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RELATIONS

Solved Examples

1. Let s be set of all in a plane and let R be a relation on s de�ned by

 then ,R is

Watch Video Solution

Δ1SΔ2 ⇔ Δ11 ≡ Δ2.

2. Let A be the set of all lines in xy-plane and let R be relation in A , de�nd

by 

  R = {(L1, L2) :L1 ∣ ∣ L2}.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_e6rEDGOXgqET
https://dl.doubtnut.com/l/_MSnvEK6u8XUI


show that R is an equivalence relation in A. 

Find the set of all lines related to the line 

Watch Video Solution

Y = 3x + 5.

3. Let   

Then, show that  is an equivalence relation on .

Watch Video Solution

R = {(a, b) : a, b ∈ Z  and (a − b)  is even}.

R Z

4. Let L be the set of all lines in a plane and R be the relation in L de�ned

as  . Show that R is

symmetric but neither re�exive nor transitive.

Watch Video Solution

R = {(L1, L2) : (L1  is perpendicular to L2)}

5. Let a relation  on the set R of real numbers be de�ned as 

 for all  Show that  is re�exive and

R1

(a, b) ∈ R11 + ab > 0 a, b ∈ R. R1

https://dl.doubtnut.com/l/_MSnvEK6u8XUI
https://dl.doubtnut.com/l/_VibCxyw5rdGi
https://dl.doubtnut.com/l/_uQsdyqgCsAqz
https://dl.doubtnut.com/l/_Za1532iTsZBJ


symmetric but not transitive.

Watch Video Solution

6. Let S be the set of all real numbers and let R be a relation in s, de�ned

by 

 

Show that R is re�exive and transitive but not symmetric .

Watch Video Solution

R = {(a, b) : a ≤ b}.

7. Let S be the set of all real numbers and let R be a relation in s,de�ned

by 

 

show that R satis�es none of re�exivity , symmetry and transitivity .

Watch Video Solution

R = {(a, b) : a ≤ b2}.

https://dl.doubtnut.com/l/_Za1532iTsZBJ
https://dl.doubtnut.com/l/_AWgZBCTsl4Wr
https://dl.doubtnut.com/l/_ahO1oluXbHvo


8. Let S be the set of all real numbers and let R be relation in S, de�ed by 

 

Show that R satis�es none re�exivity , symmetry and transitivity .

Watch Video Solution

R = {(a, b) : a ≤ b3}.

9. Let N be the set of all natural niumbers and let R be a relation in N ,

de�ned by 

 

then , show that R is re�exive and transitive but not symmetric .

Watch Video Solution

R = {(a, b) : a  is a factor of b}.

10. Let N be the set of all natural numbers and let R be relation in N.

De�ned by 

 

show that R is re�exive transitive but not symmetric .

Watch Video Solution

R = {(a, b) : a is  a multiple of b}.

https://dl.doubtnut.com/l/_wsmxw8P5nbUF
https://dl.doubtnut.com/l/_zlnv5nFkSdWG
https://dl.doubtnut.com/l/_2XasJ5ruFPtH


Watch Video Solution

11. Let s be the set of all sets and let  A is a

proper subset of B . Show that R is (i) Transitive (ii) Not re�exive (iii) not

symmetric .

Watch Video Solution

R = {(a, B) : a ⊂ B}, i. e. , .

12. Give an example of a relation which is 

(i) Re�exive and transitive but not symmetric,

(ii) symmetric and transitive but not Re�exive , 

(iii) re�exive and symmetric not transitive,

(iv) symmetric but neither re�exive nor transitive,

(v) transitive but neither re�exive nor symmetric.

Watch Video Solution

https://dl.doubtnut.com/l/_2XasJ5ruFPtH
https://dl.doubtnut.com/l/_DOiL1aJn0NfL
https://dl.doubtnut.com/l/_zmhCU1YqZDat


13. Let N be the set of all natural numbers and let R be a relation on 

, de�ned by  for all 

Watch Video Solution

NxN

(a, b)R(c, d)ad = bc (a, b), (c, d) ∈ NxN.

14. If and  are equivalence relations in a set A, show that  is

also an equivalence relation.

Watch Video Solution

R1 R2 R1 ∩ R2

15. Show that the union of two equivalence relations on a set is not

necessarily an equivalence relation on the set.

Watch Video Solution

16. On the set  of all integers , consider the relation 

 is divisible by }.  

