CHAPTER -01

RELATIONS AND FUNCTIONS

One Mark questions.

1. Define a reflexive relation [K]
2. Define a symmetric relation . [K]
3. Define a transitive relation [K]
4. Define an equivalence relation [K]
5. Arelation Ron A={1, 2, 3} defined by R={(1, 1), (1, 2), (3, 3)} is not symmetric why ? [U]
6. Give an example of a relation which is symmetric but neither reflexive nor transitive. [U]
7. Give an example of a relation which is transitive but neither reflexive and nor symmetric. [U]
8. Give an example of a relation which is reflexive and symmetric but not transitive. [U]
9. Give an example of a relation which is symmetric and transitive but not reflexive . [U]
10. Define a one-one function. K]
11. Define an onto function [K]
12. Define a bijective function. [K]
13. Provethat f : R —> R defined by f(x) = x2 is many-one. [U]
14. Provethat f : Z—> Z defined by f(x) =1+ x2 is not one one. [u]
15. LetA={1,2,3} B={4,5,6,7}and f={(1, 4), (2, 5), (3, 6)} be a function from A to B. Show that f
is one-one. [U]
16. Write the number of all one — one functions from the set A = {a, b, c} to itself. [U]
17. If A contains 3 elements and B contains 2 elements, then find the number of one-one functions

from AtoB. [U]
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Define a binary operation. [K]
Find the number of binary operations on the set {a,b}. [K]
On N, show that subtraction is not a binary operation. [U]
On Z" (The set of positive integers) define * by a*b=a—b.Determine whether * is
a binary operation or not.

(U]
On Z', define * by a*b=ab, (where Z' = The set of positive integers), Determine

whether * is a binary operation or not.

(vl

On Z*, define * by a*b=ab?,(where 7' The set of positive integers) Determine

whether * is a binary operation or not.

(U]
On Z*, define * by a*b=a",where Z* is the set of non negative integers, Determine
whether * is a binary operation or not. [U]

On Z', define * by a*b=|a—b

, (where Z" = The set of positive integers)Determine

whether * is a binary operation or not. [U]
On Z%, define * by a*b=a , (where Z' = The set of positive integers),Determine whether
* is a binary operation or not. [U]
Let * be a binary operation on N given by a * b = H.C.F. write the value of 22 * 4. [U]
Is * defined on the set A={1, 2, 3, 4, 5} by a * b=LCM of aand b, a binary operation ? Justify
your answer. [U]
LetA={1,2,3,4,5}and * is a binary operation on A definedby a*b=HCFofaandb

Is * commutative? [U]
Let * be a b.oon N given by a * b = L.C.M.of a and b. find 5*7 [K]
Let A={1, 2, 3,4, 5}and * is a binary operation on A defined by a * b=HCF of aandb.
Compute (2 * 3) . [U]
Let * be a b.oon N given by a * b = L.C.M.of a and b. find 20*16. [U]
On Z', define * by a*b =|a—b| where Z*t is the set of non negative integers, determine

whether  *is a binary operation or not. [U]

On Z*, define * by a*b=a"where zt is the set of non negative integers, determine

whether *is a binary operation or not.

(U]




35. On Z'(the set of nonnegative integers) define * by a*b=a-b Va,beZ”

Is * is a binary operation on Z*t . [U]

36. On Z'(theset of nonnegative integers) define * by a*b=[a—b| Va,beZ".

Is * a binary operationon Z% . [U]
37. Show that ‘0’ is the identity for addition in R. [K]
38. Show that 1 is the identity for multiplication in R. [K]
39. Show that there is no identity element for subtraction (division) in R. [U]
40. On Q *is defined as, a * b = a— b .Find the identity if it exists. [U]
41.0n Q *isdefined as a * b=a+ab. Find the identity if it exists. [U]
42.0nQ *isdefinedas a*b = an V a, b € Q, find identity. (K]
43.0nQ *isdefinedas a*b=a+b V a, beN,find identity if it exists. [U]
44.0n N, a * b =L.C.M of a and b. Find the identity of * in N. [K]
45, Show that —a is the inverse of a under addition in R. [K]
46. Show that % is the inverse of a (a # O) under multiplication in R. [K]

47. Given a non-empty set X, consider the binary operation *: P(X)x P(X)—)P(X) given by
A*B=ANB VA, BeP(X),where P(X) is the power set of X. Show that X is the
identity element.
(U]
48.Given a non-empty set X, let *: P(X)xP(X)—)P(X) defined by
AxB=(A-B)uU(B-A)

Show that the empty set ¢ is the identity and all the elements of P(X). [U]




Two Mark Questions.

