1- 1f A={1,4,7,8},8=1{4,6,8,9}4nd C ={3,4,5,7}

find:
(i) AUB (i) BuC
Gii)y ANC vy AN(BNC)
v) (AvB)uC i)y (ANB)NC
Solution:1(i)
A=1(1478)
B =1{462829)]
AuB =7
AUB =1(1,47 8} {468 9)
={1,467389)

Solution: I(ii)
Taking common elements once a time

B=/[406,28 9}
C=1(3457
Bul =7
BUC =146 89U (3,45, 7)
BUC = (3,456,789
Solution: I(iii)
A={(14728)
C=1(3457
AnC =?
. ANC =1(4.7)
Solution: I(iv)
A=1[1478)
B=1[4624829)
C=1[34157]
ANn(BNC) = ?
B=1(4623829)
C=§{3435 7
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E

BNC =(468 9N (345, 7

= (4)

AN(BNC) = (1,47 80 {4)

= (4}
Solution:1(v)

(AUB)UC =7
A=1[(1478
B=(46289)
C=(341237
A=(1478)
B=1[46289)

AUB =(1.4.78)U(4,6, 8, 9)

AUB =(1.47.89)
(AUB)UC - (1.4.67.891U(3,4,57)
(AVUB)UC =1(1.3,4567289)

Solution: 1(vi) \*
(ANB)NC =72
A=1[141728)
B =(46289)
C=(34357
A=(1478 )
B =(4689)
ANB =(1.4,7 8/ M\ (4, 6, 8, 9)
= (4] |
(AﬁB)ﬁC = {4)MN (3,4 5, 7)
= {4)

2 If A={1,7,11,15,17,21}, B = {11,17,19,23)

and C={2;315} verify that:
(ANB)AC=AN(BNC)

Colsatiness T 'Y
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ANB =H.?,HJS,I?.ZUPI{H,!?.19.23!
=(11,17) (iv)
(ANB)NC =(11,17)0(2,3.5]  (iv)(iii)
={+}
=¢ empty set (No element is common)
R.H.S
=AN(BNC) =2

BNC =(i1,171923]M{235]

={ ] (v) No element is common

AN(BAC) =(1,7.11,1517.21) {0} (i)v)
=
=0
LHS =RH.S

(ANB)NC _An(BNC)

3- IfA={2,4,6,B=036 9,12} and C={4,6,8 10}
verify that:

Au(BuC)-—-(AUB)uC

Solution:

AU B =(2,4,6} V {3,6,9,12}
={2,3,4,6,9, 12
Taking common ¢lements once a time
(AVB)UC =(2,3,4,6,9 12} U (4, 6, 8, 10)
=(2.3,4,6,8,9, 10, 12}
Avu(BLC) =?

(BuC) _{2,4,6}{34,6891012}
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AU(BUC) _{2,4,6}0{3,4,6,89,10,12}
-{2,3,4,6,8,9,10,12}
LHS =R.H.S
¢ 1 A4=1{23,57,9}, B={1,3,5,7} and
E=4{2.34.5.8) verify that:
(ANB)NC=ANn(BNC)
(ANB)NC _,

(ANB) =235 7.9N(1,35 7
(Only common elements) = [3, 5, 7)

(ANB)NC _ 35 731~(2. 3. 4.5. 6
~ (Only common clements)
= {3, 5}
AN(BNC) =9
ANB =(1,3.57/N{2 34,5, 6)

(Only common elements)
= {3 5]

AN(BAC) _(2357§;m3 5)
AN(BNC) =(35)

AN(BAC) _ (AnNB)AC  *©

5. :fU-—{78910 11,12,13,14}
={7,10,13,14} gog B = {781112}1,,,1,3,

(Aﬁﬁ‘) -A uB

Solution:-
U= (7,89 10 11 12, 13)
A= (7101314)]
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B= (781112}
(Only common elements)
AN B =1{7,10,13, 14}n {7, 8, 11, 12}

ANnB (7}
(AﬁB) ;U—(A("\B)
=(7891011,121314]- [7}
=89 10, 11, 12, 13, 14}

I r
AuUB
A =(7,10,13,14)
Firstwe find 4 =u—B
=(7.8,9,10,11,12,13,14){7,10,13,14]

elements of A are left
=(8911,12)
Now B=(7,8,11,12)
r
B = u— A -
r =(7.89,1011,12,13,14}-7,8,11,12}
elements of Blare left
B =19.1013,14)

.HA"'UB' .
 =(89,11,12}\u(9.10,13,14)
=(8,9,10,11,12,13,14} (M)

(AnB) =4 UB .

