CHAPTER

Relations and Functions 1

& NCERT rocus

1. (i) A=1{1,223,45,6, .., 13, 14} be the given set

R={(x,y):3x-y=0}

= R={(1,3),(26),(3,9), 4 12)}

(a) Reflexive:

Let x € A be any element.

Since (x, x) ¢ R

(b) Symmetric:

Letx,y € A, (x,y) € Rbut (y, x) ¢ R.
R is not symmetric.

R is not reflexive.

() Transitive:

Letx,y,ze A (x,y) e Rand (y,z) e R= (x,2) ¢ R

For example : (1, 3) € Rand (3, 9) € R but (1, 9) ¢ R,
therefore R is not transitive.

Hence R is not reflexive, not symmetric and not

transitive.

(ii) N be the set of natural numbers

R ={(x, y)

numbers.
R={(1,6)(27), (3, 8)}

(a) Reflexive:

Let x € N be any element,

(x,x) ¢ R

(b) Symmetric:

Letx,y e N, (x,y) € Rbut(y,x) ¢ R
R is not symmetric.

:y =x+5and x < 4} be the set of natural

R is not reflexive.

(c) Transitive:
Since (1,6) e Rand (6,7) ¢ Rand (1,7) ¢ R
R is transitive.

Hence R is neither reflexive nor symmetric but

transitive.

(iii) A ={1, 2, 3,4, 5, 6} be the given set

R ={(x, y) : y is divisible by x in A}

R={(1,1), (L 2), (L3 14,15, 16) 22,24,

(2,6),(3,3), (3,6), (4, 4), (5 5), (6, 6)}

(a) Reflexive:

Let x € A be any element

Now (x, x) € Ras, (1, 1), (2,2), (3,3), (4,4), (5,5), (6,6) € R
R is reflexive.

(b) Symmetric:

Forx,ye A, (x,y) R but(y,x) ¢ R

ie,(1,2) e Rbut(2,1) ¢ R
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R is not symmetric.
() Transitive:
Forx,y,z€A, (x,¥)eR (y,2)eR = (xv,2) €R
Thus, R is transitive.
Hence R is reflexive and transitive but not symmetric.
(iv) Z be the set of all integers
R={(x, y) : x - y is an integer}
(a) Reflexive:
Let x € Z be any element, (x,x) € Zie,x-x=0¢ Z.
Ris reflexive
(b) Symmetric:
Forx,ye Z, (x,y) € R
i.e., x -y is an integer = y - x is also an integer.
= (¥, x)eR
R is symmetric.
(c) Transitive:
Let (x,y) € Rand (y, z) € R
i.e., (x-y)isaninteger and (y - z) is an integer
= (x-z)=x-y+ty-z)€Z2
= (x,z)eR
Hence R is reflexive, symmetric and transitive.
(v) Relation R in the set A of human being in a town at
a particular time.
(@) R={(x,y): xand y work at the same place}
(i) Reflexive:
(x, x) € R because x and x work at the same place. Thus,
Ris a reflexive.
(ii) Symmetric:
If (x, y) € R = x and y work at the same place.
= yand x work at the same place.
= (y,x)eR.
Thus R is symmetric.
(iii) Transitive :
For (x,y) e Rand (y, z) e R
= x and y work at the same place and y and z work at
the same place.
= x and z work at the same place.
= (x,z)eR
Thus R is transitive.
Hence, R is reflexive, symmetric and transitive.
(b) R={(x,y) : x and y live in the same locality}
(i) Reflexive:
For (x, x) € R because x and x live in the same locality.



