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Relations Ex 1.1 Q1(i)

A be the set of human beings.

R = {{ny}: % and y work 3t the same place}
Reflexive:

% and ¥ works together
{HJX] e B

= & is reflexive

Symmetric: If % and y work at the same place, which implies,
¥ and ® work at the same place

fw.x)er
= R is symmetric

Transitive: If x and y wark at the same place
then x and y work at the same placeand v and 2 work at the same place

= [#.z)e & and
Hence,
= R is transitive

Relations Ex 1.1 Q1(ii)
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. be the set of human beings.

a2 = {{X,y}: % and y lives in the same locality }

Reflexive: since ®x and = lives in the same locality
= [rux)er

= R iz reflexive

Symmetric: Let fx,y]e R

= x and v lives in the same locality
= v and x lives in the same locality
= fyx)er

Transitive: Let (x, v3 € Rand (y, 2) € R
Gyl ER
= % andy lives in the same locality
and (y, z2) e R
y and z lives in the same locality
@ and z lives in the same locality

(%, Z)ER

Ll oy

R is transitive

Relations Ex 1.1 Q1(jii)

R = {{X,y}: X is wife ufy}

Reflexive: since » can not be wife ofx
fr.x)e R

= & is not reflexive

Symmetric: Let(x,y]e R

= x is wife of y

= v is husband ofx
= fv.x)e R

= £ is not symmetric

Transitive: Letfx,y)e 8 and {y,2)er
= x is wife of y and vis husband of z

which is a contradiction
= fr.2)e R

= & is not transitive 0 .\Q
O~ &

Relations Ex 1.1 Q1(iv) @
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A be the set of human beings

MlLLTE)NSTr?R Ro={(x, ¥): «is father of v}
Reflexive: since ® can not be father of »
(x,x) g R

= R s not reflexive
Symmetric: Let (x, y) € R

= x5 father of y
= y can not be father of »

= (y,®) & R

= R is not symmetric
Transitive: Let (x, y3 €R and (y, z2) € R

= w5 father of y and y is father of z
= uis grandfather of z

= (#,2) € R

= R is not transitive

Relations Ex 1.1 Q2
We have, 4=1ab,c}
Ry ={(a a)(a b){a.c) b, b) (b, c) (e, 2) e, &) [c. c)}

Ry is reflerive as (a,3) < R, (0,0) e Ry & [o,0) e Ry
Ry is not symmetricas [3,6) <R, but fha)er,

8, is not transitive as fb,c)e &) and {c,a)e &, but (b,a) = &,

Rz = {(a.a)}
R 5 is not reflexive as [b,b) ¢ &,
B, is symmetric and transitive,

Rs = {{b,c)}
Ry is notreflexive as (b, bYe Ry
E 5 is not symmetric
Rg is not fransitive.

R4 ={(a,b)(b.c) (. )]
R, is not reflexive on set A as [a,a) 2R,
R4 is not symmetric as (5,6) « £, but [b,3) e 8,

R4is nat transitive as{a, b)e &, and (b,c) =&, but (a,c) 2R,

Relations Ex 1.1 Q3
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1
By = {(xjy}my Qo X = ;}

Reflexivity: Let, ¥ Qg

1
= xE
X
= [, x)e Ry

Ry is not reflexive

Symmetric: Let, [#.y)€®,

= X

0]
L A

I
=
1}

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

Transitive: Let, (x,y)e &, and (sz)e Ry

1 1
= x=—andy=—
% z
= x=z
= (xJz)eRl

Ry 15 not trasitive

Relations Ex 1.1 Q3(ii)

Reflexivity: Let, aez
= |a-al=0=5

fa,2)e R, = R, is reflexive
Symmetricity:Let, {a,0) < R,

= la-al<s
= b-ass
= |b,a|eR2 =

R, is symmetric

Transitivity: Let, (a,b] =R, and {b,c} =R,

= |a-5[<5 and p-c|<5
- la-c|<s
= R4 is not transitive

ifa=15h=11,c=7
= [1s-13]<5and 11-7|=5
but 15-7|z 5

Relations Ex 1.1 Q4
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{i) wehave, &={1,2,3} and

Ry={(L1)(1.3)(3.1(2 2)(2.1)(3 3}

{1.1).{2.2) and (3,3) &,
R, is not Reflexive

T 0w,
{2,1) = &y but {1,2) e &,y

&, 15 not Symmetric

Again,
(2,1) = &, and (1,3) e £, but (2,3} 2 R

&4 is not Transitive
(i 22 ={(2:2).(21). (1.3}
{1,1) &,
= Rais not reflexive

Mo, {1,3} £ H,
= [31)ery

= Ao is symmetric

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

(i) 22 = {(1.2)(33)
{L.1)ea,

= RAsis not reflexive

Mow, [1,3)eR;but (3,1) = R,

= R is not symmetric

Again, Itis clear that Rz is transitive

Relations Ex 1.1 Q5.
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{) ab ifab 0

Let ® be the set of real numbers.

