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Relations and Functions 

Sl'l.:t lacft 1 . 1 

A� 1. R"Rd ct!Ril(( fcn cfitl Pt'-i�fl§d ti◄� if� Sftqcfi �«�, (,fqf"iia a�, 
�5tiqcfi f

(i) Q5,:,qq A = {I. 2, 3, ... , 13, 14} -q «csiq R, 1l{ Sfcfil( qf<1t1�· -t fct;
R = {(x, y) : ax - y = O}

(ii) Urf d mi1113fl � Q5�q N if, R = {(x, y) : y = x + 5 d�I x < 4} �
qf<oql�d ticsiq R

(iii) (-15,:,qq A = {l, 2, 3, 4, 5, 6} if, R = {(x, y): y \ffaq t x �} � qf<'lfl�cf
«csiq R ti

(iv) (iq� � � Q5,:,qq Z if, R = {(x, y) : x - y � � "t} 1:RJ
-qftoq�· ti◄'-¥ R

(v) fct>dt ��'f (,fqq 1't fct>dt .:t•I( $ ·f.tqtftt<a $ Q5,:,qq -q f•t&:.ifclfcsr<1·
• • 

Q◄q R 

(a) R = {(x, y) : x tMI y � 'wt \JQA 1't ffl cfita *}
(b) R = {(x, y): x <1�1 y � lft qtg� if� t}
(c) R = {(x, y) : x, y � afcn-afcn 7 � �Mff t}
(d) R = {(x, y): x, y � 'tf<:;ft f)
(e) R = {(x, y): x, y$ftlml}

� {i){a)�t. A={1.2,3,4, .... ,1?.1�11} .. 
d2'1' R = { (X. y) : 3x - y = C 
f<f g{"'Q -ti◄a � � {x, x) e A 'v x e A

:. � Y = X m, tff 3X - Y = 0 
� 2X=0 � X=O 

� {x, x) ER, 'v x e A, $�� R f4g� fl�\:t � t1 



































ffl tJ>ct➔ f: R-+ R -it, f(x) = 3x, � xe R Eil-<t �ittftta tJ>ct➔ t1 
'11-i Jlftl� x, ye R � A'cf>f-< t ft> 

f(x) = f(y) � 3x = 3y � x = y :. f �%,c{;t tJ>c1'➔ t1
�: Afllcf> cft-@f"q; �@.ft ye R � �. x = le R � Acf>I'< fclEJ'if-i t ft> 

3 
f(x) = '(i) = 3(1) = y 

:.f 3tfi8f(<f> tJ>cif➔ ti am: f �«$) �fi8f(ct> tJ>cif➔ �I 

M:f.-1 1. fir.; ifilf'111{ � / :R ➔ {xe R : -1< x< 1}, � / (x) = x , x e R 'IDU1 + lxl · · 
. qftiq1ff4d q,�'1 � dtll 3ili@f�cfi t1 

� � 'llfl tf>cl-1 f :R ➔ {x e R: -1 < X < 1} 
xf(x) =  , 'V x e R et-<t 'tfft111ftla tf>cl-1 t1 

1 + I xi

f(x)= f(y), x, ye R � X 
=

y 

ifch X-�'1lc+t<I> ·� y-?fiOJlc+lcti ti 
.·. X>•y�x-y>O 

1 + I xi 
 
1 + I YI

cl�'1 2.xy ?ftOJlc+lcti �I 
........-........ 2.xy � X - y.'. 

3To: x-�'11c+tcti dlZfr y-'3ff.0tlc+lcti cf;) � \iJl �cticfl t1 � Actil-<, x--::i."llc+lcf> .. cflZf(
�11c+tcti cffl' 1fi � \iJ1 ffctidl ti 
3Tif, vJi1 X olZfr y GFfl �1lc+tcf> °ID, ffl 

f (x) = f(y) � X = y � X + .xy = y + .xy � X = y
1+x 1+y 

vJi1 X cf llf( y � ?ftO II c+I cf> �, 'ffi 
f(X) = f(y) � X 

=
y � X - .xy = y - yx � X = y 

1-x 
 
1-y



-1 < y< 1

, ' 

y 
·

1 + y y y 1 + y- y 
1+y 

� 1�1,�cf> m. m R -q � 3fqqq x = Y � ucf>r-< -�a'i1-1 mm �
1- y

_r__ 
- Y -

f(x) = y = - 1 - y -= 1 - y = y = y
1 - y 

1 + I __ J -- 1 + 1
y 

--
1 - y + y

1-y -y 

:. Q>ct'1 f 3:f ftUT�cf> Q>c1'-i ti 
3IB: f �J;l 3tliO�cf> Q>H-i �I 

Sl:f"f 2. m 4,1f'4'( fcti /(x) =,.) 'IDU Sf�tf lfict..f / :R➔ R � (injective) 

t1 

� � •tltl Q>cif➔ f:R ➔ R, f(x) = x3 Eil'<l "Qft�1ftla 4>ct'1 t,'il-i ciftR;f � f(x) = f(y� 'ti x, ye R ⇒ x3 
= y3 

