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Class 11 Solutions Chapter 2 Relations Ex 2.1 Q1

By the definition of equality of ardered pairs
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definition of equality of ordered pairs

Class 11 Solutions Chapter 2 Relations Ex 2.1 Q2

We have,
{x,-1) < {{a,b) th= 2&—3}

and, {5v)e{(a,b):b=25-3]

= -l1=2xx-3 and y=2x5-3
= -1=2x-3 and y=10-3
= 3-1=2x and  y=7

= 2=2x and =7

= wo=1 and  y=7

Class 11 Solutions Chapter 2 Relations Ex 2.1 Q3

wWe have,
F+h==5
= a=5-h

b=0=a=5-0=5,
h=3=3=5-3=2,
b=6=a=5-6=-1,

Hence, the required set of ordered pairs [s,b] is {(— lJﬁ},{E,B),[S,D]]

Class 11 Solutions Chapter 2 Relations Ex 2.1 Q4

We hawve,
se{2,4,69)
and, be{4,6,18,27

Mow, 2 /b stands for '= divides b'. For the elements of the given sets, we find
that2/4, 2/6, 2/18, 6/18, 9/18 and 9/27

{(EJ 4, {z,8), (2,18), {6,18), {9,18), {9,2?)} are the reguired set of ordered pairs (s, ).

Class 11 Solutions Chapter 2 Relations Ex 2.1 QS
We have,

.4={1J2} and & ={1,3}

Mow, Ax8={12}x{L3
-{t1), (13), (21), (2.39)
and, 8xA={13}x{12

-{11, (12), (31), (32}

Class 11 Solutions Chapter 2 Relations Ex 2.1 Q6
We have,

A={1,2,3] and & = {3, 4}
Ax8={1,23} {34

=1[1,3 1.4 2.3 2.4 3.3 3.4



In order to represent A x& graphically, we follow the following steps:

{a) Draw two mutually perpendicular line one horizontal and other vertical.

{b} On the horizontal line represent the element of setA and on the vertical
line represent the elements of set &.

{c) Draw vertical dotted lines through points representing elements of A on

harizontal line and horizental lines through points representing elements
of & on the vertical line paints of intersection of these lines will represent
AxE graphically.
B

(1,4) (24) (3.4)
-—4——9

L(L,3) 1 (2,3) i(33)
o b P e

Class 11 Solutions Chapter 2 Relations Ex 2.1 Q7

Wwe have,
A={1,2,3} and & = {2,4)
AxB={1,2,3x{2,4}

-{Le), (149, @22) (24, G.2), (34

B xA={24}x{1,2 3}

-{z1, (2.2), (23), (#1), (42}, (+3)},

AxA={123={1,273

“{(n1, (L2) (13) AR Al B, (52, (3.3

B x8={2,4)x{2,4
-{22). (2.4). (+2). (44}
and, [Ax8)~[8 xA)
={(va) (14, (22) (24), B2 Blo{R Y, (22), (23), (41, (+2), (+3)}
- {(=2)}

= [Ax8)~(8xA4)={{22)}.

Class 11 Solutions Chapter 2 Relations Ex 2.1 Q8

We have,
n(A)=5 andn(8)= 4
We know that, if A and 8 are two finite sets, then n(Ax 8) = n(A)x (8]

.’?[:AXB)=5>< 4=20
[ O,

n[(ﬁlx Bin [Bx A)]= 3x3=19 [+ A and & have 3 elements in commaor]

Class 11 Solutions Chapter 2 Relations Ex 2.1 Q9
Let {5,6) be an arbitrary element of {4 <8)~ (8 x 4). Then,
{a,b)e (.4 }(B}H‘\(B }c.-ﬂl}
{a,b)eAxB and (a,b)eerq
{24 andbes) and [s<& and b e 4)

{24 andaes) and [bed and bz 8)
aedn 8 and he A8

t oo




Hence, the sets A =8 and & = A have an element in comon
hawve an element in common.

