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RELATION AND FUNCTIONS

Exercise

1. Write the smallest equivalence relation on A

= {1,2,3}.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_vf6XjGsqcgc0


2. Congruence modulo 3 relation partitions

the set Z into how many equivalence classes ?

Watch Video Solution

3. Given an example of a relation which is 

re�exive, symmetric but not transitive.

Watch Video Solution

https://dl.doubtnut.com/l/_vf6XjGsqcgc0
https://dl.doubtnut.com/l/_JQXwkl6cnWFm
https://dl.doubtnut.com/l/_bxfj1clcKcf2


4. Given an example of a relation which is 

re�exive, transitive but not symmetric.

Watch Video Solution

5. Given an example of a relation which is 

re�exive but neither symmetric nor transitive.

Watch Video Solution

https://dl.doubtnut.com/l/_Q3Q0PDY8kUh7
https://dl.doubtnut.com/l/_Sq8WxcDCUkfk


6. Find the least positive integer r such that

Watch Video Solution

−375 ∈ [r]11

7. Find three positive integers ,

satisfying .

Watch Video Solution

xi i = I, 2, 3

3x = 2( mod 7)

https://dl.doubtnut.com/l/_1GeCyz7BjgMs
https://dl.doubtnut.com/l/_IUTNoyYVkCB3


8. State the reason for the relation R in the set

{1, 2, 3} given by R ={(1, 2), (2, 1)} not to be

transitive.

Watch Video Solution

9. Show that  de�ned as 

 is neither one-one nor onto.

Watch Video Solution

f : R → R

f(x) = sgn(x)

https://dl.doubtnut.com/l/_hGKtyIP8L6D8
https://dl.doubtnut.com/l/_KOoaCBNxGVSj


10. Give an example of a function which is

injective but not surjective.

Watch Video Solution

11. Let f= {(1,3),(2,4),(3,7)} and g ={(3,2),(4,3),(7,1)} 

Determine gof and fog if possible . Test

whether fog =gof.

Watch Video Solution

https://dl.doubtnut.com/l/_3K3AGJls9GVh
https://dl.doubtnut.com/l/_iMd4T8uBq4Ts


12. Express each of the following function as

the sum of an even function and an odd

function: .

Watch Video Solution

1 + X + X2

13. Let X ={1,2,3,4}Determine whether f:

de�ned as given below have inverses. Find

 if it exist 

Watch Video Solution

X → X

f − 1

f = {(1, 2), (2, 2), (3, 2), (4, 2)}

https://dl.doubtnut.com/l/_V1JQrIBGfghd
https://dl.doubtnut.com/l/_yZpO92GI2SS4


14. If the invertible function  is de�ned as

 , write .

Watch Video Solution

f

f(X) =
3x − 4

5
f − 1(X)

15. Let  and  de�ned as 

,  then �nd .

Watch Video Solution

f, R → R g, R → R

f(x) = |x| g(x) = |5x − 2| fog

https://dl.doubtnut.com/l/_yZpO92GI2SS4
https://dl.doubtnut.com/l/_4sr9pHNhGID2
https://dl.doubtnut.com/l/_DwpeBLlroUbT


16. Let  is a binary operation de�ned by 

, �nd .

Watch Video Solution

⋅

a ⋅ b = 3a + 4b − 2 4 ⋅ 5

17. Let the binary operation on  de�ned as

, �nd .

Watch Video Solution

Q

a ⋅ b = 2a + b − ab 3 ⋅ 4

https://dl.doubtnut.com/l/_JCV5X3kibw0w
https://dl.doubtnut.com/l/_Wq20s5AFUDTh


18. Let  is a binary operation on  de�ned as 

 �nd the identity element for

 on .

Watch Video Solution

⋅ Z

a ⋅ b = a + b − 5

⋅ z

19. Find the number of binary operations on

the set {a, b}.