R is reflexive.
(ii) Symmetric:
Let (x, y) € R = x and y live in the same locality.
= yand x also live in the same locality.
= (y,x)eR
Thus R is symmetric.
(iii) Transitive :
Let (x,y) € Rand (y, z) € R
= x and y live in the same locality and y and z live in
the same locality.
= x and z live in the same locality.
= (x,z)eR
Thus R is transitive.
Hence, R is reflexive, symmetric and transitive.
() R={(x,y):x1is exactly 7 cm taller than y}
(i) Reflexive:
As x is can't be exactly 7 cm taller than itself, so (x, x) ¢ R,
thus R is not reflexive.
(ii) Symmetric:
If x is exactly 7 cm taller than y, then y is not exactly 7 cm
taller than x.
So, if (x, ¥) € R, but (v, x) ¢ R. So, R is not symmetric.
(iii) Transitive :
If x is exactly 7 cm taller than y and if y is exactly 7 cm
taller than z, then it does not imply that x is exactly 7 cm
taller than z. Thus R is not transitive.
Hence R is not reflexive, not symmetric and not transitive.
(d) R={(x,y):xis wife of y}
(i) Reflexive:
As x can't be wife of herself, therefore, (x, x) ¢ R, thus R
is not reflexive.
(ii) Symmetric :
If x is wife of y, then y is not wife of x.
Thus (x, y) € R, but (y, x) ¢ R.
So, R is not symmetric.
(iii) Transitive :
If x is the wife of y, then y is not wife of z, i.e,, (x, y) € R
and (y, z) ¢ R, then (x, z) ¢ R. So R is transitive.
Hence, R is neither reflexive, nor symmetric but
transitive.
(e) R={(x,y):xis father of y}
(i) Reflexive:
As x can't be father of x, so (x, x) ¢ R, thus R is not
reflexive.
(if) Symmetric:
If x is father of y, then y is not father of x.
If (x, y) € R, then (y, x) ¢ R, so R is not symmetric.
(iii) Transitive :
Let (x, y) € Rand (y, z) € R, i.e., (x, 2) & R.
i.e., x is father of y, y is father of z, then x is not father of
zie., (x,z) ¢ R.
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So R is not transitive.
Hence R is not reflexive, not symmetric and not transitive.
2. R={(@ab):a<t?
Relation R is defined in the set of real numbers.
(i) Reflexive:
Letae R = a <a*whichisfalse = (a,4) ¢ R
Ris not reflexive.
(if) Symmetric:
Leta,be Rand (3,b) e R = a<b® & b<a®
= (@b)eR but(®,a) eR
R is not symmetric
(iii) Transitive :
Leta,b,ce R
Consider (a,b) € R, (b, c) € R
= a<bandb<c® = a<ct
= (@R
R is not transitive.
Hence R is notreflexive, not symmetric and not transitive.
3. GivenR={(a,b):b=a+1landa be{l,234,)5,6}}
= R={(1,2),23), (34, 45) 5 6)
(i) Reflexive:
Considera € {1, 2, 3,4, 5, 6}
But (4, a) ¢ R. Thus R is not reflexive.
(ii) Symmetric:
Leta, be{1,2,3,4,5,6}
Then (a,b) e R = b=a+15hHa=b+1
So, (b,a) ¢ R
R is not symmetric.
(iii) Transitive :
Leta b,ce{l,2,3,4,5,6}
Consider (a,b) € Rand (b, c) € R
= b=a+landc=b+1
= c¢c=a+2 = (4R
R is not transitive.
Hence R is notreflexive, not symmetric and not transitive.
4. (i) Reflexive :
Leta € R, a<awhichis true. .. (a,4) € R.
Thus R is reflexive.
(ii) Symmetric :
Leta,be Rand (3, b) € R
Consider a < b does not imply b <a
= (a,b)eRbut(b,a) ¢ R
R is not symmetric.
(iii) Transitive :
Leta,b,ce R
If (@, b) e Rand (b,c) e R=>a<bandb<c
= a<c= (ac)eR
Thus R is transitive.
Hence R is reflexive and transitive but not symmetric.

5. (i) Reflexive :
Leta e R, a < a®, which is false.
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(a,a) ¢ R.
Thus, R is not reflexive.
(if) Symmetric:
Leta,be R, and (4, b) € R
Consider, a < b° # b< a®

Thus, R is not symmetric.

(b, a) 2 R.

(iii) Transitive :
Leta, b, c € R, consider (4, b) € Rand (b, ¢) € R
= a<bandbs<c®
= a<= (1,0 ¢R
R is not transitive.

Hence R is none of reflexive, symmetric and transitive.