1 Define a reflexive relation and give an example of it. [K]
2. Define a symmetric relation and give an example of it. [K]
3. Define a transitive relation and give an example of it. [K]
4. Define an equivalence relation and give an example of it. [K]
5. If f:R —R isdefined by f(x) = 3x — 2. Show that f is one-one. [A]
6. If f:N—>N givenbyf(x)= X? check whether f is one-one and onto. Justify your

answer.[U]

7. f:Z—>Z givenbyf (X) = X’ check whether f is one-one and onto. Justify your answer. [U]

8. Iff :R—>R given byf(x)=x2 check whether f is one-one and onto. Justify
your answer. [U]

9. 1ff :N— N givenbyf(x)= X% check whether f is one-one and onto. Justify your answer.
(U]

10. If f : Z— Z given byf(x) =x® check whether f is one-one and onto. Justify your answer.
(V]

11. Show that the function f: N — N, given by f(x) = 2x is one-one but not onto. [U]

12. Show that the function given by f(1) =(2) = 1 and f(x) =x— 1, for every x > 2, is onto but not
one-one. [U]

13. Prove that the greatest integer function f : R — R given by f(x) = [x] is neither one-one nor
onto [U]

14. Show that the modulus function f : R —>R given by f(x)=| x | is neither one-one nor

onto.[U]
m x#0
15. Show that the Signum function f : R — R defined by f(X) =< x is neither one-
0 ,x=0
one nor onto [U]
n+1. .
— if nisodd
16. Let f :N — N defined by f(n) = State whether f is bijective. Justify

n . .
> if n is even

your answer. [U]
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Let A and B are two sets. Show that f : AxB — BxA such that f(a, b) = (b, a) is a bijective

function. [U}

If f : R >R is defined by f(x) = 1 + x2 then show that f is neither 1-1 nor onto. [U]

Prove that f : R — R given by f(x) = x3 is onto. [U]

Let f :{2, 3,4, 5} - {3, 4,5, 9} and ¢: {3, 4,5, 9} —){7, 11, 15} be functions defined
f(2) = 3,(3) =4, f(4) =f(5) =5 and g(3) = g(4) = 7 and g(5) = g(9) = 11. Find gof. [U]

Let f : {1,3,4} >{1,2,5} and g:{1,2,5} —>{1, 3} givenbyf={1,2),(3,5), (4, 1)} and

g ={(1, 3), (2, 3), (5, 1)} write down gof..[U]

If f: A—B and g:B — Care one-one then show that gof : A — C is also one-one.[K]

If f : A—B and g : B — C are onto then show that gof : A — C is also onto.[K]

State with reason

whether f:{1,2 3,4} > {10} with f ={(1, 10), (2, 10), (3, 10), (4,10)}

has inverse.[K]
State with reason whether
9=1{56,7,8—>{1,23,4} with g={(5, 4), (6, 3), (7, 4), (8,2)}has
inverse.[K]
State with reason whether
h: {2, 3,4, 5} —>{7, 9, 11, 13} with h :{(2, 7), (3, 9), (4, 11), (5, 13)}
has inverse.[K]
Consider the binary operation V on the set {1, 2, 3, 4, 5} defined by avb =min {a, b}. Write
the operation table of the operation V. [K]
On Z, defined by a * b = a — b Determine whether * is commutative. [U]

On Q, defined by a * b = ab + 1. Determine whether * is commutative [U]

ab
onQ , * defined by a*b = ? Determine whether * is associative. [U]

On Z*, * defined by a*b = 2% Determine whether * associative. [U]

a
On R—{-1}, * defined by a*b = ﬁ Determine whether * is commutative  [U]
+

ab
Verify whether the operation * defined on Q by a*b = ? is associative or not . [U]




Three Mark Questions.

1) Arelation Ron the set A={1, 2, 3......14} is defined as R = {(x, y) : 3x —y =0}. Determine whether
R is reflexive, symmetric and transitive. [U]

2) Arelation R in the set N of natural number defined as R = {(x, y) : y =x + 5 and x < 4}. Determine
whether R is reflexive, symmetric and transitive.  [U]

3) A relation ‘R’ is defined on the set A={1, 2, 3, 4, 5} as R ={(x, y) : y is divisible by x}. Determine
whether R is reflexive, symmetric, transitive.

4) Relation R in the set Z of all integers is defined as R ={(x, y) : x—y is an integer}. Determine
whether R is reflexive, symmetric and transitive.

5) Determine whether R, in the set A of human beings in a town at a particular time is given by
R ={(x, y) : xand y work at the same place}

6) Show that the relation R in R, the set of reals defined as R={(a, b) : a< b} is reflexive and

transitive but not symmetric.

7) Show that the relation R on the set of real numbers R isdefined by R={(a, b) : a< b2} is neither
reflexive nor symmetric nor transitive.