Chapter 2 Relations Ex 2.1 Q10
Since {x,1), {v.2), [z.1) are elements of A x8. Therefore, x, y, z< 4 and 1,2 < 8

Itis given thatnf{4) =3 and n(8) = 2

x, v, zeAandnfa)=3
= A={xy, z}

1,2 e & and n[B]:E
= B={1J2}.

Chapter 2 Relations Ex 2.1 Q11

e have,

A={1,23,4]
and, & = {{an) =3ed, bed 3 diuidesb}
Mo,

a/b stands for 'a divides &', For the elements of the given sets, we
find that 141, 1/2, 1/3, 1/4, 2/2, 3/3and 4/4

oR={{L1), (L2}, (L3}, (L4), (2.2), (2, 4) (3.3), [4.4)}

Chapter 2 Relations Ex 2.1 Q12

We have,
A={-1,1}
Axd={-1,1}x{-1,1}

-{1-1 Fn), (-1, (L)

AxAxA={-1,1}={{-1,-1), {-1,1), {1,-1), (1,1)}
={[-1-L-1), [1,-11), (-1,1,-1), (-1,1,1), [d,-1, T3 1NN (AN 1), (1,1, 1))

Chapter 2 Relations Ex 2.1 Q13
() False,
Ife ={mn} and @ = {n.m},
Then,
pxq=1{mn), {mm), {n.n), [nm)

(i) False,
If A and & are non-empty sets, then A& is anon-empty set of ordered
pairs {x,¥) such thatx ¢ 4 and y 5.

(i)} Trus

Chapter 2 Relations Ex 2.1 Q14

Wwe have,
A={12
Ax A ={ ,2}><{1,2}

1
={(ny, (L2), 21, 22)

AxAx A={1,2}x{(1 1), (1), (2.1), (2.2}
={(1J1J 1, (LLE), (L21), (L22), (211, (212), [221), (2J2J2)}

Chapter 2 Relations Ex 2.1 Q15
We have,
A={12,4 and&={1,2,3}
Ax 8 ={1,2,4}x{1,2,3]

=L, (12, (13, 21 (22), (23] (41, (%2), (43)

Hence, we represent 4 on the horizontal line and & on vertical line,




Graphical representation of A= & is as shown below:
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: : > A
o 1 2 3 4
we have,

A=1{1,2,4} and & = {1,2,3]
BxA={123}x{124

={Ly, (12, (L4, (21, (22), (24, (3.1, (3.2), (34)
Hence, we represent & on the horizontal line and A on vertical line.

Graphical representation of 8x A is as shown below:
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: ; i : B
0 1 2 3 a
We have,
A=11,24)

Ax A={1,2,4)%{12 4}
-{iLth (12), (L4 (210 22 24, (41, (42 (+4)

Graphical representation of A= A is shown below:

A
4 _14|'z;'|44:'
31 §
11,H: L?.JJE 14,2)
B S .,1. .................... .
(1.1} I.c.l]i (4.1)
i | } A
1 2 3 4
We have,
Hiz {1, 2,3}

BxB=1{1,23x{1,23

={ny, (12), (13), 21, 23, @3, 31, (32), (33)

Graphical representation of & = & is shown below:
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Class 11 Solutions Chapter 2 Relations Ex 2.2 Q1

We have,
A= { 3} ={3 4} and ¢ ={4J5,6}
Ax 8 = {123}x{3 4}

{13, (14, 23 (249, @33), 349)

and, B&xC ={3 4}x{4,5,6)
=34, (35) B8), (44, (45, (48)

o [AxB)n[BxC)={3,4).
Class 11 Solutions Chapter 2 Relations Ex 2.2 Q2

\We have,
A=12,3}, 8={45) and ¢ = {5,8}
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BnC={45~{58 ={5}
Ax [BAC)={2,3}{
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I Owy,
f
{24), (25), (3.9, (35)
and, Ax=C={2,3x
-{29, (2.6), (3.5), (3.6))

