1. 15 A={1,4,7,8},B={4,6,89}andC ={3,4,5,7)

find:
iy AuUB i) BuC
(i) ANC iv) AN(BNC)
(v) LAUB)UC i)y (ANB)NC
Solution: 1(i)
A={(1478)
B ={(40628 9
AvuB =7
AUuB =1{1,.4,7 8V (4,6, 8 9)
= {1,467 8 9)
Solution: 1(ii)
Taking common elements once a time
B=1[4628 9
C=1(34257)
Bu(C =7
BuUC ={4,6809)U (3,45 7)

BuC ={34567289}
Solution: I(iii)

A=1[1478)
C=1(342517)
AnC =7
ANC = 1[4, 7}
Solution: I(iv)
A=1{(1478]
B=1{(4062829)
C=1{34123517]
AN(BNC) = ?
B = (468 9)
C=1{3457)
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h
BNC = (4,68 9N (3 4,5, 7)

= (4]
AN(BNC) = (1,4,7,8N (4
= (4]
Solution:1(v)
(AUB)UC =7
A=1(14728)
B =(4,628 9]
C=1(34257)
A= (1, 4 7 8/
B = /4. 6, 8, 9}

AUB =(1.47.8/U(468 9)

AUB - (147,89
(AUB)UC - (1.4,67,8,9)\U(3,4,57)
(AUB)UC - (1.3,4,567.89

Solution: 1(vi) \ 3
(ANB)NC = 2
A=1{(1478)
B=(46289)
C=1{(3457)
A={(1478 )
B =(4,689)
ANB = (1 4, 78/(‘\{4689}
= (4]
(ANB)NC = [4)\(3. 4.5, 7)
= {4)

22 I A={1,7,11,15,17,21},B = {11,17,19,23)}

and C={_2,3,5} verify that:
(ANB)NC=AN(BNC)

Calsetinm T T O
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(ANB)NC =7
ANB ={I.7.H,15,I7,21}ﬁ{11,17,19,23}
={11,17} (iv)
(ANB)NC =(11,17)0(2,35]  (iv)Gi)
={} |
=¢ empty set (No element is common)
| RH.S
=AN(BNC) =2
BNC =(11,17,19,23){2.3.5}

={ } (v) No element is common

AN(BAC) =(1,7.11.1517.21) {OF (i)v)
={ J
=¢
LHS =RHS
(ANB)NC _ANn(BNC)
3- IfA={2,46],B=(3,679, 12)and C={4, 6,8, 10}
verify that: |
Au(BuC)z('AuB)uC

"oy

Solution:
(AUB)VC =2
AUB =(2,4,6)  (3,6,9, 12}

={2,3,4,6,9,12)

Taking common elements once a time

(AUB)UC =(2,3,4,6,9,12}U{4.6.8 10}
={2.3,4,6,8,9,10, 12}

Au(BuC) =

(BuC) ={2,4,6}u{3,4,6,8,9,10,12}

_{3,4,6,8,9,10,12}
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AU(BUC) _{2,4,6}0{3,4,6,8,9,10,12}
-{2,3,4,6,8,9,10,12}
LHa =RH.S
¢ 1 A4=12,3,5,7,9}, B={1,3,5,7} 4nd
- C={2,3,4,5,6} verify that:
(ANB)YNC=AN(BNC)
(ANB)NC _ 9

(Only common elements) = (3, 5, 7/

(ANB)NC _ 155 71~12. 3, 4.5.6)
~ (Only common elements)

(AnB) =235 79135 7)

= {3, 5}
AN(BNC) =19

ANB =(1357)N{(2 3 4,5, 6)
(Only common elements) .
={3 5)

An(Br\C) —{2357§}ﬁ(3 5}
AN(BNC) ={(3 5)

AN(BAC) _ (ANB)nC ™

- I U ={7,8,9,10,11,12,13,14}
A={7,10,13,14} 4pg B = {731112},,,,05,

(AhB) A uB

Solution:-

U= (7,89 10,1112, 13)
A= {71013,14)
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B= (781112}
(Only common elements)
A~ B = 17,10, 13, 14}n {7, 8, 11, 12}
ANnB (7}
=(7891011,121314)- [7]
=(8, 9 10 11, 12, 13, 14}
r f
AuB
A ={7,10,13,14}
First we find A =u-B

_ =(7.89101112,13,14)+7,10,13, 14}
elements of A are left

=(8,9,11,12}
‘Now B={7.8,1I,12}

B' =u—A 2
s =(7.8910,11,12,13,14}78,11,12}
elements of B are lcft

-{9 10,13,14)
A uB :
b ={8911,12}) (9101314}
....{89 10, H 12,13,14} (M)
(AﬁB) = uB
6. U=14,6,89, 10} A=1{4,6) 4ng B = (6,89} then

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

(i) (4uB) =4 OF

(ii) (AnB)' = 4 B
(1) {468910}
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(11) A=(4,6]
(111) B={6,89]
Ist Law
(AUB)C =AC.UBC-'

LHS AUB =(46)0(689)
={4,6,8,9) ()

NOW (AUB)C =u—(AU.B)
=(4,6,8,9,10)—4.6,8,9)
={10}

A‘c =U-— A
From (i) and (ii) ={4,6,8,9,10}-(4,6}
=(8,9,10)
Bc =u"B
={4,6,8,9,10]-{6,8,9]
BC ={4,10)