Z

R = {(a, b) : (a − b) 3

https://dl.doubtnut.com/l/_0sWTtrsv1qhM
https://dl.doubtnut.com/l/_xkrEP2vBBncc
https://dl.doubtnut.com/l/_fXuv6X40mPoI
https://dl.doubtnut.com/l/_Vnei2KL1wKIr


Show that  is an equivalence relation on Z. 

Also �nd the partitioning of  into mutually disjoint equivalence classes .

View Text Solution

R

Z

17. Let   

show that  is a multiple of  is 

(i) re�exive, (ii) symmetric and (iii) transitive. 

Find the set of elements related to .

Watch Video Solution

A = {x ∈ Z : 0 ≤ x ≤ 12}.

R = {(a, b) : |a − b| 4

1

18. Let  and  be the relation on  de�ned by 

 if  for all . Prove

that  is an equivalence relation and also obtain the equivalence class

.

Watch Video Solution

A = {1,  2,  3, ..., 9} R A × A

(a,  b)R (c,  d) a + d = b + c (a,  b),  (c,  d) ∈ A × A

R

[ 2 5 ]

https://dl.doubtnut.com/l/_Vnei2KL1wKIr
https://dl.doubtnut.com/l/_IzEejnLqQHbe
https://dl.doubtnut.com/l/_cMaomyKf0V3d


Exercise 1 A

1. Find the domain and range of the relation

.

Watch Video Solution

R = {( − 1, 1), (1, 1), ( − 2, 4), (2, 4)}

2. Let  is a prime number less than .  

�nd the range of  .

Watch Video Solution

R = {(a, a3) : a 5}

R

3. Let  is a prime number less than 10}.  

�nd (i) R (ii) dom ( R ) (iii) Range (R ) .

Watch Video Solution

R = {(a, a3) : a

https://dl.doubtnut.com/l/_iExBIrSuUZZn
https://dl.doubtnut.com/l/_KCOOjFFsuFmm
https://dl.doubtnut.com/l/_ly42tY7z1hln


4. Let R=  be a relation on .  

write the range of .

Watch Video Solution

{x, y) : x + 2y = 8} N

R

5. Let   

�nd the domain and range of R.

Watch Video Solution

R = {(a, b) : a, b ∈ N and a + 3b = 12}.

6. Let   

Find the domain and range of R.

Watch Video Solution

R = {(a, b) : b = |a − 1|, a ∈ Z and |a| < 3}.

7. Let   

Find the domain and range of R.

R = {(a, ) :A ∈ N and 1 < a < 5}.
1

a

https://dl.doubtnut.com/l/_qv46RkmxNeRe
https://dl.doubtnut.com/l/_DdPpf52N4iOX
https://dl.doubtnut.com/l/_abVQruHGt0su
https://dl.doubtnut.com/l/_yR3rbZPYYrhu


Watch Video Solution

8. Let  

�nd the domain and range of R.

A. domain  and range 

B. domain  and range 

C. domain  and range 

D. domain  and range 

Answer: C

Watch Video Solution

R = {(a, b) : a, b ∈ N and b = a + 5, a < 4}.

(R) = {1, 2, 3} (R) = {6, 2, 8}

(R) = {1, 2, 3} (R) = {6, 7}

(R) = {1, 2, 3} (R) = {6, 7, 8}

(R) = {2, 3} (R) = {6, 7, 8}

9. Let  be the set of all sets and let ,i.e., .  is a

proper subset of . Show that  is (i) Transitive (ii) Not re�exive (iii) not

symmetric.

Watch Video Solution

S R = {(A, B) :A ⊂ B} A

B R

https://dl.doubtnut.com/l/_yR3rbZPYYrhu
https://dl.doubtnut.com/l/_nm2cPoIJkAYc
https://dl.doubtnut.com/l/_XP5rLAbBaQJv


Exercise 1 B

10. Let  be the set of all points in a plane and let  be the origin Let 

 then,  is

Watch Video Solution

A O

R = {(p, q) :OP = OQ}. R

11. Show that the relation  on the set  of all real numbers is re�exive

and transitive but not symmetric.

Watch Video Solution

geq R

12. Let

  

Show that R is (i) not re�exive (ii) not symmetric and (iii) not transititve .