Watch Video Solution

https://dl.doubtnut.com/l/_Act1Z0mok1fK
https://dl.doubtnut.com/l/_UZCxPBAsE0Xp


20. Let  is a binary operation on 

de�ned as  �nd the identity

element.

Watch Video Solution

⋅ [0, ¥)

a ⋅ b = √a2 + b2

21. List the members of the equivalence

relation de�ned by  partitins

on X={1,2,3,4}.Also �nd the equivalence classes

of 1,2,3 and 4.

Watch Video Solution

{{1}, {2}, {3, 4}}

https://dl.doubtnut.com/l/_INQPYMeMZvpq
https://dl.doubtnut.com/l/_3Y7G4yWIHTF5


22. Find least non negative integer r such that

Watch Video Solution

7 × 13 × 23 × 413 ≡ r(mod 11)

23. Find least non negative integer r such that

Watch Video Solution

1237(mod 4) + 985(mod 4) ≡ r(mod 4)

https://dl.doubtnut.com/l/_3Y7G4yWIHTF5
https://dl.doubtnut.com/l/_bjAGJeTD9RkA
https://dl.doubtnut.com/l/_2kS2Q7O0vQMO


24. For real numbers x and y, de�ne x R y if and

only if  is an irrational number. Is

R transitive? Explain your answer.

Watch Video Solution

x − y + √2

25. Let A = {a,b,c) and the relation R be de�ned

on A as follows: 

R={{a,a), (b,c),(a,b)}. 

Then, write minimum number of ordered pairs

https://dl.doubtnut.com/l/_V9lTptYzSST4
https://dl.doubtnut.com/l/_sDoSZqXZZ82I


to be added in R to make R re�exive and

transitive.

Watch Video Solution

26. Let X and Y be sets containing m and n

elements respectively.How many functions

from X to Y are one-one according as

Watch Video Solution

m < n, m > nandm = n?

https://dl.doubtnut.com/l/_sDoSZqXZZ82I
https://dl.doubtnut.com/l/_GPjjZO6dteYK


27. Show that the relation R in the set of real

numbers, de�ned as  is

neither re�exive nor symmetric nor transitive.

Watch Video Solution

R = {(a, b) : a ≤ b2}

28. 

Compute fog and gof and �nd their natural

domains.

Watch Video Solution

Letf(x) = √xandg(x) = 1 − x2.

https://dl.doubtnut.com/l/_kKenxWcGBnLt
https://dl.doubtnut.com/l/_imLj3EJjXtr4
https://dl.doubtnut.com/l/_zNI8tq8TKorT


29. Show that the operation * given by

x*y=x+y+ -xy is a binary oeration on Z,Q and R

but not on N.

Watch Video Solution

30. Let * is a binary operation on the set of all

non-zero real numbers, given by 

for all . Find the value of x,

given that .

Watch Video Solution

a ∗ b =
ab

5

c, b ∈ R − (0)

2 ∗ (x ∗ 5) = 10

https://dl.doubtnut.com/l/_zNI8tq8TKorT
https://dl.doubtnut.com/l/_SeRnY3TRqfUh


31. Test whether the relations are re�exive,

symmetric or transitive on the sets speci�ed. 

R={(m,n):  is a power of 5} on Z - {0}.

Watch Video Solution

m

n

32. Suppose a box contains a set of n balls

(denoted by B )of four di�erent

colours (many have di�erent sizes), viz,red,

blue, green and yellow. Show that a relation R

de�ned on B as 

(n > 4)

R = {(b1, b2) : ballsb1andb2

https://dl.doubtnut.com/l/_HeVRTDqkJjTO
https://dl.doubtnut.com/l/_PnehbwTms4xF


have the same colour} is an equivalence

relation on B. How many equivalence classes

can you �nd with respect ot R ?

Watch Video Solution

33. If f:X Y and g:Y Z be two bijective

functions, then prove that 

=f^(-1)og(-1)`.

