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Relations Ex 1.1 Q1(i)

A be the set of human beings.

R = {[X,y] » wand ¥ work at the same place}
Feflexive:

# and x works together
{x,x] e &

= £ is reflexive

Symmetric: If x and y work  at the same place, which implies,

y and » work at the same place
[w.x)eR
= £ is symmetric

Transitive: If » and v wark at the same place
then = and y work at the same placeand y and z work at the same place

= [x,2)e R and

Hence,
= 8 is transitive



Relations Ex 1.1 Q1(ii)
A be the set of hum an beings.

A= {[XJ}#}: w and y livesin the same locality }
Feflexive: since x and % lives in the same locality
= (2] eR

= & is reflexive

Symmetric: Let [x,y) < &

= ) and v lives in the same lacality
vy oand x livesin the same locality

I}

= [y,x]eﬂ

Transitive: Let (x, ¥) € R and {y, Z) € R

(%, ¥) €R
% and y lives in the same locality

U

and {y, z; e R
y and z lives in the same locality

% and z lives in the same locality

(x, Z)JER

L iy

F is transitive



Relations Ex 1.1 Q1(iii)
g =AY x is wife of v}

Reflexive: since x can not be wife of x
ERIEE:
= 2 is not reflexive

Symmetric: Letfx,y)e R

= xois wife of v

= v is husband ofx
= [y.x)e R

= & is not symmetric

Transitive: Let(x,y)e & and (y,z)e &

= x is wife of v and vis husband of =z
which is a contradiction

= (x,2) 2 R

= & is not transitive

Relations Ex 1.1 Q1(iv)
& be the set of human beings
Fo=1{(x, yvJ): xis father of v}
Reflexive: since ® can not be father of »
(%, ®) & R
= Rz not reflexive

Symmetric: Let (x, y1 € R

= uis father of y
= v can not be father of =

= (y, %) &R

= R is not symmetric
Transitive: Let (x, ¥3 €R and (y, 23 & R

= w is father of ¥ and y is father of =z
= ® is grandfather of =z

= (®,z) & R

= PR is not transitive

Relations Ex 1.1 Q2



Wwe have, A={abc}
R, - {{8,3)(a,6)(2,) (0,) (b6} (613} (c.6) (e,

2, is reflexive s [a,a] s Ry, {b,b] R, B [:c, c] = &y
Ry is not symmetricas (a,b) e R, but [ba)e R,
R, is not transitive as (b,c)e &) and (c,a) < R but [b,a) ¢ 7,

Ry = {f= )]
R 5 is not reflerive as (b,b) ¢ Rz

B, is symmetric and transitive,

Rs = {6}
Ry isnotreflexive as (b, b)e R,
R 515 not symmetric
R4 is not transitive,

e - (2:5) (0.6) 0.5
R4 is not reflexive on set 4 as {a,a) ¢ R,
R4 is not symmetric as (3,b) « R, but (b, 3) e R,

415 not transitive as{a, b}« 8, and [b,c) &, but {a,c) 28,

Relations Ex 1.1 Q3



By = {[X,y],x,y £ Qg x = %}

Reflaxivity: Let, x e Oy

1
= X o=
X
= {X,X}ERI

&y is not reflexive

Symmetric: Let, [x,ﬁ,f] e Ry

N e o N e

= X

I
-
L}

= (v, x) e Ry
Ry is symmetric symmetric

Transitive: Let, {X,y]eRl and [y,z]eRl

1 1
= ¥=—andy=—=—
¥ z
= X =z
= [:X,Z:]E.Ql

&y is not trasitive



Relations Ex 1.1 Q3(ii)