Watch Video Solution

A = (1, 2, 3, 4, 5, 6} and LetR = {(a, b) : a, b ∈ A and B = a + 1}.

https://dl.doubtnut.com/l/_XP5rLAbBaQJv
https://dl.doubtnut.com/l/_nJBgD3LGxOMh
https://dl.doubtnut.com/l/_2Sja5jkxP0KU
https://dl.doubtnut.com/l/_SkI31vI4arFk


1. Let A and B be two nonempty sets. 

(i) What do you mean by a relation from A to B? 

(ii) What do you mean by the domain and range of a relation?

Watch Video Solution

2. Let  be the set of all triangles in a plane show that the relation 

 is an equivalence relation on  .

Watch Video Solution

A

R = {(Δ1, Δ2) : Δ1~Δ2} A

3. Let  be the set of integers. Show that the relation 

 and  is even} is an equivalence relation on 

Watch Video Solution

Z

R = {(a,  b) : a,  b ∈ Z a + b Z.

https://dl.doubtnut.com/l/_p5797oW879J1
https://dl.doubtnut.com/l/_qqoDmC7Nh7QB
https://dl.doubtnut.com/l/_FKp2FvPB8Uo3


4. Let R ={(a, b):a,b in Z and (a-b) is divisible by 5 }. Show that R is an

equivalence relation on Z.

Watch Video Solution

5. show that R is an equivaence relation R de�ned on the set

 given by  is even } is an

equivalence relation .

Watch Video Solution

S = {1, 2, 3, 4, 5} R = {(a, b) : |a − b|

6. Prove that the relation R on the set  de�ned by 

 for all  is an

equivalence relation.

Watch Video Solution

N × N

(a, b)R(c, d)a + d = b + c (a, b), (c, d) ∈ N × N

https://dl.doubtnut.com/l/_2S8cqfPRboYu
https://dl.doubtnut.com/l/_PJHHp6ljp59O
https://dl.doubtnut.com/l/_IU3e9zWI8l9f


7. Let S be the set of all rest numbers and lets 

 

Show that R is an equivalence relation on S.

Watch Video Solution

R = {(a, b) : a, b ∈ S and a = ± b}.

8. Let  be the set of all points in a plane and let  be a relation in 

de�ned by  where  is the

distance between the points  and . 

Show that  is re�exive and symmetric but not transitive.

View Text Solution

S R S

R = {(a, b) : d(A, B) < 2units} d(A, B)

A B

R

9. Let S be the set of all real numbers sjow that the relation

 is symmetric but neither re�extive nor

transitive .

Watch Video Solution

R = {(a, b) : a2 + b2 = 1}

https://dl.doubtnut.com/l/_xnati2SAHg1A
https://dl.doubtnut.com/l/_RnT5Vd1D5BfL
https://dl.doubtnut.com/l/_YgLEgO2tkARf


10. Let  Show that R satis�es none

of re�exivity, symmetry and transitivity.

Watch Video Solution

R = {(a, b) : a, b ∈ N  and a = b2},

11. Let   

Show that R is a binary relation which is neither re�exive, nor symmetric. 

Show that R is transitive.

Watch Video Solution

R = {(a, b) : a, b ∈ N, a > b}.

12. Let   

show that R is re�exive but neither symmetric nor transitive .

Watch Video Solution

A = {1, 2, 3} and R = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 3)}.

https://dl.doubtnut.com/l/_9Twmr8MY7o6A
https://dl.doubtnut.com/l/_dUMDnddwddrD
https://dl.doubtnut.com/l/_Ks7yjRVgvDuu


Objective Questions

13. Let

show that R is re�exive and transitive but not symmetric .

Watch Video Solution

A = {1, 2, 3, 4} and R = {(1, 1), (2, 2), (3, 3), (4, 4), (1, 2), (1, 3), (3, 2)}.

1. Let

then R is

A. Re�exive and symmetric but transitive

B. Re�exive and transitive but not symmetric

C. symmetric and transitive but not re�exive

D. An equivalence relation

Answer: B

A = {1, 2, 3} and LetR = {(1, 1), (2, 2), (3, 3), (1, 3), (3, 2), (1, 2)}

https://dl.doubtnut.com/l/_Q1vfiXBHUnse
https://dl.doubtnut.com/l/_LX0G2T5x6vAU


Watch Video Solution

2. 