[AxB)u[F]xC)={[2J4), (2,51, (2,8), (3,4, (3.5, [3J5)}

Class 11 Solutions Chapter 2 Relations Ex 2.2 Q3
We have,

A={1,23}, 8={4} and ¢ ={5}
Buc ={4u{g} ={45
Ax [BuC)={L2,3 = {4,5]
= Ax(Buc)={L4, (13, (24, 25, [24), 2.9}
TN O,
ﬂxB:{lZ,S}x{q-}
-{(L9), 24, (34)
and, AXC={1,2,3}><{5}
={L5), (29, (35}
(A= By [Axcy={1,4, 24, 39} u{L5), (25, [3,5)]
= (AxB)u (A= C)={(L4), (L5), (24, (25), [3.4), (35}

From equaticln[i) and(ii), we get
Hx(Bqu =(.-4><Bju[:.-4><C)

Hence verified.

e have,

T oy,
A= g = {1 2, 3}x{4}




and, AxC={1,2,3}={5)

= (4

From equation (i) and equation(ii), we get
Ax [Br Q)= [AxB)n (Ax C)

Hence verified.

We have,
A={123}, 8={4} and C ={5}
E-C={4)
AX[B—C)={123}X{4}
= Ax(B-C)={L 4, (24), (34} (i)
[+ Oy,
Hx5={12,3}x{4}
{149, @4, @9
and, AxC:{l,E,B}x{E}
-{(Ls), (239, (35}
(axB)-[Axc)={[1L 4, [2.4), (3 4] (ii)

From equaticln(i) and equatiun[ii), we get
Ax (B—C:]= (AXB)—(AXC)

Hence verified.

Class 11 Solutions Chapter 2 Relations Ex 2.2 Q4

\We have,
A=1{12}, 8={1,2,3,4}, ¢ =15,6] andD =567,
Bx0=11,273,4x{56,7,8

and, A== [:1,2)><[:5,6)

-{(15), (18), (2:3), (2.6}

Clearly from equation (l) and equation(ii), we get
AxCcExD

Hence verified.

e have,
A={12}, 8={12,34}, ¢ =[56} andD ={5,6,7.8}

BAC={L234 {56 =4

Ax[BrCy={1,2lxg=¢ -— i)
I
Ax8={1,2}= {1234}
={ty, (13, @3 4. 21, (23, (29, [24)
and, =11 } { }
-{(vs , (235), (28)
(A= 8)r (Axc) - (i}

From equation (l) and equation(ii), wie get
A [Bﬁ C)= [Hxsjm [Ax C)

Hence verified,

Class 11 Solutions Chapter 2 Relations Ex 2.2 QS

{i} we have,
A= {1,2J3,}, B = {3J4} and C = {4,5J5}




B U = (3,9 s 5,0 = {4

AxB~C)={1,23]={4]

-{(19), (24), (3.4

=  Axfe~c)={(14). (24, (34}

fi} we have,
A={1,2,3}, 8={3,4} and C = {4,556}

Ax8={1,2,3}={3,4
-{3), (L4 (23) (24). (33) G4}
and,
AxC={12,3}={45 8}
={n4), (us), (ue) (24, @25) (28], (34), (35), (36}

(Axs)m{axc)={(14), {24}, (3.4}

i) we have,
A={12,3}, 8 ={3,4} and C ={4,5,6}

& C={34 (4,56
={3,4,5,8}

Ax(gwC)={1,23}x={3 4558}
~{(3), (L4, (L8 (18), 23) (24), (25 (26), (33).(24), B.5), (36)

Class 11 Solutions Chapter 2 Relations Ex 2.2 Q6
Let {a,b) be an arbitrary element of {Aw &) xC. Then,

{a,b]e[ﬂvﬂ]xc

gedvwgandbeC [By defination]
f2eAoraes) andbeC [By defination]
facsAandbeC) ar (aecBandbeC)