Reflexivity: Let, aez
= la-s|=0<5

(3,2)e R, = R, is reflexive
Symmetricity:Let, {3,6) € &,

= la-a|=5

= b-als
= |paer, = A, issymmetric
Transitivity: Let, [a,b] £ R, and [h,u:] € R,

= la-5|c5 and p-c|<s
#  |a-cl£s

= &5 is not transitive

L ifa=15hb=11c=7
=  [i5-11|¢5and [11-7|<5
but 15-7|z 5



Relations Ex 1.1 Q4
(i) wehave, 4={1,23} and

Ry= {13 ) (22)(21)(3)
(1,1).{2,2) and [3,3) e R,
R, is not Reflexive

M o,
(2,1) = Ry but {1,2) ¢ R,

£y is not Symmetric

Again,
[:2,1] =R, and [1,3] e Ry but [2,3] g Ry

&y is not Transitive
(i) 22 - {{2.2), (3.1, (1.9)
(1,1) 2R
= Rois not reflexive

Mo, [1,3]5R2
=  [3.1) ek,

= 85 05 symmetric

Again, (3,1) e &, and (1,3) € &, but (3,3) ¢ &,
R is not transitive

(i) &5 = {(1.3)(33)
(1,1} £ R;

= o5 not reflexive

Now, [1,3)eR;but [3,1)er;

= R is not symmetric

again, Itis clear that 85 is transitive



Relations Ex 1.1 Q5.
() aR& ifa-b 0
Let 8 be the set of real numbers.

Reflexivity: Let as &

= a-a=10
= EEIEE:

& is not reflexive

Symmetric: Letaf b

= F-a=0
= b-a3<0
bEs

& i not Symmetric

Transitive: Letaf b and bRc

= -3 and bh-c=0
= F-c =0
= I8

H s Transitive



Relations Ex 1.1 Q5(ii)
We have, af& b iff 1+ab>0
Let & be the set of real numbers

Peflexive: Let a= 2

= 1+a° =0
= afa
= &2 iz reflexive

Symmetric: Let aRb

= 1+zb =10

= l+bha=0

= bf 3

= R is symmetric

Transitive: Let 228 and b&c

= l+zb=0andl+bc>0
2 l+ac =0

= £ is not transitive
Relations Ex 1.1 Q5(iii)

Wwe have, agb if |4 < b

Reflexivity: Let 3= &

= 2| £ 2 [- l2|= 2> -2]
= & is not reflexive

Symmefric: Let afb

= EEX:

bl < Leta=4, b=08
+ ol = = 4| < & but |5|> 4
= & i= not symmetric

Transitive: Letafb and bRc

la|< b and |p|sc
la[< b|sc

ERX=

bl

a R c

& is transitive

I}



Relations Ex 1.1 Q6.

Let 4 = {1, 2, 3, 4, 5, 67F.

A relation R is defined on set A as:

R=A{(a, b):b=a+ 1}

Therefore, R = {{1, 2}, (2, 3), (3, 4), (4, 5), {5, 6)}

We find {2, 3) e R, where a3 € A.

Forinstance, (1, 1), (2, 2), (3, 3), (4, 4), (5, 5), (6, 6) e R

Therefore, R is not reflexive.

It can be observed that (1, 2) e R, but {2, 1} ¢ R.

Therefore, R is not symmetric.

Mow, (1, 2), (2, 3) eER

But, (1, 2) € R

Therefore, R is not transitive

Hence, R is neither reflexive, nor symmetric, nor transitive.

Relations Ex 1.1 Q7.

R={(a, b): 2 = b}

It is observed that [l l]f R as l}[l]t = l
2 2 2 2 5

Therefore, R is not reflexive.

Mow, (1, 2) e R (as 1 < 2* = 8)

But, (2, 1) e R {as 2* = 1)

Therefore, R is not symmetric,

We have
-3 3
]ER&SB{[i) and E«:.[E] .
2 2 5

S
2 2
(6

But (3, E)?RaSS} —J .
5 L5

Therefore, R is not transitive.

’_.i||c\

Hence, R is neither reflexive, nor symmetric, nor transitive.

Relations Ex 1.1 Q8
Let A be a set.
Then {4 = {{a,a] P ae A} is the identity relation on A,

Hence, every identity relation on a set is reflexive by definition.