A. Re�exive and symmetric but transitive

B. Re�exive and transitive but not symmetric

C. symmetric and transitive but not re�exive

D. An equivalence relation

Answer: C

Watch Video Solution

LetA = {a, b, c} and LetR = {(a, a), (a, b), (b, a)}. then, Ris

3. Let

then ,R is

A. Re�exive and symmetric but transitive

A = {1, 2, 3} and LetR = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 1), (2, 3), (3, 2)}

https://dl.doubtnut.com/l/_LX0G2T5x6vAU
https://dl.doubtnut.com/l/_wBBVR9odgUW5
https://dl.doubtnut.com/l/_05m1DUHcyfJg


B. symmetric and transitive but not re�exive

C. Re�exive and transitive but not symmetric

D. An equivalence relation

Answer: A

Watch Video Solution

4. Let  be the set of all lines in a plane and let  be a relation de�ned on

 by the rule    is perpendicular to . Then

A. Re�exive

B. Symmetric

C. Transitive

D. An equivalence relation

Answer: B

Watch Video Solution

L R

L (x, y) ε R → x y

https://dl.doubtnut.com/l/_05m1DUHcyfJg
https://dl.doubtnut.com/l/_BVROKlXPSn04


5. Let  denote set of all integers. De�ne a relation  on  :  if 

where . Then  is :

A. Re�exive and symmetric but not transitive

B. Re�exive and transitive but not symmetric

C. symmetric and transitive but not re�exive

D. An equivalence relation

Answer: D

Watch Video Solution

S R S aRb ab ≥ 0

a, b ∈ S R

6. Let  be the set of all integers and let  be a relation on  de�ned by

 is divisible by . then .  is

A. Re�exive and symmetric but transitive

B. Re�exive and transitive but not symmetric

Z R Z

aRb ⇔ (a − b) 3 R

https://dl.doubtnut.com/l/_BVROKlXPSn04
https://dl.doubtnut.com/l/_WstOtDNikz1N
https://dl.doubtnut.com/l/_4h5nhmnobbrt


C. symmetric and transitive but not re�exive

D. An equivalence relation

Answer: D

Watch Video Solution

7. Let R be a relation on the set N of naturalnumbers de�ned by

 is a factor of m(ie. nim) Then R is

A. Re�exive and symmetric but transitive

B. Re�exive and transitive but not symmetric

C. symmetric and transitive but not re�exive

D. An equivalence relation

Answer: B

Watch Video Solution

nRm ⇔ n

https://dl.doubtnut.com/l/_4h5nhmnobbrt
https://dl.doubtnut.com/l/_NLozSJXxjZYX
https://dl.doubtnut.com/l/_KK7NKk6UeLjB


8. Let  be the set of all integers and let  be a relation on  de�ned by

. then  is

A. symmetric and transitive but not re�exive

B. Re�exive and symmetric but not transitive

C. Re�exive and transitive but not symmetric

D. An equivalence relation

Answer: C

Watch Video Solution

Z R Z

aRb ⇒ a ≥ b R

9. Let S be the set of all real numbers and Let R be a relations on s de�ned

by  then ,R is

A. Re�exive and symmetric but transitive

B. symmetric and transitive but not re�exive

C. Re�exive and transitive but not symmetric

aRB ⇔ |a| ≤ b.

https://dl.doubtnut.com/l/_KK7NKk6UeLjB
https://dl.doubtnut.com/l/_Pu9Qp7eAGzyW


D. None of these

Answer: D

Watch Video Solution

10. Let  be set of all real numbers and let  be relation on , de�ned by 

 then  is

A. Re�exive and symmetric but transitive

B. Re�exive and transitive but not symmetric

C. symmetric and transitive but not re�exive

D. An equivalence relation

Answer: A

Watch Video Solution

S R S

aRb ⇔ |a − b| ≤ 1. R

https://dl.doubtnut.com/l/_Pu9Qp7eAGzyW
https://dl.doubtnut.com/l/_Gu5KAXehNegZ


11. Let  be the set of all real numbers. Then the relation  

 on  is

A. Re�exive and symmetric but transitive

B. Re�exive and transitive but not symmetric

C. symmetric and transitive but not re�exive

D. None of these

Answer: A

Watch Video Solution

S R =

{(a, b) : 1 + ab > 0} S

12. Let s be set of all  in a plane and let R be a relation on s de�ned by

 then ,R is

A. Re�exive and symmetric but transitive

B. Re�exive and transitive but not symmetric

C. symmetric and transitive but not re�exive

Δ

Δ1SΔ2 ⇔ Δ1 ≡ Δ2.

