Concept Building Assignment

CONVEX CLASSES

Relation and Function

Exercise 1.1 [NCERT]

(1) Determine whether each of the following relations
are reflexive,
symmetric and transitive.

(i) Relation R in the set 4={1,2,3,...13,14} defined as

R={(x,y):3x—y =0}

Sol. Reflexive: "~ 3x—yp= y=3x,
put x=1l.y=3,=(3)

Put x=2,9=32)=6=(2,6) ,

put x=3,7=9=3,9)

Put x =4, y =12 =(4,12)

so;R ={(1,3) (2,6) (3,9)(4,12)}

This relation is not reflexive. -+ (1,1) ¢ R
Symmetric: R = {(3,1),(6,2)(9,3)....(12,4)}  ~ R#R"'

so relation it is not symmetric relation.
Transitive : (1,3)eR, 3,9 e R = (1,9)¢R
hence given relation is not Transitive. Ans

(ii) Relation Rin the set N of a natural number defined as

R={(x,y):y=x+5,x<4},Re NxN
[Kashmir 2012]

Sol."- y=x+5 and x<4,
putx=1,y =1+5=6= (1,6)
put x=2,y=7=2,7)
put x=3, y=8=(3,8)
hence R ={(1,6) (2,7) (3,8)}

Reflexive:  (1,1) ¢ R so given relation is not reflexive

relation.

Symmetric ;. R = {(6,1) (7,2).(8,3)}
*.R+# R, givenrelationis notSymmetric.

Transitive: xRy= y=x+5....... 1))

and yRz=> z=y+5..... 2)

fromequation (1) and (2), z=(x+5)+5

z=x+10#x+5 xRZ

Hence given relation is not transitive relation. ~ Ans
(iii) A4={1,2,3,4,5,6},R={(x,y):y 1is divisible by x

x,yeAd}

R ={ (120(18)(1,4) (1,5 (1,6)(2:4)(2,6) (3,6) (1,1)(2,2)(3,3) (4,4)(5,5) (6,6)}

R ={(2, D@3,D(4,1)(5,1)(6,1)(4,2)(6,2)(6,3)(1,1)(2;2)(3,3)(4,4) (5,5) (6, 6)}

Reflexive: Each element is related with itself , hence it is

reflexive relation.
Symmetric: - R # R hence given relation is not sym-
metric.

Transitive: (x,y)e R,(y,z) € R =(x,z) € Rtrue for each
element.
hence it is transitive relation . Ans
(iv) Risdefined on the set of Integer Z

R={(x,y) : x-y isanInteger x,y € Z }.
[AIEEE 2008, Punjab B. 2011]
Sol. Reflexive: x R x=x-x=0<Z (Integer),
hence it is reflexive relation:

Symmetric: xRy =x-y isinteger

xR y=x—y=1I (Let) ... (1), multiply (-1)
bothside  y—x=+[ (alsoInteger)= yRx,
hence it is also Symmetric relation.
Transitive: xRy = x— y =Integer (I 1) (Let)..coceuee.. (1)
YRz =y—z=Integer (I,) (Let)..... 2

equation (1)+(2) ,

Sum of two integer is also integer, hence

x—=y+y-z=1+1,

x—z=1I,€Z = xRz, henceitis also transitive. Ans

(v) Relation R in the set A of human being in a town at a
particular time givenby
(a) . R={(x,y) :xand ywork at the same place}

Reflexive : x R x = x and x work at the same place,

it is always true.
hence it is reflexive relation.

Symmetric: x R y = x and y work at the same place
= yand x will also be work at the same place =y R x ,
hence it is symmetric relation.
Transitive : x R y = x, y work at the same place

¥ R z= y, zwork at the same place

then x and z will also be work at the same place
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= x R z means this relation is also transitive

since the given relation is reflexive, symmetric, transitive
hence it equivalence relation. Ans
(b) R={(x,y) : xand y live in the same locality}
Sol. Reflexive : x R x = x and x live in the same locality.

Thus it is always true.
hence given relation is reflexive relation.

