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Set
@ =
Q A T -

o (5T LTl foTiTe ARCI;

o fRfoq ™ ENET I FCS ARE;

o JITSHAT ¢oE J ©f I TS 2AI;

o T WIfFe RS TN AN S0 AR |

TS et
Definition of Set

BT el 7eeTl aifdred «ReR TR Gifers fof | e TR @6 201 Foute AW [eves
T | @ T TOUE WA QI P TCo AT AL TR G a3 @l 2re AN |
TeAR, v G [Kfey € pea Ffdifte e 3t s o @0 =0 1 @ 93016 [k
(AT & FCEB1tER 32, feq7 @16, CTeIeis ol | 3xafer 6T IeITed =%4 A, B, C, D, X,
Y, Z, ...... 295 aiEl MARS (6 & 41 T IR CTBF SAMNTE S { | I @il e 1 &
AR TAMFGTAR GOSN GF (A P (,) o @il 7% 31 27 |

CIBF TBOE ATOII(b IE I APNCE O (P67 SAWIH (Element) I & | @I: A=1{a, b, c} T, A
@TBF TAMIT a, b €32 ¢ | (BT TAMT @RF & '€’ (S %1 ‘Epsilon’) 20 37729 T4 =01 @3
=< 2T ‘belongs to’ | ..4€ A(4 belongs to A) 93 9L T 4, A 9T 797, AR, 2, A (TR S 2T
'z Ttz ait o a1 =W AR . 2¢ A (2 does not belong to A)

@16 F0F “%fS (Method of describing sets): (ICF 2 A&oCe A T4 2 |

TT: (3) SIfeTST %% (Roster Method T Tabular Method) €32 (X) 76 %« &S (Set builder Method)
(5) ©iff@l “%f© Roster Method or Tabular Method): @ “&fste @G W A ST
AMEeIR SrEd I "o IHA T Wi F1 T qR GFMEF SAMT ARFCET FA1 () FIRE IR

TAMNSTET 54 I T |

@A OF6 CBT SAMARTET 2T 1, 2, 3, 41 CBHE A a1 e T, A={,2,3,4} | =&
B=1{3,5,7,9}, C = {few, 3zt fo=ir, A=t} Tonfer |

(R) GG 57 #%fS (Set builder Method): ¥ “&foTs GIGT Fe1 Tom AT Srgd 1 I
TAMITER SR 0T B I AL A EHE @A 2 |

@T: A =[x : x FOIRE (TGN}, B=(x: x, 2 9 @NTF} QAT “:* BF@A @FsF @ A @F (such
that) G | SRR *:* Fora AfEee ‘|’ o2 9= 91 = | (AP @ A&wOCS (G16a SAmI fefeaa
T AT Rule 30T (AT 2, GG @ A%SCE Rule Method-8 Il 27 |

TG 72 BT 28
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I @6 (Equal Set): I 73 GG A 8 B U3 W0 A @TGF I ST B (T W3R B @PTBF Il
TAMIT A (T ATF LI (6 F2O0F N (@76 I 27 qR FTRITWA=B |

@ IMA={x,y,2} 9T B={y,z,x} WORETA=B |

e 16 (Equivalent Set): 920 G5 AWM AT 7P SoAMIF ACE QIR AH0G @ SAMICTR AL
ST TG SHAMICTR A FIAT A SAMTRA G G0 AT [T (G Frow Tl 7 = O
@15 13T TNGE G5 T T | ©IF @ (IHRF A = BT 4 T4 =7 |

@: AMA={1,23} 93 B={x,y,z} T OREA=B | 9T C7T 7 ANgel A1 QTS0 (GToH
TAMI AT A 58 ST A 7 7Y |

A (16 (Finite Set): (3 GTBA W1 AT @t (¥ F41 AR IR (@ CBF Wo A7t [N siears
SIF AN (16 I =T | @9: A = {1,2,3,4,5,6}

SEAS (16 (Infinite Set): (3 (TG P AT &Te (¥ F1 I 71 AR (@ G5 WS 7e0F W1y AE
SICE SPIY (6 J67 2 | @ F, ={1,2,34,.......}

@3 @6 (Unit Set): (@ G5 IIFHAG W AT TAWE AT ©ILF GFF I GFAAT (16 I T | (@H:
S ={4) QL& C={0} |

F! (16 (Null Set): (T GIU6 (FIF IWI THAMIN I 7 (72 O W7y (6 I FIF (6 @0 27 | T
@16 ¢ AT () AT LT T = |

TG (Subset): M A 6T AT AT B (TG SV TF ©CF A (GCF B (HF SATAG 67 IF |
T T, A={1,3,57}, B={1,2,3,4,5,6,7} 93 C ={1,2,3,4,5,6,7}

