[Class- XI, Subject- Mathematics, Chapter-2]

W= Td e
[RELATIONS AND FUNCTIONS]

gftarar—< SEg3T o UH S ) R s e 7
wehe fopam ST & S¥ W@ g™ (Ordered pair)

FEd © |
STV & o, 9f€ A a91 B =13 < 9a=ag & a1
ST g7 (q, b) A @S T g = A 99T b € B.

Eﬁfqﬁ?ﬁ 3 TR (Equality of Two Ordered Pairs)
21 T T (a, b) DT (¢, ) FAA B Al IFH
67T 92w WA B | 3 (@, b) = (c, ), Tl
FEEAfE g =c. b = d.

el 1 TG O (Cartesian Product of Sets)

oftyrr—fe=ff & sifters =i A T B W7

w0 A x B 34 Wt wita gt & wyeay 8,

ﬁnﬂmmwamwmmm
e B % 3aa oy # | e v e W
AxB = {(ab):ac A 3ty eB)

& wyerdl % WG (A amei @ dwm
(Mumber of Elements in the Cartesian
Froduct of Two Sets)

o A wen B 1 gftfiva weayg € @ 3wis wrdta
O A x B T 3rE9El %1 deen wgeaat A 9w B #
sl w1 AT 3 TerTEe ¥ woaT gt # sty

n{Ax B) =na(A) x n({B)

FHE TAGA  ® FnEm e
(Digrammatic Representation of Cartesian Product)

HH=ET A T9T B % FE09 OAEA S
freau S & fo g=adf A 991 B =0 39-3mE
(Venn-diagrams) ZHT N=f¥a =<9 & | 99v=d A &
TEF 999 F1 B & o= I3Eg99 & e rEae=
(directed line segment) ZT0 frefag =10 € | 31 %

o o 5 Famen Tar @—

A B

T8 A {2,4.6),B = (3,5}, 99
AxB = {(E'r 3}' ':z"- 2} (4, 3), (4, 5:'1 (ﬁr 3Jr (6-. 5::]'



qae qiramar—TR<l < faa §9==4al A 99T B &
=Y R, ¥ & §H=IAT & F1A19 [0 A x B F1 TH
ITHI=IT a1 ¢ AT R C A x B
e IYUH=A4 R, FId1F [0 A x B o shid AT
& Wgq 97 fEdts 92wt F 9 =y w=fyg # 97
;mam%!ﬁﬁammmmnﬁﬁwm
I

W 3§ WEN (Total Number of Relations

HHET A 91 B %13 21 3ffiaa aftfya gq==g ? fas
FAM:m T n JETT € | 3@ A % B H mn @59 a1t
S for @ 0 8 | T YFHA x B 5 T Iqqg=aal
FT &M 2 BN | GF A x B & IS ST9T=T A
¥ B ¥ & gy WEIYE a1 8, 3 A ¥ B F wmeut
Ft eI F&IT 2 A |

Y 31 FROW (Representation of a Set) (i) =z =1 it faf (Roster Form)

xRy e x' =y
W 1R 1, 2R8 991 3R27, 79 WA R F1 gD
or afeanr fafy g ey e fora T #—

R = {(1, 1) (2, 8) (3, 27)}

(i) wqery fmmo fafir (Set-Builder Form)

7% fafy & w==g A @ ey B # Ty R # f
s Frefia o sman 84—

E=;((%r.ﬂ:.tEA 3Ty & B 791 x, v 3% frag
F HE F § N 6 x A0y At ¥ )

(iii) F7 AT AT (By Arrow Diagram)

A § B W W=N R ={(ac)(a d),
B, ), (b, d)} W T stE T Py gefy wa
JTE A = {a,b), B = {c, d}

A B
& - =
] o

Ty o S e 9ftee (Domaln and Range of a Relatlon)
oy W T (Domain of Helation)
wwg A WYeqg B % R U WAy ¥ iy
RS A B, TR % 91 R % sl gt & wdft gem
sagat (first clements of the ordered pairs)
WO TN R W1 W 41 Dom () e # |
MM:Dom(R) = (x:xE A 3T (x. ¥) € R}



T T OaT (Range of a Kelation).
R#Fﬁm’{*ﬂﬁ-'ﬂﬂfﬁ?ﬂ'ﬂﬂﬁ'ﬂ'ﬂ{mcnnd
elements of the ordered pairs) & F{HE FHA R
W m'ﬂTﬁF::lngc} TRl '! ET‘R‘T{
Rm(y:y& B % (x,v)ER]

T 1 S (Inverse of n Relation)
A war B W €1 St e w1 T A 9 B W W

R ¥ A7 SeA R W NTAETE ey BpoW wgeay A 86
grer & | i ! 3 Pt avcl %)

uf R = {{x,v): x & A 3Ty = B)
G| R = ((n2x):yEB #x & A)
et R-! = {{¥.x): (x.¥) E R}
thadd
(FUNCTIONS)