Symmetric: x R y = xand y live in the same locality.
then y and x will also be live in the same locality = y R x
Hence it is symmetric relation.

Transitive : = y R x x, y live in the same locality.

Y R z=y, zlive in the same locality.
= then x and z will also-be live in the same locality
= x R z,Hence it is transitive relation. = Ans
(c) R={(xy): xisexactly 7cm taller then y }
Reflexive: x/R x = xis 7cm taller then x, it is not

possible.
Any person can’t be taller then himself mean relation

is not reflexive = x K x

Symmetric|:/x R y = xis7 cm taller thenyy.
= y cannot be 7 cm taller then x .
= y K x ,Hence the relation is not Symmetric.
Transitive : xR y= xis7 cmtaller theny............... (1)
and y R z='yis7cmtaller then z ........... (2)
then x will be 14 cm taller then z. Hence x is not exactly
7 cm taller then z = x & z givenrelation is not transitive.
(d) R={(xy):xiswife of y}
Sol Reflexive: x R x= x.isthe wife of x not possible.
Hence the relation is not reflexive.

Symmetric x R y= xis the wife of y theny can’t be the
wife of x. = y will be the husband of x = Hence

y K x = Relation is not Symmetric:
Transitive: x R y= xiswifeofy

¥ R z= yisthewifeof z ,both these relation never true.

hence relation is not transitive. Ans
(e) R={(xy):xis thefather of y}

Sol: Reflexive: x R x = x is father ofx.

any person can't be father of himself hence given rela-
tion is not reflexive.

Symmetric: x R y= xis the father of y theny can’t be
the father of x= y & x = not symmetric.
Transitive : x R y= x is the father of y........... 1)

andy R z= yisthefatherofz.......... 2
then x will be the grand father of z

Hence x can’t be the fatherof z. = x X =

Given relation is not transitive. Ans
(2) Show that the relation R on the set of real numbers,

defined as R = {(a,b): a<bh’} is neitherreflexive nor

Symmetric nor transitive.
[RBSE 2014 ; CBSE 2009 (F), Punjab B. 2013]

Sol. Reflexive: a ¢ a* = a K a, givenrelation is not reflex-
ive.
Symmetric: a Rb=>a < b........... (1) and

bRa=b<a .2

Both equation never possible.
hence the given relation is not Symmetric.

Transitive: aRb = a<b’.............. o)
and bRc =b<c’ ... (2)

from equation (1) and (2), a<(c’) =a<c'

= atc® = a K ¢ ,hencerelation isnot transitive. Ans

(3) Check whether the relation R defined in the set
{1,2,3,4,5,6}as R ={(a,b) : b = a + 1}is reflexive,
symmetric or transitive. [CBSE 2007 (AI)]

Sol. Reflexive: a R a = a = a + 1, itis not possible
=a Ra = givenrelation is not reflexive.
Symmetric:aRb =>b=a+1.....(1),| bBRa=a=b+l...... 2
from equation (1) and (2) , a=(a+1)+1
a=a+2 = 2=0,not possible
aRa = b K a relation is not Symmetric.

Transitive: aRb= b=a+1....... ()& bRc =>c=b+1........ @)
From equation (1) and (2)
c=(a+)+l=a+2=c#a+1paKkc

hence given relation is not transitive.

Hence given relation is neither reflexive nors y m -
metricnor transitive.

(4)° Show that the relation R in R defined as
R ={(a,b): a <b} isreflexive and transitive but not

symmetric.
[CBSE 2003(Delhi) , 2001 (Delhi) , 2001(AI), H.B 2013,
Kashmir 2011]

Sol. Reflexive: aRa=a< a=> true when a=a
hence, given relations is reflexive relation.
Symmetric:aR b= a<b......... (1) & bRa= b<a..... 2)

both these relation will be satisfied only whena =b.
Hence it is skew symmetric relation

Transitive: aRb = a<b .......... o
& bRc = bZc ......... 2)
fromequation (1)and (2) , a < b< ¢

a< ¢ = aR c ,hence the relation is transitive.