8) Check whether the relation R in R the set of real numbers defined as
R={(a,b):ax< b3} is reflexive, symmetric and transitive.

9) Show the relation R in the set Z of integers give by R = {(a, b) : 2 divides (a — b)} is an equivalence
relation.

10) Show the relation R in the set Z of integers give by R={(a, b) : (a—b) is divisible by 2} is an
equivalence relation.

11) Show that the relation R in the set A={1, 2, 3, 4, 5} given by R={(a, b) : |a-b]| is even} is an
equivalence relation.

12) Show that the relation R on the set A of point on cordinate plane given by

R ={(P, Q) distance OP = 0Q, where O is origin is an equivalence relation.

13) Show that the relation R on the set A = {X eZ:0<x 312} given by
R ={(a,b) |a — b| :is a multiple of 4 }is an equivalence relation.

14) Show that the relation R on the set AZ{XEZZOSXSIZ} given by R={(a,b) :a=b }is an
equivalence relation.

15) Show that the relation R on the set A = {X eZ:0<x SlZ} given by

R ={(a,b) |a — b| :is a multiple of 4 }is an equivalence relation.




16) Let T be the set of triangles with R —a relation in T given by R = {(T4, T») : T1 is congruent to T}

Show that R is an equivalence relation.

17) Let L be the set of all lines in a plane and R be the relation in L defined as R={(L1, Ly) : Lq is
perpendicular to L,}. Show that R is symmetric but neither reflexive nor transitive.

18) Let L be the set of all lines in the XY plane and R is the relation on L by

R={(l1, ) : 11 is parallel to /5 }. Show that R is an equivalence relation.

Find the set of all lines related to the liney = 2x + 4.

19) Show that the relation R defined in the set A of polygons as

R ={(Pq, Py) : P1 and P, have same number of side } is an equivalence relation.

20) If R; and R, are two equivalence relations on a set, is Rl UR2 also an equivalence relation.?

Justify your answer. [A]

21) If R; and R, are two equivalence relations on a set, then prove that RlﬁR2 is also an

equivalence relation.[A]

22) Find gof and fogif f : R >R and g:R — R are given by f(x) = cos x and g(x) = 3x2.
Show that gof = fog. [U]

23) If f & g are functions from R — R defined by f(x)=sinx and g(x)=x* Show that
gof = fog. [U]

24) Find gof and fog, if  f(x)=|x| and g(x)=[5x—2| [u]

25) Find gof and fog, if T(X)=8x* and g(x)=x"* [u]

26) If f : R — R defined by f(x) = (3 - x3)1/3 then find fof(x). [U]

27) Consider f :N—> N, g:N—>N and h : N—R defined as f(x) = 2x, g(y) = 3y + 4,
h(z) =sinz V X, Y, Ze N.Show that fo(goh)=(fog)oh [U]

28) Give examples of two functions f and g such that gof is one -one but g is not one-one.[ S]

29) Give examples of two functions f and g such that gof is onto but f is not onto.[S]




Five Mark Questions

1) LetA=R- ! , B=R- 3 define f :A—>B byf(x):3X+4 and
S 5 5x 7
g:B—>A byg(X):;X+g.5howthatfog=IBandgof=|A_ u]

2) Considerf : R — R given by f(x) = 4x +3.Show that f is invertible.Find the inverse of f. [U]
3) Consider f : R — R given by f(x) = 10x + 7. Show tht f is invertible. Find the inverse of f. [U]

_4x+3
6x —4

2 2
4) If f(X) , X;tg, show that f o f(x) = x for aIIX¢§ . What is the inverse of f

(U]
5) Consider T:R, —)[4, oo)given by f(x) =x2 + 4. Show that f is invertible with the inverse
(U]

1 of f given by ft (y) = 1yy—4, where R, is the set of all non-negative real numbers. [U]

6) Consider f:R+—>[—5, oo) given f(x)=9x%+6x—-5. Show that f is invertible with

rw [P

3
(U]
7) Let f : N —R. be a function defined as f(x) = 4x2 + 12x + 15. Show that f : N —S. Where S is
the range of f, is invertible. Find the inverse of f
(U]
8) LetY= {n2 ‘Ne N} — N. Consider f : N —Y asf(n) = n2. Show that f is invertible.
Find the inverse of f.

(U]

is one-one.

9) Show thatf : [—1, 1]—)R, given by f(X): 5
X+

Find the inverse of the function T : [—1, 1] — Range of f.

(U]




10) Letf:R —{—%}—) R be a function defined by define f(X)=

the function f : R —{—%} — Range of f.

[U]

4x
3xX+4

. Find the inverse of