⇒ x = y, vrtf<l> � '{iflt � ti 
3@: �: 'it-1 ciflR;f � x � y ⇒ x3 � y3 ⇒ f(x) � f(y)
3@: f �J;l 4>H➔ ti 

Rfl.f 3. ft!Jvclq {i2,3, ... ,n} � �?.f <fqi � {lq{(f 341@1� <fi(-l�l qft ij@.tl � 
q,,�Q,I 

� ti!!iqll {1, 2,3, ... ,n} � tq4 clef>� tt'1td 3tli:81�cf; Q;t'f;n � 'fl&tl 1, 2, 3 , ... , n � 

� witilm � 'fl�I � ◄-<IGI'< � ti � 0Pn = n I )

gof (x) = g(f(x)) = g(x) = I xi 
61'1!1 ��l�cf .....-4><-f-'1 ti
'11'1 �R;y� X, ye N � J.f<f>l'I! t n); 

(gof)(x) = (gof)(y) ⇒ I xi = I YI 
� x, ye N, GT-TT �l�<f> �I
:. · lxl =lyl ⇒x= Y
3@: gof \(<be/it 4>ct'1 t1

 



gof (x) = g(f(x)) = g(x) = I xi 
61'1!1 ��l�cf .....-4><-f-'1 ti
'11'1 �R;y� X, ye N � J.f<f>l'I! t n); 

(gof)(x) = (gof)(y) ⇒ I xi = I YI 
� x, ye N, GT-TT �l�<f> �I
:. · lxl =lyl ⇒x= Y
3@: gof \(<be/it 4>ct'1 t1

 



SftFI 15. q11 cllfJtt{ fct; A= {-1, 0, I, 2}, B = {-4, - 2, 0, 2} ah{ f, g: A➔ B 

5',q�1: f (x) = x2 - x, x e A ah{ g(x) = 2r- � -l,x e A 'IDU ·qft'ifr�d tficl'1 ,, cfl4r 

f dtfr g �qr:, t? 3m att< q;y �ntflt 1ft ◄cir�'{ 

A= {-1, 0, 1, 2} 
� B={-4,-2,0,2} 
31il, f, g: A ➔B it>'f�: f{x) � x2 

- x, xe A
1 mil g{X) = 2 X -
2

-1, Xe A

&l�t �1ftfila tf>cl➔ �I 
� f{-1) = {-1)2 - {-1) = 1 + 1 = 2
am g{-1)=2{-1)-.:!. -1=2(� - 1=3- 1=2�t{-1)=g{-1)

2 2 
�= f (0) = {0)2 

- 0 = 0 
am g{O) = 2 o - � -1 = 2 (� )-1 = 1 - 1 = o

� f{O) = g{O) 
�: 1(1) = {1)2 

- 1 = 1 - 1 = 0

am g(1) = 2r- � -1 = 2(� )-1 = 1-1 = 0 � /(1) = g(1) 

�: /(2) = (2)2 - 2 = 4 - 2 = 2 
mil g(2) = 2 2 - � - 1 = 2 (� )- 1 = 3 - 1 = 2 � /(2) = g(2) 

:. f(a) = g(a), 'v a E A 3@: , � g ttl-fl-1 �I 

Sltl..f 16. �A= {l, 2, 3} 11', m � eaiq Rif1q �q� (l, 2) citfr (1, 3) m am�
�� ct\!fl ti�d t � e5fiqcfi � t, qft .��I t . , . . . .

(a) 1 
......... 

(b) 2 (c) 3 (d) 4

� (a) � �4� R Mg� ti 
3@: (1, 1), (2, 2), (3, 3) e R



�= � 'fl◄� R fl'iflfa t1 3IB: (1, 2), (2, 1) e R cl� (1, 3), (3, 1) e R
df4>➔ -8◄� R 'fljf>'f<f; � t1 3@: (3. 1), (1, 2.) e R dfcl>➔ (3. 2) � R
3Tf{ � WT (3, 2) d� (2, 3) it � � 1ft 3lcfqcf R it � ti ffl R flsf>'f<J; m Gf ldt ti
3IB: 3T� � � fl@tl � ti

Sffl.:W 17. � A = {L 2, 3} m, ffl 3fq'{c:f (1, 2) cl@ �di eai� cfi\ ij<§tff � 
(a) 1 (b) 2 (c) 3 (d} 4 

� (b) � 4lltt t fcl; A= {1,2, 3} 
� gQ<fdt flifcf, �g�, fl'{firc, cf� ffif>'f<6 � ti 

(1. 2) cm tt'11tta -m 41cl1 "ffl ma 'fl�� 
R1 = {(1, 1), (2, 2), (3. 3), (1, 2), (2, 1)} 

t fGt=tt4 � �,� �qqq (2, 3), (3, 2), (1, 3) cl� (3, 1) � t1

31if, � (2, 3) e R1 m, "ffl �'ffitd 'flf{tf � � (3, 2 )  e R1 � min, �: flif>IM flf{tf � 
� (1, 3) d� (3. 1) � R1 -q �I am: R1 � ◄�• fl◄�� fll�4> flf{tf �I am: (1, 2) 
� 6Jf� � � g�di :«◄cii cfiT fl@ti � � tt

 