- Relation is reflexive, skew symmetric and transitive .
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hence it is partial order relation . Ans
(5) Check whether the Relation R in R defined by

R={(a,b): a<b’} isreflexive, symmetric or transi-

tive. [CBSE 2010, Jammu 2013]

Sol. aRa = a<a’ (not possible excepta=1)
Hence relation is not reflexive =a K a

Symmetric: aRb = a<b’ .. 1) &

both these relation not satisfied
hence a Rb = b R a,so givenrelation is not Symmet-
ric.

Transitive

fromequation (1)and (2) , a < (%)

a< ¢ atc’ = aRc, soitisnottransitive.

since given relation is neither reflexive, nor symmetric
and nottransitive
(6) Show that the relation R in the set {1, 2, 3} given by
R={(1,2) (2,1)} issymmetric butneither reflexive
nor transitive.
[CBSE 2004(Delhi ),2003(AI) , 2011]

Sol. Reflexive:/(1,1)¢ R ,hence R is not reflexive relation.

Symmetric:» R7'={(2,1) (1,2)} = R=R"",
hence R'is symmetric relation.
Transitive: (1,2)e R;(2,1)eR = (L1)gR
Hence the relation is not Transitive.
since the given relation is not reflexive , symmetric and
not transitive.
(7) Show that the relation R in the set A of all the books in

alibrary of a college, given by R ={(x,y) : xand y have
same number of pages} is an equivalence relation.

Sol. Reflexive: xRx = x and x have same number of
= pages true for each x. hence relationisreflexive.
Symmetric: x R y=> xand y have same number of page—=>
y and x have same no of page = yRx
hence, given relation is symmetricrelation.

Transitive : xR y= x & y have'sametniumber of page,

¥ R z = yand z have same number of page .
Then x and z will also have same number of page
= x R z —> transitive relation .
-» Risreflexive, symmetric and transitive .
hence it is equivalence relation. Ans
(8) 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 rela-

tion. Show that all the elements of {1, 3, 5} are related
each other and all the elements of {2, 4} are related to
each other. But no element of {1, 3, 5} is related to any
element of {2, 4}. [CBSE 2009(Delhi)]

Sol. Reflexive: aRa = |a -a | =0= eveninteger.

hence it is reflexive relation.
Symmetric : aRb:>|a —b| = eveninteger = 2k {k € Z(let)}
:>|b - a| = |—(a - b)| = |—2k| =2k eveninteger = bRa
hence given relation is symmetric relation.
2nd method : R={(1,3)(1,5)(2,4)3,5) (3,1) (5,1) (4,2) (5,3)}
R ={B3.1(5,D(4,2)(53)(1,3)(1,5 (2,4 (3,5)}

w R=R", hence given relation is symmetric.
Transitive: aRb=|a - b| = eveninteger = 2K, ....cccoc. ceuuee. 1)

bRc=|b—c| =eveninteger =2k, .........cccccueu.e. )
la—clHa-b+b—c|Ha-b|+|b—c=2k +2k;

|a—c=2(k +k,) = eveninteger = aRe¢

hence the given relation is transitive. It is reflexive, sym-
metric, transitive relation .hence itis equivalence re-
lation . Ans

(9)Show that each of the relation R in the

set A={xeZ:0<x<12}, given by
@i R={(a,b):]a—b|isamultiple of4} [CBSE2010 (AI)]
(i) R={(a,b):a=b}
Sol. Set A={xeZ:0<x<12}=£0,1,2,.......,12},
(i)a R b= |a —b| will be multiple of 4when ‘a’ and ‘b’
{1,5,9}
R={(11) (5,5 9,9) (1,5 (1,9 (5:D.(9.1) (5.9) (9,5}

Reflexive : Each elementof this setds related with itself .
hence it is reflexive relation or

are the elements of set hence

a—a=0=0x4, multipleof4 = (a,a)eR
hence it is reflexive relation .

Symmetric: g — p-'/, hence R is symmetric.
Transitive: aRb= |a - b| multiple of 4 = 4k, (Let) ........ 1)
bRc=|b-c| multiple of 4 = 4k, (Let) ........(2)

|a—c| = |a—b+b—c| = 4(kl +k2), multiple of 4 = gRc
given relation is transitive relation .