https://dl.doubtnut.com/l/_iSyJWowZIVsn
https://dl.doubtnut.com/l/_dT9xbBDwUI3m


D. An equivalence relation

Answer: D

Watch Video Solution

13. Let  be set of all numbers and let  be a relation on  de�ned by 

 then,  is

A. symmetric and transitive but not re�exive

B. Re�exive and symmetric but transitive

C. Re�exive and transitive but not symmetric

D. None of these

Answer: D

Watch Video Solution

S R S

aRb ⇔ a2 + b2 = 1 R

https://dl.doubtnut.com/l/_dT9xbBDwUI3m
https://dl.doubtnut.com/l/_Inpn9iMECarY


14. Let  be a relation over the set  and it is de�ned by 

. Then  is

A. Re�exive and symmetric but transitive

B. Re�exive and transitive but not symmetric

C. symmetric and transitive but not re�exive

D. An equivalence relation

Answer: D

Watch Video Solution

R N × N

(a, b)R(c, d) ⇒ a + d = b + c R

15. Let A be the set of all points in a plane and let O be the origin Let 

 then ,R is

A. Re�exive and symmetric but not transitive

B. Re�exive and transitive but not symmetric

C. symmetric and transitive but not re�exive

R = {(p, q) :OP = OQ}.

https://dl.doubtnut.com/l/_D6bSpvtxvkUm
https://dl.doubtnut.com/l/_cdjMxmh9rCAY


D. An equivalence relation

Answer: D

Watch Video Solution

16. Let Q be the set of all rational numbers and * be the binary operation ,

de�ned by *  for all  then ,

A. * is commutative but not associative

B. *is Associative but not commmutative

C. * is neither commutative nor associative

D. * is both commutative and associative

Answer: C

Watch Video Solution

a b = a + ab a, b ∈ Q.

https://dl.doubtnut.com/l/_cdjMxmh9rCAY
https://dl.doubtnut.com/l/_aYGO99x66xj2


17. Let *  for all . then

A. * is not a binary composition

B. * is not commutative

C. * is commutative but not associative '

D. * is both commutative and associative

Answer: B

Watch Video Solution

a b = a + ab a, b ∈ Q

18. Let be the set of all positive rationals then the operation * on 

de�ned by a*b  for all  is

A. Commutative but not associative

B. Associative but not commmutative

C. Neiter commutative nor associative

D. Both commutative and accociative

Q+ Q+

=
ab

2
a, b ∈ Q+

https://dl.doubtnut.com/l/_bRaBKXUryXWh
https://dl.doubtnut.com/l/_9Vt7jxNSIzaU


Answer: D

Watch Video Solution

19. Let Z be the set of all integers and let a*b =a-b+ab . Then * is

A. Commutative but not associative

B. Associative but not commmutative

C. Neiter commutative nor associative

D. Both commutative and associative

Answer: C

Watch Video Solution

20. Let Z be the set of all integers, then , the operation * on Z de�ned by

a*b=a+b-ab is

https://dl.doubtnut.com/l/_9Vt7jxNSIzaU
https://dl.doubtnut.com/l/_8IwLXALTf8a0
https://dl.doubtnut.com/l/_wfTdtMlYuWKI


A. Commutative but not associative

B. Associative but not commmutative

C. Neiter commutative nor associative

D. Both commutative and accociative

Answer: D

Watch Video Solution

21. Let  be the set of all positive integers , then the operation * on 

de�ned by *  is

A. Commutative but not associative

B. Associative but not commutative

C. Neither commutative nor associative

D. Both commutative and associative

Answer: C

Z + Z +

a b = ab

https://dl.doubtnut.com/l/_wfTdtMlYuWKI
https://dl.doubtnut.com/l/_IWPPupMSRD8u


Watch Video Solution

22. De�ne * on  by a*b=a+b+ab then ,*on Q-{-1} is

A. Commutative but not associative

B. Associative but not commmutative

C. Neiter commutative nor associative

D. Both commutative and accociative

Answer: D

Watch Video Solution

Q − { − 1}

https://dl.doubtnut.com/l/_IWPPupMSRD8u
https://dl.doubtnut.com/l/_zDKCv8MQ3w3u