Ttz foafs G5 (ATF SISl (RS 213, A G069 AfSS T B o6 i iR xe Asxe B 1 A
@15 B (PT6F SATIG W3R fordi =W A Ba|T |

RE, C CT6F &S AW B (GG RWII | oAk, C GI6CF B (T6F SATIG I 2, C < B |

QAT A @2 C CTBT THF A IR | @A B @R C GO SoMHGTE |32 OfF MRATT «F3 T8 A
GI6 @R B GTBT THAMINGTEIT AN AW T | AR A (B N B GG SF© TAGIG @R (T =7
AcCB |

& I (16 R 97 &)

(i) ¢ C R (T @16 ¢ QACIICA ETBF TATIB)

(ii) R c R (@@ @ (316 @ (67 ©2T0)

(iii) n(P)JeCS P (IL6F S2AIT HeT (@RI |

(iv) ST 2P+, P (316 Q (T06F SAMIT ©4T P = Q TR n(P) < n(Q)

(v) N %, P G760 G067 &4 TATTH, WLR P c Q4R n(P) < n(Q)

*f& 10 (Power Set): (FCHINT (6 A O AT GGG (60 A (A =& (16 d1 power (16 Il 27 |
A GTBF =& GTBCE P(A) @Rl &M 41 =T |

@W:A={a,b,c}"~<'@fAL‘1§“ﬂ% 0, P(A) ={¢,{a},{b},{c},{a,b},{b,c},{c,a},{a,b,c}}

A TR ST FRATT 1 T P(A) 97 THAMIT 2271 7K 2" |

65 72 b1 3¢
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QLT (6 A QT TAMIT 2T 3, O, P(A) 9T SoAWIT MfT =2° =8 AT P(A) 9T ToWIT 10T 2" (&
AL I 92 P(A) 9T ATOIFG ToAWTR A (THF TG |

{4 76 (Universal Set): (T (FITAT 0T HAEGFE HHeT (168 (F WS @67 S2A6 T AF | @
(T (W8 SMCEABHIRIT T (T06F (6 ST P16 @0 27 |

@I A= {x: x $TF off AT QIR 3x < 22}

B={x: x 47g e NI @R x? <50} @R C = {x: x GG o T @2 /x <5}

QT U = {x: x 490G 2 72317 (16} Reqoet 54

SR A, B, CREA U 93 $ATIG W3R U (F I & RS @6 |

6T FEARE: ETET FRRY WIS EToF AR, CT6T (W, =S (16, 77T (6 T9JiW SRS @R |
@B PG Ffos wrpd T 1 9@ (0 5T | @F: @FF 3@ (Idempotent Law), TREATE ez
(Associative law), RS 2% (commutative law), 6+ I (Distributive law) 29517 |

S (316 (Union of Sets): B3 I O (ST GBI AP SAM N e (BT AL G167 =T 1 A
8 B 735 (76 20T SItMA AL (316 7T AUB GJR ATTS T “A Union B” |

S (16 19 Tafe: AUB={x:xc A X4 xe B} |

@: I A ={a,e,i,0,u} 9B ={a,b,d,e,i} T SR, AUB &7 T {77 T |

G, A={a,e,i,o,u} 93 B={a,b,d,e,i}

S AUB={a,e,i,o,utUla,b,d,e,i}={a,b,d,e,i,o,u}

(=7 @5 (Intersection of Sets): 42 I O WKF (TGT AT TAMIN (Common Element) Fe aifde
CTCF (=9 (6 o7 T | ('’ (I60F A N B T &M 11 T G2 A%C® 2 “A Intersection B” |

(A (T6 Ao &fe: ANB={x:xc Ad93ixe B}

@ AMA = {1,2,3,4,5,6,7) 93 B = {2,3,4,5,6,8) T O, AN B &7 T 76l 2oy |

@, A ={1,2,3,4,56,7) 93 B ={2,3.4,5,68)

~ANB={1,2,4,5,6,71{2,3,4,5,6,8} ={2,4,6}

w[@q @16 (Difference of Sets): A8 B 93 (15 | A (16 (AT (6 B € SAMAC! I Weet (@ (316 afoe
T OIS WS (16 o1 T 43R ©f (7T R A\B I A—B &I |

