Class 10t Chapter 5

Exercise 5.1

l Ot h C LAS S Question No.11f X ={1,4,7,9} and

Y = <{2,4, 5, 9} then find:

MATH solution

X UY ={1,4,7,9}U{2,4,5,9)
—{1,2,4,5,7,9}

(i) X NY

CHAPTER 5 X Y ={1,4,7,9}~{2,4,5,9}
~{4,9

(iii) YUX{ }

YUX ={2,4,59}U{14,7,9}

SOLUTION | Jhassts)

Y A X ={2,4,59}"{14,7,9)

NOTES a0

Question No.2

If X= Set of Prime numbers less than or equal to 17.
Y=Set of first 12 natural numbers, then find
Solution:

X :{2,3,5,7,11,13,17}

Y :{1,2,3,4,...,12}

(i), XY

XUY = {2,3,5,7,11,13,17}u{1, 2,3, 4,...,12}
= {1, 2,3,4,5,6,7,8,9,10,11, 12,17}

(i YuX

YuX= {1, 2,3, 4,...,12}u{2,3, 5,7,11,13,17}
={1,2,3, 4, 5,6,7,8,9,10,11,12,17}

(i) X NY

XY ={2,3,5,7,11,13,17}m{1,2,3,4,...,12}
={2,3,5,7,11}

(iv) Y X

YNX= {1, 2,3, 4,...,12}m{2,3, 5,7,11,13,17}
={2,3,5,7,11}

Q3lfX=¢ Y=2Z" T=0O" thenfind
(i) X UY

X=¢

Xuy={}u

X UY ={0,1,2,3.....
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(i) X UT

X=¢ T={135.]
XuUT=¢uU{l35..}

X UT ={1,35...)

(i) Y UT

Y={0123...} T={1357..}
YUT ={0,1,23....} U{1,3,5,7...}
YuT={O,1,2,3,4,5

(iV) X Y

X=¢ Y={0123

XY ={1n{0123
XnY={}

(V) X T

X=¢ T={1357.}
XAT={}n{L357..)
XNT={}or¢

Wi)Y AT

YNT=2Z"nO"

Y AT ={1,2,3,45,

Y AT ={1,357..}

Q41fU ={x|xeN"3<x<25}

X ={x|xis Prime "8< x < 25}
Y ={x|xe W"4<x<17}

then find the value of:

Solution: U ={4,5,6,7,...,25}

X ={11,13,17,19,23}

Y ={4,56,7,...,17}
(i) (XUY)!
X LY ={11,1317,19,23} U{4,5,6,7,...,.17}
={4,5,6,7,8,9,10,11,12,13,14,15,16,17,19, 23}
(XUY)'=U—(XuwY)
~{45,67...,25}~{45,6,7,8,91011121314,15,16,17,19,23}

= {18, 20,21,22, 24, 25}

(i) X "Y'

X'={4,56,7,..,25) —{11,13,17,19,23)
4,5,,..10,12,14,15,16,18, 20, 21, 22, 24, 25}

'= {4,5,6,7,...,25} —{4,5,6,7,...,17}

{18,19, 20,21,22,23, 24, 25}
X'NY'={4,5,6,7,80.....17,19,23) 1 {18,19, 20,21, 22, 23,24, 25}

X 'NY '={18,20,21,22,24,25)