Reflexivity: Let ae R

= a-a=10
= fa.5)= R

£ iz not reflexive

Symmetric: LetaR b

= a-ax>0
= b-a=<0
b=

£ is not Symmetric

Transitive: LetaR & and bRc

= F-a>and b-c»0
= s3-c=>0
= afc

£ is Transitive

Relations Ex 1.1 Q5(ii)
We have, afb iff 1+3b=0
Let & be the =set of real numbers

Reflexive: Let ae &

= 1+a°>0
= afa
= &2 is reflexive

Symmetric: Let kb

= 1+ab=10

= 1+ba>10

= falrac]

= R s symmetric

Transitive: Let a&b and bRc

= l+ab>0andl+bc=>0

2 l+ac >0

= £ is not transitive 0 C)®
SN

Relations Ex 1.1 Q5(iii) @ O
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we have, akb if |4£ b
Reflexivity: Letae R
= EESE [~ l-2|= 2> -2]
= R is not reflexive

Symmetric: Let aRb

= EER:

bl < Leta=4, h=8a
- bl < 5 [4| €8 but |g]> 4
= R is not symmetric

Transitive: Letafb and bRc

= |a| = b and || e
= |2 bl=c

= EEg=

= R C

= & is transitive

Relations Ex 1.1 Q6.

LetA = {1, 2,3, 4, 5, 6.

Arelation R is defined on set A as:

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

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

We find {a, 3) & R, where a € 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.

MNow, (1, 2}, (2, 3) e R

But, (1, 3) R

Therefore, R is not transitive

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

Relations Ex 1.1 Q7.

R = {(a, b): a £ b*}

It is observed that (l, LJER% l>(l]3 =l-
2 2 2 2 8

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
(3, E], [E, g]eRas3<[iJ and E{[E] .
2 25 2 2 L3
3
But (3, E]eERsts 3:-(9] .
5 5

Therefore, R is not transitive.

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

Relations Ex 1.1 Q8
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Let A be a set,

Then 1, = {{a,a} P ae A} is the identity relation on A.

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

Conwverse:

Let 4 = {{an,c)} be a set.
Let & = {{a, a) (b, 6} [c, c) (an}} be arelation defined on A.

Clearly R is reflexive on set A, but it is not identity relation on set 4 as {a,b} R

Hence, a reflexive relation need not be identity relation.

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

{iy= = {{1, 1)(z,2)(3,3) (4.4) {1,2}} is a relation on set A which is reflexive, transitive

but not symmetric

fi)= = {(2,3) (3,2}} is arelation an set & which is symmetric but neither reflexive nor

transitive

fi) e = {[1, 1)z 2)(3.3) (4 4}{1,2}{2,1]} is a relation on set 4 which is reflexive, symmetric

and transitive

Relations Ex 1.1 Q10
We have, R—{[X,,V}J'XJ}’ENJEX +}’=41}

Then Domain of 8 isx € &, such that
2y +y =41
41—y
T2
Since y e N, largest value that » can take corresponds to the smallest value that y can take.

= X

Range of & is v = & =such that

2w+ =41
= v o= 41 -2
Since, ¥ ={L2,3,......... 20}
v ={39,37,3535, ..o, 7,5, 3,1}

Since, {2,2)= ®,R is not reflexive,
Also, since(1,39) e & but {39,1] = 2, & is not symmetric,
Finally,since,(lS,ll} e & and [:11, 19:] e & but (15,19} e A

& 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,
Let A ={a,b,c}lbe 3 set and

Ry = {(a, a)} is a relation defined on A.

Clearly,
R, 1z symmetric and transitive but not reflexive.
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Relations Ex 1.1 Q12

It is given that an integer m is said to be relative to another
integer nifrm iz a multiple of n.