{a,b:]e.ﬂxc or {a,b)eBxC‘

{a,b)e[.ﬂxC)u(B xC}

{a,b]E[AUS)xC

{a,b]E[AxC)u(B xC}

{AuB)xC g(ﬂxC]u{B xC) ———(i)

let {x,¥) be an arbitrary element of {4 =) u (8], Then,
{X,y’)e (H xC}u(B xC‘}

fx.p)e AxcC ar {x,¥)eBxC

xedandyeC ar xeB and yeC
fxedorxes) and  yeC

xeAdAwE and yel

{X,y')e [:AUB}}(C

{X,y)e [:A xC}u(B xC}

{X,y)e (HuB}xC

[AxC)uwlB=C) c(dwB)=C —{ii)

L L - | o O VN S A
w
=

Using equation{i] and equationfii}, we get
{HUB)XC={HXC)U{BXC]

Hence proved.
Let [s,4) be an arbitrary slement of {4 ~ 8)xC. Then,
(a,b}e {.-q mB:] w

= 3eAnB andbeC
= [sea andae &) and bheC [By defination]

= (aeﬂ andbec} and (aeBandbeC]




(an}eAxC and{a,b}eBxC
(an}e {H xC]h(B xC)

(an}e {H ﬁB)XC

(an}e {A xC]n(B xC)
(AhB)xC g(ﬂxC}ﬁ[B xC}

L

—()

Let {x,v) be an arhitrary element of (AxC)~[8 xC). Then,

(X,y)e (r’-] XC)(‘\{BXC]
[x,v)e A=C and  [x,¥) B =C

[¥ €A andxe8) and yeC
¥eAnE and yeC
[:X,y:]e (r’-] ('\B))-(C

(X,y)e (r’-] XC)(‘\{BXC]

(X,y)e (r’-] ('\B))(C

[AxC)n(E xC) cfdnB)xC

L e | T

Using equation (i) and equation (i), we get
{AnB)xC=[AxC)n (B =C)

Class 11 Solutions Chapter 2 Relations Ex 2.2 Q7

Let {a,b) be an arbitrary element of 4 = 8. then,

(a,b)eAxB
= aed and bhe 8
Mo,

[a,b]eHxB
= (a,b)ECxD
= geCand bed

aeA=asC
= As e
and,

bhe8 =bhebd
= gD

Hence, prowved

[By defination]

[xedandyeC] and ([xe8andyecC)

(il

[+ Ax8 cCxD]
- fii)

[Using{i) and(i])]
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RD Sharma Class 11 Solutions Chapter 2 Relations Ex 2.3 Q1
[} We have,
A={1,2,3} and 8 = {4,5,6)

{(1,6), {3.4], (5,2)} is not a relation from A to & as itis not a subset of 4 &,

i} we have,
A= {1,2,3} and & = {4-,5J E!}

{(1,5} . [2.8), (3.4), (= 6:]] is asubset of Ax&, soitis arelation from- 4 to &8,

fiii} we have,
A={1,2,3) and & = {4,5,8}

{(4J 2), [4.3), (5,1]} is not a relation from A to & as it is nota subset of 4 <8,

fiv) We have,
A={1,2,3) and & = {4,5,6}

Ax& is arelation from A to 8.

Class 11 Solutions Chapter 2 Relations Ex 2.3 Q2
We have,




A=1{2,3,4,5] and 8 = {3,6,7,10}
Itis given that {x,y]e & < x is relatively prime toy
[2.3)er [2,7)eR, [3.7) R [210)er, [43) R [47)<R, (53] <R, and [5,7) <R

Thus,
R=1{{2,3), (2.7, (3,7), (210}, {43), (47), (53), (57}

Clearly, Domain [2) = {2,3, 4,5} and Rangse = {3,7,10}.

