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RELATIONS AND FUNCTION

SOLVED SUBJECTIVE EXAMPLES

Example: 1 Let X=%2345F gnd Y=%33573 Which of the following is/are relations
from

XtoY
(a) R ={y)|y=2+xxeX,yeY} (b) R, ={@,1),(21).(3,3),(4,3).(55)}
(c) R3={@11),13)3,5).37).057} (d) R, ={,3),(2,5),(2,4),(7,9}

Solution: (a,b,c) R: s not a relation from X to Y, because (7,9) € Ra put (7,9) XxY |
Example: 2 Given two finite sets A and B such that n(A) = 2, n(B) = 3. Then total
number of relations from A to B is
(a) 4 (b) 8 (c) 64 (d) None of these
Solution: (c) Here MAxB) =2 x 3 =6
Since every subset of A x B defines a relation from A to B, number of

relation from A to B is equal to number of subsets of A*B=2°"=64 \hich is
given in (c).
Example: 3 The relation R defined on the set of natural numbers as {(a, b) : a differs
from b by 3}, is
given by
(@){1, 4, (2, 5), (3, 6),..... (b){ (4, 1), (5, 2), (6, 3),.....}
(c) {1, 3), (2, 6), (3,9),..} (d) None of these

Solution: (b) R={@b):abeN,a-b=3}_ {(b+3),n:neN}={41),52),(6,3).....}

Example: 4 Let A=1{1, 2, 3}, B ={1, 3, 5}. Arelation R:A—>B s defined by R ={(1, 3),

(1,
5), (2, 1)}. Then R is defined by
(a){(1,2), (3,1), (1,3), (1.5)} (b) {(1, 2), (3, 1), (2, 1)} (c) {(1,
2),(5,1), (3, 1)} (d) None of these
Solution: (c) ¥Y<ReWXeR™ . RT={B16D.02)}

Example: 5 The relation R is defined on the set of natural numbers as {(a, b) : a = 2b}.
Then R is
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given by
(@) {2, 1), 4, 2), (6, 3).....} (b){(1, 2), (2, 4), (3,6)...} (c)
R is not defined (d) None of these
Solution: (b)R={(2, 1), (4, 2), (6, 3),......} So, R ={(1, 2), (2, 4), (3, 6),.....}.

Example: 6 The relation R ={(1, 1), (2, 2), (3, 3), (1, 2), (2, 3), (1, 3)}onset A= {1, 2, 3}
is
(a) Reflexive but not symmetric (b) Reflexive but not transitive
(c) Symmetric and Transitive (d) Neither symmetric nor transitive
Solution: (a) Since (1, 1); (2, 2); (3, 3) € R therefore R is reflexive. (1, 2) € Rbut (2, 1) ¢
R, therefore R is not symmetric. It can be easily seen that R is transitive.
Example: 7 Let R be the relation on the set R of all real numbers defined by a R b iff

la=bl<1 Then Ris
(a) Reflexive and Symmetric (b) Symmetric only (c)
Transitive only (d) Anti-symmetric only

Solution: (a) |a-al=0<1 ..aRavaeR

© Risreflexive, Again a R b= |8-bl<1=lb-al<1=bRa

1
E =R1 =21
- Ris symmetric, Again 2 and 2 but 2"
~ R is not anti-symmetric
Further, TR2and2 R3but1 R 3

[|:]|1—3|=2>1]

~ Ris not transitive.

Example: 8. The relation "less than" in the set of natural numbers is
(a) Only symmetric  (b) Only transitive
(c) Only reflexive (d) Equivalence relation

Solution: (b) Since X<YY<Z=X<zvxy.zeN

XRyyRz=xRz . Relation is transitive , -~ X<Y does not give Y<X, -

Relation is not symmetric.
Since x<x does not hold, hence relation is not reflexive.
Example: 9 With reference to a universal set, the inclusion of a subset in another, is
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relation, which is

(a) Symmetric only  (b) Equivalence relation
(c)Reflexive only (d) None of these

Solution: (d) Since A=A . relation 'S is reflexive.

Since AcB, BcC=AcC

. relation 'S is transitive.

But A<B = B<A . Relation is not symmetric.

Example: 10 Let A={2468} A relation R on A is defined by R=1@4).4,2.4.6).64} Then
R

is

(a) Anti-symmetric  (b) Reflexive (c) Symmetric (d)

Transitive
Solution: (c) Given A={2, 4, 6, 8}

R={(2,4)4,2) (4, 6) (6, 4)}

(a, b) € R= (b, a) € Rand also R'=R. Hence R is symmetric.
Example: 11 Let P={6NIX*+¥°*=LxyeR} Then pis

(a) Reflexive  (b)Symmetric  (c)Transitive (d)Anti-symmetric
Solution: (b) Obviously, the relation is not reflexive and transitive but it is symmetric,

because X’ +¥’ =1=y+x*=1

Example: 12.Let R be a relation on the set N of natural numbers defined by nRm < nis a
factor of m (i.e., nj|m). Then Ris
(a) Reflexive and symmetric (b)Transitive and symmetric
(c) Equivalence (d)Reflexive, transitive but not symmetric

Solution: (d)Since n | n for all n<N | therefore R is reflexive. Since 2 | 6 but ©I?2

therefore
R is not symmetric.

