[Class- XII, Subject- Mathematics, Chapter-1]

T U9 Bl

(Relation and Function)

T¥g=e1( Relation)

Toead A g B # @18 99 R = {(X, y) : x € A,y € B}, A X B &I Iuaq=ad BIaT ¥ |
AT R € (A X B). o9— A={1,8,27},B ={1,2,3}
— AXB ={(1,1), (1,2), (1,3), (8,1), (8,2), (8,3), (27,1), (27,2), (27.,3)}
I BT g (x, y) € R # x=y® aefiq  (9eH 3/@yq) = (fgch smaa)’
ar R ={(1,1), (8,2), (27,3)}, a1 ¥ ¥ f% R < (A X B).

W=l HT SIA9( Domain of a Relation): If¢ R € (A X B) Al R & & gl & 1 U Iraual
& Ag=ad S+ a1 Dom(R) ®HEalrar © | 3eflq Dom(R) = {x: x € Aand (x, y) € R}.

W+l &1 9fRE¥( Range of a Relation): afd R € (A X B) @I R & &fia gl & @i fa<ia srawai
®1 Az URAR AT Range(R) w&amdl & | 32 Dom(R) = {y: y e Band (x, y) € R}.

gfaei® w9 (Inverse Relation): af wi=ad A &1 Wi=od B # @I 9w R g, dI R &I gfaaim
AR 98 I § off R @ UA® $Ad I & 39Ydl IRER dqel o7 I U 8T 21 39 R
el ) 21 e RT=R={(y, x) : ye B, x € Al.

Tl B PR (Types of Relations)

R v (Relation): I Wag A& ol @ CAXASET ¢: A > A I B, 39 99 &I Rad
TR HEd T |

e a1 Gy 9= (Universal Relation): IfS \Hzaa A &1 Y@ 3ra9d A & a1 sraual |
T R @ g§RT 99T &, A R A9 & Ad6 a9 $ed & | 3RiTq R=AXAC AXA
ara: Aged A H e R ardfe s @ afd R=A XA .

doqHd g¥=el (ldentity Relation): afe =g A ¥ g R 39 YBR 8 6 ude xy e Ad 1,

xRy3dfd x=y A (x,y)eR =x =y A R A=Y Pl q8qHD T4 $Had o | I9=ad A A
59 R Bl |y I 0T AR &
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fgemem$l w==er (Binary Relation): ¥=ed A & W R &1 i & U H 1900 &=d & | I &
Y H YT AR R DI fG3mer) e bed ¢ |

fgame) |¥e~el ® YHKR (Types of Binary Relations)

1—Eg g (Reflexive Relation): &l dq=aa A § Fwrg R acd =g $Healldl &, Ife 3iR
®ad Ife (x,y)eRVxeA,ie,xRx,VxeA - xRy3I x|y @I G4 2 |

2—AMYT |+ (Symmetric Relation): & weag A # dw R W9fid W dgdrar 7, af A
o e Are@ma x iRy d fold (x,y)eR = (y,x)eR; i.e, xRy = yRx; Vx,yeA

3—H%HS A+ (Transitive Relation): f&dl T=eg A § G4 R d&Hd T dHad o, Ife 3R
%aa I (x,y)eRTAT (y,z) eR = (z,X) €R; VX, y,z€A.

i.e, xRy and yRz = zRx; Vx,y,ze A

4—JIdT 9+ (Equivalence Relation): &l Wgeag A § W R oddl 9 $eardl 8, dfa
3R dad Il R ey, GAMT A1 APpHad dIH1 8l |

gead1 93 (Equivalence Class): AT fheil aiRad Wz A § W R ol @ 2| A®T 3Is a
3T T | A HT VAT SUAq=ad e |l 31add x, a d A R T 9411 © 31ef1q (X, a) € R,
AIT a P JoIdl aif bl & | 39 [a] F U a2 |

gdT &7 & T[T (Properties of Equivalence Class):
(i) aela]
(i) f< be[a], qar [b] = [a]
(iii) [a] = [b] I &R ®aat IfT (a, b) € R