Watch Video Solution

→ →

(gof) − 1

https://dl.doubtnut.com/l/_PnehbwTms4xF
https://dl.doubtnut.com/l/_uoNHw0fsTIot


34. Prove that  Y is surjective i� for all

Watch Video Solution

f : X →

B ⊆ Y , f(f − 1(B)) = B.

35. Prove that f:  is surjective i� for all 

, where A' denotes

the complement of A in X.

Watch Video Solution

X → Y

A ⊆ X, (f(A))' ⊆ f(A' )

https://dl.doubtnut.com/l/_b9cqib73YGnV
https://dl.doubtnut.com/l/_TaR7BXhr4SPo


36. Let A and B be sets. 

Show that f :  such that f

(a,b) = (b,a) is bijective function .

Watch Video Solution

A × B → B × A

37. Examine

functions if it is (i) injective (ii) surjective, (iii)

bijective and (iv) none of the three.

Watch Video Solution

f : ( − 1, 1) → R, f(x) =
x

1 − x2

https://dl.doubtnut.com/l/_LHfPPYHRCVzi
https://dl.doubtnut.com/l/_lZJdP8ChZLcL
https://dl.doubtnut.com/l/_FjyE6z9R9e1f


38. Consider f:   is given by f(x)= 

 Show that f is invertible with the

inverses  of f given by ,

where , is the set of all non-negative real

numbers.

Watch Video Solution

R + [4, ∞]

x2 + 4.

f − 1 f − 1(y) = √y − 4

R +

39. Test whether the relations are re�exive,

symmetric or transitive on the sets speci�ed. 

R={(m,n):m-n  7) on Z.

Watch Video Solution

≥

https://dl.doubtnut.com/l/_FjyE6z9R9e1f
https://dl.doubtnut.com/l/_CoKEvdO3J1qu


40. Find the number of equivalence, relations

on X ={1,2,3),

Watch Video Solution

41. Let A = {1, 2, 3). Then, show that the number

of relations containing (1, 2) and (2, 3) which

are re�exive and transitive but not symmetric

is three.

Watch Video Solution

https://dl.doubtnut.com/l/_CoKEvdO3J1qu
https://dl.doubtnut.com/l/_CzCh0GuWJNBW
https://dl.doubtnut.com/l/_8ykky5i6vKpY


42. Let R be a relation on the set A of ordered

pairs of positive integers de�ned by (x, y) R (u,

v), if and only if xv = yu. Show that R is an

equivalence relation.

Watch Video Solution

43. Show that , given by  

  

is bijective (both one-one and onto).

h id l i

f : N → N

f(x) = {
x + 1, if x is odd

x − 1, if x is even

https://dl.doubtnut.com/l/_8ykky5i6vKpY
https://dl.doubtnut.com/l/_U3tZrPOeWwu4
https://dl.doubtnut.com/l/_EpvQgJHRxEcq


Watch Video Solution

44. Prove that  is injective i� for all

subsets A, B of .

Watch Video Solution

f : X → Y

X, f(A ∩ B) = f(A) ∩ f(B)

45. Congruence modulo 3 relation partitions

the set Z into how many equivalence classes ?

Watch Video Solution

https://dl.doubtnut.com/l/_EpvQgJHRxEcq
https://dl.doubtnut.com/l/_n2P7gwClyqZk
https://dl.doubtnut.com/l/_vqOO73bWjf5A


46. Let R be the relation on the set R of real

numbers such that aRb i� a-b is and integer.

Test whether R is an equivalence relation. If so

�nd the equivalence class of  wrt. This

equivalence relation.

Watch Video Solution

1and
1

2

47. Constract the composition

table/multiplication table for the binary

operation * de�ned on {0,1,2,3,4}by

https://dl.doubtnut.com/l/_opDtXo4mnJiu
https://dl.doubtnut.com/l/_vvIv6FvnPBVf


. Find the identity

element if any. Also �nd the inverse elements

of 2 and 4.

Watch Video Solution

a ∗ b = a × b(mod = 5)

https://dl.doubtnut.com/l/_vvIv6FvnPBVf

