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Show that the relation R defined by R = {(a, b): a - b is divisible by 3; a, b € Z} is an equivalence
relation.

Show that the relation R on the setZ of integers, given by

R ={(a, b): 2 divides a - b}, is an equivalence relation.

Prove that the relation R on Z defined by (a, b) € R & a - b is divisible by 5 is an equivalence
relation on Z.

Let n be a fixed positive integer. Define a relation R on Z as follows:

(a,b) € R & a - b is divisible by n.

Show that R is an equivalence relation on Z.

Let Z be the set of integers. Show that the relation R = {(a, b): a,b € Z and a + b is even} is an
equivalence relation on Z.

m is said to be related to n if m and n are integers and m - n is divisible by 13. Does this define
an equivalence relation?

Let R be a relation on the set A of ordered pair of integers defined by (x, y) R (u, v) if xv =y u.
Show that R is an equivalence relation.

Show that the relation R on the set A ={x € Z; 0 < x < 12}, given by R = {(a, b): a = b}, is an

equivalence relation. Find the set of all elements related to 1.
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Given R = {(a, b): a - bis divisible by 3; a, b € Z} is a relation
To prove an equivalence relation, it is necessary that the given relation should be reflexive,
symmetric and transitive.

Let us check these properties on R.
Retlexivity:

Let a be an arbitrary element of R.
Then,a-a=0=0x 3

= a — a is divisible by 3

= (a,a) € RtforallaeZ

So, R is reflexive on Z.

symmetry:

Let (a,b) €ER

= a — b is divisible by 3

= a-b=3pforsomep€Z
=>b-a=3(-p)

Here, -p € Z

= b —a is divisible by 3

= (b,a) e Rforalla,b € Z

50, R 1s symmetric on Z.

Transitivity:

Let (a,b) and (b, c) €R

= a-bandb - care divisible by 3

> a-b=3pftorsomep €Z

And b -c=3qforsomeq€Z

Adding the above two equations, we get
a-b+b-c=3p+ 3q
>a-c=3(p+q)

Here,p+q € Z

= a - cis divisible by 3

= (a,c) € Rtoralla,ce Z
50, R 1s transitive on Z.
Theretore R is retlexive, symmetric and transitive.

Hence, R is an equivalence relation on Z.
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Sol.2 Given R = {(a, b): 2 divides a - b} is a relation defined on Z.
To prove an equivalence relation, it is necessary that the given relation should be reflexive,
symmetric and transitive.

Let us check these properties on R.
Reflexivity:

Let a be an arbitrary element of the set Z.
Then,a€ R

>a-a=0=0x2

= 2 divides a - a

= (a,a)eRtforalla € Z

So, R is reflexive on Z.

symmetry:

Let (a,b) €ER

= 2 dividesa-b

= (a-b)/2 =pforsomep € Z

= (b-a)/2=-p

Here, -p € Z

= 2 divides b - a
= (b,a) € Rforalla,b € Z
50, R 1s symmetric on Z
Transitivity:
Let (a,b) and (b, c) €R
= 2 divides a-b and 2 divides b-c
= (a-b)/2 =pand (b-c)/2 = qfor some p,q € Z
Adding the above two equations, we get
(a-b)/2+(b-c)/2=p+q
= (a-c)/2=p+q
Here, p+ g€ Z
= 2 divides a - c
= (a,c) € Rtforalla,ceZ
50, R 1s transitive on Z.
Theretore R is retlexive, symmetric and transitive.
Hence, R is an equivalence relation on Z.
Sol.3  Given relation R on Z defined by (a, b) € R & a - b is divisible by 5
To prove an equivalence relation, it is necessary that the given relation should be retlexive,

symmetric and transitive.
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Let us check these properties on R.

Reflexivity:

Let a be an arbitrary element of R. Then,

=>a-a=0=0x5

= a — a is divisible by 5

= (a,a) € Rtforallae Z

So, R is reflexive on Z.

Symmetry:

Let (a,b) €R

= a - b is divisible by 5

> a-b=5pforsomep€Z

=>b-a=5(-p)

Here, -p € Z |Since p € Z]

= b - ais divisible by 5

= (b,a) € Rforalla,b € Z

50, R 1s symmetric on Z.

Transitivity:

Let (a,b) and (b, c) ER

= a - b is divisible by 5

= a-b = 5p for some Z

Also, b - cis divisible by 5

= b - c=5q for some Z

Adding the above two equations, we get

a-b+b-c=5p+5¢q

>a-c=5(p+q)

= a - cis divisible by 5

Here,p+q € Z

= (a,c) € Rforalla,ceZ

So, R 1s transitive on Z.

Theretore R is retlexive, symmetric and transitive.

Hence, R is an equivalence relation on Z.
Sol.4 Given (a,b) € R & a - bis divisible by n is a relation R defined on Z.

To prove an equivalence relation, it is necessary that the given relation should be reflexive,

symmetric and transitive.

Let us check these properties on R.

