EXERCISE 5.3

Q.l It U={1,2,3,4, ooy 10}

A={L 3579}, B={1,4,7, 10}
then verity the following questions:
\olutlon

RHS = ANB
B'=U - B={1,2.3, ... 10} — {1, 4,7, 10)

2.3
ANB = {1,3,

From (1) and (i1)
L.HS =R.H.S
A-B = AnB’
(ii) B-A =BNA’
LHS=B-A={147,10}-(1,3,5,7,9)
= {4, 10}............... (1)

RH.S =BnA’

A=U-A=(123,...,10} -{1,3,57,9)
. =1{2,4,6,8, 10}

BnA" =(1,4,7,10} n {2,4,6,8, 10}
={4,10}............... (i1)

From (1) and (11)

L.HS = R.H.S

B-A = BNA’

(iii))  (AuB) = A'NmB’

L.H.S=(AuUB)

AUB =1{1,3,5,7,9} u{l1,4,7, 10}

=1{1,3,4,5,7,9, 10}

(AUB) =U - (AUB)
={17273,....,10}-(1,3,4,5,7,9,10}
={2,6,8} ... (1)

RH.S=A"MNB’

A=U-A=/{

2.3, 101-1{1,3,5,7,9)
4, ( 8 10}
B=U-B=1{123,....,10}-{1,47,10}
,3,5,6 8,9}
L60,8, 101 (2,3,5,6,8,9)
S U (i1)
From (1) and (i1)

[LH.S5 =R.H.S

A B'=(2,
{2,

(iv)  (AnB)’=A"UB’
L.HS = (ANB)
ANB ={1,3,5,7,9} " {1,4,7, 10}
={1,7}
(AnB) =U - (AnB)
={1,2,3,...,10} - {1,7)

T ={2,3,4,5,6,8,9,10} ...... (1)
RHS = A'UB’
A=U-A={123,...,10} - {1,3,5,7.9)

=1{2,4,6, 8, 10}

B'= U-B=(123,...., 10} - {1, 4,7,10)
=(2.3.5.6,8,9)

A'UB’ =(2. 4, 6.8, 10} U {2.3.5.6.8.9)
=1{2,3,4,5,6,8,9,10)....... (ii)

From (1) and (i1)

L.HS = R.H.S

(v) (A-B)Y’ = A"UB

L.H.S = (A-BY’

A-B={1,3,57,9}-{1,4,7, 10}
={3,5,9}

(A -B) =U-(A-B)

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

RH.S = A'UB

A'=U-A=(123,...,10} - {1,3,5,7.9)

, 10}

,6,8,101 U {l1,4,7,10)
,4,6,7,8,10}....... (11)
From (1) and (i1)
LH.S = R.HS

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

L.H.S = (B-AY
B-A=(1,4710}-({1,3,5,709)
= {4, 10} .

(B-A) =U - (B-A)
={1,2,3,....,10} = {4, 10)
={1,2, 3,5,6, 7,8,9)....... (1)
R.H.S = B'UA
B=U-B={1,234,...,10} - {1.4, 7. 10}
={2,3,5,6,8,9)
B'UA ={23,506.89)u U {l,3,5.7.9)
={1,2,3,5.6,7.8.9}....... (1)
From (1) and (i) -
LHS = R.ILS



Q21t A =1{L1,3,5,

C={L358, 10}
Then verily the following:
Solution:

(1) (AUB) UC = AUBUC)
LHS=AuBULC
= LIST9M0{14.7,10) U {1,5.8,10)
45.7,9,10) U {1, 5,8, 10}
.4,*7\‘910} ....... (1)
U(BuUC)
Oro({1.4,7,10) u {1,5,8,10})
} ' {1,4,5,7,8,10}
4 >, 7,8,9, 10} ... (11)
From (1) and (11)
LHS=RHS
(11) (ANB)NC = AnBNO)
LHS=(AnB)NC
=({1,3,5,7.91n{1,4,7,10}) n {1,5,8,10}

‘o0 L2

={1,7}n{1.5,8, 10}

={1y ... (1)

R.H.S = An(BNC)

={1.3,57 9}(‘\({14710} {1,5,8,10})
={1.3,5,7.9) m {1, 10}

={1y ... (11)

From (1) and (i1)

L.HS = RHS

(iiiy AUBNC) = (AUBIN(AUC)
L.H.S = Au(BNnC)
={1,3.579hu0{1,4,7,10} n {1,58,10})
=1{1,3,5 7,9 u {1, 10}
={1.3.5,7,9 10} ... (1)
P.H.S =(AUuB)n(ALC)

AUB ={1, 3, 5. 7,90 1,4, 7,10}
={1,3,4,5,7,9,10}
A\u(,‘:{l,\"ﬁ.\;ﬁ 9w {1,5,8, 10}

={1,3,5,7,8,9, 10}

P

Mow (AUB)AALC)
ST 345791000 13,575,910}

O T Ty 5 2 O (1)
Crorn (1) and (1)
SIS = ROFLS

7.9 B ={1,4,7,10)

(iv) An(BUC) =(AnB)UANC)
L.H.S = An(BuC)

=(1,3,5,7,9)n({1,4,7,10)u

(1

5,8, 10})

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

R.H.S = (AnB)U(ANC)