(iv) ar < [a] = [b] a1 [a]N[b] = ¢

|Yoad 1 fa¥TerT (Partition of a Set): fHTT aiRaw TH=ag A & 9T &1 312 2 fb A & TH
ST YTl bRl Sl b Sragad aer iRed & | 31iTq A &1 f[I9roT A & Jrigdd dor 3iRed
Izl {A} FT GUE 59 UBR © & —
(i) 7% ae A &= A faemmE 2|

(i) A=A TTANA=0®
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31 gl &1 WIS (Composition of Two Relatios): af f=T siRad weag A 9 B # /=1 R
IR Ag=ad B9 C H 9w S & | I AWl &7 FAod SoR, AW C # s ¥+ 7 b
SoR ={(a, c) : b e BU® U1 319¥d = f&h aRb dAT bSc; f&f ae AT ¢ e C).

JIeYvl (Example):
JRIEROT 1— I Yofient & Feag Z H =T R = {(x, y): X -y = U& 99 QOiia &} & aRwifdd g
g 5 & e gouar o 2 |

T ()x-x=0,Ud 99 QOlid> & | VxeZ: ad: RWIA ¢ |
(i)) (x,y) € R = x -y =Td &7 Tfic 2|
= -(X-Yy) = TH T TN& 3 |
= (y - X) = U 99 TN& % |
=y-x=Tdh 99 Yofie 3|
=(y,x)€R; Vx,yeZ
31 R AT 2 |
(i) (x,y) € R, (y,2) € R, = x-y =" Quiids, y-2z=99 Tl
=X-y+ y-2z=99 Tlid
= (x-2)= 99 YUii®
= (x-2)= 99 YUii®
=(X,2)€R; Vx,y,ze”Z
31d: RA&H® 2 | o7 Agead Z H A R = {(x, y): X -y = U&% |H QOiid 8}, Uh Joddl T T |

JSIET 2— Ife R={(4,5), (1, 4), (4, 6), (7, 6), (3, 7)} &, A—
(i) RoR (i) R'oR (i) R'oR"

g ()(1,4)€R, (4,5 €R = (1,5 = RoR,
(1,4)eR, (4,6)e R = (1,6) = RoR,
(3,7)€R, (7,6)eR = (3,6) = RoR
ard: RoR ={ (1, 5), (1,6),(3,6) }

(i) R'={(5,4),(4,1),(6,4),(6,7),(7,3)}
7@ (4,5 €R, (5,4 eR' = (4,4) e R'oR,
(1,4)eR, 4,1)eR' = (1,1) e R'0R,
4,6)e R, (6,4) e R = (4,4) e R'oR,
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4)eR" = (7,4) € R'oR,
7)eR' = (7,7) e R'oR,
3) e R" = (3,3) e R'0R,

(7,6)€R, (6,
(7,6)eR, (6,
3,7)eR, (7,
o (4,6)€R, (6,7)€R' = (4,7)€ R'0R
s R'oR ={(1,1),(3,3), (4,4), (4,7), (7,4), (7, 7)}
)

(i) R"={(5,4),(4,1),(6,4),(6,7),(7,3)}
a9 (5,4)eR',(4,1)eR" = (5 1) e R'oR",
6,4)eR",(4,1) e R = (6,1) € R'0R",
@ (6,7) e R, (7,3) e R' = (6,3) e R"oR"
{

ard: RToR™ ={(5, 1), (6, 1), (6, 3)}.

%A (Functions)

g M S99a g1 U9 oiRad 9908 @ UQd Jaud &I O JIRGd Iq=ad & Afgdid 3/aad 4
TR I fhar S |, Be a1 ufafeseT dEd 2 |

fgl iRad THzad A ¥ B H e f &I Uclidbrid v9 § f: ASB forRad 2| xe A, ye B 99=aa H

Wl f & =Td y = f(x) ¥ UGRIA fBar Sar g | S8l y &l x &I Ui q2r x & y &1 ga—ufdfe
PEd & |

A9, ¥gSIH dT uRER (Domain, Co-domain and Range): %o f: ASB & wzad A, f &l

S AT Tz B, f &1 HgeM deddl & | F9ead B & I @udl &I A=y il A & Jagdl
BT yfafam 8, f &1 aR¥ER f[A] HEaTT B |

Bl ®T YHR (Types of Functions)

(i) emeBTa® Hdd (Onto Mapping): IS ®ed f & FESHT &I UAD 319Ud SHF & bl 9 fobedl
3rqUq T gfafew &, A1 VA Hol- bl ABIadh Bl Hed ? |
TiaTcedd ¥ # f: A>B 3Te8Ted 8 afk f(A) =
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(ii)er=g: et wed (Into Mapping):  Ife Bed f & TEeH & Udh a7 Th W Afdd 3add v 8 o
A @ fodl WY Jrgua & ufafdw F281 8, @ U Bad &I el Hhald HEd © |
gfibredd 9 # f: AoB et 8 afe f(A)C B.