Since the givenrelationis reflexive, symmetric, transitive
hence it is equivalence relation . Ans

Sol(ii) R ={(a,b) : a=b}
a=a= Risreflexive, g =p = b =a ,Rissymmetric

a=b, b=c= a=c Ristransitive
Hence R is equivalence relation Ans
(10) Given an example of a relation. Which is

(i) Symmetric but neither reflexive nor transitive.

(ii) Transitive but neither reflexive nor Symmetric .
[RBSE 1999]

(iii) Reflexive and Symmetric but not transitive.
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(iv) Reflexive and transitive but not symmetric.

(v) Symmetric and transitive but not reflexive.
Sol(i) solution see on Important example (9)
Sol(ii) If relation R is defined on set of real number

such that xRy =x>y.
Reflexive :

X Rx=> x# x ,hence givenrelation is not reflexive.
Symmetric: xRy = x>y % y K x ,notsymmetric.
Transitive: xRy =>x>y, yRz=>x>z

x>y>z= x>z,xRz , hence given relationis transitive.

since the given relation istransitive but neither reflexive
nor symmetric.

Sol(iii) aRb<>1+ab>0V a,be R
solution see on Important example (5)
Sol(iv) Solution see on Important example (2)

Sol(v) Reflexive: x R x = ‘x is the brother of ‘x” not true
, any person can’t be the brother of himself,
hence|given relation is not reflexive.

Symmetric: x R y = xis the brother of y then
y will also be the brother of x= yRx
Transitive: x R y = xis the brother of ‘y’
¥ R z = 'y"isthebrother of ‘z" then ‘x” will also be the

brother of “z"*= x R z transitive.

since the given relation is symmetric and transitive
but notreflexive.

(11) Show that the relation R in the set A of points in a
plane given by R={(P,Q): distance of point P from
origin is same as the distance of the point Q from the
origin}, is an equivalence relation. Further,

show that the set of all peints related to point
P # (0, 0) is the circle passing through P with origin
as centre.
Sol. Reflexive: PRP = OP = OP true, hence the'given
relation is reflexive.

PRQ = OP=0Q
00 = OP=5 ORP

Symmetric :

Transitive:" PRQO = OP'=0Q .. m
& QORS=00=0S...... 2)

OP =0Q =0S , hence given relation is transitive.

since the given relation is reflexive, symmetric and
transitive. hence it equivalence relation. Ans
(12) Show that the relation R defined in the set A of all

triangleas R =(7, T,) : 7, issimilar to 7, }, is equiva-
lence relation.

Consider three right angle triangles 7, with sides 3,
4,5, T, with sides 5,12,13 and 7, with sides 6, 8, 10.

Which triangles among 7,, 7, and 7, arerelated ?
[CBSE 2008]

Sol. Givenrelationis 7, R T, = T, is similar to 7,

Reflexive : 7, R T, = each triangle is similar to itself,

hence given relation is reflexive relation .
Symmetric : If 7, triangle is similar to 7, then 7, will also

be the similar to 7.
hence the given relation is symmetric.

Transitive: 7 RT, = AT, = AT, ... @

and T,RT,= AT, ~AT, ......(2)
Fromequation (1) and (2) ,
AT, ~ AT, ~AT, = AT, AT, = T, RT,
hence given relation is transitive relation. since the
given relation is reflexive, symmetric'and transitive.
so it is called equivalence relation
(13) Show that the relation R defined in the set A of all

polygons as R ={(B, P,): A and P, have same num-

ber of sides}, is an equivalence relation. What is the
set of all elements in A related to the right angle

triangle T with sides 3,4 and 5 ?

Sol. Reflexive: P, R B, = P, and P, have same number of
sides it is true for all triangle.
hence it is reflexive relation.

Symmetric: B R P, = B, & P, have same number of sides
then P, and A
also having equal number of side = P, R B, ,soitis
symmetric relation.