Letn Rmand mR p = nlmand m|p = n|p = nRp. So R is transitive.
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Example: 13 Let R be an equivalence relation on a finite set A having n elements. Then

the number of ordered pairs in R is
(a) Less than n (b)Greater than or equal to n
(c) Less than or equal to n (d) None of these

Solution: (b) Since R is an equivalence relation on set A, therefore (a, a) € R for all acA
. Hence, R has at least n ordered pairs.

Example: 14 Let N denote the set of all natural numbers and R be the relation on NxN

defined by (a, b) R (¢, d) if adb+c=bda+d), then Ris
[Roorkee 1995]
(a) Symmetric only  (b) Reflexive only (c) Transitive only (d) An

equivalence relation
Solution: (d)For (a, b), (c, d) € Nx N
(@b)R(c,d)= adb+c)=bda+d)

Reflexive: Since adb+a) = bda+bvabeN

. (@bR@b) . Ris reflexive.

Symmetric: For (@.b.c.a)e NxN et (@bR(c.d)

. adb+d=bda+d) — bda+d)=adb+c) - cHd+a)=ddc+b) - (cdRG@b)

~ R is symmetric (@b),(cd).(eHeNxN,

Transitive: For Let @PR(CA).(CARE N

adb+0)=bda+d) cfld+ e) = delc+ )

= adbtadc=bca+bcd (i) and  Cfd+cfe=dec+def

(i) x € (i) x ab gives, adbef+ adcefr cfdabr cfeak _

bcaek bcdef decab- defak

= adcfo+e)=bcdda+f) = af(bteybe(atf) = @DREN . R g
transitive. Hence R is an equivalence relation.

Example: 15 For real numbers x and y, we write x Ry < x-y+V2 g an irrational number.
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Then the relation R is
(a) Reflexive (b) Symmetric
(c)Transitive (d) None of these

Solution: (a)For any X<R we have x-x+v2=42 gn jrrational number.

= XxRx for all x. So, R is reflexive.

R is not symmetric, because V2RL  pyt 1R‘5, R is not transitive also
because V2 R 1and R2V2 putV2R2/2

Example: 16 Let X be a family of sets and R be a relation on X defined by ‘A is disjoint
from B'. Then R is
(a) Reflexive (b) Symmetric (c) Anti-symmetric (d)
Transitive
Solution: (b) Clearly, the relation is symmetric but it is neither reflexive nor transitive.
Example: 17 Let R and S be two non-void relations on a set A. Which of the following
statements is false
(@) Rand S are transitive = R U S is transitive (b) Rand S
are transitive = R N S is transitive

(c) Rand S are symmetric = R U S is symmetric (d)R and
S are reflexive = RN Sis reflexive

Solution: (a)Let A= %23} and R={(1, 1), (1, 2)}, S={(2, 2) (2, 3)} be transitive relations
on A.
Then R U S={(1,1); (1, 2); (2, 2); (2, 3)}
Obviously, R U S is not transitive. Since (1,2) « R U Sand 23RS pyt

(1’3) gRUS

Example: 18 The solution set of 8%=6(modld).xeZ

(@)[8] U [6]  (b)[8] U [14] (c)l6] U [13] (d)[8] U [6] U [13]

are

1
i x==[14P +6],x € Z
Solution: (c) 8x-6=14P(Pc2) = .

Lapi3
=>x =4 = x=6, 13, 20, 27, 34, 41, 48,.......

- Solution set = {6, 20, 34, 48,....} U {13, 27,41, ...} = [6] U [13].
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Where [6], [13] are equivalence classes of 6 and 13 respectively.

Example: 191If R is a relation from a set A to a set B and S is a relation from B to a set C,
then the relation SoR
(@)lsfromAto C (b)Isfrom Cto A
(c)Does not exist (d) None of these
Solution: (a) It is obvious.

Example: 201f RcAxB and °<B*C pe two relations, then (SoR)™ =
(@) SR (b) Ros™ (c) SoRr (d) Ros

Solution: (b) It is obvious.