ANB ={13,579) " {1,4,7, 10}

={1.7}

ANC ={13,5,7,9} N

Now (AnB)U(ANC)
=1{1,5,7}

={1,5}

From (1) and (i1)
LHS = R.HS

(3.3 If U =N, then verify De-Morgan’s
laws by using:

(1,5,8,10)

={1,7

yof{l.5)

A=¢,B=P
Solution:
A=1{}
B=1{2,3,57,...}
U={1,2,3,4,5,6,7....}
(i) (AUB)Y = A'NB’
LHS = (AuBY
AUB={1w({23,57,....)
={2,3,5,7,....}
(AUB)Y =U — (AUB)
={1,2,3,4567 ...} -2 3.57
={l,4,6,....} ... (1)
RH.S=ANB’
A=U-A={1,2,3,4.5067...)-1{)
={1.2,3,4.5,6,7....)
B'=U - B={1.2,3,4.5.6.7....)-{2.3.5.7
= {1, 4.6, ...}
ANAB=(123456.7 Y {1.4.6
={l.d.o0 00y (11)

Tiom (1) and (1)

l.

.S = RILS



(il) (:\mB)l = -‘\’UB’ = { l’ 2» 37 43 }

L.H.b: = (ANBY B'=U - B={1,2,3,4,5,6,7....) — {2.3,5.7....}
(ANBY={ 1} (2.3.5,7,..}

- = (1,4,6, ...)

(AMBY= U (ARB) A'UB'= (1234567 .1 U{1,4,6, ..
=(1,2,3,4,5,6,7...1 - () = (1,2,3,4, .. e (i)
={1,2,3,4,5,6,7...}....... (i) From (i) and (ii)

R.-H.S = A'UB’ LHS = RH.S

Q4 Ifu={1,2,3,4,....10}, A=(1,3,5,7,9} and B = {2,3,4,5, 8} then prove the following
questions by Venn Diagram.

Solution: A "B = {1,3,5,7,9}"{2,3,4,5, 8] = (3, 5)

So given sets A and B are overlapping sets

(1) A-B = AnB’

U U
) B
4
Fig: 1 (A-B) Fig: 2)A B
* A - B s shown by horizontal line segments in fig. 1.
* B’is shown by vertical line segments and squares in fig. 2.
*  ANB’is shown by squares in fig. 2.
Regions shown in fig. 1 and fig. 2 are equal, thus A - B = AnB’
(ii) B-A = BNA’
U W
( A CEIB
Fig. 1 (B-A) Fig: 2 (BnA))

* B — A is shown by horizontal line segments in fig. 1.
* A’isshown by vertical line segments and squares in fig. 2.
s BNA’isshown by squares in fig. 2.
Regions shown in fig. | and fig. 2 are equal, thus B — A = BNA’".



(i) (AUB) = A’nB’ (De-Morgan’s Law)

+

o

Iig.| Iig.2

* AUB is shown by horizontal line segments in Fig. 1. \
. (AQB)’ is shown by shaded area in Fig. 1.
A'is shown by horizontal line segments and squares in Fig. 2.
* B’is shown by vertical line segments and squares in Fig. 2.
* A’mB’is shown by squares in Fig. 2.

Shaded area shown in Fig. 1 and square area shown in Fig. 2 are equal.

thus (AUB) = A'’nB’
(iv)  (AnB) =A'UB’

H

>

Fig. | Fi

({C
8]

(

¢ AMB is shown by horizontal line segments in Fig. 1.

* (AmB)’ is shown by shaded area in Fig. 1.

e A’is shown by horizontal line segments and squares in Fig. 2.

¢ B’isshown by vertical line segments and squares in Fig. 2.

e A’UB’is shown by squares, horizontal and vertical line segments in Fig. 2.
Shaded area shown in Fig. 1 and area of squares, vertical and horizontal line segments shown in
Fig. 2 are equal. thus (AMB)" = A'UB’ | o

(v) (A-B)Y= A’UB - p :

U |

Fig. |

» A-B is shown by horizontal line segments in Fig. I.
» (A-B) is shown by shaded area in Fig.1.
» A’ is shown by squares Fig. 2.
»  A’UB is shown by squares and horizontal line segments in Fig. 2.
Shaded area in Fig. 1 and area of squares & horizontal line segments in Fig. 2 are equal.

thus (A —B) =A"UB



(Vi) (B=A)Y'= B'UA

(e

e e e e e
Fig. 1 Fig. 2

B—A is shown by horizontal line segments in Fig. 1.

* (B-A)Y is shown by shaded area in Fig.1.

* B’is shown by squares in Fig. 2.

* B'UA is shown by squares and horizontal line segments in Fig. 2.

Shaded area in Fig. 1 and area of squares & vertical line segments in Fig. 2 are equal.
thus (B -A) =B'UA

Ordered Pairs and Cartesian Product:

(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)
1s different from (2, 3).

[t 1s obvious that (x, y) # (y, x) unless x=y.
Note that (x, y) = (s, t), iff x=sand y =t
(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.

AxB={(x,y)lxe Arye BJ

[ReTaE If A = {1, 2, 3} and B = {2, 5},

then find A x Band B x A

Solution:

AxB =1{1273} % {2,5)
AxB={(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 AxB has 3x2=6 ordered
pairs. We note that

BxA ={(2,1).(2.2),(2,3),(5,1),(5,2), (5,3)}
Evidently AxB# B xA