Transitive: P, R P, = P/& P, hasequalside.
Let P, R P, = P& P, alsohaving equal side then

= B, & P, willalso be equal number of side. = P R P,,

hence given relation is transitive . since the given rela-

tiondis reflexive; symmetric and transitive . so it is
called equivalence relation. Ans

(14) Let L be the set of all lines in XY plane and R be the

relationinL definedas R={(L,, L,): L, is parallel to
L,}. ShowthatRisan equivalence relation. Find

the set of all lines relatedto theliney =2x=4
[CBSE 2010]

Sol. Reflexive: LR L, = L, ||L, eachlineis parallel to itself
. hence given relation is reflexive.
Symmetric: LRL, = L ||L, = L,||L,
hence given relation is symmetric relation.
Transitive: LRL, = L ||L,....... )]
and L,RL, = L, ||L, .....(2)

LI L, ||IL, = L RL, relation is transitive.
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since given relation is reflexive , symmetric and tran-
sitive, hence it is called equivalence relation. Ans

(15) Let R be the relation in the set {1, 2, 3, 4} given by
R={(1,2),(22),(1,1),44),(@1,3),5,3),32)}
Choose the correct answer.

(A) Risreflexive and symmetric but not transitive.

(B) Risreflexive and transitive but not symmetric.

(O Rissymmetric and transitive but not reflexive.

(D) Risan equivalence relation.

Sol. Reflexive : {(1,1)(2,2)(3,3)(4,4)} €R each element of
this set is related to itself henceitis reflexive relation.

Symmetric: (1,2)e R,(2,1) ¢R , .. Risnotsymmetric.
Transitive: (1,3) e R,(3,2)e R= (1,2) e R
hence R is transitive, relation R is reflexive, transitive
but not| symmetric . So it is partical order relation.
Ans [B]
(16) Let'R besthe relation in the set N given by
R={(ap):a=b-2,b> 6}
choose the correct answer.
(A) 2,4)e R~ (B)3.8eR (O) (6,8)eRr
(D) 8, 7)e R
Sol. Given aRb = a=b-2,b>6
Letb=6, a=b-2=6-2=4=(4,6)
Letb=7 , a=b-2=7-2=5=(5,7)
Letb=8 ,"a=b-2=8-2=6=(6,8)
R=1{(4,6)(5,7)(6,8),(7,9)(8,10)....... } Ya,be N
Ans [C]

Exercise 1.2 [NCERT]

(1) Show that the function f:R. — R, defined by

f(x)=1/x is one-one and onto, where R, isthe set of
all non-zero real numbers. Is the result true, if the

domain R, is replaced by N with co-domain being

same as R. ? [CBSE 2009 (AI)]

Sol. One-One/Many-one: x,y € R, such that
fx)=f(y)then=1/x=1/y=>x=y
So, function is one - one.
Onto/into: y=1/x=>x=1/y
This function is defined for each y excepty =0
hence range = R,= Co-domain
hence, function is onto.

Now, f:N—->R, f(x)=1/x

11
= f(N)=<41,—,—,—....... # co-domain
Range = /(N) { >3 }

hence function is into.

(2) Check the injectivity and surjectivity of the following
functions:

@ f:N->N, f(x)=x [CBSE 2004 (AI)]
Sol. Given f:N— N and f(x)=x"

where N={1, 2, 3,4, ...} = set of natural numbers.
One-One/Many-one: Let a, b N such that

o fla)y=f(h)y=a’ =b>=b=1*a

b=—q notpossible, hence p = ¢ is only solution

so, f(a)=f(b)=>a=bVa,beN

so, f is one-one mapping:
Onto/Into:
x=1y=0=1, x=2,y=2"=4, x=3pp=3=9

so f(N)={1?,2*,3%,4%,...} = Rangeof f
hence, range = co-domain (function is into)
hence function is one-one into. Ans

(ii) /:Z —> Z givenby f(x)=x" [CBSE 2005 (Delhi)]
Sol.One-One/Many-one :
f@=f()=>x" =y =>x=ty
y =x,—x two values of x,

hence it is many -one mapping.
eg, x=1, fH="=1, x=-1, f(=D)=(-1)=1
1#-1, f(1) = f(-1), functionis manyone.