(i) (X NY)'
(X mY) = {11,13,17,19, 23} 0{4, 56,7, ...,17}
= {11,13,17}
(X mY)':U —(X mY)
= {4, 56,7,..., 25} — {11,13,17}
={4,5,6,7,8,9,10,12,14,15,16,18,19, 20, 21, 22, 23, 24, 25}
(iv) X'OY'
X'=U-X-= {4, 56,7,..., 25} —{11,13,17,19, 23}
={4,5,6,7,8,9,10,12,14,15,16,18, 20, 21, 22, 24, 25}
Y'=U=Y= {4,5,6,7,...,25}—{4,5, 6,7,...,17}
= {18,19, 20,21,22,23,24, 25}
X'uY'= {4, 5,6,7,8,9,10,12,14,15,16,18, 20, 21, 22, 24, 25}
u{18,19, 20,21,22,23,24, 25}
={4,5,6,7,8,9,10,12,14,15,16,18,19, 20, 21, 22, 23,24, 25}
Q5if X = {2,4,6,...,20} andY = {4,8,12,...,24}
then find the following
Solution: (i) X —Y
X —Y ={2,4,6,8,10,12,14,16,18,20} - {4,8,12,16, 20,24}
= {2, 6,10,14,18}
(i)Y =X
Y-X= {4, 8,12,16, 20, 24} —{2, 4,6,8,10,12,14,16,18, 20}
={24]

Question No.6 If A=N and B=W then find the value of

Solution: (i) A—B
A-B=N-W :{1,2,3,...}—{0,1,2,3,...}
={
(i) B—A
B-A=W-N :{O,l 2,3,...}—{1,2,3,...}
= {0}
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Exercise 5.2
Question No.1

if X={1,3,5,7,

Z ={2,3,5,7,11,13,17,19,23}

then find the following

i) Xu(Yyu2)

=(Yu2)

Yuwz={0,2,4,6,8,

u{2,3,5,7,11,13,17,19, 23}

YuZ
0,2,3,4,5,6,7,8,10,11,12,13,

B {14,16,17,18,19, 20,23 }

XuYu2)

~{1,3,5,7,.....19} U
{ j

14,16,17,18,19, 20,23
XuYu2z)
B {0,1, 2,3,4,5,6,7,8, 9,10,11,12,13,}

{O, 2,3,4,5,6,7, 8,10,11,12,13,}

14,15,16,17,18,19, 20,23
(i) (X vY)uz
=({1.35,7, 20})
w{2,3,5,7,11,13,17,19, 23}
={0,1,2,3,4,5,6,7,...20} U
{2,3,5,7,11,13,17,19, 23}

={0,1,2,3,4,5,6,7,......20,23)
(i) X (Y2)
~{1357,
-{1357,

=1

20)n(2,3,57,11,1317,19,23)}

(V) (XNY)nY

={(1357, 20)n(2:35,71113,17,19,23)
{1n{2,357,11,1317,19,23]

={}

(V) Xu(Yn2)

20)
(2,3,5,7,11,13,17,19,23)
~1357,....19)U{2]

={L2,35,7,.....19}

(Vviy)(XuY)n(XuwZ)

XuY :{1,3,5,7, 20}
= {0,1, 2,3, 4,5,6,7,....20}

XuZ= {1,3,5,7, 19}u{2,3, 5,7,11,1317,19,23
= {1, 2,3,5,7,9,11,13,15,17,19, 23}

=(XuY)N(Xu2Z)

={0,1,2,3,4,5,6,7,...20} n{1,2,3,5,7,9,11,13,15,17,19, 23}

= {1, 2,3,5,7,9,11,13,15,17,19}

(Vi) X n(Y nZ)

={1,3,5,7,....19) 1 {(0,2,4,6,8,.......20) "(2,3,5,7,11,13,17,19,,23)}
:{1,3,5,7,.......19} n{0,2,3,4,5,6,7,8,10,11,12,13,14,16,17,18,19, 20, 23}
={3,5,7,11,13,17,19}

(Viii) (X AY)U(X NZ)

X Y ={1,35,7, 20}
XY ={}

XNZ={,357,....19~{2,3,5,7,11,13,17,19,, 23}
XnZ=4{35,7111317,19}

(XNY)U(X nZ)={}u{3,5,7,11,13,17,19}
(X NY)u(X nZ)=43,5,7,11,13,17,19}
Question No.3 If U={1,2,3,4,5,6,7,8,9,10}
A={1,35,7,9},B={2,357}

then verify the De Morgen's lawsi.e,
(AuB)'=A'nB'and(ANB)'=A'UB'

Solution :

