Exercise 5.3

(1 .. 10},
1 3 5 7 9}
B {1 4,7,10}.
thenverify the following questions.
Solution:
(i) A—B=ANkB'

R

“ lI

LHS . A— B :
L_{13579] {14710}
\ " {»_,_ﬂ,} A it

RH.S=ANA.

Now B' = (U=RB) = {1,2,34,.....10} — {1,4,7,10}
o =T TRERS)
AnB_'-{13579}n{235689}

M *={3,5,9} . .. (i)

Hence from (i) and (u)
K is Provedthat, A— B=AnB

(i) B-A=BnA'
LHS =B- A—{14710} {13579}

= {4,1 - .. (D)
R.H.s—_-Bn@j}) \]'*’\\w_ . )
Now A' = (U — A)= {1,2,3,:..10} — {1,3,5,7,9}
= (2,4,6,8,10)
BnA -—{14710}n{246810}
= {4,10} ... S s il)

Hence from (i) and (t'i)
Itis Provedthat, B—-A=BnA’
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(ili) (AuB) =4"nB
LH.S=(AUB)
AU B = {1,3,57,9} U {1,47,10}

_{1345'7910} .
(AuB) =U-(AUB) = {1 2,3,....10} — {1,3,4,5,7,9,10}
= {2,6,8} ... e i e AL )
R.H.S.= A'nB : :
Now A' = (U—-A) ={1,23,.......,10} — {1,3,5,7,9}
= {2,4,6,8,10} ,
and B' = (U - B) = {1,23,.....,10} - {14,7,10} . \
= {2,3,5,6,8,9} ‘ %a
Now A’ 0B’ ={24.6810}n{235,689} A %
= {2 6 8} ves s (il) )
Hence from (1) and (u) %,
it is Proved that, (AUB) =A'nB' \\m»
(iv) (@AnB)=AUB" &
LHS=(AnB)
ANB = {13579}n{14710} | Qﬁ;
={1,7}
(AnNB)Y =L —-(ANB) = {123 10} {17}
= {2,3,4,5,6,8,9,10} ... W KIS enaies |
R HS.=AUuB :
A=(U-~4)={123 ... 10} - {1,3,5,7,9}
= {2,4,6,8,10}
B' =(U-B)={123,....,10} — {1,4,7,10}
= {2,3,5,6,8,9}
A'UB' ={2,4,6,810} U {2,3,5,6,89}
= {2,3,4,5,68910} ... ..... cce o vue o0e Ep. ... (i)

Hence from (i) and (ii) .
_Itis Provedthat, (ANnB) =A"UPB'
(v) (A—-B)=4"upB
\ L.H.S.=(A-B) 0

A-B ={1,357,9) - {1,4,7,%}

= {3,5,9}
(A -B)' = U—(A=B)
= {1,2,3,...,10} — 359 | -A-5)

= (1,2,4,6,7,8,10} ... )
RHS=AUB .
A=U=-4) ={123...10}— {14710}
= {2,4,6,8,10} :
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B'=WU-B) ={123,.... ,10} — {1,4,7,9} = {1,4,7,10}
Now A'UB'= {246810}U{14710}
= {1,2,4,6,7.8,10} ... i CiL)
Hence from (i) and (u)
It is Proved that, (A-B) =A'"UB
(vi) (R—-A4).=B'uA '
LHS=(B- %, . -
B — A = {1,4,7,10} — {1,3,5,7,9}

- ={410}
(B-A) =U-(B%A4) ={1,23,.:...,10} — {4,10}
e FURRE BT BN ... oinsssiiok sonvis vis v L0)
R.HS=B'UA . % e
A=W-4) ={123,...10}-{13579}.
={2,4,6,8 10}
B'=W<£B) . ={123,...,10} —{1,4,7,10}
& {2,3,4,5,6,8‘,9,10} NE NIRRTt

Hence from (i) and (ii)
Itis Proved that, (ANB) =A"UB’
(v) (A-B) =A'UB
L.HS= (A-B) .
- A-B =1{1,3,57,9}—{1,4,7,10}

- = {3,5,9}
(A-B) =U-(A-B) = {1 %3+ ..10} - {3,5,9}
= {1,2,4,6,7,8,10} ... il kl)
RHS=A'UB . | :
A=U-4={123,...,10} — {1,3,5,7,9)
= {2,4,6,8,10}
Now A'UB ={2,4,6,8,10}v{1,4,7,10}
= £1.2.8/6,7.8,10) 210 151000 1os:05 oo v )

Hence from (i) and (ii) .
. Itis Provedthat, (A—B)' =A"UB
(vi) (B—-A)=B'UA -

L.HS.= (B-A)

B—A ={14710}-{1,35,7,9}
= {4,10}

(B - A)' =U-(B- A) :