6. U=14,6,8,9,10}, A=1{4,6}a39B=1{6,8,9} then

verify De Meorgan's Law
Solution:- :
First we write De Morgan's Laws

(i) (AuB) =ANF

(ii) (AnB)' = 4,8
(1) u=(4,68.910/
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(11) A=(4,6]
(111) B={6,89]
Ist Law
AuB)©
AUET A€ v B¢

LHS AYUB =(46)(689)
=({4,6,8,9] (iv)
=(4,6,8,9,10)/-4,6,89/
=(10}

Ac - U — A

From (i) and (ii) =(4,6,8.9,10}-(4,6}
=(8,9,10}

Bc =R_B

={4,6,8,9.10)-{6,8,9)
BC = (4, JG}

AC ﬁBC ={8,9,10})  (4.10)
={10)
Result (v) and (viii)

(AUB)" =A° nB°
(AnB)S = 4° UBE

2nd Law
LHS A =(4,6]
B={6,8.9,'
ANB =(46)(689]
={6]

NGW(AI"‘IB)C =N—(Afﬂ\B)
= (4,6.8,9,10)-({6]


Rectangle


44
=(4,8,9,10)
A€ =H“"-A
RHS =({46,80910}-[46)
=({8910)

and BC —— U— B
=(4,6,8,9,10}-{6,8,9}
={4,10)

Ac UBC ={8.9,10} (4,10}

P =[482910)
Proved

(AnB) = 4° U B¢
7. wU={1,2,3,456,7,89}, 4={2,3,6,9 ana

B=1{1,3,6,7,8} then verify(4UB) =4 nB
LHS
AUB =(2369}(136.738)
. =(1,2,3,6,7.8,9/

(AuB) =u—(AVB)
=(1,2,34,5,6,7,89)12,3,6.7.89)iv,i
=(4,5]

RHS  =u-4
={1,2,3,4,56,7.89)-{2.3.6,9}
=(1,4,57.8)

B' =u—-B
=(1,2,34.56,7.89)1,3,6,7.8)

., B =12459)
Now A"ﬁ B =(14.57.8/0(24,59)
=(4,5)...
(AUB) = 4 nB
LHS=RHS

-
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8- Fill in the blanks:

i AVA= - i) ANA=

i) AP = . (inAnd= )
v) PUDP= i) (AnB) =
vi) (AUB) = i) (4 ) =

() 0n0 = ™ AnAd =
Answers:

(i) A (i) A (i) A & (v ¢
M) A UB i) AAB (ii)A () ¢ (x) ¢
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y A={3,5.6), B={13), Find AxB and B>/

j 8
and also the domains and range of the two binary
relations established at our own for each case.

Solution:-

A=(3.5.6]
B=(1,3]
A xB =(3,56) x{13)
M[JJ).(.&‘,S),{_S,1],(5,3),{6.1J,{6.3}
R, ={(3.1).(5,3)}
Dom R, ={3,5}
Range R, =(13)
Let R, ={(3.1).(3.3).(5.3)]
Dc " -{35]
Range R, =(1.3}
Now A=(356]
B=(13]
Then BxA =(1,3]) x{3.56)

={U-3J-(1-5).(I.ﬁ).t’3+3).l'3.5j,(3.6}!

Let R; ={(1,3).(3.3)}
Dom RJ =”.3}
Range R; =(3} |
Let R, ={(1.5).(1,6J.(3.5r.{j.ﬁj}
Dom R, ={13]

Range R, =(5.6}
2- If A= {=2,1,4}, then write two binary relations

A also write their domains and range.