(AUB)'=ANB'

LHS=ANB

={1,2,3,4,5,6} " {2,4,6,8}

={2,4,6}

RHS=BNA
=1{2,4,6,8/"{1,2,3,4,5,6}
={2,4,6}

LHS=RH.S, so
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(I AUB=BUA Question No.3 If U={1,2,3,4,5,6,7,8,9,10}

LHS=AUB A={1357,9},B={2,357)
={1,2,3,4,5,6}U{2,4,6,8}
={1,2,3,4,5,6,7,8}

RHS =BUA
={2,4,6,83{1,2,34,5,6}
={1,2,3,4,5,6,7,8}

LHS=RH.S

then verify the De Morgen's lawsi.e,
(AUB)'=A'nB'and(ANB)'= A'UB'
Solution:
(AUB)'=ANB’
LH.S=(AuB)’
AUB={1,357,9}U{2,35,7}
={1,2,3,5,7,9}

(i) AN (BUC)=(A ~B) U(ANC) (AUB)'=U-(AUB)
L.H.S=AN(BUC) ={1,2.3,..,10}-{1,2,3,5,7,9}
= An({2,4,6,8)U{L4,8}) ={4,6,8,10;
—{1,2,3,4,5,6} {1, 2,4,6,8} RAS=ANE
—{1,2,4,6} A=A
={1,2,3,..,10} - {1,3,5,7,9)
R.H.S=(AnB)U(ANC)

{2,4,6,8,10)
AnB={1,234,56}n{24,6,8} B'-U-_B

{
§2’4’6} (1,2,3,..,10} - {2,3,5,7}
{

ANC={1234,56}n{14,8 1,4,6,8,9,10}

1,4) s
(ANB)U(ANC) = (2,461 U{La] A'NB'=1{2,4,6,8101 ~{1,4,6,8,9,10}
_(12.46) ~{4,6,8,10}

ST LH.S=RH.S

L.H.S=RH.S (AUB) —A'NB

So, An(BuC)=(AnB)U(ANC)
(ivyAu(BNnC)=(AuB)n(AUC)
LHS=AU(BNC)
=AU ({2,4,6,8/n{1,4,8})
={1,2,3,4,5,6} n{4,8}
={1,2,3,4,5,6,8}
RH.S=(AuB)n(AUC)
AUB={1,234,56}U{2,4,6,8}
= {1, 2,3,4,5, 6,8}
AuC = {l,2,3,4,5,6}u{1,4,8}
={1,2,3,4,5,6,8}
(AUB)N(AUC)={1,2,34,56,8"{1,2,34,5,6,8}
= {1, 2,3,4,5,6,8}
L.H.S=R.H.S
So, Au(BNC)=(AuB)n(AuUC)
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(ii)(AnB)'=A'UB'

LHS=(ANB)'

ANB={1357,9n{2,35,7)
={3,5,7)

(AnB)'=U-(ANB)

={1,2,3,..,10}-{3,5,7}
={1,2,4,6,8,9,10}

R.H.S=A'UB'

A'=U-A
{1,2,3,..,10} - {1,3,5,7,9}
{2,4,6,8,10}

B'=U-B

={1,2,3,..,10} -{2,3,5,7}
= {1, 4,6,8, 9,10}

A'UB'={2,4,6,8,10} U{14,6,8,9,10}

={1,2,4,6,8,9,10}

L.H.S=R.H.S

(AnB)'=A'UB'

QusestionNo.4 If U={1,2,3,..., 20},

X ={1,3,7,9,15,18, 20}

Y ={1,3,5,...,17} then show that

(HX-Y=XAY"

Solution:

L.H.S=X-Y

={1,3,7,9,15,18,20} - {1,3,5,...,17}
= (18,20}
RHS=X "Y'

Y'=U-Y
={1,2,3,..,20} -{1,35,...,17}
={2,4,6,8,10,..., 20}
X NY'={1,3,7,9,15,18,20}
~{2,4,6,810,..., 20}
= (18,20}
LH.S=RH.S
X-Y=XAY"

