XERCISE 5.3

Ql If U={1,2,3,4, ..., 10}
A={L3579},B={1,4,7, 10}
then verity the following questions:
Solution:

() A-B =AnB’

LHS=A-B={1,35,79)- {1,4,7,10}
={3,5,9}) ............... (1)
RH.S = AnB’
B'=U-B={1,2,3,....,10} - {1, 4, 7, 10}
={2,3,5,6,8,9)
ANB = {1,3,5,7,9)n(2,3,5 6, 8,9}
={3,5,9} ... (i1)
From (i) and (i1)
L.HS =R.H.S
A-B = ANB’

(i) B-A =BNA’
LHS=B-A={147,10}-(1,3,5,7,9)
= {410}, (i)
R.H.S =BNA’
A=U-A=({123, ..., 10} - {1,3,5,7,9)
={2,4,6,8, 10}

BNA" ={1,4,7,10} N {246810}

From (_1) dnd (11)

L.HS = R.H.S

B-A = BNA’

(iii)  (AuB) = A'NB’

L.H.S =(AuBY

AUB ={1,3,5,7,91u {1,4,7, 10}
[(1,3,4,5,7,9, 10}
=U-(AUB)

.3, 10}{134579]0}

(AUB)’

1,2,3,....., 10}-{1,3,5,7,9}

2,4, 6 8 10}

1,2,3,...., 10}={1,4,7,10}

2, 3, 5, 6, 8,9}

AT B’:[Z, 4,6,8 10}n{2,3,5,6,8,9]}
={2,6,8) (i1)

From (i) and (i1)

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

(iv) (ANB)'=A"UB’

LHS = (ANBY

ANB =(1,3,5,7,9} N {1,4,7, 10}

={1,7}

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

R.H.S = A'UB’

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

{2 4 6,8, 10}

B'= U-B=(123,...., 10} - {1, 4,7,10}
=[2 '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 (ii)

L.HS = R.H.S

(v) (A-B)’ = 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)
={1,2,4,6,7,8,10}....... (1)

R.H.S = A"UB

A'=U-A={123,...,10} - {1,3,5,7,9)}

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

A'UB ={2,4,6,8,10} u {1,4,7, 10}

={1,2,4,6,7,8,10}....... (ii)

From (1) and (11)

LHS = R.H.S

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

L.H.S =(B-AY

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

4,10}

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

={1,2,3,...., 10} = {4, 10)
={1,2,3,5,6,7,8,9}....... (i)
R.H.S = B'UA
B'=U-B ={1,234,...,10} - {1,4, 7,10}
={2,3,5,6,8, 9}

B'UA ={2,3,5,6,89}uU {1,3,5,7. 9}

={1,2,3,5,6,7,8,9}....... (i1)

From (i) and (ii)

LHS = RH.S

L



Q2ltA={1,3,5

35,79 B ={1,4,7, 10}

C={L35,8, 10}
Then verily the following:
Solution:

(1) (AUB) UC = AUBUC)
L.H.S = (AuB)uC
=({1,3.53,7,9) u[l 4,7,101) u {1,5,8,10}
= {1, » . 7,9, 10 U (L, 5,8, 10)
= {l, ,-,7,6,9, 10}y .. (i)
R.H.S = AuBuUC)
={1,3.5,7.9}0({1,4,7,10} U {1,5,8,10})
= {1 '%<79]u[14578,10}
={1,3,4,5,7,8,9, 10}
From (1) and (i1)
LHS=R.H.S
(i1) (ANB)NC = AnBNC)
L.H.S = (AnB)NC
=({1,3579}1n{1,4,7,10}) n {1,5,8,10}
={LL7}n{1,5,8,10)

1

('S} '.JJ

={1y ... (1)

R.H.S = An(BN(C)
={1,3.5,7.9"({1.4,7,10} n {1,5,8,10})
:{1,35")} {1, lO}

From (i) and (i1)

L.HS = R.H.S

(iiif) AUBNC) = (AuB)N(AUC)