In other words

8= {(m,n); m=knk e Z}
Reflexivity: Let, me =z

= m=1m

= frr,m) e R
£ is reflexive

Transitive: Let {a,b)e R and (b,c) <R

= a=kh and b=k'c

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

= a=Ic [ f=kk'ez]
= {a,c)eR

£ is transitive

Symmetric: Let [a,b)eR

= a=kh
= b=ia butiezifkez
k k
fb,a)e R

£ is not symmetric

Relations Ex 1.1 Q13
e have,
relation & =" =" on the set & of all real numbers

Reflexivity: Let aeR

3=

U

"z s reflexive

]

Symmetric: Let a,b e &
such that azb # bz a

"z " not symmetric

Transitivity: Let abce ”
andazh &b:zc

= R

= "z is transitive 0 .\Q
O &

Relations Ex 1.1 Q14 @
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(i )Let A = {4, &, 8}.

Define a relation R on A as:

A ={(4, 4), (6, 6), (8, B), (4 6), (6, 4), (6, B), (8, 6]}
Relation R is reflexive since forevery a € A, (3, 3) eR L.e., (4, 4), (&6, 6), (8, 8)} e R.
Relation R is symmetric since (3, b) e R = (b, a)e R for all a, b e R.

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

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

(ii ) Define a relation R in R as:

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

Clearly (3, 3) e R as ° = a°. a=a.
Therefore, R is reflexive,

Mow, (2, 1) e R (as 2° =z 1%)

But, (1, 2) ¢ R (as 1* < 2%)

Therefore, R is not symmetric.

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

=23z bPFand b = &

=23z

=>({a,c)eRrR

Therefore, R is transitive.

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

(iv)Let A = {5, 6, 7}.

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

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

Mow, as (5, 6) € R and also (&, 5) € R, R is symmetric.
=(5,6), (6, 5) R, but (5, 5) e R

Therefore, R is not transitive.

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

(v)Consider arelation R in R defined as:
R={(a, b): a < b}

Forany a € R, we have (a, 3) € R since 3 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.

MNow, let (a, b), (b, c) € R.
23<bandb<c

=2a<c

=({a,c)eRrR

Therefore, R is transitive.

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

Relations Ex 1.1 Q15

We have, @

A={1,2,3} and &{({1,2){2, 3)} .
T i, 60 C}§O

To make R reflesive, we will add{1,1}{2,2) and(3,3) to get @

&' ={{1,2)(2,3) (1, 1) (2, 2){2,3)} iz reflexive
Again to make &' symmetric we shall add (3,2} and(2,1) %\'é%%-Q

r"={f1,2){z,3)(1, 1) (2, 2){3.3) (3.2) (2. 1)} is reflexive and symm etric

Q &Q

To make R transitive we shall add{1,3) and [3,1) . O @

&= {122 31 (2.2) (333 (21) (L 3 (3 1) @ <
f'" s reflexive, symmetric and transitive @ \V
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Relations Ex 1.1 Q16
we have, 4={1,2,3} and & = {{1,2)(1,1){2,3)}

To make & transitive we shall add {1,3] only,

' ={n2)(L1)f{=z.3) (L 3)

Relations Ex 1.1 Q17

Arelation Rin A s said to be reflexive if aRa for all 2eA

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

for all a,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, c) must be in R because (a,b) e R and (b, c) e R so(a, 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

Avrelation R in Ais said to be reflexive if aRa for all agA, R is symmetricif aRb = bRa, for all 3, b € A and it is said to be transitive if aRb and bRc =
aRcforalla,b,ceA.

x>y, X, yEN

(v e(2, 1) (3, L3, 2), (4, 2).00}

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

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

This is transitive as (3, 2) e R and (2,1) € R also (3,1) € R ;similarly this property satisfies all cases.
ex+y=10 x,yeEN

(% v)e{(1,9),(9,1),(2,8),(8,2), (3. 7). (7, 3). (4, 6}, (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, 9)eR also (9, 1)eR similarly other cases are also satisfy the condition.
This is not transitive because {(1, 9),(9, 1)}JeR but (1, 1) is absent.