(i)Y -X =Y A X"

Solution:

L.H.S=Y - X

~{1,35,...,17} - {1,3,7,9,15,18, 20}

= {5,11,13,17}

RH.S=Y A X

X'=U-X
={1,2,3,...,20} - {1,3,7,9,15,18, 20}

2,4,5,6,8,10,11,12,13,

- {14,16,17,19 }

YN X '={1,3,5,...,17}m{

2,4,5,6,8,

10,11,12,13,14,16,17,19}
={5,11,13,17)

LH.S=R.H.S

Y-X=YAX'
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Exercise 5.3
Question No.1
if U=1{1234,..,10},A ={1,3,5,7,9} and B
={1,4,7,10}
Then verify the following questions.
i. A—-B=AnNB
LHS=A-B
={1,3,5,7,9} — {1,4,7,10}
= {3,5,9}
R.HS=ANB
B'=U-B
={1,2,3,4,...,10} — {1,4,7,10}
B' = {2,3,5,6,8,9}
AnB' ={1,3,579}n{2,3,5,6,8,9}
= {3,5,,9}
So, L.H.S=R.H.S
B—A=BnA
LHS=B-A
B—-A={147,10}-{1,3,5,7,9}
= {4,10}
R.HS=BnA
A=U-A
={1,2,3,4,...,10} — {1,3,5,7,9}
A' =1{2,4,6,8,10}
BnA ={1,47,10}n{2,4,6,8,10}
= {4,10}
So,L.H.S=R.H.S
(AuB) =A"nB’
LHS=(AUB) =U-(AUB)
U—-(AuUB)={1234,..,10}
- ({1,3,5,7,9}
u{1,4,7,10})
U-(AUB)={1,234,..10}
—{1,3,4,5,7,9,10}
L.H.S ={2,6,8}
RHS=AnNB
A=U-A={1234,..,10}
—{1,3,5,7,9}
= {2,4,6,8,10}
B'=U-B =1{1,2,3,4,..,10}
—{1,4,7,10}
={2,3,5,6,8,9}
A'nB'={2,4,6,8,10} n{2,3,5,6,8,9}
R.H.S = {2,6,8}
So,L.H.S=R.H.S
iv. (AnNB)Y=A"UB'
LHS=AnB) =U-(ANB)
U-(AnB)=1{1234,..,10}
- ({1,3,5,7,9} n {1,4,7,10})