6. Given the set {1, 2, 3} and
R={12), 2 1}
(i) Reflexive:
As1,2,3€{1,2,3lbut(1,1) ¢R,(2,2) 2R, (3,3) ¢ R
Ris not reflexive.
(ii) Symmetric:
For1,2€{1,2,3},(1,2) € R, wehave (2,1) e R
R is symmetric.
(iii) Transitive :
For1,2,3€{1,2,3},(1,2) eR,(2,1) e Rbut(1,1) ¢ R
R is not transitive.
Hence R is symmetric but neither reflexive nor transitive.
7.  R={(x, y) : x and y have same number of pages}
(i) Reflexive:
Books x and x have same number of pages.
(x, x) € R.
Ris reflexive.
(ii) Symmetric:
If (x, y) € R, i.e., Books x and y have same number of
pages.
= Books y and x have same number of pages
= (y,x)eR
R is symmetric.
(iii) Transitive :
If (x,y) e Rand (y, z) € R
= Books x and y have same number of pages and
books y and z have same number of pages.
= Books x and z have same number of pages.
= (x2z)eR
Ris transitive.
Hence R is an equivalence relation.
8. Wehave A=({1,2,3,4,5}and
R={(a, b): |a-0b] is even}
(i) Reflexive:
Forany a € A, we have |a-a| =0, which is even.
(m,a)eRVaecA
So, R is reflexive.
(ii) Symmetric:

Leta,be A, (a,b) € R, then |a-b| is even
= |b-a|iseven = (b,a) e R
Thus (3, b) e R = (b,a) eR
So, R is symmetric.
(iii) Transitive :
Leta, b,ce A. Let(a,b) € Rand (b, ¢) € R.
= |a-b| isevenand |b-c| iseven.
= (a and b both are even or both are odd) and (b and ¢
both are even or both are odd)
Case I: When b is even.
Let (a,b) € Rand (b, ¢) € R
= |a-b|isevenand |b-c| iseven
= aisevenand cis even. [ - biseven]
= J|a-c|iseven = (a,c)eR
Case II : When b is odd.
Let (a,b) € Rand (b, c) € R
= |a-b|isevenand |b-c| iseven.
= aisoddand cis odd [ bisodd]
= J|a-c|iseven = (a,¢c)eR
Thus (a,b) e Rand (b,c) e R = (a,¢) e R
So, R is transitive.
Hence, R is an equivalence relation.
We know that the difference of any two odd (even)
natural numbers is always an even natural number.

All the elements of set {1, 3, 5} are related to each
other and all the elements of {2, 4} are related to each
other.

We know that the difference of an even natural number
and an odd natural number is an odd number.

No element of {1, 3, 5} is related to any element of
{2, 4}.
9. (@HA={reZ:0<x<12}
~A={0,1,23,..,12}
Wehave R ={(a, b) : |a-b]| is a multiple of 4}
(a) Reflexive:
Foranyae A = |a-a| =0isamultiple of 4
Thus (4, a) € R and R is reflexive.
(b) Symmetric:
Anya,be A. Let(a,b) eR
= |a-"b| is amultiple of 4.
= |b-a| is a multiple of 4.
= (baeR
Thus (2, b)) e R = (b,a) € R
i.e., Ris symmetric.
(c) Transitive:
Anya, b, ce A
Let(a,b) e Rand (b, ¢) € R
= |a-b|isamultipleof4and |b-c| is a multiple of 4.
Let |a-b| =4k;and |b-c| =4k,
Now, |a-c|=|a-b+b-c| = |4k +4k,| =4 |k + k|
[+ |a-b| =4k and |b - c|= 4k, where k;, k, € Z]
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= |a-c|isamultipleof4 = (a,¢c) eR
R is transitive.

Hence, R is an equivalence relation.

