I- 1f A={1,4,7,8},B={4,6,89}4and C ={3,4,5,7}

find:
i) AuUB (i) BuC
(i) ANC Gv) AN(BNC)
v (AVB)VC i) (ANB)NC
Solution: 1(i)
A=(1478)
B ={4062829)
AUB =7
AUB =(1,47.8)U (4,68 9)
={1,46 78 9]
Solution: I(ii)
Taking commun elements once a time
= (46289
{Z' = ,"3 4,57}
BuC =
BUC = 4 , 8,91V (3, 4,5 7}
UC =(345674829]
Solution: Ifmj
A=(1478)
C=(3457)
NC =72
. AnC =14,
Solution; Il_"w)
A={[1478)
B={(4625829)
C={(34357]
AN(BNC) =?
B=(46289
C=x{3457
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Pilot Super One General Mathematics Sth 38
BnC = {4.6,8 91N (34,5, 7)

= [4) .

AN(BNC) = (1,4,7,80 (4)

= (4]
Solution:1(v)

(AUB)UC =7
A={(1,478
B={(4689)
C={(3457
A=1{(1478
B=1(406289)

AUB =1(1.47.8)\J[4,68,9)

AUB =(1L4.789)
(AVUB)UC =(1,46738, 9113,4,5,7)
(AVUB)UC 113,456, ?.3.53::

Solution: 1(vi)
{A!"IB)F\C = 7
A=(1478])
B=(46289)
C=1(3457
A={(1478) -
B=(462829)
ANB = (1,47, 8/N[46 8 9)
= (4} '
(ANB)NC = (4] (3, 4,5, 7)
= {4)

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

and C={2,3,5} ryerify that:
(ANB)NC=AN(BNC)

Ll T TT &
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(ANB)NC =7
ANB =(1,7,11,1517,21})M{11,17,19,23}
={11,17) (iv)
(ANB)NC ={11,17})N(2,35]  (w)(ii)
::b }emptjr set (No element is common)
RHS
=AN(BNC) =2

BNC =(11,17.19.23) N {2.3.5)

={ } (v) No element is common

AN(BNC) =q710151721) {0 ()v)
=[.}
=0

_ LHS =RHS

 (AnB)nC _An(BnNnC)

3- HA=‘2!46}!B={3!6;F:IE}M C=f476:81-"]}
verify that:

Au(BuUC)=(AUB)UC

oy

_-Soluﬂau:
(AuB)uC =
AUB =(2,4,6} U (3,6,9,12)

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

Takjngmmnnclemntsomaﬁm

(AVB)UC =1(2,3,4,6,9, 12} U (4, 6, 8, 10)
=({2,3,4,6,8,9, 10, 12}

AU(BUC) =7

(BuC) ={2,4.6}u{3,4,6,8,9,10.12}

_{3,4,6,8,9,10,12}

e
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Pilot Super One General Mathematics Sth M
AU(BUC) _{2,4,6}U{3,4,6,89,10,12)}
-{2,3,4,6,8,9,10,12}

LLHS =R.HS

¢ 1rA4=1{2,3,5,7,9}, B={1,3,5,7} gnd

. C={2,3,4,5,6} yurify that:
(ANB)YNC=AN(BNC)

(ANB)NC _,

(AnB) —(2 357 91, 3,5,7)
(Only common elements) = [3, 5, 7) '
(ANB)NC _(3571n(2.3.4,5.6)
" (Only common elements)
' =(3.5)]
ANn(BnC) =1
ANB =(1,3357/N{23 45 6}

(Only common elements) .
=(3 5]

An(BﬁC) = {23, 5?§}nf3 5;
AN(BNC) ={3 5}

AN(BNC) - (ANB)NC

5- IfU={7,8,9,10,11,12,13,14)
A={7,10,13,14} gpg B= {731112}mq,g,

e
i

(AmB) AUB

Solution:-
' U= (7,809 10 11, 12, 13)
A= (710,1314)
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Pilot Super One General Mathematics 9th 342
| B= (7811,12)
(Only common elements) ;
AAB = {7.10,13, 14}n(7, 8, 11, 12}

AﬁB: {7}
(AnB) =U—(ANB)
=(7.8,910,11,12,13,14)- [7]
=(8, 9,10, 11, 12, 13, 14}

A uB
A =(7,10.13,14)

First we find A =u—B
: =(7.8,9,10,11,12,13,14){7.10,13,14}
elements of A are left
=(8911,12]
Now B=(7811,12}
B' =u—A -
r ='??.8.9.Iﬂ,H,!E.H,H}—{?.S,H,IZ}
elements of B are l:ﬁ
R =(91013,14)
A: uB
' ¢ =/89,11,12}\[910,13,14}
-(8.9 10,11,12,13,14} (M)

(r‘lﬁB} AuB
6 U= {468910}, A={4,6}4naB = {GSQ}MH
veriryDeMorglnsan

Solution:- .
First we write De Morgan's Laws

(i) (AUB) = A° N B*

(ii) (AnB)' - P |
(1) u~|’4,6,8.9,1ﬂ,*
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o ———

(ii) A={4,6}
(iii) B=(6,89)
1st Law

(AuB)*

= A U B¢

LHS AJUB =(46) (689
=(4,6,8,9) (i)

Now (AuB)S =4—(AYB)

=(4,6,8,9,10]4,6,8,9/
=({10}
Ac —u—A
From (i) and (ii) =(4.6,8.9,10}-[4,6)
=(8,9,10}

={4,6,8,9,10}-{6,8.9]
B‘C = f";. }ﬂ}

A€ ~ BC =(8,9.10)  (410)
=(10}
Result (v) and (viii)