Conwverse:

Letd = {[alb,c]} be a set.
Let & = {[aJ 3} b, B)[c, c) [alb]} be arelation defined on A4,

Clearly & is reflexive on set A, butitis not identity relation on set 4 as [:a,.b] e B

Hence, a reflexive relation need not be identity relation.



Relations Ex 1.1 Q9
wWe have, A = {1, 2,3, 4}

fij= = {[1, 1) {z,2){3.3) [+ 4) {1,2]} is a relation on set 4 which is reflexive,transitive

but not symmetric

fij= = {{2,3] [3,2]} is arelation on set & which is symmetric but neither reflexive nar

tfransitive

fiiiy = = {{1,1]{2,2]{3,3]{4, 4}{1,2]{2,1}} iz a relation an set 4 which is reflexive, symmaeatric
and transitive

Relations Ex 1.1 Q10
We have, R—{[X,y];x,yeN,Ex +y=41}

Then Domain of & isx &, such that
2% +y =41
41-y
T T2
Since v e &, largest value that » can take corresponds to the smallest value that v can take.

= M

Range of & is v e & such that

2% +y =41
= ¥o=41-2x
Since, x ={1,2,3,.......... 20}
y ={39,37,3533,.............7, 53,1}

Since, {2,2)e 8,8 is not reflexive.
Also, since(1,39) e & but {39,1) ¢ &, £ is nat symmetric.
Finally,5ince,[15,11] = & and [11, 19] =& but [15,19] g

& is not trasitive,
Relations Ex 1.1 Q11
Mo, it is not necessary that a relation which is symmetric and transitive
is reflexive as well,
For Example,
Let4={3,b,clbe a set and
Ry ={{a,8)} is a relation defined an A,

Clearly,
o is symmetric and transitive but not reflexive,



Relations Ex 1.1 Q12

It isgiven that an integer m is said to be relative to another
integer nifm is a multiple of n,
In other wards

&= {[m,n]; o=k ke z}

Reflexivity: Let, me =z

= m=1m

= [, m) e &
8 isreflexive

Transitive: Let {s,b)e R and [bc)er

= 2= kb and b=¥k'c

= a=kk'c [ ki'e z]

= a=lc [ f=lki'ez]
= [a,c]eR

B is transitive

Symmetric: Let {a,b) e &

= a=kh
~ =1z but Lezifk ez
P K
[bja]eR

& isnot symmetric

Relations Ex 1.1 Q13
We have,
relation & =" =

on the set & of all real numbers

Reflexivity: Letae &

= "= s reflexive

Symmetric: Let a,b = &
such thatazb # bz a

""" not symmetric

Transitivity: Let a,b,ce &
andazh &bzc

= "= s transitive



Relations Ex 1.1 Q14

(i )Let A = {4, 6, 8.

Define a relation R on A as:

A = {(4, 4), (6, 6), (8, 8), (4, 6), (6, 4), (6, 8), (8, 6)}

Relation R is reflexive since forevery a € 4, (a2, 2) eR i.e., (4, 4), (6, 6], (8, 8)} € R.
Relation R is symmetric since (g, b) e R = (b, a) e R for all a, b € R.

Relation R is not transitive since (4, 6), (6, 8) e R, but (4, 8) e R.

Hence, relation R is reflexive and symmetric but not transitive.

(ii ) Define a relation R in R as:
R = {a, b): & = b}
Clearly {2, 3) e R as 2* = &°. E

[
&

Therefore, R is reflexive.

Mow, (2, 1) e R {as 2° = 1%)

But, (1, 2) e R (as 1* < 2%)

Therefore, R is not symmetric.

Mow, Let (3, b), (b, c) e R.

=23z b and B =

=23 2

=(a, c)eR

Therefore, R is transitive.

Hence, relation R is reflexive and transitive but not symmetric.
Hence, relation R is transitive but not reflexive and symmetric.
{ivjLet A = {5, 6, 7}.

Define a relation R on A as R = {(5, &), (6, 5)}.

Relation R is not reflexive as (5, 5), (6, 6), (7, 7} e R.