L.H.S = Au(BNC)

={1,3579}u({1,4,7,10} N

={1,3,57,9)u{l, 10}

={1.3,5,7,9,10} ... (1)

R.H.S =(AUB)N(ALC)

AuUB ={1, 3, ‘3 7.9 w {1,4,7, 10}

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

\uC ={1, 3, 5,7,9} w{l, 5,8, 10}
=1{1,3,57,8,9, 10}

Now (AUB)N(AUC)

= 11.3457.910}n {1,3,57.8,9.10}

::‘\,‘,.).7, .10} (i1)

From (1) and (i1)

LH.S=R.HS

{1,5,8,10})

(iv) AnBUC) = (AnB)U(ANC)
L.H.S = An(BuUC)
={1,3,5,79}n({1,4,7,10}u{ 1, 5, 8, 10})
={1,3,5,7,9}n{1,4,5,7,8, 10}
={1,57}y ... (1)

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

AnB ={1,3,5,79} n{1,4,7, 10}
={1,7}
AnC={1,3,5,7,9}
={1,5}

Now (ANB)U(ANC) ={1,7}U{1,5)
={1,5,7}....... (i1)
From (1) and (i1)
L.H.S = R.H.S
Q.3 If U = N, then verify De-Morgan’s
faws by using:
A=¢,B=P
Solution:
A={)
B=1{2,3,57,...}
U=1{1,2,3,4,5,6,7....}
(i) (AUB) = A’NB’
LHS = (AuBY
AuB={)1u{2,3,57, ...}
=1(2,3,5,7,....}
(AUB) = U - (AUB)
={1,2,3,4,56,7....} -
={1,4,6,....)
RH.S=A"NB’
A=U-A={1,2,3,4,56,7.... - {}
{1,2,3,4,5,6,7....}
={1,2,3,4,5,6,7...
={1,4,6,. ..}
A'NB'={1,2345067 ...} N
={1,4,0, ...}
From (1) and (1)
LS = RHL.S

~{1,5,8,10}

B'=U-B

(1.4.6,
....... (i1)

J-1{2,3.5.7,...



(i) (ANB) = A’UB’
L.H.S = (ARBY
(AnB)={ } N {2,3,5, y -

= {}

(ANB)'= U - (ANB)
={L234.5 6,7 ...} ={)
={1,2,3,4,5,6,7..}....... (i)

R.H.S = A'"UB’

A=U-A={1,2,3,4,...}-{ )}

=(1,2,3,4,...)
B’=U - B={1,2,3,4,5,6,7....} - {2,3,5.7....}
={1,4,6,...)
A'UB’= {123,4567...)U{l, 4,6, ..}
={1,2,3,4, ... )....... (ii)
From (i) and (ii)
LHS = RHS

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 NB = {1,3,5,7,9)n(2,3,4,5,8} = (3, 5)

So given sets A and B are overlapping sets

i) A-B = AnPB’

Fig: 1 (A-B)

* A - B isshown by horizontal line segments in fig. 1.

) B

Fig: 2 )AnE'(

* B’is shown by vertical line segments and squares in fig. 2.

e ANB’is shown by squares in fig. 2.

Regions shown in fig. 1 and fig. 2 are equal, thus A — B = AnB’

(i) B-A = BnA’

Fig. 1 (B - A)

* B - A is shown by horizontal line segments in fig. 1.
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Fig: 2 (BnA))

* A’ is shown by vertical line segments and squares in fig. 2.

*» BNA’is shown 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)

A=

P

Iig.1 Ilig.2
AUB is shown by horizontal line segments in Fig. 1.
. (AQB)’ is shown by shaded area in Fig. 1.
A’ls 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’
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e AMB is shown by horizontal line segments in Fig. 1.

* (AmB) 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.

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 (AnB)" = A'UB’

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

thus (A—B)' =A'UB



(v (B-A)Y= BUA

g1 Fig. 2
B-A is shown by horizontal line segments in Fig. 1.

(B—-A)" 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