G5 107 Afere A\ B={x: xe A 932 x¢ B}

@ A=1{1,2,3,4} 93 B=1{3,5,6} . A\B={1,2,4} @32 B\ A ={5,6}

7% @6 (Complementary Set): ARF G6 U 7 CATH AR, AGHR T o U GIUOF NS

TR A oIf5e GI6tE A G063 739 (16 61T 27 3R & ST 2T A A A° f=oTa |
ffafeFeIE, A'=U\A={x:xeU;xe A

T (6 A 97 &5 —

(HU'=¢ (i) ¢=U (i) AUA'=U @(iv) AnA'=¢p v)(AY=A
@: AW U ={1,2,3,4,5,6} 932 B ={2,4,6) T B 97 N {77 T2 |
e, B’ =U \ B ={1,2,3,4,5,6}\{2,4,6} = {1,3,5}
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= 16 (Disjoint Sets): F36 GTBF <Y IW (FIAT AKF §2WF (Common Element) 7T ATF SIRCEA
12 (16 7260 frgw (16 @11 2 | T F°4, A8 B 736 (16 | AN C = ¢ (FIFT GT5) T Ot frgw
(6 F#11 2T |

@ A ={1,3,5,7} 9% B ={2,4,6,8) T ST AN B 43 N fef5y I |

QT A = {1,3,5,7} 9% B ={2,4,6,8}

~ANB={1,3,5711n{2,4,6,8} = ¢

BRI 1: I A ={1,2,3,4,5,6,8) 932 B ={1,3,5,7,9} T, ST AN B fa T |
FL: (TS IR, A = {1,2,3,4,5,6,8} 9 B = {1,3,5,7,9}

~ ANB={1,2,3,4,56,8n{1,3,5,7,9} = {1,3,5}

TR 2: (ST W, A = {x:19<5x <50} GR B={x:3x<19}9R U ={x:x LAY T
0< x <10} G5 A8 B O3 SAMARTE SISl “afore oo a7 @3 A8 B ey T |
A FAEF @6, U = {x: x G9r9@ 21f M1 0 < x <10}

9, U ={1,2,3,4,5,6,7,8,9,10}

A={x:19<5x<50} .. A={4,56,7.89,10}

B={x:3x<19} .. B={12,3,4,56}

U, A'=U\A={1,2,34,567.89,10}\{4,56,7.8.9,10} = {1,2,3}

Q3R B’ =U\B ={12,3,4,5,6,7.8,9,10}\{1,2,3,4,5,6} = {7.8,9,10}
stecart afera sy [ W IFT A = (1, y,2,1} 9RB = {r, 5.1, y}
AUB={x,y,z,t}u{r,s,t,y}={r,s,t,x,y,2}

SR, BUA={r,s,t,y}U{x,y,z,t}

AUBERBUA 9 G538 TAWIT FCACR |

SLAUB=BUA

SN, (BT A (167 [y iy G et |

@167 (2w feEaa [ [f: T F99, A = {1,2,3} 93 B ={2,34}
~ANB={1,2,3}n{2,3,4} ={2,3}

W_IE, BN A={2,3,4}n{1,2,3} ={2,3}

ANBIRBNA G OF8 TAMI TRACE |

L ANB=BNA, TR, G (=7 (064 faferrer e arey 5o |

T4 (Distributive Law): (T (6 A, B 932 C T, (A @&
F)AUBAC)=(AUB)N(AUC)(R)AN(BUC)=(ANB)U(ANC)
I T F9, xe AU(BNC)

1T, xe A W xe (BN C)

=>x€ A xe B dRxe C

T R 7Bl 29
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=>(xe AW xe B) 4R (xe A IL_ xe C)
=>x€(AUB) @3 xe (AUC()
xe(AUB)N(AUB)

TS, AU(BNC)c(AUB)N(AUC) ... @)
I T ¥, xe (AUB)N(AUC)

ORET, xe (AUB) @R xe (AUC)

= (xe A9YET xe B) 9R (xe A Il xe O)
=>xe A N[ (xe BER xe O)

>xe A I xe (BN C)

s xe AUBNCO)

TOET, (AUB)N(AUC)C AU(BAC) ... (ii)
TR (i) € (i) TS MM I, AU(BNC)=(AUB)N(AUC)
IHSIE, AT FFTA N (BUC)=(ANB)U (AN C)
Il IFATICS 9@ (De Morgan’s Law)