U-(AUB)=1{1234,..10} — {1,7}
L.H.S ={2,3,4,56,8,9,10}
RHS=AUB'
A =U-A={1234,..,10}
—{1,3,5,7,9}
= {2,4,6,8,10}
B'=U-B ={1,234,..,10}
—{1,4,7,10}
= {2,3,5,6,8,9}
A'"UB' ={2,4,6,8,10} U {2,3,5,6,8,9}
R.H.S ={2,3,4,5,6,8,9,10}
So,L.H.S=R.H.S
(A—-B) =A"UB
L.HS=(A-B)
=U-(A-B)
={1,2,3,4,..,10} — ({1,3,5,7,9} — {1,4,7,10})
U-(AUB)=1{1,23,4,..10} — {3,5,9}
L.H.S ={1,2,4,6,7,8,10}
RHS=AUB
A=U-A=1{1234,..,10} —
{1,3,5,7,9}
={2,4,6,8,10}
A"UB =1{2,46,810} U {1,4,7,10}
R.H.S ={1,2,4,6,7,8,10}
So,L.H.S=R.H.S
vi (B—A)'=B'UA
L.HS=(B-4)
=U-(B—-A)
={1,2,3,4,..10} — ({1,4,7,10} —
{1,3,5,7,9})
={1,2,3,4...10} — {4,10}
L.H.S ={1,2,3,5,6,7,8,9}
RHS=B'UA=({U-B)UA
= ({1,2,3,4,...,10} — {1,4,7,10}) U {1,3,5,7,9}
={2,3,,6,8,9,} U {1,3,5,7,9}
R.H.S ={1,2,3,5,6,7,8,9}
So,L.LH.S=R.H.S
Question No.2if U = {1,2,3,4,...,10}, A =
{1,3,5,7,9}
B ={1,4,7,10},C = {1,5,8,10}
Then verify the following questions.
i. (AUB)UC=AU(BUC)
LHS=(AuUB)ucC
= ({1,3,5,7,9} u {1,4,7,10}) U {1,5,8,10}
={1,3,4,5,7,9} U {1,5,8,10}
L.H.S ={1,3,4,5,7,8,9,10}
RHS=AU(BUC)
={1,3,5,7,9} U ({1,4,7,10} U {1,5,8,10})
={1,3,5,7,9} U {1,4,7,8,10}
R.H.S ={1,3,4,5,7,8,9,10}
So,L.LH.S=R.H.S
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i. (ANB)NC=ANn(BNC)
LHS=AnNB)NC
= ({1,3,5,7,9} n {1,4,7,10}) n {1,5,8,10}
={1,3,4,5,7,9} n {1,10}
L.H.S ={1}
RHS=An((BNC)
={1,3,5,7,9} n ({1,4,7,10} n {1,5,8,10})
={1,3,5,7,9} n {1,10}
R.H.S = {1}
So,L.H.S=R.H.S
ii. AUu(BNC)=lAUB)N(AUC)
LHS=AUu(BnNC)
= ({1,3,5,7,9} U {1,4,7,10}) n {1,5,8,10}
={1,3,5,7,9} U {1,10}
L.H.S ={1,3,5,7,9,10}
RHS=(AUB)Nn(AUC)
= ({1,3,5,7,9} U {1,4,7,10}) n ({1,3,5,7,9} U
{1,5,8,10})
={1,3,4,5,7,9,10} n {1,3,5,7,8,9,10}
R.H.5{1,3,5,7,9,10}
SoL.H.S=R.H.S

iv. AN(BUC)=ANB)UANC)
LHS=An(BUC)
= ({1,3,5,7,9} n {1,4,7,10}) U {1,5,8,10}
={1,3,5,7,9} n {1,4,5,7,8,10}
L.H.S ={1,57}
RHS=ANB)UANC)
= ({1,3,5,7,9} n {1,4,7,10}) U ({1,3,5,7,9}n
{1,5,8,10})
={1,5,7} n {1,5}
R.H.5{1,5,7}
SoL.H.S=R.H.S
Question No.3 if U = N then verify De —
Morgans'sLaws by
UsingA =@ B = P.
Solution:
U=1{123,..}
A={}
B =1{235,7,..}
(AnB) =A"UB’
L.HS=(AnB)
=U-(ANB)
={1,23,..}—{ }n{2357..})
={123,..}—0
=L.H.S=1{123,...}
L.HS=AUB'
A=U-A={123,.}-0={123,..}
B'=U-B={123,..}—{23,57,..} =
{1,46,..}
A'UB' ' ={1,2,3,..}U{1,46,..}

R.H.S={1234,..}
SoL.H.S=R.H.S
Now
(AuB) =A'"nB’
L.H.S=(AuB)
=U—-(ANB)
={1,23,..}—{ }vu{2357..})
={1,23,..} —{2,3,5,7, ...}
=L.HS={146,..}
LHS=AnNB
A=U-A={123.3}-0=1{123,..}
B '=U-B=1{123,..}-{2,35,7,..} =
{1,4,6, ..}
A'UB' ={1,23,..}n{1,4,6,...}
RHS={146..}
SoL.HS=R.H.S
Question No.4
fu={1,234,..,10},A={1,3,57,9}
B ={2,3,4,5,8} then prove the folllowing
questions by Venn diagram:

ii A=-B=AnNnB

fig (D)

(i)

L.HS=A-B={179}

u

0 ¥
4
8
R.HS=ANB

NowB' =U — B = {1,6,7,9,10}
From fig. (i) and (i)
(iii)

fig(iii)