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

(’AUB)C = A° n B¢
(AnB)° = 4€ L BC

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

= (4,6.89,10)-(6)
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AC _-_u_—A
RHS ={4,682910)-{4,6)
=(8,9,10)

and Bc =U _"B
=(4,6,8,9,10]-(6,8,9}
={410)}
A€ U BE =(89.10}, {410/
P ={4,8,9,10)
Proved

(AnB )¢ =AcuBc|
7- HU={1:2:394!5.36:7:819}’ A={233!6?9} and

B={1,3,6,7,8} then verify(AUB) =4 nB
LHS
AUB =(23,69 (13,678
=(1,2,3,6,7.89)

(AUB')' =u—(AVUB)
=(1,2,3,4,5,6,7,8,9)1,2,3,6,7,8,9)}iv,i

=(4,5}

RHS =u-4
={1,2,3,4,5,6,7.8,9]2,3,6,9}
=(1,457.8)

B =u-B
=(1,2,34,56,7,89)-13,67.8)
B' ={2,4,5,9)
Now A’n B =(1457.8/N (2,459}
- =4 3
(A U‘B) =,A nB

LHS=RHS
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8- Fill in the blanks:

@ AvA=__ i) AN A=

i) AV P = - iv) AND =

(v PP = vi) (AnB) =

i) (AUB) = i) (A ) =

(x) 0N = ® And =
 Answers:

) A (i) A (i) A (v & () o
i) A UB i) AAB (ii)A (X ¢ (x ¢
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i A=1{35,6}, B={1,3} Find AxB and BxA
and range of the two binary

1-

and also the domains

relations established at our OWR

Solution:-

for each case.

A=(3,5,6]
B={13]
A xB =[3.56) x{1.3)
é{(3,1).(3.3)-(5.”.(5,3).(6.1}.(6.3}
R, =((3.1.(5.3)]
Dom R, =(3,5}

Range R, ={1,3}
R, ={(3’.I}.(3.3),(5,3)}

Dc T -3
Range R, =(1.3]
A=(356]
B={13}
Then BxA =(13) x{3.56}
={(1.31.(1,5),0.6J.(3.3).(3.5J1(3.6)}
Let R, ={(1,3).(3.3)]
Dom R; =(1,3)
Range R; =(3] |
Let R, ={(l.5).(l,6).(3.5r,(3.6)}
Dom R, ={1,3}

2- If A= {=2,1,4}, then write two binary relations

A also write their domains and range.
Solution:- | '

Let

Now

A={-2,1,4}
A xA =(-2.14) x{-2.1.4]
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e ———————————————————————————————————
=((=2,-2)(2.1)(2,4).(1,-2).(1,1),(1,4),
(4,-2).(4,1),(4,4))
R, ={(-2,-2)(1,-2).(44)]
Now DomR, ={-2,14}
Range R, ={-2,4}
Let R, =((=2,1),(-2,4),(1,1),(4,1))
Now Dom R, ={-2,1.4]
Range R, =(1,4)
3- Write the number of binary relations possible in each of
Jollowing cases.

(i) In CxC when the number of elements in C is 3.
(i) In Ax B if the nun:lber of elements 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
f’

3Ix3=9

[=(123)
M (2,3,4)
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R={(x,y)/ xeLyeM~any<x}
Now R={(x,y)/xeLyeMAny<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),
N {(2,4),(3,2),(3,3),(3,4) }
R=((2,2).(3,2)(3.3)}
DomR = (2,3
Range R = (2,3}
5- if X=1{0,3,5} ana ¥ = {2,4,8} , then establish
any four binary relations in X' x Y,
Solution:-
X xY={035} x(2,4,8)
=((0,2),(0,4).(0.8).(3,2).(3,4),
(3,8),(5.2).(5.4).(5.8)}
Now R, ={(02)]
R, ={(0,8).(3,4)]
R; ={(3,8)}
R, ={(0,4),(3.2),(3,8).(5.2).(5.8)}
6 1f A={a,b,c} and B={2,46} and
f={(a,4),(b,4),(c,4)} is a binary relation
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“

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

Solution:- Proof

A fa b, c]

B= {2 4, 6/}

f={(a 4).(b, 4).(c, 4)]
Domf = {a, b, c} = A

The first condition of function is proved.
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 " is called a function from A 10 B and expressed
as f:A - B

i)

i)

Range f = (4]
Range f = {4}#B

]

Range f = {4}cC Hence ' A into B is function
7- IfA:{[’m*n} and B={1,23]

and
g ={(/,3),(m,1),(n, D} is a binary relation from

AX B | then show that 8'is A into B function.
Solution -
A ={l,m n}
B ={1 2 3}

g ={(l 3).(m, 1).(n, 1))
Domg ={l, m,n] =A
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_ - e #‘ #

i)
ii)

iii)

The first conditian'af function s proved.
There is no repetition in the first element of ordered

pair contained in "g". i.e. |, m nisnot repeated.

The second condition of "f" is proved.
Then "g" is called function from A to B and expressed
as f:A = B.

Raﬁgeg =(3, 1)}
Range g .__{3,]}#53

Rangeg={3JI}CB

But Hence 'g'is A into B function.
If A={13,5} and B={x,y,z} and
8= {(lax)s(3! }’),(5,2)} is a binary relation from

Ax B then show that 'g' is A onlo B function.

Solution:-

A ={135]
B =(xyz]
g ={(Lx).3 Y52
Domg ={1,3.5}=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.z2} =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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