(AuB)° =4°nB°
(AnB)f = 4y B®

2nd Law
LHS A ={4,6)
B={6.8.9]
ANB =(4,6)(689)
={6)

Now (AﬁB)C =H_{Aﬁ3)
= [4,6,8.9,10)-(6)

e
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Pilot Super One General Mathematics 9th 34
={4.8,9.10)
A€ =u—-4
R.HS ={4,6,8910)-{4,6]
=(8,9,10}
and BC —u—B

=(4,6,8,9,10)-(6.8.9)
={4,10}
A€ U BE =(89.10} ,(4,10)
P =[48910)

Proved
(AnB)° = 4y B¢
7. HU={];213141516:?381-9}! A={213t6$9} and

B={1,3,6,7,8} then verity(4UB) =4 nB
LHS
AU B =(23,69)\_,{13678)
=(1,23,6789)

(AuB) =u—(AUB)
=({1,2,3,4,5.6,7.8,9)1,2,3,6,7,8,9}iv,i
={4,5)

R.H. S A Fi A

(1,2,3,4,5,6,7,8,9/—2,3,6,9}

{1,45,7.8)

B' u-B
=(1,2,3,45,6,7,89)1,3,6,7.8)

B =12459)

]

r ]
Now 4 nB =(14.57.8/"(2459)
' ={4,5)....
L ’
(AuB) =4 nB
" LHS=RHS
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8- Fill in the blanks:
(D AUﬁ=m (ii) AN A=
(ﬁ)ALJq):_____ (iv}Aﬁ(D=

WPYP=_____ Giy(4nB) = -
i) (AUB) = i) (A ) =
@ 00 = ® And =

* Answers:

i A (i) A (i) A (iv) & (v ¢
) AUB (i) AAB. Gi)-A (@ ¢ (X ¢
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N

I- If A={375:6}r B={193},Fiud Ax B and Bx A

and also the domains and range of the two binary

relations established at our OWnR for each case.
Solution:- o
B={1,3] il
={3,5,6) x{1,
L ﬂf’fi1J-1'3-3}-'.’5.1].1’5,3},{6,1},{5-3}
R, ={(3.1).(3.3)]
Dom R, ={3.5)
Range R, =(1,3]
e E Ry=(GDBINE)
Del ©. 9,531
Range K; =fL3}6’J_
N A={35,
X, e {3.5,6}
A=(13] x{3
N} - ={TL3}.{1.5}_,{!.6].{3.3}.[3,5].{3.6},*
l.nﬁt R_‘¥ =|’r1r3j:{3rjjj
Dom R; =(1,3]
R, =(3} ,
Lﬁnge R, =((1,5)(1.6)(3.5,(3.6)}
Dom R, =(1,3}
R R, ={5.6} '
2- If ATE*Z,IA}, then write two binary relations
A also write their domains and range.
Solution:- o
A xA =(-2.1.4] x({-214)
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={(-2,-2)(-2, ” (-2,4).(1, "ZMJ 1)(14),
(4.-2).(4,1).(4,4)]
Ry =((-2,-2),(1,-2),(44)]
Now DemR;, =(-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
Sfollowing cases.

(i) In CXC when the number of elements in C is 3.
(ii) In Ax B if the number 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 €
Number of elements CxC
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 = 27
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).

Sﬂfﬂﬂﬂﬂ.‘-

a

3
?
Ix3=9

W un

L= ({123}
M (2,3.4)
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r{(x,y)/ xelLyeMAay<x}
Now R={(x,y)/xeL yeMAay<x}

The explanation of this condition is that we have to
write such kind of binary relction, 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 Ist 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)]
DomR = (2,3
Range R = {2,3]
s 1f X={0,3,5} and ¥ ={2,4,8} , then establish
any four binary relations in X' x Y .

Solution:-
"X x¥={035} x{2,4,8)
=((0.2),(0,4).(0.8),(3.2).(3,4),
 (3.8)(5.2).(54)(5.8)}
Now R, =((02)]
R; ={(0,8).(3.4)}
R; =[(3.8)}
R, =((04).(3.2).(3,8).(5.2).(3.8)}
6- 'If A={a,b,c} and B={2,4,6} and
f={(a,4),(b,4),(c,4)} is a binary relation

e
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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)
Dom f = {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, c is not repeated.
The second condition of function is proved.
ﬂif "f" is called a function from A to B and expressed
as f:A- B

Range f = (4] :
Rangef= {4} # B _
Range f = {)cC Hence ' A into B isﬁnﬂiﬂg

7. 1pdA=tmn} 4.4 B={,23} .ad
g ={(,3),(m,1),(n,1)} is a binary relation from
AXB | then show that ‘2" is A into B function.
Solution:-
A =[l,m n}
B =(1,2 3]

]

g =((l 3).(m, 1).(n, 1)}
| Domg ={lLmn]=A

T
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i)  Thefirst condition'of function is proved.
ii) There is no repetition in the first element of ordered
pair contained in "g " i e L m, nis not repeated.
i) The second condition of "“f" is proved.
Then "g" is called function from A to B and expressed
as f:A=> B
Range g =(3, 1}
-
But Hence 'g'is A into B function.

s 1f A={35 and B={x,y,z} and

g ={(1,I}:{3-}’},(5,2}} is a binary relation from
Ax B then show that 'g’ is A onto B function.

Solution:-
A ={135}
B =(xyz]
g ={(L x).(3. y}(5. )
Domg ={1,35]=4A
i) The first condition of function is proved.
There is no repetition in the first element of ordered
pair contained in 'g" i.. 1, 2, 3 is not repeated.
Thus second condition of function is proved.
Range g =[xy}
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

——— —— -
——————
[ ———
—— -
e
—— i ——— —
—— ——— — —
———————
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