ANnB' ={1,79}
L.H.S=R.H.S

ii. B—-A=BnA
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fig(iii)show that A’

u

, B
6 4

8
10

B'=U-B ={1,6,7,9,10}

L.H.S=B—A=1{23448}—{1,3,5,7,9}
={2,4,8} fig(iv)show that B’

R.H.S=A' nB' ={610}

]
6
B
10 2
4
8
Fig(ii)

RHS=BnA
A =U—-A={246810}

u

fig(v)show that A' n B’
from fig(ii)and (v)
fig (iid) (AUB) =A'N B’

iv. (AnNnB)Y =4UB’
LHS={ANB) =U-(ANB)

L.LHS=RH.S
So,B—A=BnA AN B = {3,5}

U 6,10
iii. (AuB)Y=4'nB
L.H.S=(AUB) , B
4
u 8

fig(i) show that An B
(ANB) =U - (ANB) ={1,2,4,6,7,8,9,10}

AUB ={1,2,3,4,5,7,8,9}

Fig (i) show that AU B u 6,10 o
(4UB) =U-(4UB)={610} e , B fig(id)
: 5
" e . B

8

Fig(ii)

fig(ii)show that (AN B)'
(AUB) = U — (AU B) = (6,10}

fig(ii)show that (AU B)’ R.HS=A"UB’
R HS=AnNnKB ,
A'=U—A={246810} A'=U - A={2,4,6,8,10}

B'=U - B = {1,6,7,9,10}

fig(ii)
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fig(iti)

A'shadow part

B'Shadow part

A" U B' shadow part
from (ii)and (iv) (AnB) =A"UB’

V. (A-B)=A"UB
L.HS=(A-B) =U—-(A-B)
={2,3,4,5,6,8,10}

(4 — B)shadow part.

u

(A — B)'shadow part
RHS=AUB

A’ = {2,4,6,8,10}

AU B = {2,4,6,810} U {2,3,4,5,8}
={2,3,4,5,6,8,10}

U

A'shawdow part

u
2B
6 4
8
10

From (ii)and (iv) A" U B shawdow part

(A—B) =A'UB
L.HS=R.H.S

Vii (B—-A) =B UA
LHS=(B-A)=U-(B-A4)
B—A=1{248}
(B—A)=U-(B-A4) ={1,3,5,7,9}

U
B . .
2 fig(®
6 4
8
10

shadow part.

u 6,10
B
2
4
8

(B — A)'shadow part

U 6,10
B
2
4 . e
8 fig(iii)

B'shadow part
RHS=BUA
B'=U-B = {1,6,7,9,10}
B'UA = {1,3,5,6,79,10}

v 6,10
, B
4
]

(B' U A) shadow Part
from fig(ii) and (iv)
(B—A) =B'UA
L.HS=RH.S
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WIJE>7<7ercise 54

Question No.1
If A={a,b} and B={c,d} , then find AxB
and BxA

Solution:

Question No.2 If A= {0, 2,4}, B= {—1, 3} then find
AxB, BxA, AxA BxB.

Solution: (i) AxB

AxB={0,2,4}x{-13]
={(0.-2),(0.3).(2.-1),(2.3),(4-1).(4.3)}

(i) BxA

Bx A={-13}x{0,2,4}
={(-10),(-1.2),(-1.4),(3.0).(3,2),(3.4)}

(i) Ax A

Ax A= {O, 2,4}><{0, 2,4}
~{(0,0),(0.2),(0,4),(2,0).(2.2)
(2,4),(4,0),(4.2),(4.4)}

(iv) BxB
BxB= {—1, 3} x{—l, 3}
= {(—1, -1),(-1,3),(3,-1),(3, 3)}

Question No.3 Find a and b if
Solution:

() (a—4,b-2)=(21

(i) (2a+5,3)=(7,b—4)
2a+5=7 ., 3=b-4
2a=7-5 ., 3+4=D
2a=2 , T1=b
a:E , b=7

2
a=1

(i) (3—2a,b—1)=(a—7,2b+5)