x #(=0)= () =(-x)" = f(x) = f(-x)

hence function is many-one,

2nd method :

Onto/Into: xe Z,x* € Z* = yeZ’
hence Range ={0,1,2,3,......}
co-domain = {ui0—3,-2,-1,0,1,2,3,....}

-+ Range '« co-domain

so function is into, hence function is many- one into .
Ans

(i) f:R—>R, f(x)=x> [IIT1970; MPPET 1997]
Sol. One-One/Many-one: = x#-x= x_ =(~x)’

f(x)= f(=x) function many-one.

Onto/Into: xe R so x’ e R* = y e R"so, Range = R*

Co-domain = R, . Range = Co-domain So, function is
into.

hence function is many -one into. Ans

(iv) f:N—> N givenby f(x)=x’

Sol. One-One/Many-one: f(x)=f(y))=>x =)y = x=y

hence it is one one mapping
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Onto/Into: Put x=1, f(1)=1’ =1,
Put x=2, £(2)=2" =8
Put x=3, f(3)=3" =27

hence Range = {1,8,27,....}, co-domain ={1,2,3,....}
-» Range — co-domain hence function is into mapping
So, function is one-one into. Ans

(v) f:Z—Z givenby f(x)=x’
Sol. One-One/Many-one: f(x)=f(y)=>x' =y = x=y
Hence function is one one .
Onto/Into: f:Z—>Z, y=x’
x=(»)", yeZl= Y  eZ = xeZ,

Function is into.
Hence given function is one-one into. Ans

(3) Prove that the Greatest Integer Function f:R — R

given by f(x) =[x],is neither one-one nor onto, where

[x] denotes the greatest integer less than or equal to
X. [KCET 2004]

Sol. One-One/Manyone: x#=y =[x]=[y] = f(x)=f(»)

v xzy = ()=
eg., 1/2#1/3= f(1/2)=0= f(1/3)
hence this function is many one mapping.
Onto/Into: y=[x],xeR
xe R=>[x]eZ=yeZ,Range=27
Co-domain =R, Range = co-domain ,

function is into Hence function is many-one into.
Ans

(4) Show thatthe modulusFunction f:R — R, given by
f(x)=| x|, isneither one-onenor onto, where |x| is
x, if xis positive or 0 and |x| is-x, if x is negative.
Sol. One-One/Many-one: x# —x =/| x|=| —x|
= f(x)=f(-x), hence it is many one mapping
Onto/Into: xeR= |x| €R,

Range= p , co=domain = R
+
Range — co-domain = into mapping.
Hence function is many one into. Ans

(5) Show that the Signum Function f:R —> R, given

1, x>0
by J)=9 0, x=0 is neither one-one nor onto.
-1, x<0

Sol. One-One/Many-one: CaseI:If x>0 ,Let x,x, € R

x #x,, f(x)=f(x,)=1, hence function

is many one

eg, I1#2=f1)=/,(2)=1
onto/into: Range={-1,0,1}, co-domain=R
Range = co-domain = function is Into mapping,
hence function is many-one into. Ans
6) Let A =1{1, 2, 3}, B =1{4,5, 6, 7} and let
f={14),(2,5),(3,6)} beafunctionfrom A to B.
Show that f is one-one. [CBSE 2011 (AI)]
Sol. f={(1,4) (2,5) (3,6)},

No second element repeated hence function is one-
one. Ans

(7) Ineach of the following case, state whether the
function is one-one, onto or bijective.
Justify your answer.

(i) f:R—> R definedby f(x)=3-4x
[CBSE 2010 C (Similar)]
Sol. One-One/Many-one: Let f(x)= f(»)

=3-4x=3-4y=x=y function is oneone.

onto/into: y=3-4x = x=3-y)/4

yeER ,then 3—-yeR= ER=>XER

3-y

4
= for each y there exist x in domain (R) so._f'(x)is onto.