Class 11 Solutions Chapter 2 Relations Ex 2.3 Q3

we have,
A={1,2,3,4,5} [ Ais the set of first five natural number]

It is given that & be arelation on A defined as(x,y)e R o x sy

Far the elements of the given sets A and A, we find that
1=1,1<2 1<3, 1<4, 1<5 2=2, 2<3, 2<4, 2<5,3=3, 3<4, 3<5, 4=4, 4<5 and5=5

(L1 =R, [L2)=R, (L3R, (LHeR [(L5)eR, (2,2)<R, (2,3)=R, (24)<R, [2,5)=R,
(3.3)eR (3.41eR, (3.5)cR (44<Rr (45<r, and (55 <R

Thus,

Rz]ﬂw (12), (13, (L4, (19 @2 23 249 2% @I, (34, @9, (4 4)}

(45, (59

Also,

R_1={(1J . (21, BY. (41, (5. 22). (32), (42), (52). (3.3), (LIAOEEIPI* 431}

i ) 5J

(i) Domain{r™") = {1,2,3,4,5}
(ii) Range(R) = {1,2,3, 4, 5}

Class 11 Solutions Chapter 2 Relations Ex 2.3 Q4

(i1 We have,
A={(1,2), (L3), (23), (32), (56)]

=  R&7T={(21), (31), (32, (23), (6.5)

(i1} We hava,
R=|(x.y)ix,veNx+2y =8
MNow,
X+2y=8
= X=8-2y

Putting ¥ =1,2,3 we get x =6, 4,2 respactively.
Fory =4, wegetx =0eN Alsofory >4, x g M

r={(6.1), (+2). (23}
Thus

R = {(L6), (2.4), (3.2}
= r'={(32), (2.4, (L6}

[ii|) \We have,

& is arelation from {11,12,13,} to {5,10,12) defined by y =x -3
MNow,

P=x—3
Putting x =11,12,13 we get ¥ = 8,9, 10 respectively

= (11,8)eR, {12,9) e R and (13,10}« R
Thus,
2={(11,8), (13,10}
= at=|{(s11), (10,13}
Class 11 Solutions Chapter 2 Relations Ex 2.3 Q5




(i} we have,
x=2y
Puttingy =1,2,3 we getx = 2, 4,6 respectively,

R-{{E,l], {+.2), (6,3))

(i} we have,
It is given that relation & on the set {1,2,3, 4, 5,6,?} defined by [x,y] eR < x isrelatvely
prime to y.

(2.3)ek, [2.5)eRr, (2.7)er, (3,2)er, [3.4)er, [3.5)=r, [37)er, [43)er, (45 R,
(4.7)=r, (s2)en, (53)er, (5,4)=r, [56)chr [57)=r, [6,5)er, [6,7)=r, [7.2)cn,
{?JS}CRJ {?,4}gRJ [?Js]cr-z and [?,ﬁ}gR.

Thus,

R_{{z;a], (25), (7). (32), (3.4, (3.5, (3.7), (43), (45). (+7). (5.2),}

“(53), (54), (58), [5.7), (6.5, (67), (7.2). (7.3), (7.4), (7.5). {7.5).

i) we have,
2x 4+ 3y =12
= 2x=12- 3y
P 12 -3y

2
Putting ¥ = 0,2, 4 we getx = 6,3,0 respectively.

For ¥ =1,3,56,7,8,9,10, x £ given set

R={(6.0), (3.2). (0.4]
={(e.4), (2.2}, (6,9)}
(iv) we have,
Aw {EJIS,?,EI} and & = [10,12,15,15,13]
Now,
a/b stands for 'z divides &'. For the elements of the given set A and £,
we find that 5 /10, 5/15, 6 /12, 6/18 and B/16

{s.10)< &, (5.15) <&, (6,12)=4, (6,18) R, and {8,16) =&

Thus,
" -{[5,10], {5.15), (6.12), [6.18), (E,lﬁ]}

Class 11 Solutions Chapter 2 Relations Ex 2.3 Q6
We have,
(v v}eReox+2y =8

Mow,
Xx+2y =B
= NomB=2y

Putting y = 1, 2,3, we get x = 6, 4,2 respectively
Fory=4, wagetx =02 N
Also, fory > 4, x e N