(i) R={(a b):a="b}

= R={(0,0),(1,1),...,(12,12)} and

(a) Reflexive:
Fora e A, wehavea=a = (a,a) e R
= Risreflexive.
(b) Symmetric:
Fora, be A
Let(a,b)eR = a=b = b=a = (b,a)eR
= R is symmetric.
(c) Transitive:
Fora, b,c e A. Let(a,b) e Rand (b, c) e R
= a=bandb=c = a=c = (@c)eR
= Ris transitive.
Hence R is an equivalence relation.
Now set of all elements related to 1 in each case.
For (i), required set = {(5, 1), (1, 5), (9, 1), (1, 9)}
ie,{1,5,9}
For (ii), required set = {(1, 1)} i.e., {1}
10. (i) The relation R “is perpendicular to” ie,
R={(l, L) : , L1}
Now, [; is not perpendicular to I;.
R is not reflexive.
Ifl; LI, thenl, L.
R is symmetric.
IfI; L1, and I, L I3, then [; is not perpendicular to /5.
R is not transitive.
Clearly R “is perpendicular to” is a symmetric but
neither reflexive nor transitive.
(if) Relation R = {(x, y) : x > y}
We know that x > x is false.
Ris not reflexive.
If x > y does not imply y > x.
R is not symmetric.
If x>y, y >z implies x > z.
R is transitive.
Thus R is transitive but neither reflexive nor symmetric.
(iii) Relation R “Is friend of “
ie, R={(x,y):xisafriend of y}
Now, x is a friend of x. .. R is reflexive.
If x is a friend of y, then y is a friend of x.
R is symmetric.

If x is a friend of y and y is a friend of z, then x need not
be a friend of z.

R is not transitive.
Thus, R is reflexive and symmetric but not transitive.
(iv) Risrelation “Is greater or equal to”

WEG 100 PERCENT Mathematics Class-12

ie, R={(xy):x>y}
Asx2xistrue .. Risreflexive.
If x > y does not imply y > x
R is not symmetric.
Ifx>yy>2z = x>z
R is transitive.
Hence, R is reflexive and transitive but not symmetric.
v) R={1,2),(21),(1,1),(2 2)}onset{l, 2,3}
Hence R is symmetric, transitive but not reflexive.
11. R={(P, Q): distance of the point P from the origin is
the same as the distance of the point Q from the origin}
Let P(x;, y1), Q(x, ) and O(0, 0).

. OP=OQ:>\/x%+y%=\/x%+y%

2, 2 2.2
= X1ty =x3+tys

(a) Reflexive:
Let P € A, then
Distance of the point P from origin is same as the distance
of the point P from origin.
ie, OP=O0P
= (P,P)eR
Ris reflexive.
(b) Symmetric:
LetP, Qe A If (P,Q)eR
= Distance of the point P from origin is same as the
distance of the point Q from origin i.e., OP = OQ
= 0Q=0P = (Q,P)eR
R is symmetric.
(c) Transitive:
LetP,Q,SeA, (P,Q)eRand (Q,S) R
= OP=0Qand OQ=0S
= OP=0S
= (P,SeR
R is transitive.
Hence R is an equivalence relation.

We have to find the set of points related to P = (0, 0).

As x%+y%:x%+y%:r2:> x2+y2=r2

which represents a circle with centre (0, 0) and radius = r.
12. R={(Ty, T,) : T; is similar to T,}
(a) Reflexive:
We know that each triangle is similar to itself and thus
(Ty, T;) € R.
Ris reflexive.
(b) Symmetric:
Let (T}, T,) e R
ThenT,~T, = T,~T;.
R is symmetric.
(c) Transitive:
Let (T;, T;) € Rand (T,, T5) € R
thenT; ~T,and T, ~ T,
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= T,~Ts

R is transitive.
Hence R is an equivalence relation.
Now, we are given three right angled triangles T}, T, and
T;.
T, with sides 3, 4, 5 ; T, with sides 5, 12, 13 and T; with
sides 6, 8, 10
We know that two triangles are similar if corresponding
sides are proportional.
We observe that T; and T; are similar because

E_é_i(_l)
6 8 100 2

Hence triangle T; and T} are related.

13. R ={(P,, P,) : P, and P, have the same number of
sides}.

(a) Reflexive:

LetP; e A

P, and P; have same number of sides.

= (Py, P;) € R. Hence R is reflexive.

(b) Symmetric:

Let P, P, e A. If (P, P,) €R

= P; and P, have same number of sides.

= P, and P; have same number of sides.

= (P, P;) € R. Hence R is symmetric

(c) Transitive:

Let Py, P,, Py € A If (P, P,) e Rand (P,, P;) € R

= P, and P, have same number of sides

and P, and P; have same number of sides

= P, and P; have same number of sides

= (P, P)eR

Thus R is transitive. Hence R is an equivalence
relation.