Mow, as (5, 6) € R and also (6, 5) € R, R is symmetric.

= (5, 6), (6, 5) R, but (5, 5) eR

Therefore, R i5 not transitive.

Hence, relation R is symmetric but not reflexive or transitive.

{v)Consider a relation R in R defined as:

R={{a, b): 3 < b}

Forany 3 € R, we have (3, 3) € R since a cannot be strictly less than a itself. In fact, 3 = a.
Therefore, R is not reflexive.

Mow, (1, 2) e R (as 1 < 2}

But, 2 is not less than 1.

Therefore, (2, 1) e R

Therefore, R is not symmetric.

Mow, let {a, b), (b, c}) e R.

2a<bandb < c

>3 <cC

=(a, c)eR

Therefore, R is transitive.

Hence, relation R is transitive but not reflexive and symmetric.



Relations Ex 1.1 Q15
We have,

A=1{1,2,3} and & {f1,2)(2, 3)}
I e,

To make & reflexive, we will add{1,1)(2,2) and(3,3) to get
&' ={f1,2){2,3) {1, 1.){2,2)(3,3)} is reflexive

Again to make &' symmetric we shall add (3,2} and(2,1)

8= {[1,2][2,3][1, 1) (2, 2)(z.3)(3.2) (=, 1]} is reflexive and symmetric
M 0w,
To make 8" transitive we shall add(1,3) and (3,1)

2" = {(12) (2.9 (1 1) (2.2)(3.3)(3.2)(2.3) (1. 3) (2. 1)

a'" iz reflexive, symmetric and transitive
Relations Ex 1.1 Q16
we have, 4={1,2,3} and & = {{1,2}{1,1}{2, 3}}

To make & ftransitive we shall add {1,3) only.

R'={(1.2)(1.1)(2,3) (1, 3)}

Relations Ex 1.1 Q17
Arelation R in Ais said to be reflexive if aRa for all agA

R is said to be transitive if aRb and bRc = aRc

foralla, b, c €A,

Hence for R to be reflexive (b, b) and (c, ¢) must be there inthe set R,

Also for R to be transitive {a, ¢) must be in R because (a,b) eR and (b, c) ER so (a3, c) must be in R,
So at least 3 ordered pairs must be added for R to be reflexive and transitive.

Relations Ex 1.1 Q18

Arelation R in A s said to be reflexive if aRa for all agA, Ris symmetric if aRb = bRa, for all a, b € A and it is said to be transitive if aRband bRc =
aRcforalla b,ceA

oxxy K yEN

(v el12, 1), (3, D 3, 20, (4, 2).00)

This is not reflexive as (1, 1), (2, 2)...are absent.

Thisis not symmetric as (2,1} is present but (1,2} is absent,

Thisis transitive as (3, 2)€R and (2.1) € R also (3,1) € R similarly this property satisfies all cases.
ex+y=10, xvEN

(o y)El(L, 9),(9,1),12,8),(8,2).(3,7).(7, 3), (4, &), (6, 4),(5,5))

This is not reflexive as (1, 1),(2, 2)..... are absent.

This only follows the condition of symmetric set as (1, ?)eR also (9, 1)eR similarly other cases are also satisfy the condition.
This s not transitive because {(1,9),(9, 1)}R but (1, 1) is absent.

# xy is square of an integer, X, yEN

Doy €(0L1),(2,2),(4, 1), (1,4),(3,3).(9. 1), (1,9),(4,4),(2,8),(8 2), (16, 1), (1, 18).cses }

This is reflexive as (1,1),(2,2].... are present.

This is also symmetric because if aRb = bRa, for all a,beN.

This is transitive also because if aRb and bRc = aRcforall a, b, ce N,

ox+4dy=10,%xyEN

() ella 1),(2,2))

This is not reflexive as (1, 1), (2, 2)....are absent.

This is not symmetric because (6,1) € R but (1,6) is absent.
This is not transitive as there are only two elements in the set having no element common.