3-2a=a-7 b-1=2b+5

3+7=a+2a -1-5=2b-b
10=3a , —6=b

10

o=t
10

a:_
3

Q.4 Find the sets X and Y if

X xY ={(a,a),(b,a),(c,a),(d,a)}

Solution:

X xY ={(a,a),(ba),(c.a),(d,a)}
XixY ={a,b,c,d}x{a}
X ={a,b,c,d}
Y ={aj
Q5If X = {a, b,C} and Y = {d,e} , then find the
number of elements in
Solution:
No. of elements in X = n(X) = 3
No. of elementsin Y =n(Y) =2
(i) No. of elements in XX Y =n(XxY) =3x2=6

(ii) No. of elements in Yx X =n(Y x X) =2x 3=6
(iii) No. of elements in Xx X =n(Xx X)=3x 3=9
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Exercise 5.5
Question No.1if L = {a, b, c}, M = {3, 4}, then find
two binary relations of L X M and M X L
Solution:
LxXM={a,b,c}x{3,4}
= {(a,3).(a, ) (b, 3)(b,4)(c,3)(c, 1)}
M XL ={3,4} x{a,b,c}
{(3a),(3,b),(3,c)(4,a)(4,b)(4, )}
Rl = {(a, 3)' (b' 4') (C' 3}
Ry ={(a,4)(b,3)(c,3)}
R; ={(B a)(4,a)}
R4 = {(3, b)' (43 b)' (3, C)' (43 C)}
Question No.2 if Y = {—2,1, 2}, then make two
binary relations ¥ X Y. Also Find their domain and
range.
Solution:
Y xY ={-212}x{-2,12}
{(—2, _2)' (—2,1), (_2'2)' (1' _2)' (1'1)(112)1 (21 _2)}
(2,1),(2,2)

Rl = {(—2, _2)' (_2'1)' (1'2)' (2'2)}
DomR, ={-2,12} =1L
Range R, = {—2,1,2}
R2 = {(—2,1), (1,1), (_2'2)}
DomR, = {-2,1}
Range R, = {1,2}
QuestionNo.3 if L = {a,b,c}and L ={d,e, f, g}
then find two binary relations in each:

i. LXL
LxL={ab,c}x{ab,c}

_ {(a, a),(a,b),(a,c),(b,a), (b b),(b,c),(c, a)}

,(¢,a), (¢, b),(c,¢)

Rl = {(a, a), (a, b)}
RZ = {(b: C), (C! C)}
ii. LXM

LxM={ab,c}x*x{def, g}
_ {(a, d),(a,e),(a f), (a g) (b,d),(b,e),(b,f), (b g)
,(c,d),(c,e), (c.f) (c.g)
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Rl = {(a' d)! (b' g)}
Ry ={(a.f), (b, 1) (¢, )}

i. MxM

={d,e f, g} x{d, e f g}
_ { (d,d),(d,e),(d,[),(d,g) (e,d),(ee)(ef)(eg) }
(), (f,e), (f. ), (f. 9), (g, d), (g, ), (g, ). (9, 9)
Ry =1{(d,e),(d, )}
R, ={(e,e),(f, 1), (9,9)}

Question No.4 if set M has 5 elements, then find the
number of binary relations in M.

Solution:

No. of elements in M=m=5

No.of Binary relations in M = 2™*™

Question No.5if L = {x|x e N Ax < 5},

M = {x|x € P A x < 10}, then make the following
relations from L to M. write the domain and range of
each relations.