* ¥y is square of aninteger, x, y EN

(ybe{(1, 1), (2,2), (4, 10 (1. 4),(3.3),(9, 1), (1,9),(4,4),(2,8),(8,2), (16, 1), (1, 16)urens }

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 = aRcfor all a, b, ce M.

ex+4y=10,xyeN

(% v)€{(6,1),(2,2)}

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

This is not symmetric because (6,1) € R but (1,4) is absent.
This is not transitive as there are only two elements in the set having no element common.
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Ex 1.2

Relations Ex 1.2 Q1
We have,
R ={{a,b): a-bis divisible by 3; a,b, « Z}

Ta prove: R is an equivalence relation

Proff:
Reflexivity: Let ae 2

= a-a=10

= F -3 is divisible by 3
= (a,3)e R

= £ is reflexive

Symmetric: Let a,b e Z and [ab) <R

= 3 - b isdivisible by 3

= a-b=3p Far somepe 2
= b-a=3x[-p]

= b-zer

= £ is symmetric

Transitive: Let a,b,ce Z and such that {a,b} <8 and {b,c)< R

= 3-b=3p andb-c=37 Forsomep,geZ
= a-c=3[p+q)

= 3-cC is divisible by 3

= fa.c)er

= £ is transitive

Since, R is reflexive, symmetric and transitive, so R is equivalence relation.

Relations Ex 1.2 Q2
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[We have,
R ={{a,b): a-bis divisible by 2; a,b, « Z}

To prove: & is an equivalence relation

Proff:
Reflexivity: Letae 2

= a2-3=10

= - is divisible by 5
= {2,2) < R

= & s reflexive

Symmetric: Let a,be 2 and [ab) e &

= F-bisdivisible by 2

= a-b=2% For somep e Z
= b-3=2x(-p)

=5 b-3eR

= R is symmetric

Transitive: Let a,b,ce Z and such that {a,b) e R and [b,c)e R

3-b=2p andb-c= g Forsomep,qeZ
a-c= Ap+q)

a-c is divisible by 2

{a.c) e ”

R s fransitive

Ly

Relations Ex 1.2 Q3

Wwe have,
8= {(an}: {a-b) is divisible by 5 }Dn zZ.

We want to prove that 8 is an equivalence relation on 2.

[ v,
Reflexivity: Let ae 2

= a2-3=10
= 3 -3 is divisible by 5.

{a.3)e &, so R/ isreflexive
Symmetric: Let {a,b) <R

= a-b="5FP For some P e 7
b-a=5x[-P)

= b-3 isdivisible by 5 @
= [b,a)e R, so R issymmetric 60 \

Transitive: Let {a,b} e & and (b, c) e @

U

U

= g-b=5p and b-c=53 For some p,qe 2 @
3-c=5[p+q) %\' %_

= & -c is divisible by 5.

= R is transitive. . O @
N @
Thus, & being reflexive,symmetric and transitive on 2. @\ V

Hence, 8 is egquivalence relation on 2
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Relations Ex 1.2 Q4
R = {(an}: a-b is divisible by n} an Z.

I 0w,
Reflexivity: Letae 2

= a-a=0xn

= 3-aisdivisible by n
= [=8) R

= £ is reflexive

Symmetric: Let {a,b) e &

= g-b=np ForsomepeZ
= b-a=n{-p)

= b - 3 is divisible by n

= {b,a)er

= R is symmefric

Transitive: Let {a,b)e R and [b,c) <R

= g-b=xp and b-c=xg Forsomep,geZ
= a-c=nfp+q)

= 3-C isdivisible by n

= (a,c)e ]

= & is transitive

Thus, & being reflexive, symmetric and transitive on 2.

Hence, 8 iz an equivalence relation on 2

Relations Chapter 1 Ex 1.2 Q5
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We have, Z be set ofintegers and

8 = {[a,b): abez anda+bis even } be a relation on Z.

We want to prove that & is an equivalence relation on 2.

MOy,
Reflexivity: Let a= Z

: if ais even = a+ais even
= F+a iseven . .
ifaisodd = a+ais even

= [=a) R
= R is reflexive

Symmetric: Let a,b e 2 and [3,b) e R

= a+b is even
= b+ a3 is even
= {b,a)e R,

= R is symmetric

Transitivity: Let {a, b:] e and [:bJ c} e & For some abh,ce?

= a+b is even and b+cis even
) if bisodd,then a and cmust be odd = a+¢ is even,
= 3+ is even ) .
Ifbis even,then a and c must be even = a+c is even
= [a,c)enr
= R is transitive

Hence, R is an equivalence relation an 2

Relations Ex 1.2 Q6
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Let Z be set of integers

R ={frmn): m-nis divisible by 13 } be a relation on 2.