Ofiamn (Definition) 1. JF A a7 B #i7 &l
3RFT qg=ag # a9 A & B ¥ &Y [ @F o

FET 8, e
(i) A F TGF HE99 F 190 B &1 UF g
HE Y A AAFa s AF b EB

=1 Sfiae € 910 (a, b) € f
(i) & (a, b)EfATM(g,c)Ef=+a=c
Let A and B be any two non-empty sets then a
relation f from A to B called a function, if A
(iy for every element of A there exists an
unigue element in B, i.e., Ya € A then
3 exists b € B such that (a, b) € f.
(ii) if(a,b)Efand (a,c) Ef»a=c.
WA X B H UF IO [, =T AYB & .
U e el € ate r 3 fdt 3 s g & wew f:A>B
HEgE FAA W | =y
afz f, A ¥ B A ©F Ged € 9 (g, b) €f A
fla) = b, el b F £ =na g F1 WA= (fimage)
9T g T b F A A9 (Pre-image) FE4 € |
AYBH G R TdFEF TR f: A >BH
Frefmww €1

TR @ U, W A ofm

(Domain, Co-domain and Range of a Function)

afg A q4T B I3 & iflera wy=Eg 8 a9 f
=9 A =99 B ¥ Uk el & AATq/: A - B
@A T A H e £ 99 (domain), TI=TT B T,
W £ T e (Co-domain) 8T ST # |

=9 B % 39 Gl T YT S A ¥ aragar
¥ wfafara &, 7 1 9f@T (Range) Feamar @ | 79 A(A)
U Freftas@ @ |

f:A—=B



T ®eH (Equal Functions) Jfg £ 991 g &1 %eid & d1 9 4 §HE 811 | A
37 Ferer Afe—

(1) f=°T HT4 = g =Rl ATd
(ii) /=T HEHT< = g 1 9e9Td

TIT (iii) ST SHIAFTS =1 & T+ 99 & fog
f(x) = g(x) (AT £ T HH = g FT °F)

A T FoAl A g Y f = ¢ Famr s 2 1

(Some Special Functions and their Graphs)
A0S & (Identity Function) afe R, arafas SEA13l &1
U=y & a991 e £, R W39
TFEROAYa A fFE I @F x € R, f: R > R, y = f(x)
= x 9Tq JAS JFIF IJ9YAT Ed FI
¥Y Fer H dGHF (Identity Function) F84 |
T 9T £ 3 NI q97 IRETR € |
Oai% &9 (Modulus Function)
f:R >R, o 39 9K ¢ f6 ¥&% x& R & fau
f(x) = Ixl T A f, WGTF G FeAE1 8 | Te W
3T x &1 W WO & 1 fx) 1A x 6T € 997 x R
T T FONTTE B A f(x) HHA — x TAT 2 | ¥ TN
Fret w9 3 forg geha €—

x, x=0
fx) = {—-x,.r::ﬂ
@@ w9 (Signum Function)
f:R - R, 39 TR 90N 2 fF 79F x € R & o
1, IEx>0
=1 0, x=0
-1, AEx <0

T Fo H A AiaE e & 9 R
AT IR (— 1.0. 1} B |

et Tﬂh G (Greatest IntegerFunction or Floor function) — afz 7. R - R, 3%
SRIC a8 o & x € R, f(x) = (x], €T (x] &1
A x ¥ =UEt geaw quits 2, orgdl x § &9 qUis

T wgaw quits el FEd € |
A QU B ( Least Integer Function) /. g , ¢ swsmrofoava § fs s s e ¢
T f(x) = [x] Y 0 O e R ¢ |
ftx) =[]
=> [xX] zx
39T [x] T A x H TR TS IHQ T F 2 |
I & feq Afe y = 3.2, 79
x] =[3:2] =4
I 32 % a1 T L@ 9T A i 4 |



T G (Exponential Function)  3ft £: R » R 39 5&r qRwiiva 2 6 fx) = o

gﬁa:-cravna:e 1, A [ A T FE T
|

AYME B (Logarithmic Function)

qfE f: R* - R T80 W& 9ftaifya & f&F fx) = log,x,
Seia > 0,a = | T4 x > 0 T FA7 / F ALTUF Fel
FEd ¢ |
TS FeAd 99T SRETdieh Bl UH-gHL YohH
axE
afg logx =y x =g’
| BeH & 0 (Properties  of
Logarithmic Function)— (i) et ot yareTsE Y 9T 1 T SIS I
grer @ 3r4iq

logl =0FBTa=>0,a=0

(i) ToRET it geTeTsh HHT &1 STRITORR FHI THIT

9T EATR |
logd = log} = log; = I:

(iii) T&FEl ot T 99T HETR & UEES &
ETOTE I HEATS F AU % AT F TOAL BT 2
HATq ‘

log, (xy) = log, x + log, ¥y
SEla=>0a= |, TMxy=>0¢x >0,y = 0)

Gv) = 21 el & uTTERE & eghurE 39

HeATait % O] ¥ AT F qUA ardr @ 34iq

X
Iuga (;) = lng.,, = lug,, ¥

N a>0a 1.x:n0.}-r-o.§ = 0.