Solution:

L=1{1,2,3,4,5}

M = {2,3,5,7}

LxM=1{1,2,3,4,5}x{2,3,5,7}

(1,2),(1,3),(1,5),(1,7),(2,2),(2,3),(2,5),(2,7),(3,2)
=1(3,3),(3,5),(3,7),(4,2),(4,3),(4,5),(4,7),(5,2),(5,3)
,(5,5),(5.7)

i Ry ={(xy)ly <x}
={(3,2),(4,2),(52),(43),(53)}
DomR; = {3,4,5}
Range Ry = {2,3}
i.  Ry={C,y)ly=x}
={(2,2),(3,3),(5,5)}
Dom R, = {2,3,5}
Range R, = {2,3,5}
ii. Ry={C,y)|x+y=6}
={(1,5),(3,3),(4.2)}
DomR; = {1,5,4}
RangeR; = {5,3,2}
iv.  Ry={(y)ly—x=2}
={(1,3),(3,5),(57)}
DomR, = {1,3,5}
Range = {3,5,7}
Question No.6 indicate relations, into functions, one-
one function, into function, and bijective function

from the following. Also find their domain and range.

i' Rl = {(1,1), (2,2), (3,3), (4,4)}
DomR; = {1,2,3,4}
Range R, = {1,2,3,4}
As, we know a relation becomes a function if

Domf =A

And
Every x € A appears in one and only one ordered pair
inf.
So, the given relation is function. As, all distinct
elements of A have distinct image of at least one
element of set Ai.e

Range of f = B.

so givenrelation is also onto functions.
As. The given relation is one-one as well as onto
functions so, it is bijective functions.

ii. R,={1,2),(21),34),(3,5)}
Solution:
DomR, = {1,2,3}
RangeR, = {1,2,4,5}
As, we know that A relation becomes a function if
Domf = A and
Every x € A appears in one and only one ordered
Pair in f.As, we can clearly see the 3 is repeated in 3™
and 4™ ordered pair so the given relation is not a
function, its only a relation.
iili. R;={(b,a),(ca),(da)}
DomR; = {b,c,d}
RangeR; = {a}
As, we know A relation becomes a function if
Domf = A and
Every x € A appears in one and only one ordered pair
in f. So, the given relation is a function.
As, it doesn’t fulfill any condition of one —one, Onto or
into function so the relations is only a function.
iv. R,=1{(11),(23),(34),(43),(54)}
DomR, = {1,2,3,4,5}
Range R, = {1,3,4}
As, we know relation becomes a function if
Domf = A

And Every x € A appears in one and only one

ordered pairin f. So, the given relation is a

function.

As, it doesn, t fullfill condition of one — one.
Every element of set B is an image of at least one
element
Of set A. So, the given relation is an onto function.

V. R;={(ab),(b,a),cd),(de)}
DomRg = {a,b,c,d}
Range Rs = {a,b,d, e}
As, we know a relation becomes a functions if
Domf= A and
Every x € A appears in one and only one ordered
pair in f. So, the given relation is a functions.
As, all distinct elements of A have distinct images in B
so, the given relation is One- One.
It doesn’t fulfill condition of Onto functions.
So, the given relation is a One-One functions.
vi. R =1{(12),(2,3),(1,3),(34)}

DomR, = {1,2,3}

Range Rg = {2,3,4}

As, we know A relation becomes functions if

Domf =A and
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Every x € A appears in one and only one ordered
Pairin f.As, we can clearly see the 1 is repeated in 1*
and 3™ ordered pair so the given relation is not a

function, it’s only a relation.

R7 = {(11 T'), (31 p)' (5' S}

DomR, = {1,3,5}

Range R, = {p,r,s}

As, we know a relation becomes a functions if
Domf= A and

Every x € A appears in one and only one ordered
pair in f. So, the given relation is a functions.

As, all distinct elements of A have distinct images in B
so, the given relation is One- One.

It doesn’t fulfill condition of Onto functions.

So, the given relation is a One-One functions.

viii.

R7 = {(L C), (3; Cl), (7, b)}

DomRg = {1,3,7}

Rang Rg = {a, b, ¢}
As, we know a relation becomes a functions if
Domf=A and

Every x € A appears in one and only one ordered
pairin f.

But Domf + A,So, the iven relation is not a
Functions. It’s only a relations.
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