Solution:-
A={-2,1,4]

A XA =(-2.14] x{-214]
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=((—2,=2).(=2,1)(-2,4).(1,-2).(1,1),(1,4),
(4,-2).(4,1).(4,4))
R, ={(-2,-2),(1,-2),(4.4))
Now DomR, ={-2,14)
Range R, ={-2,4)
Let R, =((-2,1),(-2,4)(1,1),(4,1))
Now DomR, ={-2,1,4)
Range R, =(1,4)
3-  Write the number of binary relations possible in each of
Sollowing cases.

(i) In C X C when the number of elements in C is 3.
(i) In Ax B if the number of clements in set A is 3 and

in set B is 4.
Solution:3(ii)
Number of elements C
Number of Binary relation Cx C
Number of elements Cx C
Formula
If number of elements in characteristic in cartesian
product is 'n' then number of binary relation will be 2"
Number of Binary relation CxC = 2°

Number of elements of A= 3
Number of elements of B= 4
Number of elements A xB = 3 x4=]2
Number of Binary relation AxB = 22
4 If L={1,2,3} and M ={2,3,4} then, write a
binary relation R such that
R={(x,y)\xeL,ye M Ay<x}. Also write
Dom (R) and Range (R).

Solution:-

3

?
Ix3=9

n u

L= (123]
M (2,3,4)
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rR={(x,y)/ xeLyeM~Any<x}

Now R={(x,y)/xeLyeMAy<x}

The explanation of this condition is that we have to
write such kind of binary relation, whose first
elements are the number of L. And in the 2nd
condition is thai, second elements should be member
of M. According to the condition 1st elements are
smaller or equal.

Now LxM = ({1,2,3] x[2,3,4]
(1,2),(1,3),(1,4),(2,2),(2,3),
{(2,4),(3,2),(3,3),(3,4) }
R= ((2,2)(3.2).(3.3)}
Dom R = (2.3
Range R = {2,3)
S- if X=1{0,3,5} and ¥ =1{2,4,8} , then establish
any four binary relationsin X x Y,
Solution:-
XxY=(035) x({248)
=((0,2),(0,4).(0,8).(3,2).(3,4),
(3.8).(5,.2).(5,4).(5.8))
Now R, ={(0.2)}
R, ={(08).(34)]
R; =((3,8)}
R, ={(0,4),(3.2),(3,8).(5.2),(5.8)}
- ‘lf A={a,b,c} and B=1{2,4,6} and
f ={(a,4),(b,4),(c,4)} is a binary relation
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ﬁ

from Ax B, then show that 'f' is A into B function.

Solution:- Proof
A= (a, b, c]
B={2 4, 6)
f={(a 4)(b, 4).(c 4))
Domf=fa b c}] = A
i) The first condition of function is proved.
i) There is no repetition in the first element of ordered
pairs contained in "f" i.e. a, b, ¢ is not repeated.
The second condition of function is proved,
T.‘i_e T is called a function from A to B and expressed
as f:A - B

Range f = (4] :
Rangef=1{4}# B
Rangef= {4} S C Hence £ A into B is function
7- apA=tmnt gna B={,23} ,,.4
g ={4,3),(m1),(n.1)} is a binary retation from
AX B | then show that 'g' is A into B function.

Solution .-
A ={l.m n}
B =(1,2 3
g8 =((1 3).(m, 1)(n 1)}
Domg =(lLm n)=A
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#

The first condirion of function is proved.
There is no repelition in the first element of ordered
pair contained in “g". i.e. |, m, nis not repealed.
The second condition of "f" is proved.

Then "g" is called function from A to B and expressed

as f:A 5 B
Rﬂﬁgeg ={3, 1)}

_{3,1}+8B

I3 1}CD

Range g
Range g

But Hence 'g'is A into B function. '

1f A={L35} and B={x,y,Z} and

g =1{(1,x), (3:}’),(5,3)} is a binary relation from

Ax B, then show that 'g' is A onto B function.

Solution:-

A ={1,35)
B ={xy.z/
g ={(L x).(3. ¥ 2)}
Domg ={135) =A
The first condition of function is proved.
There is no repetition in the first element of ordered
pair contained in g’ ie. 1,2, 3isnot repeated.
Thus second condition of function is proved.
Range g ={x.y.2}
Range g =(xy.2] = B
Thus "g" is Aonto B function.
Hence "g" is called function from A to B and
expressed as f:A = B
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