Hence function is one one onto. Ans
(ii) f:R— R definedby f(x)=1+x
[Similar CBSE2005 (D.B)]
Sol. One-One/Many-one: f(x)=f(p)=1+x" =1+ )"
=y =+x ,Twovalues fory, hence function is many one.
Ontofinto: y=1+x"= x=,/1-y
x will be defined when 1-y>0= y<I
Range =(—~,1], co-domain =R,

Range & co-domain = function is into .

Hence it is many one into . Ans

(8) Let A and B be sets, Show that /' : 4xB — Bx 4 such
that £ (a, b) = (b, a) is bijective function.

Sol. One-One/Many-one: Let (4, )and (a;.b,) € A%B
Such that f(a,,b,)= f(a,,b,)
= (b.a,)=(b,,a,) = b =b,, a,=aq,
so, (a,,b,) = (a,,b,) hence
f(a.b)=f(a,.b,) = (a,.b)=(a,.b,)

Hence function is one one or injective mapping.

Onto/into : let (b, a)is an arbitrary elementof px 4

Then pe B and a € A hence (a,b) e(AxB)
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then (b,a)e BxA= f(a,b)=(b,a)e BxA

hence range = B x 4 = co-domain. function is onto.

Given function is one-one onto (Bijection). ~ Ans
(9) Let f:N — N bedefined by
(n+1)/2 ifnis odd
S ()= . for all ne N, State
n/2 itnis even

whether the function f is bijective.
Justify your answer.
[CBSE 2012-2009(AI); AIEEE 2009 ; KCET 2014]

1+1 2
Sol. One -one/ many -one: (1)=%= 1, f (2)=E= 1
thus1#2= f(1)=f(2). So,f is many one function.

Onto/into: -y €odd, 5 +1 ceven

n+1/", .
T =integer , f(n) € integer,

If n€even, n/2 e integer, f(n) € integer

hence the range of the function is = integer =co-domain
So, fis strjective hence f is many one onto. Ans

(10) Let. 4 =R={3} and B=R—{l}. Consider the func-
tion f:A—B defined by f(x)=(x-2)/(x-3).Isf
one-one and onto ? Justify your answer.

[CBSE 2014 C (Delhi) ; 2012(Delhi) ,2006(Delhi);
RBSE 2012]

x—2 y-2

Sol. One -one/many -one: S =fn= 3 =;

=@ =2)(y=3)=(y-2)x-3)

=xy-2y-3x+6=xp-2x-3y+6=>x=y
v ) =f)= x=g.
Hence f is one one mapping .
x=2
Onto/into: y="—= xy—-3y=x-2
3y-2
y—1

Thisfunction is not defined for y'=1 only.

x(y-1)=3p-2 = x=

Hence Range =R - {1}= co-domain .
function is onto. Hence function is one one onto
(bijective). Ans
(11) Let f: R — R be defined as f(x)=x".

Choose the correct answer.

(A) f is one-one onto (B) f is many-one onto

[CBSE 2006(AI)]
(©) f is one-one but not onto
(D) f is neither one-one nor onto.

Sol. One one/ many one : x # — x = x* =(-x)*

= f(x)= f(-x), Hence f ismany one
Onto/into: xeR, x* eR,, f(x)eR,

Range = R, , co -domain =R = Range — co-domain
Hence function is into. So given function is many-one into
(bijective) Ans
(12) Let f: R — R bedefined as f(x)=3x.Choose the cor-
[Similar CBSE 2008 (AI); PB 2010]
(A) fis one-one onto

rect answer.
(B) f is many-one onto
(C) f is one-one but not onto

(D) 1f is neither one-one nor onto.