(iii) THPY BT (One-One Mapping): I Bord H ST & RI=—=T aradl & uiifam |qeq
f~—f= ®, A1 VA BT BT Thd! el Hed ¢ |

yiTHS U A f: AB THa! B AR X, 2 x, = f(x,) # f(X,).

(iv) S§—T® Her=T (Many-One Mapping): I Hoe f H SHF & <1 a7 <1 ¥ 31fdd arayal & ufafew
T T 3aud B, A U Tl Bl 9§—YP Bl hed & |

gcidlcAd o0 H, f: A-B , 98-U& B a f(x,) = f(X,) = X, #X,.

(v) TDPT I=T:&W ®eT (One-One Into Mapping): IfT were f eraerdl Y & iR Tl 1 =,
SH U] el BT e ® |

JiiaTHs ¥4 H, f: AoB , Tha! adl Bhed s8R, afe fA)C B dm f(x,) = f(x,) = x, = X,
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(vi) TP P ATBTEH Herd (One-One Onto Mapping): I W= f Yol W § 3R meves Al &,
SH Thd! 3MBIedh Held Had o |
gdietds ¥U H, f: AoB , Thd! MBIad had s8R, afe f(x,) = f(x,) = x, = x, T f(A) = B.

(vii) 9§—T® Sra:@dl ®wa= (Many-One Into Mapping): If¢ wa f 98—Ta 1 & 3R - &,
S IE-TH STl B dEd B |
gdiTcAd v 4, f: A—B , 98—Ud T&dl ®ald 8N, Al f(x,) = f(x,) = x,#x, @ f(A)C B.

(viii) S§—T& ATSBTEP BT (Many-One Onto Mapping): Ifc wald f 9g—Tad 1 2 3IR 3meecd I
&1, S0 9§—Ud ATBIEH Hold HEd 2 |
gdlTcaed vU ¥, f: A—>B, 9§—Ud 3MBIad Hald 8N, Afa f(x,) = f(x,) = X, = X, 721 f(A) = B.

(ix) ag9® %a+ (Identity Function): I oM f: R > RS9 UdR ¥ & f& f(x) = x, xe R 3ri1d
BT YD 3qId W BT Ufdfar 81, a1 U Bold bl dod¥qd Bold hed © |
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(x) 8r@R ®aA (Constant Function): I BeF f: R > R 39 UoR 9 © fb S99 99K 319ydl &l
TgsHE | Udh B Ufafew 81, a1 T el Bl 3R Bed hed ¢ |

A B
f

\ T
—

V

(xi) AT9T® W9 (modulus Function): IfT %o f 39 UBR 9 & fob

f(x) = Ixl = \ x, I x =0
\\\w-x,m%x< 0
Tg ol f bl HIUTh Bl ded ¢ |

(x) 78 qufT®d B (Greatest Integer Function): afe fodll arafds H@m x & folw &g wer f
39 UBR ¥ & & f(x) = [x], T U B Bl A8 QOITHh %al Hed o | Sfel [x] Th Yol o
ST fh aTdl x & RIeR & A1 x ¥ &4 Mg {[x] < x}.

(xi) =79 Yol BT (Smallest Integer Function): e i arafas = x & foQ a8 ®werd f
N UBR I B & f(x) =x1, O TF Bl B FAdH Uit B bed g | Siel [x1 76 uite §

S a1 a1l x 9 991§ A1 x @ SRIeR 3Riq {[x] = x}.