[ 0 v,
Reflexivity: Letm e &

m-m=10
rr - is divisible by 13
[ m)e R,

IV ()

& is reflexive

Symmetric: Letm,ne Z and [mn)er

= m-n=13p ForsomepeZ
= n-m=13x{-p}

= rn—um is divisible by 13

= fr-m)=R,

S0

= R s symmetric

Transitivity: Let {m,n) <& and {n,9) <R For some m,n,q<Z

= m-n=13p andnh-q =135 For somep,seZ
= m-q=13{p+s)

= m—-q is divisible by 13

= [rq)er

= R is transitive

Hence, 8 is an equivalence relation on 2

Relations Ex 1.2 Q7
X, V)R v) < xv=yu
TPT Reflexive - Xy =VX
x YREY)
TPT Symmetric Let (X, y)R (u,v)
TPT (u, v) R (x%5
Given xv = yu

= yu=XV
= uy =Vx
(1, V)R (x.y)
Transitive Letx.y)Ru.v)and (w.v)R(p.q) ......... (1)
TPT . y)R@.9
TPT xq=y¥yp

from (1) xv=yu & uqg=vp
XVuq = yuvp

Xq=yp
R is transitive @

since R is reflexive symmetric & transitive all means it is an equivalence relation. ] 60

Relations Ex 1.2 Q8 \(&6 Q
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We have, A={x e z: 02 x 212} beasst and
8= {{a,b] L 3= b} be arelation on A
Mo,

Reflexivity: Let ae 4

= F=a
= (a,a)eR
= £ is reflerive

Symmetric: Leta,be A and (a,b)eR

= a=bh

= b=23

= (b,a)eR

= R is symmetric

Transitive: Let3,b & ce A
and Let {a,b)e R and [b,c) < R

= g=bhandb=c
= =0

= [a.c)er

= £ is transitive

Since R is being relfexive,symmetric and transitive, so
R is an equivalance relation.

Also, we need to find the set of all elements related to 1.

Since the relation is given by, R={(a,b):a=b}, and 1 is an element of A,
R={(1,1):1=1}

Thus, the set of all elements related to 1 is 1.

Relations Ex 1.2 Q9


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ i

PDFelement

Remove Watermark g

(i) we hawe, L is the set of lines,

R ={f{t;,t5): Ly is parallel to Ly} be arelation on L
MO,
Reflexivity: Letd, L
Since a line is always parallel o itself.
fLitz)er
= & isreflexive

Symmetric: Letd iy el and [Ly, L) R

= Ly is parallel to £,
= Ly is parallel to £y
= fLite)er

= £ is symmetric

Transitive: Let {,,tandiy € L such thatt,, i) e & and [, L) R
= Ly is parallel to Ly and Ly is parallel to L5

= Ly is parallel to Ly

= fLi,ta)er

= £ is fransitive

Since, 8 is reflexive, symmetric and transitive, so & is an equivalence relation.

{i] The set of lines parallel to the liney = 2x +4 s

v =2x+cForallcef

Where 8 is the set of real numbers,

Relations Ex 1.2 Q10

R={(Py, Pz Py and P2 have same the number of sides}

Ris reflexive since (Py, Py) € R as the same polygon has the same number of sides with
itself,

Let (Py, P5) ER.

=P, and Fdave the same number of sides,

= P;and Fy have the same number of sides.

= (P3P ER

SRS symmetric,

[,

Let (Py, P2), (P2 P3) ER,

=P, and P2 have the same number of sides, & 20, P2 and P23 have the same number of
sides,

=P, and P2 have the same number of sides,

= (P, P3)ER

SR s transitive,

Hence, R is an equivalence relation,

The elements in & related to the right-anged triange (T) with sidez 3, 4, and 5 are
those polygons which have 3 sides (since Tis a polygon with 3 sides).

Hence, the set of all elements inArelated to triange Tis the ==t of all trianges.

Relations Ex 1.2 Q11


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ mm | Wondershare

PDFelement

Remove Watermark g

Let A be set of points on plane.
Let & = {{PJQ): 0P = OQ} be a relation an 4 where © is the arigin.

