 4,7, 10
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={1.2,4,6,7,8,100 ... (ii)
From (1) and (i), we have

L.H.S. = R.H.S. Hence Proved

(VI)(B-A)=B'UA
LHS. = (BUA)

=U-(B-A)
=2 3.4 .. 10} -{1.4,7,10}-{1,3.5,7.9})
={1,2, 3,4, ... 10) - {4, 10)
=4 20:36900: 708, P) aesi (1)
RHS.=B UA
=(U-BJUA
=10 2: 3. 4. oiiii; 10}:= £1,.3;. 9. 7, 95wk, 3;9:. 7, 9)
={2,3.5,6,.8,9)u {1.3.5.7.9)
=, 2,.3.9,6,7,8.9) ... (1)
From (i) and (i), we hove
L.HS. = R.HS.

Hence Proved.

2.fU=(1,2,34,-10)A=(1,3,5,7,9):8B=(1,4,7,10);C={1,5, 8, 10) then verify
the following:

Solution:
(D(AvuBJUC=Au(BUuC)
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LHS.=(AuB)uC
=({1,3.5,.7,9}u{1.4.7.10)) u{l. 5, 8, 10}
={1,3,4.5.7,9, 10} v {1, 5, 8, 10}
={1,3,4,5,7.8.9.10} ....... (i)

RHS.=Au(Bu(C)

={1,3,5.7.2)u ({1.4,7,.10) u {1, 5, 8, 10))

={1,3,.5,7,9}u{l,4,5,7,8,10)

=1, 4,95,7.8.2,10) iz (i)

From (i) and (i), we hove

LH.S. =RHS,

Hence Proved.

(NANB)NC=ANn(BNC)
LHS.=(AnB)NnC

=({1.3.5.7.72}n{1.4,7,10}) n {1, 5, 8, 10}
={1.7}n{1,35, 8, 10)
=y ... (i)

RHS.=An(BnC)
={1.3.5.7.9}n ({1.4. 7. 10} n {1, 5, 8, 10})
=(1,3.57.9)n {1, 10}
={1) ... i)

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

Hence Proved.

(ii)AU(BUC)=(AUB)N(AULC)
LHS.=Avu (BnC)

={1.3.5.7.9)u{1.4.7,.10)) n{1. 5. 8. 10
={1,3.5.7.9) u {1, 10)
={1,3,5.7,9.100 ... (i)
RHS.=(AuBn(AvUC)
=({1.3.5.7,2}u ({1.4,7,10}) n ({1, 3,5, 7} u {1, 5, 8, 10))
={1,3,4,.5,7,9.10}n{1.3.5,7.8.9, 10)
={1.3,5.7.9.100 ... (i)
From (i) and (i), we have
L.HS. = RHS.

Hence Proved.

(ivyAn(BuC)=(AnB)Uu(ANnCQC)
LHS.=An (BuC(C)

={1.3,5.7.9}n ({1.4, 7, 10} u {1, 5, 8, 10})
=£1,3. 5, 7.2} n {1.4, 5, 7,8, 10}

={1.5.7) e (i)

RHS.=(AnBu (AnC)

=({1.3.5.7.9}n ({1.4,7,10}))u ({1.3.5.7 .9} n {1, 5, 8, 10})
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={1,7)u{l,S)

=2{.S.7) e (ii)
From (i) and (i), we have
L.HS. = R.HS.

Hence Proved.

3. If U = N; then verify De-Morgan’'s laws by using A = @ and B = P. Solution:

Solution:
U=N.A=0.B=PF

(i) (AnB)=A"UPB

L.H.S. = (A n B)
=U - (A n B)
=N- (0 nP]
=N -0
=N e (1)
RHS.=A'"=B
=(U-A) U (U-B)
=(N-0)u (N-P)
=NU (N-P)
=Nl esseas (n)

From (1) and (i), we have

L.HS.=RHS
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Hence Proved.

(i) (AUB) =A NB

LHS. = (AU B)
=U-(AUB)
=N-(0UP)
=N - @
=N . (1)
RHS.=A NP
=(u-A)n (u-B)
=(N-9)n (N-P)
=N N (N - P)
=N-P .. (i)

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

Hence Proved.

4. fU={1,2,3,4,..10)A-{1,3,57,9andB={2 3, 4,5, 8) then prove
the following questions by Venn diagram:

()A-B=ANB
Solution:
U={1,23.4,... .10 A={1,3,5.7,9)}

B={2 3.4, 35.8)
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(i) A-B=ANB
LHS.=A-B

={1,3:85,7,9)-42. 3, 4,5, 8)
=872y 0000 ssaies )
RHS.=ANPB
=AnN (U-B)
={1.3.5.7.9})n ({1.2.3.4...... 10} - {2, 3. 4. 5. 8})
={1,3,5.7.9}n{1,6.7.9, 10}
=407, 7F 0000 sseaes ()
From (1) and (i), we haove
L.H.S. = RHS

Hence Proved.