R={l6.1). (+2). (23)
Thus,
R ={{L8), (24), [2.2)]

= R_ll{l:3,2]J [2, 4']! {1-6”

Class 11 Solutions Chapter 2 Relations Ex 2.3 Q7

we have,
A={3c, s&={711
and, R={[{s,6)iacAbeB a-bisodd)

For the elements of the given sets 4 and &, we find that
3-T7==4, 3-11=-8, §=7==-2and5-11=-6




3, 7)e R, (3,11)en, [57)¢R and [5,11)¢ R,

Thus, & is an empty relation from 4 into &

Class 11 Solutions Chapter 2 Relations Ex 2.3 Q8
We have,
A={12} and & = {3, 4}
H{A}-2 andn[B]-Z
= nlA)=n(g)=2x2=4
= nfAx8) =4

So, there are 2% = 16 relations from A to 8,

Class 11 Solutions Chapter 2 Relations Ex 2.3 Q9
(i} we have,
R= {[x,x +5):x e |0, 1;2,3,4,5}}

For the elements of the given sets, we find that

R={.5). (Le). 2.7). (38). (49). (510)

[ nfAax8)=n{a)xn(8)]

vhfx)=anly)=0b

= Total number of relations =

Clearly, Domainf®) ={0,1,2,3, 4,5} and Rangeff)={56,7, 89,10

{ii) we have,

A= {{x.xa}:x i= aprime number less than lEI}

For the elements of the given sets, we find that
X =2,3587

(2.8)eR, (3,27)er, (5125)er and (7,343)er

= g ={{z.8), {z,27], (s.125), (7.343)}

Clearly, Domain{’) ={2,3,5,7} and Range(r) = {8,27,125,343}

Class 11 Solutions Chapter 2 Relations Ex 2.3 Q10
(i} we have,
R={[sb)iaeN, acs, b= 4]
= 3=1234andb=4

Thus, & ={{L4), {2.4), (3.4), {4.4]]

Clearly, DomainfrR) = {1,2,3,4} and Ranga{r) = {4}

i} we have,
g={lab)ib=|-1 aczand |§=23)
= am=3, =2, -1, 0 1, 2 3

For a==3,-2,-1,0,1,2,3 wae gset
bh=4,3,2,1,01,2 respactively

Thus, & ={[-3,4), (-2,3), (-L2), {01, (21), (3.2)}

Dom ain{s} = {-3,—2,-1, o, 1,2,3} and
Range(r) ={0,1,2,3,4)

Class 11 Solutions Chapter 2 Relations Ex 2.3 Q11

Here, A={a 8

we know that,

Mumber of relations = 2"
- p22
=24
=16

Number of relations on 4 = 16

)



Relations on 4 are given by

R={a4}.{ab),[b a}.{b. b}

{{a.4) (a0} {( 9. (b.a) . {{a &) (o.5)}
(a.5). (b.4)}. {{=.5). (b.b)}.. {(E. &), 2. 2)
(2 4).(a.0). (& 2)}. {(a.5). (b, ). (B. B}
(b,4).(6.b). (.2} {(b. ). (2. ). (. DO}
(a.4).({b.4).(b. b)) .{{a 4), (b, 4). (b, 5)}

{
{
{
{

Class 11 Solutions Chapter 2 Relations Ex 2.3 Q12

We have,

A={x,v, z} and & = {a,b)
= nfd)=3and n(B) =2
= nfA)=n(8)=3x2=86

= n{ax8)=6 [vnfaxs)=n{a)xn(8]]
= =h
So, there are 2% = 64 relations from A ta 5. n[x} a,n{(v]
= Total number of relations = 2
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We have,
a n[{a,b}:a, be N and ;-bzl-