={1,2,3,......,10} — {4 10}

= (123496700 ks o wvmniinndl)
BRIl e ey
T =U~B
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={1,23,....,10} — {1,4,7,10}
= {2,3,5,6,8,9}
B'UA =1{235,689}U{1,35,7,9}
= {1,2,3,5,6,7,8,9}
Hence from (i) and (ii)
It is Proved that, (B—A)' =B'UA
2. If U={1234,...,10}
A={1,3,579};B={1,4,710};
c={1,5810}
. then verify the following:
Solution:
(i) @uB)uC=A4AuBUOD
LHS =(AUB)UC :
= [{1,3,5,7,9} U {1,4,7,10}] v {1,5,8,10}
={1,3,4,5,7,9,10} U {1,5,8,10} -
= (Y 3%45,7,8,9,10} ... ... cec ceo'eue oo o0 oos (£)
R.H.S =AU (BUC)
={1,3,5,7,9} U [{1,4,7,10} U {1,5,8,10}]
= {1,3,4,5,7,9} U {1,4,5,7,8,10}
== {1,3,4,5,7,8 008 ... ....cos e cov coavoe-e0e (EL)
From (i), (ii), we get |
(AuB)UC=AU(BUC)
() AnNB)NC=An(BNO
. LHS=(ANB)NC 28
= [{1,3,5,7,9} n {1,4,7,10}] n {1,5,8,10}
= {1,7} n {1,5,8,10}
- {1} Ter eas 4ss e aes dae aas ses aEe Ses e e ees ves b (l)
R.H.S.= An(BnC) _ _
={1,3,5,7,9} n [{1,4,7,10} n {1,5,8,10}]

.= {1,3;5,79} n {1,10})
From (i), (ii),we get

(AnB)NC=An(BNC0C)
(lii) AuBNC)=AUB)N(AUVCO)
Solution: - LHS=AU(BnC() -
= {1,3,5,7,9} U [{1,4,7,10,} n {1,5,8,10}]
={1,3,5,7,9} v {1,10} °
e L T} R, SO o'
R.H.S =(AUuB)Nn (AU ) =
- =[{1,3579}u{1,4,7,10}] n [{1,3,5,7,9} U {1,5,8,10}]
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= {1,3,4,5,7,9,10}.n {1,3,5,7,8,9,10}
i L1858 T 9N0) =i o eon sidivions-csimn wn A )
- From (i), (i), we get '
AuBNC)=(AUuB)N(AUL)
(iv) AnBUCO)=MAnB)UANC)
Solution: LHS=A0O(BUC) _
= {13579}n[{14710}u{15810}]
—[13579}n{1457810}
=157 ... S BhoreV o et v k)
R. HS—(AnB)u(AnC)
= [{13579}n{14710}]n[{13579]n{15810}]
= {1,7} v {1,5}
e HL B T it e o i Ais it smrass s LaE §
From (i), (ii), we get B
An(BUC)=(ANB)u(ANC)
3. If U =N;thenverify De — Mbrgan's Law by using
A =¢ andB=P.
Solution:  De — morgen's Law
) @QuB)Y=4nB '
HereU =N =1{123,....}
A=¢
B=P —{2357111317 }
Let us prove, that:
(AU B) ...A"nB’ ;
LHS=(AVB). Zpr—
AUB = {E‘“ vi23,5711,13 ./, }
= 123571313 }
(AUBY =U—-(AUB)
={1,23,....) - {23,5711,1%, ...}
ke f146891012 14,15,6,18 ... . } oo (i)

_ RHS=A'nB' o
£ A=U-A - o
\jU . | {123, )+1 )
. us 03,28 00)
T4 B'=U-H§
e = (123, }~{235711.1317, s+)
= {1,4,6,8,9,10,12,14,15,16, .....}
Now, . . -
AnB ={123,...}n{1,4,68910,12,14,15,16, ...}
= {1,4,6,8,9,10,12,14,15,16, ...} ... . «eo ce..... (i)
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(i) (AnB)Y=A"UB’ .
LHS=(A.NB") . ¢’
ANB ={ }N(2357111317,.....) L/v’,/,(t/
0By =U-@Ans) W 5V

NB)Y =U—-(An ~ \,;5
= {123, cud = {} .. N&
S DA ORI A
RHS=A0VE '
Now A’ =U—-A
={1,23,...}-{_)
={1,2,3,....}
and B' =U - B
€23 ... - 2357111317, ... ...}
= {1,4,6,8,9,10,12, ......}
Now A'UB' ={123,. ]U{146891012]
SELVET o 3 Y (i)
 From (i), (ii), we get
(AnB) =A'uB’ - _
a. If U ={1,2,3,4,....,10},A = {1,3,5, 7,9} and
B ={2,3,4,5,8)}, then prove the following
que tions by Venn diagram:
(i) A-B=AnB
Solution:

From (i), (ii), we get
(AUB) =A'NnB
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Note: In fig(i) hor:zonta[ lines area and in ftg (ii)
"double shaded area are the same therefore

: _ A—B=AnNnB
(i) B-A=BnA '
Solution.
U=01234.:;14
={13579}
={23458}
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In fig (i) horizontal lines area and in fig (ii)double

shaded area are the same.

Therefore B—A=BnA""
(iii) (B-A4)=4'nPB

U={123,....,10}

A ={135,7,9}

B ={2,3,4,58}

T . &
e
P ngl
: 4 y,
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In fig(i) slanting line area in (A U B)" = {6,8,10}

:I"’:"'/ﬁ" ’
In fig (ii) area shown by EEZZEZA is A' N B' = {6,8,10}
(iv) (AnB) =AUB .
' U=§1.23....,10}
A = {1,3,5,7,9} )

B ={2,3,4,5,8}
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B=

AU

(A-B) =A'"uB’
023 . ...

U=
A ={13579}
B ={2,3,4,58}
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Area in both the cases is the same.
Thus,(A—B)=A"UB
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B'nA
=f1. 2.8 .....10}
{1,3,5,7,9}
= {2,3,4,5,8

U
A
B
)

(B - A’

(vi)

A) = B'UA.

.

#

BUA=-

Fig(i), (ii)show that (B —

.5- WA
u...,-q....p. ALY

studyplusplus.com