(i) B-A=BnNnA’
Solution:
LHS=B-A

=(2.3,4,5,8}-{.3.5,7,9)

={2,4.8 ... (i)
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RHS.=BnA
=B n(v-A)
={2.3.4,5.8)n ({1.2.3.4...... 10} - {1, 3,5. 7. 9))
={2,3.4.5.8)n {2, 4. 6.8)
={2,4,8 ... (i)
From (i) and (i), we have

LHS. = RHS

Hence Proved.

(iii) (A UB) = A'NB’

Solution:
L.H.S. = (AU B)
=), 2.3.4.... 10} -({1.3.5.7. 9} u{2. 3.4, 5. 8})

={1,2.3.4....,10} - {1.2.3.4,5.7.8.9)

={6, 10} ... (1)
RHS.=A'nB
=(U-A)n (U -B)

=({1.2 3. 4....10} - {1, 3. 5. 7, 2 ) n ({1, 2, 3. 4.....,10} - {2, 3. 4, S, 8})
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= {2,4,6,8 10}n {1, 6, 10}
={6.10} ... (i)
From (i) and (i), we have
LHS.=RHS

Hence Proved.

(v)(ANnB) ' =AUB
Solution:
L.H.S = (A nB)

=U-(AnNB)
={1.2.3.4....... 10} - ({1.3.5. 7.9} n {2, 3. 4, 5. 8))
={1,2.3.4...... 10} - {3. 5}

={12,4,6,7,89, 10} ... (i)
RHS.=A' UB
=(U-AJu(U-B)

=({1.2.3.4, .10}- ({1.3,5. 7.9} U ({1, 2,3, 4,...... 10}- {2, 3,4, 5, 8)
={2.4,6.8.10}-{1.6.7.9. 10}
={1.2.4,6.7.8.9.10} ....{i)
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From (i) and (i), we hove
L.HS. = R.HS

Hence Proved.

(V) (A-B))=A"UB
Solution:
L.H.S. = (A - B)

=U- (A - B)
2 {1.2,3.4,:::....10) = {{1,.3: 9. 7.9} ={2, 3, 4, 3, 8}
={1,2,3,4,.....,. 10} - {1, 7. 9}
={2,3,4,5,6,8100%, ... (i)
RHS.=A'uUB
=(U-A)JUB
=4, 2,.3:4, .....10}= ({1, 3: 5: 7,9} V {2, 3: 4..5, 8}
={2.4.6.8.10}u {2 3. 4. 5. 8}
={2,3,4,56,8.100 ... i)
From (1) and (i), we hove

L.HS. = RHS
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Hence Proved.

(vi) (B-A)=B'UA
Solution:
LLH.S.= (B-A)

=U-(B-A)
={1,2,3.4,....10}- ({2, 3,4, 5.8}-{.3. 5. 7, 9})
={1,2, 3.4, ...... 10} - {2, 4, 8}
=11.3.4,9:6,7, 2,10} ..... )

RHS. =B nA
=(U-BJUVA
=({1.2.3.4.....10)}-{2.3.4.5.8) U{1.3.5.7.9)
={1,3,.5,7,9. 104 u{l,3,5 7, 9}
={1,3,5.7.9.10}  orr... i)

From (1) and (i), we hove

LHS. =RHS

Hence Proved.
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5.1.4 (viii) Ordered pairs and Cartesian product:

5.1.4 (a) Ordered pairs:

Any two numbers x and y, wntten in the form (x, y] 1S called an ordered parr. In
an orgered parr (x, y), the order of numbers 1s important, that is, x 1s the first co-

ordinate and y is the second co-ordinate. For example, (3, 2) is different from (2,
3).

It is obvious that (x, y) £ (y. x) unless x = y.

Note that [x,y)=(s.t), Ix=sandy=1.

5.1.4(b) Cartesian product:
Cartesian product of two non-empty sets A and B denoted by A x B consists of all

ordered parrs (x, y) such that x € A and y € B.

Example: If A={1,2 3}and B = {2, 5}, then find A x Band B x A,

Solution: A x B ={(1, 2), (1. 5), (2, 2). (2. 5), (3. 2). (3. 5)}
Since set A has 3 elements and set B has 2 elements.
Hence product set A x B has 3 x 2 = 6 ordered pairs.
We note that B x A - {(2, 1), (2. 2). (2, 3). (S, 1). (S. 2). (S, 3)}

Evidently A x B = B x A,
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