Sol. One one/ many one: f:R —> R, f(x)=3x
f(x)=f(y)= 3x=3y= x=y,one-one mapping

Onto/into: y=3x = x=y/3

yeR=> %eR:)xeR,

-- for each y there exist x in domain

hence function is onto. so function is one-one onto
(bijection). Ans

Miscellaneous Exercise

(1) Let f:R— R bedefined as f(x)=10x+ 7.
Find the function g:R — R, such that gof = fog=1,
[CBSE 2011(AI)]

Sol. f(x)=10x+7, Put g(x) at the place of x

flg(x)]=10g(x)+7 given «fog(x)=x

then 10g (x)+7=x;, hence g(x)=(x—7)/10 Ans

(2)) Show thatthe function /:R— R givenby f(x)=x’
is injective:" [Similar RBSE 2000]

Sol.one one/ many-one: f(x) = x’

f(x1):f(xz):>xl3 :xj =X =X
Ans

(3). Givena non empty set X, consider P(X) which is the set
of all subsets of X. Define the relation R in P(X) as
follows: Forsubset A,B.in P(X). ARB if and only if

AcB .IsR an equivalence relation on P(X)?

hence fis one one, or “f’is injective .

justify your answer .
Sol. Givenrelation ARB = AcBY ABeP(X)

Reflexive: ARA= Ac A ,each setis the subset of itself,
hence R is reflexive relation .

Symmetric: ARB = AcCB......... )

and BRA= BcA.... (2)
Both these relation can’t be satisfying till A = B

Hence given relation is not symmetric.

Transitive ARB = AcCB........... (1) and
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BRC = BcC..... )
AcBc C= AcC= ARC

Hence given relation is transitive.

Since R is reflexive, Skew symmetric and transitive
then it is partial order relation. Ans

(4) Find the number of all onto function from the set
{1,2,3,......, n}toitself.

Sol. If
[ X->Y , X=Y={,2,3 ...n}
one of the element of set Y (say 1) may have any
one of the pre-images1,2,3...n,i.e, innways.

the second element (say 2) will have the pre-images in
(n-1) ways.

function is defined as

the number of ways we can have the
pre-images nx (n—1)(n—2)....3.2.1=n!
hence totalnumber of one one onto mapping defined
from X to Yis n!.
(5) Let A={-1,0,1,2},B={-4,-2,0,2}and f, g: 4—> B be

functions defined by f(x)=x"—x, xe 4

and g2(x)=2 -1, xed,

1
a1
2
Are f and g equal ? Justify your answer.

Sol. If f,g:A> B, f(x)=x"—x, g(x)=2

1
x——=1
2

where 4={-1,0,1,2}, B={-4,-2,0,2}

two function will be equal function if domain , co-do-
main and range of function are equal

at x=-1, f(-)=(=1> ~(-D=2,
1 3
g(—l)—2‘—1—5‘—1 _2(5}1 =9
at x=0, £(0)=(0)>-0=0

g(0)=2‘0—%‘—1=1—1:0

At =L FM)=(1) —1=0,g(l):211—%l—1=2(;j—1:0

at =2, f()=(2) -2=2, g(2) =2 2—2—1:2@}—1:2

Range of f'={0,2} = Rangeofg

f()=g(x) V xed,
hence the range of both functions are equal.
so both given functions are equal function. Ans

(6) LetA={1,2,3}. Then number of relations containing
(1, 2) and (1, 3) which are reflexive and symmetric
but not transitive is

(A)1 (B) 2 ©3 (D)4

[CBSE 2011 (Delhi)]
Sol. A=1{1,2}, B=11,3}

R={(11 (1,3) (2,1) (1,2)(3,1)(2,2)}

Reflexive and symmetric not transitive . Ans
(7)Let A={1,2,3}, then number of equivalence relation con-

taining (1,2) is

(@)1 (b) 2 (©3 (d)4

Sol. Given that A={1,2,3} if relation is equivalence then it

must be reflexive , symmetric and transitive .

The smallest equivalence relation containing (1,2) is

R, =1(1,1)(2;2)(3,3)(1,2) (2, 1)}

Now , if we add one pair(2,3) then we must have to
add (3,2).

Since relation is symmetric , hence another relation is
R, ={(1,1)(2,2)(3,3)1,2)(2,1)(2,3)(3,2)}

Now , if we add one pair (1,3) then we must have to
add (3,1).

Since relation is symmetric , hence another relation is
R, ={(1,1)(2,2)(3,3)(1,2)(2,1) (1,3)(3, 1)}

Hence this show that the total number of equivalence
relation containing {1,2}.

Thus alternative (B) is correct answer . Ans
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