Example: 211f R be a relation < from A = {1,2, 3, 4} to B = {1, 3, 5} i.e., @b <R=a<b
then
RoR™ is

(@){(1,3), (1,5), (2, 3), (2, 3), (3, 5), (4, 5)}

(b){(3, 1) (5, 1), (3, 2), (5,2), (5, 3), (5, 4)}

() {(3, 3), (3, 3), (5, 3), (5, 3)}

(d){(3, 3) (3, 4), (4, 5)}
Solution: (c) We have, R ={(1, 3); (1, 5); (2, 3); (2, 5); (3, 5); (4, 5)}

R7={(3,1),(5,1),(3,2),(5,2); (5, 3); (5 4)}

Hence RoR'={(3, 3); (3, 5); (5, 3); (5, 5)}

Example: 22L et a relation R be defined by R = {(4, 5); (1, 4); (4, 6); (7, 6); (3, 7)} then
R70R s

(@){(1, 1), (4,4),(4,7),(7,4), (7, 7), (3, 3)}

(b) {(1, 1), (4,4), (7, 7), (3, 3)}

(c){(1,5), (1, 6), (3, 6)}

(d)None of these

R ={6,4);(4,1);6,4)6,7);

Solution: (a) We first find R we have (7.3} we now obtain the

elements of R'oR we first pick the element of R and then of R™. Since

(4,5)eR and G:4eR (4,4)e RoR

1
, we have
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Similarly, @#<R@DeR™=>1LD<R "R

Example 23:

Solve 0<|x-1[<3 for real values of x.
Solution:

Here |X=11>0

= x=1 ()

and | X113 o 3<x-1<3

= 2<x<4 ..(ii)

xe[-2, YUt 4]

Combing (i) and (i) =

Example 24:

Solve ]x—1|+|2x—3]:]3x—4].
Solution:

Since 3X—4=(x-1)+(x-3)

o |3x—4]=|x-1|+|2x-3]

- (x-1)(x-3)=0

X € (—0, 1]&{3 OOJ

- 2

Example 25:

[x_ 2
Let f(x)=+x+3 and g(x)=v3-x , then find the domain for

!
(M) (i)
Solution:
Fordomainof f: X+320 = x>-3 o [3=) (i)

For domainof 9 : 3-x*>0
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3-x)(3+x)=0

=
- (x—3)(x+3)£0
- Xxe[-3 3]

0 f+g=+vx+3 +3-x?

RELATIONS AND FUNCTION

...(ii)

Domain of (f+g): domain of (f)m domain of (g)

~[-3, ©)N[-3, 3]

=[-3, 3]

r
(i) For 9

Domain of 9 =domain of (f)m domain of (g)

=(-3,3)

Example 26:

0= ]

Find the domain of

Solution:

| X ’ is defined as

|x|— x , x=20
l-x , x<0
x+|x|— X+x=2x , x>0
= 1 x-x=0 , x<0
x+|x|>0

f(x) is defined for
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Domain of f(x) is (0’ OO)

Example 27:

F(x)= - x|

Find the domain of the function

Solution:
-1 x|
f =
(x) */2—|x|
L RS

f(x) is defined as 2~ | X1 provided [x[#2 o xz22 ...(0)

| x| -1

>0
| x[-2

=

Let | x| =t

LY
= -2 + +
= t<1g t22 1\__/2

|x|s1 ‘x‘zZ
or

~

xel[-1 1 . xe (-, -2]U[2, =) ...(ii)

Combining (i) and (i) = domain of | = (% ~2)U(2 ©)U[-1 1

Example 28:

2>1
3

Solve ' X~ , X#3

Solution:
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2 2
1
3 [x-3]
= 2<x-3<2 =
Example 29:
1 >1 x=#12
Solve|x|_2
Solution:
i — -1>0
| x[-2 o [x[-2
1-| x| | x|~
>0 <0
o Ixl-2 4 [x]-2
- xe(-2 -1Mu[1 2)
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2>]x—3| - ‘x—3‘<2

xe(1,3)u(3, 5)

—1-(x|-2)_,
[x[-2
o 1=[x[£2 o xe(2 -MUl 2] gy xx+2
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Example 30:

Find the domain of the function ¥ = f(x) given by 10°+10” =10

Solution:
10*+10Y =10 = 10 =10-10" o y=log1o(10—10X) - 10-10*>0
= 10>10" = x<1

= Domain is (_OO’ 1)

Example 31:

Find the domain of f(x) = logs |095(1+ x3)_
Solution:
f(x)=logs Iog5(1+ x3)
o logs(t+x®)>0 L 4ix3s 80 S 140> - x>0
- x<0.%) 0
Also 1+x*>0
3

x°>-1= x>-1 .(if)

Combining (i) and (i) = Domain is (O’ OO)

Example 32:
Fx) = |0292(X+3)
Find the domain of the function X“+3x+2
Solution:

flx) < Jog2lx+3) _ logslx+3)
x> +3x+2 (X+1)(X+2)

= Xx+3>0 = x>-3 0

(x+1)(x+2)¢0 x#-1 -2 (i)

And =

Combining (i) and (i) = * € (-3, 0)-{-1 -2}

H.Q 4/469 Vaishali GZB U.P  www.eeeclasses.info 0120-4568775 ,9818949775

11


http://www.eeeclasses.info

