Fig. 2: A u B is shown by horizontal line

Fig. I: A U (B N C) is shown by horizontal
segments in the above figure.

line segments in the above figure.

Fig. 4. (AvuB)Nn(AU C) is shown by

Fig. 3: A U C is shown by vertical line oy
double crossing line segments in Fig. 4.

segments in Fig. 3, |
Regions shown in Fig. 1 and Fig. 4 are equal.
Thus AuBNCO)= (A UB)N(A v C)

Fig. 6: AN (B U C) is shown in Fig. 6 by

Fig. 5:B U C is shown by vertical line
vertical line segments.

segments in Fig. 5.

- Ll

L

Fig. 7: (AN B)uU (AN C)is shown in
Fig. 7 by slanting line segments.
Regions displayed in Fig. 6 and Fig, 7 are equal.
Thus AN(AUC)=(ANnB)VU(ANC)

SOLVED EXERCISE 5.3

(1) A
L.H.S.

,3,5,7,9)-{1,4,7, 10}
: ) (i)
RHS =AnNnPB
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=AnNn(v-B)

={1,3,5,7,9}1n{],2,3,4,..., 10} - {1, 4,7, 10})
={1.3,5,7,91n {2,3,5,6, 8,9}

=13,5,9) (ii) |

From (1) and (i1). we have

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

(i) B-A=BnN A

LHS. =B-A
={1.4,7,10}-{1,3,5, 7,9}
=410y (®

RHS. =Bn A’
= BN (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} (i)
From (i) and (i1), we have
L.HS.=R.H.S.

Hence Proved

(iii) AUB)=A'"B"
L.H.S. =(A U BY
=uU-(AuB)

={1,2,3,4,...., 10} - {1,3,5,7,9} U {1,4,7, 10})
={1,2,3,4,....10} - {1,3,4,5,7,9, 10}
= {2, 6, 8} (1)

RHS =A'"NnB

(U-A)Nn (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 (i1), we have
L.H.S.=R.HS.

Hence Proved

(iv) (AnB)=A'UB
L.HS. =(AuUBY)
=u-(ANB)
{1,2,3,4, ..., 10} - ({1,3,5, 7,9} n {1,4, 7, 10})
(1,2.3,4,....10} - {1, 7}
={2.3,4,5,6,8,9,10} (i)
RHS. =A"UB
=(U-A)u(v-B) .
=({1,2,3,4, ..., 10} = {1,3.5,7,9) v ({l. 2,3,4,..,10} - {1, 4,7, 10})

CamScanner


https://v3.camscanner.com/user/download

={2,4,6.8,10} U {2,3,5,6, 8.9}
={2,.3,4,5,6,8,9, 10} (i1)
From (1) and (11), we have
L.H.S.=R.H.S.

Hence Proved

(v) (A-B))=A'UDB

LHS. =(A-BY

=uU~-(A-B) -
={1,2,3,4,..,10}-{1,3,5,7,9} - {1,4,7,10})
={1,2,3,4,.... 10} -- {3, 5, 9}

={1,2,3,6,7,8, 10} (1)

RHS. =A'"UPB

=(VU-A)uB

=({1,2,3,4, ....., 10} =£1,3,5,7,9h v {1.4, 7, 10}
={2,4,6.8, 10} U {1.4,7, 10}

={1.2,4,6,7,8, 10}  (in)

From (1) and (i1), we have

L.H.S.=R.H.S.

Hence Proved

(vi) (B-A)'=B'UA

LHS. =(BuUA)

=U~-(B-A)

={1,2,3,4,....,10} - {1,4,7, 10} — {1.3,5,7,9})
=1{1,2,3,4,...., 10} - {4, 10}

={1,2.3,5,6,7,8, 9} (1) .

RHS. =B 'UA

2.

=(v-B)UA

=({1,2,3.4,....,10} - {1,3,5, 7,9 v {1,3,5,7,9)}
={2,3,5,6,8,9} U {13,5,7,9}
={1,2,3.5,6,7,89} (i)

From (i) and (11), we have

L.HS.=R.HS.