(i} This statement is not true because (5,5)e &.
i} This statement is not true because [25,E}e 2 but [5125} e R,

(i} This statement is not true because (36,6) e R and (25,5)« R but [36,5) ¢ R.
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We have,
In-—y=0

= In=y

= ¥ =35

Putting » = 1,2, 3, 4 we gat, v = 3,6,9,12 respectively

For x = 4, we get ¥ = 14 which does not belang to set A,
R={(13), {28), (3.9}, (412}

The arrow diagram representing R is as follows:

Clearly, DomainfR) = {1,2,3, 4},
Co-domainfa) = {1,2,3,4..., 14} and
Range(R) = {3,6,9,12}
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We have,
Q= {[,w,y] iy =x45, x is 3 natural number less than 4, ¥, ¥ e N}

(i} Puttingx =1,2,3 we get, y = 6,7,8 respectively

Relation & in roster form is

A= {{1,5]J f2,7). {3,9]}
(i} The arrow diagram representing & is as follows:

Clearly, Domain(®) = {1,2,3) and




Range{z)={s,7,8}
A -]
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We have,
A= {1, 2,3 5} and B = {4,6, 9}

It is given that,
R ={[x.y): the difference between x and y is odd, x « 4, y = 8}

For the elements of the given sets 4 and 8, we find that
(La)e R (LE)eR, [2,9)er, (3,4)eR, (3,6)eR, (54)<R and [5,6)eR

R={(L4), (L8), (29), (3.4, (3,6), (54), {56}
Hence, relation 8 in raster form is {[1, +), {u6), {2,9), (3,4). (3.6), (5.4), [s.6)}
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we have,

A= [{x,xs} i is aprime number less than 1D]

For the elements of the given sets, we find that
x=2,3,57

fz.8)=a, (327)=n, (5125 =@ and [7,343) =R
Relation & in roster form is={[2,8), {3.27), (5,125}, (7, 343)}
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We have,
A= {1,2,3, 4-,5.6}
and, A= {{arb} '3, be A b is exactly divisible by a}

i] Mow, & /& stands for 's divides #'. For the elements of the given setsd and 4, we fin E]
M /b stands for 'z divides b'. For the &l ts of th ts.d and 4 find that
171, 142, 173, 174, 1/5, 1/6, 2/9,2 4,846, 3/3, 3/684/4, 5/5 6/6

Relation & in roster form is
r={{.1), (1L.2), (L3}, (L4, (L8), (L6), (2.2), [2.4). (2.6). (2.3), (3.6). (¢4, [55). (6.6)}

(i} Domain{r)={1,2, 3, 45,86

{iily rRangefr)={1,2,3,4,5,6}
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(i} Setbuilder form of the relation from 2 to Q is
R ={{x,y}:y-x—2, xap, yeQ}
(i} Roster form of the relation from 2 to Q is

&={ls3), (6,4), (7.9)

Dom ain[.-’-?} - {5, 5, ?}
Range (&) = {3, 4,5}
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We have,
R={fs.b):a beZ a-bisan integer]

Claard Domsinfol o =




N I Y B

Range(f) =z
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=1 -1
Let [1.?}5#1 and [?,-4}6 R,
-1 -1
= 1+lx—>=>0 and1+[—]—4>D
2 2

But, 1+1ix[-4)=1-4
==3<0

So,  fL-4)e=r,
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We have,
(a.0)rfc.d)=a+d=b+cforall (a,b), [c.d)eN=N

{i} We have,
a+bh=b+aforalas bed
{a,b)& (a,6) for all, 5, be N

i)} Mo,
[a.b}R{c,d}

— a+d=b+c

= c+b=d+a

= fc.a)&(ab)

{iii} Now,

{a.b)& (c,d) and [c,d)&(e,r)
g+d=b+candc+f=d+e
F+d+c+f=b+c+d+e [4dding]

a+f=b+e

(2] (e.1)

buwuwy