BATl HT FIISE (Composition of Function)
A4 f5 A, B @1 C <9 Aqzad 2| &1 Herd a1 g 39 USHR ¥ gRvifya 2 f&
f: AoB TIET f(x) =y, x € A, ye Bdr g: B—C &l g(y) =z, ye B, ze C. 3@ Ifc e h: A-C

s IR ¥ & h(x) =z =g(y) = g{f(X)}, x€ A @ ®= f BT h TN g BT FASTH Bl Hed 2 |
S gof & el far <mar 21
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gfaetfia wad (Invertible Function)
Il T e f: A—B TAT THRT ®ald g: BoA o1 999 © 599 gof = |, T2 fog= |, e f ufcratifid
Held Bl 81 g ® f 1 fefd fear simar 2

JATT BT f UfIlfAd Bed & Ol 98 3MasTdh BT W Uhd! BIeh Bhold SR | gl fdoid:
A I B8IT |

fgemem® wfear (Binary Operations)
e BIS IRaT Tgead & @ Bord f: A x A A Iz A R fgemmdy dfdsar wgamar 2|

Y QIgNUT(Example)
SEENV—1: IS B  qT aRdfdsd M8 & F9=ad R IR 59 JHR GR9INT & b f(x) = x+3,
VY x e R, d g #IfIY f& % f gdha TesTed Ha 2 |
TA—1: T X1, Xe € R T f(x1) = X1 + 3,

f(X2)= X2+3
AAT f(x1) = f(xe) = X1+3 =%X+3 = X=X

T Bold f Tha! 2 |

AT AESHA T DIg AqIq y 2| I f(x) =y, dd y = x+3
= x=y-3 €eR (S¥9)
@ fly - 3)= (y- 3)+3 =y
qdqVyeR, y-3 €R

ara: f(R) = R %ale f Te8Te® © |

AT HeAd f Thd! ABIEH Herd ¢ |

JIET—2: g BINY & ®e f(x) = [x] SRT Uewd #ewi¥ Uil e f: R— R 9 Al Tohd! =
3MTBIEH T |
gda-2: kg f:R—- R T f(x) = [x],
a9 f(1.4)= 1qem f(1.7) = 1
w_eg 14% 17 = f(1.4)=f(1.7)=1
31 Wt f Udbha! =l § |
AESHA BT 98 A9gd oI & quites =81 8, S/ & fodt 0 sraua &1 ufafes =18 2
Jfq f (R) CR (WeemA), it f(R) = R Bead f Ieoed -8 € |

AT B f 1 @ bl 7 AR 2 |
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SIEN0-3: =g f{ 1, 2, 3, 4, 5} W fgamany Hdfdan - - ; : .
« 1 @) ifn Ao # uRwfe R T ) 1 |11 1 1] 1]
() 2%3)x4 T 2% (3%4) 0T | § ; 12 ; fi—
(il) T * HW ffrE 2 T O N
(i) (2%3) % (4 %5) = & W T
A3 (i) 2*x3)*x4=1%x4=1
qar 2% (3%x4)=2%1=1
(i) 2*x3= 1= 3x4,
2x4=2=4x%2,
2x5=1= 5x%2,
3x4= 1= 4x3, A UhR 3 |

(i) 2*%3)*x(4*5)=1x1=1

P EGICSI]

1— fug oifSg & =g {1, 2, 3} R={(1,2), (2,1) &R U 9= R\AfT & foeg 7 @
wWded § 3R 9 AEHS |

2— ufe R={a, b, ¢}, g #IT f& A R IR9INT w1 R a9 w8l &, ST&f R ={(a, a), (c, ¢).

3— #Fr A={1,2,3}, B={4,5,6,7} @2 A1 f={(1, 4), (2,5),(3,6)},A ¥ BH T&h Hed ¢ | 9a8Y b
f Thd! & 3feqdl el ?

4— g #INT P f(x) = IxI §RT U A1UTH Bard f: R> R, 9 A Tha! 9 MBEd 2 |

5— i fgemm Wfear * Yol & Jeag Z W g9 UaR uRvivd g f&
axb=a+b+2, Va be?Z
ar fgemeR) Afear &1 $a— fafmadr qen AEedar o S o |

SoRATAL: 3— 8 65— &9— fafSwyar qom aeerian

AMHR: faemed Riem oReg, Scv@vs g FEfiRa vga— gaa ¢a ¥5Us 96d Y& |
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