Hence Proved

If U= {1,2, 34,10}

A = {1,3,5,7,9}; B = {1,4,7,10}; C ={1,5, 8, 10} then verify the following:

L

i) ( AvB)uC=AUu(BuU()
HS. =(AuB)UC

=({1.3,5.7.9 U {1.4,7.10}) U {1.5. 8, 10}
(1,3,4.5,7,9.10} U {1, 5.8, 10)
{1,3.4.5,7,8.9. 10} ()
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RHS. =AuBuUC()
={1,3,5,7,9} U({1,4,7,10} U {1, 5, 8, 10})
=1{1,3,5,7,9} v {1,4,5,7,8, 10}
={1,3,4,5,7,8,9, 10) (i)
From (i) and (ii), we have
L.HS.=R.H.S.
Hence Proved

(i)  ANB)NC=ANBANC)

LHS. =(AnB)nC
=({1,3,5,7,9}n {1,4,7,10})~ {1, 5, 8, 10}
={1,7} n{1,5,8, 10}
={1) (1)

RHS. =An(BNC)
={1,3,5,7,9}n({1,4,7,10} n {1, 5, 8, 10})
={1,3,5,7,9} {1, 10}

= {1} (i1)
From (1) and (i1), we have
L.H.S.=R.HS.

Hence Proved

i) AvBUO)=(AUuB)N(AULCO)
LHS. =Au(BNC(C)
={1,3,5,7,9 v {1,4,7,10})n{L,5, 8, 10}
{1,3,5,7,9} u {1, 10}
{1,3,5,7,9, 10}
(AUBN(AU(C)
({1,3,5, 7,9y v{{1,47, 10D ({1,3,5, 7, } U {l,5,8, 10})
=1{1,3,4,57,9, 10} {1,3,5,7,8,9, 10}
={1,3,5,7,9, 10} (i1)
From (i) and (11), we have
L.HS.=R.HS.
Hence Proved

(iv) An(BuC)=(AnB)U(ANC()

LHS. =AnBu()
={1,3,5,7,91n({1,4,7,10}) U {1, 5, 8, 10}
={1,3,5,7,9)n{1,4,5,7,8, 10}
={1,5, 7} (1)

RHS. =(AnBU(ANC()
=({1,3.5,7,9)n({1,4,7,10}) U ({],3,5, 7,9} n {1, 5, 8, 10})
={1,7} v {l, 5}
= {1,5,7)} (11)

From (1) and (i1), we have
L.H.S.=R.H.S.

(1)

R.H.S.
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Hence Proved

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

Solution:
v=N,A=¢,B=P

(i) ( ANB)Y=A"UPB

LHS. =(AnBY
=~ (ANB)
=N-(¢nP)
=N-¢
=N (1)

RHS. =A'=B’
=(U-A)u (v-B)
=(N-¢9)U(N-P)
=NU(N-P)
=N__ (i)
From (1) and (u1), we have
L.HS.=R.HS
Hence Proved

(ii) AUB)Y=A'NB’

LHS. =(AuBY)
=uU-(AuUB)
=N-(¢U P)
=N-¢
=N (1)

RHS. =A'"NnB’
=(uU-A)n(u-B)
=(N-¢)nN(N-P)
=NN(N-P)
=N-P (11)

From (1) and (11), we have .
L. HS.=RHS
Hence Proved

. NHU={1,23,4,..10},A-{1,3,5,7,9} and B = {2, 3, 4, 5, 8} then prove
the following questions by Venn diagram:
(i) A-B=ANB'
Solution:

U 4,...,10}, A={1,3,5,709)
B 5
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(i) A-B=ANP

LHS. =A-B
={1,3,5,7,9}-{2,3,4,5, 8)
= {1, 7, 9) (i)
RHS =AnNnB
=AN(u-B)
={1,3,5 7,9} ({1,2,3,4. ... 10} - {2, 3,4,5, 8})
={1,3,5,7,9Yn {1,6,7,9, 10}
={1.7,9} (i)
From (1) and (i1), we have
L.HS.=RHS

Hence Proved

Z

A B
A B
(ii) B',—A=Bﬁ A’
LHS. =B-A
={2,3,4,5,8)-{1,3,5.7,9}
= {2, 4, 8} (1)
RHS. =BNnA’
=BnN(v-A)
={2,3,4,5 8 n({1.2,3,4,...,10} -{1,3,5,7,9})
{
{