We know that if 3, 4, 5 are the sides of a A, then the
triangle is right-angled. Now the set A is the set of all
triangles.

14. R={(L;, L,) : L, is parallel to L,}

(a) Reflexive:

LetL;eL L, || Ly ie, (L, L;) € R. Thus R is reflexive.
(b) Symmetric:

LetL, L,eL (L,L,)eR = L, || LythenL, | | L;

= (LyL)eR

Thus R is symmetric.

(c) Transitive:

LetL;, L, Lye L, (L, Ly) € Rand (L, L) e R

= Li||LyandL, || Ly = L [| L,

Clearly, R is transitive. Hence, R is an equivalence
relation.

Also, all lines related to the line y =2x + 4 are y = 2x + ¢,
where c is a real number.

15. (B): R is reflexive because (1, 1), (2, 2), (3, 3),
(4,4) eRforalll,2,3,4 {1,234}
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R is not symmetric because (1,2) € Rbut (2,1) ¢ R for all
1,2¢e({1,23,4}

R is transitive because V x, y, z € {1, 2, 3, 4}, we have
(x,y) e Rand (y, z) € R

= (xz2)eR

16. (C): (s, b) e Rifonlyifa=b-2andb>6.(6,8) € R
as6=8-2and 8 > 6.

1.  f:R«—> R« defined by f(x) :%

() Let f(xl)=i and f(Xz)=%

I o) =fm) = —=— = =x,
2
Thus fis one-one.
(if) Since f: R« — R«
Given any element y € R« (co-domain of f), then there

exist an element x € R. (domain of f), such that

f(x) = y and we have f(x)= 1
x

1 1 _ 1
= —=y = x=— = [l(y=—

Yy
-3

Thus fis onto. Hence fis a one-one and onto function.
Now, this result is not true, since if domain R. is replaced
by N with co-domain being same as R. then f does not
have its inverse.
2. (i) f: N — N given by f(x) = x>
@ flo)=flr) = xi=x; = x=x
(as x; and x, are natural numbers)

fis one-one i.e., fis injective.
(b) There are some elements in co-domain which have
no pre-image in domain N.
e.g., 3 € co-domain N, but there is no pre-image of 3 in
the domain of f.
Thus fis not onto i.e., fis not surjective.
Hence fis injective but not surjective.
(i) f:Z— Z given by fix) = x*,

where Z = {0, £1, £2, £3, ...}
(@) Let-1,1eZ, fi-1)=£f1) = (-1)>’=1)*=1=1
But-1#1. .. fisnotone-one i.c., fis not injective.
(b) There are many such elements belongs to co-domain
which have no pre-image in its domain Z.
e.g., 2 € Z (co-domain). But 212¢ 7 (domain)

Element 2 has no pre-image in its domain Z.

fis not onto i.e., fis not surjective.
Hence fis neither injective nor surjective.
(i) f: R — R given by f(x) = x*



6

(@) Let-1,1eR, f-1)=f1) = 1=1

But-1=1. .. fisnot injective.

(b) -5 belongs to co-domain R of f, but ,/_5 does not

belong to domain R of f.

Hence fis neither injective nor surjective.

(iv) f: N — N given by f(x) = x°

(@) Letx, x, €N, fix)=flxy) = x=x

= X=X

i.e., for every x € N, has a unique image in its co-domain.
fis one-one i.e., fis injective.

(b) There are many such members of co-domain of f

which do not have any pre-image in its domain. e.g., 2, 3

etc.

Thus fis not onto i.e., fis not surjective.
Hence fis injective but not surjective.
(v) f:Z—Z, givenby f(x) = x°
@ fo)=fl) = ¥W=x3 = xv=xn
fis one-one i.e., fis injective.
(b) Many members of co-domain of f have no pre-image
in its domain. e.g., 2 belongs to its co-domain has no pre-
image in its domain of f.
Therefore fis not surjective.
Hence fis injective but not surjective.
3. f:R->R, f(x)=[x],
f12)=1& f(1.5)=1 = f(1.2)=f(1.5)
but1.2#1.5
fis not one-one.
f:R — R does not attain non-integral values.