Reflexivity:
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Leta€ N
Here,a-a=0=0xn
= a — alis divisible by n

= (a,a) ER

= (a,a) € Rforalla € Z
So, R is retlexive on Z.
Symmetry:

Let (a,b) €ER

Here, a — b is divisible by n

—>a-b=npforsomep€Z

=>b-a=n(-p)
= b - ais divisible by n [pE€EZ=>-p€Z]
= (b,a) €R

50, R Is symmetric on Z.
Transitivity:
Let (a,b) and (b, c) €R
Here, a — b is divisible by n and b - c is divisible by n.
= a-b=npforsomepe€
And b-c=ngforsomeq € Z
a-b+b-c=np+ngq
>a-c=n(p+q)
= (a,c) € Rtforalla,ceZ
50, R 1s transitive on Z.
Theretore R is retlexive, symmetric and transitive.
Hence, R is an equivalence relation on Z.
Sol.5 GivenR={(a,b):a,b&Zanda +biseven}isarelation defined on R.
Also given that Z be the set of integers
To prove an equivalence relation, it is necessary that the given relation should be reflexive,
symmetric and transitive.
Let us check these properties on R.
Retlexivity:
Let a be an arbitrary element of Z.
Then,a€ R
Clearly,a + a= 2ais even for all a € Z.
= (a,a) € Rforalla e Z

So, R is retflexive on Z.
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symmetry:
Let (a,b) €R
= a+ b iseven
= b + ais even
= (b,a) € Rforalla,b € Z
50, R Is symmetric on Z.
Transitivity:
Let (a,b) and (b, c) €R
= a+bandb + care even
Now, leta+ b=2xforsome x € Z
And b+ c=2yforsomey € Z
Adding the above two equations, we get
A+2b+c=2x+2y
> a+c=2(x+y-b), whichiseventforallx,yb€Z
Thus, (a,c) ER
So, R 1s transitive on Z.
Theretore R is retlexive, symmetric and transitive.
Hence, R is an equivalence relation on Z
Sol.6  Given that m is said to be related to n if m and n are integers and m - n is divisible by 13
Now we have to check whether the given relation is equivalence or not.
To prove an equivalence relation, it is necessary that the given relation should be reflexive,
symmetric and transitive.
LetR={(m,n): m,n €Z: m-nis divisible by 13}
Let us check these properties on R.
Retlexivity:
Let m be an arbitrary element of Z.
Then, m € R
>m-m=0=0x13
= m - m is divisible by 13
= (m, m) is reflexive on Z.
symmetry:
Let (m, n) € R.
Then, m - nis divisible by 13
=>m-n=13p
Here,p € Z
>n-m=13 (-p)
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Here, -p € Z
= n - mis divisible by 13
= (n,m) € Rforallm,n€Z
50, R 1s symmetric on Z.
Transitivity:
Let (m, n) and (n, 0) ER
= m - nand n - o are divisible by 13
>m-n=13pandn-o0=13qforsomep,q€Z
Adding the above two equations, we get
m-n+n-o0=13p+ 13q
> m-0=13 (p+q)
Here,p+q€Z
= m - o is divisible by 13
= (m,0) € Rforallm,o € Z
50, R 1s transitive on Z.
Theretore R is retlexive, symmetric and transitive.
Hence, R is an equivalence relation on Z.
Sol.7  FirstletR be arelation on A
It is given that set A of ordered pair of integers defined by (X, y) R (u, v) if xv =y u
Now we have to check whether the given relation is equivalence or not.
To prove an equivalence relation, it is necessary that the given relation should be reflexive,
symmetric and transitive.
Reflexivity:
Let (a, b) be an arbitrary element of the set A.
Then, (a,b) €A
= ab=>ba
= (a,b) R(a, b)
Thus, R is reflexive on A.
symmetry:
Let (X, y) and (u, v) €A such that (%, y) R (u, v). Then,
Xv=yu
> VX=Uuy
> uy=vx
= (u, V)R (x,y)
50, R 1s symmetric on A.

Transitivity:
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Let (x,y), (u,v) and (p, q) €R such that (x,y) R (u, v) and (u,v) R (p, q)
> xv=yuanduqg=vp
Multiplying the corresponding sides, we get
XVXUQ=yuxvp
—~XqQ=yp
= (% y)R(p,q)
S0, R 1s transitive on A.
Theretore R is retlexive, symmetric and transitive.
Hence, R is an equivalence relation on A.
Sol.L.8 GivensetA={x€Z;0<x=<12}
Also given that relation R = {(a, b): a = b} is defined on set A
Now we have to check whether the given relation is equivalence or not.
To prove an equivalence relation, it is necessary that the given relation should be reflexive,

symmetric and transitive.

Retlexivity:

Let a be an arbitrary element of A.

Then,a€e R

=>a=a |Since, every element is equal to itself]

= (a,a)€Rtforallae A
So, R is reflexive on A.
symmetry:

Let (a,b) €R

=ab

=>b=a

= (b,a) e Rforalla,beA

50, R 1s symmetric on A.
Transitivity:
Let (a,b) and (b, c) €R

= a=bandb=c

=H=0
=Rg=
= (a,c) ER

So, R 1s transitive on A.
Hence, R is an equivalence relation on A.
Therefore R is retlexive, symmetric and transitive.

The set of all elements related to 1 is {1}.