(i) ANB)=A'NB'
Solution:
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LHS. =(AvB)
=u-(AuvB) -
={1,2.3,4,....,10} - ({1,3,5,7,9} v {2. 3,4, 5, 8})
=1{1,2,3,4....,10}-{1,2,3,4,5,7, 8,9}
. =16, 10} (1)
RHS =A'"nB
(U-A)Nn (U -B)
=({1,2,3,4,...,10} -{1,3,5,7,91) {2,3,4, 5, 8}-({1,2,3,4, ..., 10})
=1{2,4,6,8, 10} n {1, 6, 10}
= {6, 10} ()

o

From (1) and (11), we have
L.HS.=R.HS
Hence Proved

(Ao By A’ B’

(iv) (ANB)=AUDB’
Solution;
L.HS. =(AnBY
=JU—-(ANB)
={1,2,3,4,....,10} = ({1,3,5,.7,9) n {2, 3,4, S, 8})
={1,2,3,4, ..., 10} - {3, 5}
={1,2,4,6,7,8,9, 10} _
RHS. =A'"UB
=(uU-A)u(u-B)
=({1,2,3,4,...., 10} =({1,3,5,7,9) U ({I,2,3,4,....., 10} - {2, 3, 4, 5, 8})
=1{2,4,6,8, 10} -(1,6,7,9, 10}
={1,2,4,6,7,8,9, 10} (1)
From (1) and (1), we have
.HS.=R.HS
Hence Proved

)
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(v) (A-B))=A'UB
Solution:

' ={1,2,3,4....,10} —({1.3,5,7,9} - {2, 3,4, 5, 8})
{1,2,3,4,.....10} - {1, 7,9}

{2,3.4.5,6, 8. 10} (1)

A'"UB

(v-A)uB
{1,2,3.4,.....10} - ({1,3,5.7.9}) v {2, 3,4, 5, 8}
{2.4,6,8, 10} U {2.3,4,5, 8}

{2,3.4.5,6,8, 10} (1)

R.H.S.

(LI (A | (I |

From (1) and (11), we have
L. H.S. = R.H.S, Hence Proved

(vi) (B-A)'=B'UA

Solution: |
LHS.=(B-A)
=u-(B-A)
=(1.2.3,4,....,10} - ({2,3.4,5.8} - {1.3,5,7.9})
={1,2,3.4,....,.10} - {2, 4, 8}
=1{1,3.4,5,6,7.9, 10} (i)
RHS. =B'nA

=(uvu-B)UA
=({1,2,3.4......10}--{2,3,4,5.8})u {].3,5.7,9}
={1,3.5.7,9. 10} v {1, 3.5.7. 9

={1,3.5,7.9, 10} (11)
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From (i) and (11), we have
L. H.S. = R.H.S Hence Proved

(A BY

5.1.4 (viii) Ordered pairs and Cartesian product:

S.1.4(a) Ordered pairs:
Any two numbers x and y, written in the form (x, y] is called an ordered pair. In an

ordered pair (X, y). the order of numbers is important, that is, x is the first co-ordinate and y 1s
the second co-ordinate. For example, (3, 2) is different from (2, 3).

It s obvious that (x. y) # (Y, X) unless x =y.
Note that (x, y) = (s, t), ff x=sandy =t

S.1.4 (b) Cartesian product: |
Cartesian product of two non-empty sets A and B denoted by A x B consists of all

ordered pairs (x, y) such that x € A and y € B.
Example: If A={1,2.3}and B= {2, 5}, then find A x B and 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.
Wenote that B x A - {(2, 1), (2, 2), (2, 3). (5, 1), (5, 2), (5, 3)}
Evidently A x B# B x A. |

SOLVED EXERCISE 5.4

1. IfA={a,b}andS$S={c,d}, then find A x B and B x A.
Solution:
A ={a, b} and B = {c, d}
AxB ={a, b} x {c.d}
= {(a, c), (a, d), (b, c), (b, d)} )
{c,d} x {a, b}
{(c, a). (c, b), (d, a), (d, b))

BxA

2. IfA={02,4),B={l,3}, thenfind AxB,BxA,AxA,BxB.

Solution:
A
x B

={0,2.4} and B = {1, 3}

{0, 2,4} x {-1, 3}

{(0, =1).(0, 3), (2. -1), (4, -1), (4. 3)}
BxA ={-1,3}x{0.2,4)

A
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