Non-integer points in co-domain R do not have
their pre-image in the domain R.

fis not onto.
Hence fis neither one-one nor onto.
4. f:R—R, givenby flx) = lx|
x, if x>0
—x, if x<0
Clearly f contains (-1, 1), (1, 1), (-2, 2), (2, 2)......
Wehavef(-1)=f(1) = | -1| =|1] = 1=1
But (-1) = (1)
fis not one-one.

Define |x|={

Wehave f: R—> R, f(x) = | x| assumes only non-negative
values. So, negative real numbers in R (co-domain) do
not have their pre-image in R (domain).

fis not onto. Hence fis neither one-one nor onto.

1, if x>0
5. f(x)=40, if x=0
-1 if x<0
(@) Wehavef(1) =f(2)=1(1,2>0)

But 1#2
Also, f(-2) =f(-3) =-1. But-2#-3
= fis not one-one.
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(b) Except the number -1, 0, 1, no other members of
co-domain of f has any pre-image in its domain.

fis not onto.
Hence fis neither one-one nor onto.
6. A={1,2,3},B={4,5,6,7} and
f=1(1,4), 2,5), (3 6)}
We have f(1) =4, f(2) =5 and f(3) = 6 i.e., distinct elements
of A have distinct images in B. Hence fis one-one.
7. (i) f: R — R defined by f(x) =3 - 4x
Now, flx;) =f(x,) = 3 -4x;=3-4x,
= -dx;=-4x, = X=X,
fis one-one.

f:R — R be given for every y € R(co-domain of f), there
exists an element x € R (domain of f) such that

fry=y = y=3-4x = x=%

Hence f is onto. Thus f is one-one and onto and hence
bijective.

(i) f:R—> R defined by f(x) =1+ x.

Let xy, x, € R, then

f(xl):1+x% and f(x2)=1+x%

Consider, f(x,) = flx,) = ¥f =13

= x=*x
Thus fis not one-one.

Now, f: R = R, given for every y € R(co-domain of f),
there exists an element x € R(domain of f) such that
f) =y
= y=1+x2 = x:i\/yj
= y=21 = Range=[1,©)#R
fis not onto.

Hence f is neither one-one nor onto and hence not
bijective.
8. Injectivity : Let (a;, b;) and (a,, b,) € A % B such that
flay, by) = flay, by)
= (b, 1) =(bya,) = by=byanda, =4,
= (a1, b)) = (a5, b))
Thus, flay, by) = f(ay, by) = (a1, by) = (ay by)

[for all (ay, by), (ay, by) € A x B.]
So, fis injective.
Surjectivity : Let (b, a) be an arbitrary element of B x A,
wherebe Bandae A= (a,b) e AxB
Thus, for all (b, a) € B x A, their exists (a, b) € A X B such
that f (a, b) = (b, a)
So, f: A x B— B x Ais an onto function.
Hence, fis bijective.
9. Here, f(1)= 1;21 =
= f(1)=f@2)but1=2
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= fisnot one-one.
But fis onto because range of f= N

[+ ForanyxeN,2xeNsuchthat f(2x)= 2736 =x]
= fis onto. Hence fis not bijective.
x—-2
10. A=R-{3},B=R-{l}and f(x)=x_3

Let x;, x, € A.
fx)=

Consider, f(x;) = flx,)

x1-2 _x-2

-3 x-3

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

X1Xy — 33(1 - 2x2 +6= X1Xp — 2x1 - 3x2 +6
= X1 =X

.X2—2

X]—2
d =
o3 f(x2) 3

=

=3x = 2xy == 2x; - 3x,

SR

fis one-one.
Now, f: A — B, lety € B (co-domain of f) be any element,
then there exist x € A (domain of f) such that f{x) =y

N _x=2
y_x—3
= yx-3)=x-2 = xy-3y=x-2 =>x{y-1)=3y-2
3y=2_
ay-2 . f(3y—2]: y-1
= 7 y-1 y-1) 3y-2_4
y-1
_3y-2-2y+2
T 3y-2-3y+3
fis onto.