(v) Pt arafas S & fdt s (y=rers) =51
AHIOTE S T Y7 IY TET F ALIF F IR F
qOET 841 8, 3alq

log, (x") =nlog, x
e n=>l,a>0,a=1,x>0,X">0
(vi) afg A HEEE o q91 x FH FH @ &
a}D.a#lHﬂT_\::U.x:ﬂlﬁT
logh = logi =1
femoft : f(x) = log.x T91 g(x) = ¢* UH-GHL &
R € | '

ool B W yfem (Reciprocal Function) &&= f:R — (0} » R S ¥ &K
W%ﬁf(@:fwwaﬂm%l

WES: x €R — {0} 4Tq qHT FEA F T
R — (0} 99T 9fETR 2 |



aratas St 1 Sramfom (Algebra of Real Functions)

(i) Trafa® et w9 (Addition of Real
Functions)—3f& f: X = R 971 g : X - R & &A1
T AT ATEATEE el €f WET X © R, A9 FAFT A
(f+ g): X = R T8 F&4 ¢ N 9&F x € X & fao 3@
wart @ R

U+ g)(x) =[f(x) + g(x)

(i) areafas weet w1 3T (Difference or
subtraction of Real Functlnnu)-—‘-’fﬁ: X =R
AqT g ;: X = R & GHA W= 4181 ATRATAG® Herd of, wel
X € R, T §A® HRLT (f — g) : X - R T8 FEA & N
TqAF x € X ¥ forg ¥ 9 wanT ¥ %

- 28)(x) = f(x) = g(x)

(i) =T=fa® @A HT POA (Product of Real
Functions)—3f% f: X = R 491 g : X - R € #AE
H AT AT FEr B, 81 X © R, 99 71 U
(g): X =R o6 &4 & M 58®% x € X & forg yw
qawT ¢ o

Ug) (x) = f(x).8(x)
(iv) TS SEE &7 WSS (Quotient of

Real Functions)—3f% f: X = R @9l g X = R I
HETT HI0 ST60 BE9 &F 81 X R, 99 F461 SPTHeT

(L);x-RaBW%ﬁTMxEx%ﬁH‘IW

=
N b
ek e () o - IS () = 0

(v) UF AMEAfas SO =1 S 3t (3fEe v
¥ TOT (Multiplication of a Real Function by a
Scalar)— 8% f: X = R UF ATE(a® %ed € 941 o
U ST (ar ey afen 8 agr anafass 955 9 a9
OGS (af) : X - R T %o 2 S 59 5HE ¢ F
ToF y € X & fau

(af) (x) = af(x)
(vi) FIEHH 4T affe™® ®e  (Reciprocal
Functions) A€ /: X - R U araifas Heq o a9

TaET NRET O L X — (x:f(x) = 0} =R, ¥

S
2
2y ek
(f) S
I <IEXUT(Example)
QQTERUT—1:  afzfix) = z — ; A G f F W= aq

qfeR 7 i
T f(x) = L= F x F gt = awafys 8
x—-17

Tqfg x = 7 FAE x = 7 & faw w7 r qfonfya 7@
if’ﬂl(f(7)=;:7=9—)

7 O



mm =122
y =fx)
=155 -5
i IR ) o

= y = x-17) ==1

> y=-1

~VxeER-{7) &FfeRy=~1

s fEAE = (- 1)

" fEWE =R - (7]

y=flx)=2xLxERAAf: R+ R
TS FEUETT G § | THET FET w0 A & g aren
1 U Hifn qen THET T 31T ufmt 3| S s

I G i
X f=d = Fled 110 | 1 2
Jtx) e e b e
¥ |—d-Fl-dlalw [ T2 %
fix)| 32|18 8 | 2|0 | 2|8 |18]32

FeH £ H W R B, 74 {x: x € R} A H

i@t {x:x =0, xR} GEaTat

*41 _'3) _2;

0,1,2,3,4 a9T 32,18,8,2,0,2,8, 18,32 ... .

SFETET: X - 78] 9T Y-379 fwa = st gmifwa fargait x
T e 9T & OF 73k 9T T 8, RrgesT anere e

fag § feamar man g—

D241 4% 7 4.8 43 2) 9

-2

-t

4
= 3

=7
-8

L
=11

Y

QY]IENU—3: qrafa®d Bad f(x)= -|x| &1 yr=a qem aRER oa -

= : (i) fE=r g3 e flx) = — il O grEiEs
o9 B §OI9Y x € R, W8 R ATSa& SGATS W
Tgeg § | ¥H WHIC THET NI areafas® Soar w6
gyeeg R 81 AAfaw TSl ¥ UgeIm R W
R (— o=, =) TAT ot 9=ffa =1 &1 3@ (='o=, =)

fog ForT = A= @

O J4T WUMETH: SIS TEATal = gg=ag & | 79

(— =,0] & w=ffw e smr 20

W x W7 NiAfaEw (rara=o) x F |t "7ET & HY
WOTESE 8 FSE f(x) = — Ll 39: 5 o w7 9iET

= (— m,o]q—q‘m(— oo, o) |

arq: aftar

Sxy=2a2
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