To prove 8 is an equivalence relation, we need o show that & is reflexive,
symmetric and transitive on A,

Moy,
Reflaxivity: Letp e A

Since OF = 0P = (P,P) e R

= & is reflexive

Symmetric: Let (P,Q)eRr forP,QeAd
Then OF = QQ

= 0Q = 0f

= fo,e)er

= & is symmetric

Transitive: Let [PJ Q} = & and [QJS] e R

= 0P = OQ and O = 085
= QF = 08

= [F,5)er

= & is transitive

Thus, & is an equivalence relation an A

Relations Ex 1.2 Q12

Given &={1,2,3,4,5,6,7} and R={(a,b):both a and b are either odd or even number}
Therefare,
R={{1,1),(1,3},(1,5)(1,6),(3,3},(3,50(3,7L(5,5),(5,7L(7 707507 3),(5,3), (6,1}, (5,1).(3,1)
(2,2],(2,9)(2,6),(4,4),(4,6),(6,6),(6,4),(6,2),(4,2)}
Form the relation R it is zeen that Ris syrmmetric reflecive and transitive also, Therefore R is an equivalent
relation.

From the relation R it is seen that {1,3,5, 7} are related with each other only and {2, 4,6} are related with each
other

Relations Ex 1.2 Q13
&= {{an] Coat+h% = 1}

o,

Reflexivity: Leta = %e R

Then, 32+32=£+i=l;&1
4 4 2

= (aJa}eS

= 5 is not reflexive

Hence, & in not an equivalenve relation on &

Relations Ex 1.2 Q14
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We have, Z be setofintegers and Z; be the set of non-zero integers.
g = {(a,b} fc.a): ad = be } be arelation on zxzg

Wow,
2eflexivity: fab)e ZxZ,

= ab = bz

= {(a,b}, (a,b}} e R

= £ is reflexive
Symmetric: Let {{a,b},(c,d}} ]
= ad = be

cd =dz
= {(c,d},(a,b}}eR

Il

= £ is symmetric

Transitive: Let (a,b),(c,d)e & and (c,d),(e,f} e R

= ad=bc and cof =de
a c c e
= —=—and ===
b d d f
= 2_E
b f
= af = be

We have, Z be setofintegers and 2, be the set of non-zero integers.
B = {{an} fc.d): ad = be } be arelation on Z and Zy,

Mow,
Reflexivity: [ah)e Z %2

= ab = ba

= [(a,b)J {an}} £ R

= 8 is reflexive
Symmetric: Let {(a,b],(c,d” e R
= ad = bo

od = da
= [(c,d), {a,b)) e R

Il

= £ is symmetric

Transitive: Let [a,b)J(ch)e & and [CJd}J{e,f} s R

= ad=bc and of =de

a o c e
= —=— and — ==

b g a f @
- 3_e

a]

by
w
n
T
Q

[an}[eJ f:]eR

= R is transitive %
Hence, & is an equivalence relation on Zx 2, Q @

Relations Ex 1.2 Q15. &\ \/
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2 and & are two symmetric relations on set A

MILLIONST /R

(i} Toprove: 8 ~ 5 is symmetric

Let {s,6)ef n 5

[#.6)er and [a,0)e5
[b,a)er and [b,a)es [ R and & are symmetric]
(b,a) el g

R~ & is symmetric

wuouu

To prove: 8w 8 is symmetric.
Let {s,60)eRu S

[26)er or [a,b)es
[b,a)er or [p,a)es [ R and & are symmetric]
(b,a) el wg

RS s symmetric

e

(ii) 2 and & are two relations on 4 such that® is reflexive.
To prove: R3S is reflexive

Suppose R w5 is not reflexive.
This means that there is an a3 <&« & such that(a,a} g oS

Since 3 8w S,
geRarae?s

IfaeR, then (a,3) ek [ & isreflexive]
= [sa)erws

Hence, & w8 is reflexive

Relations Ex 1.2 Q16.
We will prove this by means of an example.
Let A ={a,b,c} be a set and

8 = {(a,a){b,b) {c.c){a.8) (b,a}} and
g = {(a, al (b, b){c,c) b, c) (c,b}} are two relations on 4

Clearly 8 and & are transitive relation on A

Mow, BwS = {{a, al (b, b){ec){a k) (b, 3) (b,c}(c,b}}
Here, (ab)erwg and [bcleru s
but [aclgrus

B2 05 not transitive
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