Hence fis one-one and onto.
11. (D):f: R — R defined as f(x) = x*
Letx;, x, € R.
Consider f(x;) = f(x,)
= x%zx% = x%zx% =>tx =1%x,
fis not one-one.
The negative elements in co-domain (R) do not have
their pre-image in domain (R).
fis not onto.
Thus fis neither one-one nor onto.
12. (A):Letx;, x, € R such that f{x;) = f(x,)
= 3x;=3x, > x=x,
= fis one-one
Consider any y € R (co-domain of f), there exist x € R
(domain of f) such that

f)=y = 3x=y = x=%

e

= fisonto
Hence, fis one-one onto

NCERT MISCELLANEOUS EXERCISE

, ifx=>0
X +Xx

1. Wehave: =—- =
e have: f(x) T+]x]

,if x <0
- X

Here, domainof f=R [ 1+ |[x| #0 V x € R]
To prove : fis one-one.
Let x, y € Domain of f= R, such that x #y
Here four cases arise.
Casel: Whenx>0,y>0
Then x#y = 1+x#1+y

1 1 -1 -1

# #
1+x 1+y 1+x 1+y

1 1 X y

- #z1- = #*
1+x 1+y 1+x 1+y

= fl) % fy).

CaseII: Whenx>0and y <0

Then f(x):liXZOandf(y)zlgy<O
= f)=Ay)-
CaseIIl : Whenx <0andy >0
Thenf(x)<Oand f(y) 20 [Asin Casell]
= fO#fW)
CaseIV:Whenx<0andy<0
Thenx#y = -x#-y
= l-xzl-y = ;r&L
1-x 1-y

= L —1¢L—1 = il ¢L

1-x 1-y 1-x 1-y

= fl) # fy)-

Thus, in each case, x 2y = f(x) = f(y).
Hence fis one-one.

To prove : fis onto.

Lety € (-1, 1), where y is arbitrary.

I <1, ifx>0
+Xx
Then y = f(x)=—

1 =
X o ifr<o
1-x

()  When y=L, wherey 20
1+x

= yrxy=x=>y=x1-y = x=7 >0
-y
(II) When y:lL, where y <0
-
=S Y-xY=x > y=x+xy = x= Y <0
1+y

y

Thus when y > 0, there is € Domain of f= R such
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Y
that f( Y = 1_y = y :zzy
1-y) 14, Y  1-y+y 1
1=y
and when y <0, there is Z € Domain of f= R such
y
Y
that f Yy - 1ty = Y =z=y
1+y 1 Y 1+y-y 1
1+y

Hence, fis onto.
2.  Letxy, x, € R be such that
3 3

fle) =flxy)) = =13 = x=x

fis one-one. Hence f(x) = X is injective.
3. (i) SinccAcAV AeP(X) = ARA

R is reflexive.
(ii) Let ARB => AcBand BRA = BcA
= A=B(whichisnotso) [+ AcB 7 BcA]
= ARB 7 BRA = Risnotsymmetric
(i) ARB,BRC = AcB,BcC
= AcC = ARC = Ris transitive

R is not an equivalence relation of P(X).
4. The number of onto functions that can be defined

from a finite set X containing # elements onto a finite set
Y containing 1 elements.

WEG 100 PERCENT Mathematics Class-12

Let X:{1,2,..,ntand Y:{1,2,3, ..., n}
One of the elements (say 1) has any one of the pre image
1,2, .., nie nways.
On similar way the element (say 2) in (n - 1) ways.

Total number of possible ways =n (n - 1) (n - 2).....
321 =n!
5. Whenx=-1:f(-1)=1>+1=2and

g(—1)=2‘—1—%‘—1=2

When x =0: f(0) = 0 and

1 1
0)=2|-=|-1=2x=-1=0
302 3|-1-2x3
When x =1: (1) =1*-1=0and

1 1
1)=2[1-=[-1=2x=-1=0
sw=2[t-3|-1=2x3
Whenx =2:f(2) =2*-2=2and

g(2)=2

Thus for each a € A, f(a) = g(a).

Hence, fand g are equal functions.

6. (A) : There is only one relation containing (1, 2) and
(1, 3) which is reflexive and symmetric but not transitive.

2—1‘—1=3—1=2
2

7.  (B) : There are two equivalence relations containing
1, 2).
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