AfEE G6 U @3 @ @1 S5 A 8 B O3 &)
(F)(AUB)Y =A' "B aR(N(ANB =A"UB’
: (F) T I, xe (AU B)

=>x¢ (AUB)

S>x¢ A9Rxe B

>xe A 9Rxe B’

>xe A'NnB’

TS, (AUBY C A AB . (i)

IR N I, xe AN B’

= xe A" 9L xe B’

Sx¢ A Y x¢ B

=>x¢ (AUB)

~xe(AuUBY

TS, A'B C(AUB) oo (ii)

’

(1) @R (ii) (TP 26T IW, (AUB) = A’N B’ (a¥ifere)

(A (AN B) = A’ U B’ -9 [@iGe &I SAIRACER NLICT (AT =0 |

A T B, A = {1,3,4,5,7.9}, B ={2,4,6,7,89,10} 93 U ={1,2,3,4,5,6,7,.8,9,10}
ANB={1,3,4,57,91n{2,4,6,7,8,9,10} = {4,7,9}
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’

(AnB) ={1,2,3,5,6,8,10}

_E, A =U\A={1,2,3,4,5,6,7,8,9,10}\{1,3,4,5,7,9} = {2,6,3,10}

3R B’ =U\B=1{1234567809,10}\{2,4,6,7,89,10} = {1,3,5)

~AUB ={2,6,810}U{1,3,5} ={1,2,3,4,5,6,10}

TedR, (AN B) = AU B’ (a¥ifee)

TriRge 3: IM U = {1,2,3,4,5,6,7,89,10}, A ={1,3,4,5,79}, B={3,4,5,6,7}, @R C={1,3,5,7,8} =F OIRCT
ST NG e (()A—(BUC) = (A—B)N(A—C) (i) (AUBUCY =A' "B’ C’
FNIG: (TS SR, U = {1,2,3,4,5,6,7,89,10), A={1,3,4,5,7,9), B=1{34,567193 C ={1,3,57,8)
()A-(BUC)=(A-B)Nn(A-C)

A

=A-(Bu(C)={1,3,4,5,7,9}-1{3,4,5,6,7} U {1,3,5,7,8}1={1,3,4,5,7,9} - {1,3,4,5,6,7,8} = {9}
T

=(A-B)Nn(A-C)=[{1,3,4,5,7,9}—-{3,4,5,6,7}1n[{1,3,4,5,7,9} - {1,3,5,7,8} ={1,9} N {4,9} = {9}
SLA=(BUC)=(A-B)Nn(A-0C)

i) (AUBUC)=A'N"nB'NnC’

AMAT = (AUBUC)Y =[{1,3,4,5,7,9U{3,4,5,6,7} U{1,3,5,7,8)1 = {1,3,4,5,6,7,8,9) = {2,10}

AT = A'NB'NC" ={1,3,4,5,7,9Y n{3,4,5,6,7) n{1,3,5,7,8}
={2,6,8,10}"{1,2,8,9,10} " {2,4,6,9,10} = {2,10}

~(AUBUC)=A'NnB' NC (2xifae)

@AETY (Ordered Pair): (F19 2[R (AT (976 AEW 8 FFAN IAGECT AT @ o el | A=
FEAFE SPIE  SIMACE (SCEM, SFAN) (ST AP @ AT | QFof [WE I 76T (@er G
GACHG | TSR QFCHGT SAMIETI N0 (FE0 AT SR O (F0 @S Sz Awd, of Wz
FE (G A LIHF FACHG &M 2T | (T @I TAMST x, y (90T x (& AT @32 y (& 7oy Toiwie
1 2 fRCIG FACET TN GFB FACHG (x, y) 212 |

V=10 TNCEC (x, y) €3 (a, b) TNT T AR (x, y) = (a, b), W x =a @R y=b |

IR 4: (2x—y, 10) = (8, 3x— 2y) T(A, (v, y) 97 T Ry 9 |
AT (ST AR, (2x—y, 10) = (8, 3x— 2y)

GR 3x—2y=10.... (i)
FNFA (1) 72 TS 2SN T, 2x—y = 8
A, —y=8—-2x

AT (i) @ y @ T I ANSAT A, 3x—2(2x—8) =10

5 73 b1



e Sy ffawters IR P Qe fere

0, 3x—4x-16=10
ar, —x=10-16
A, x=6
FAFA (iii) @ X -aF N IOCT ST TR, y =2x6-8
A, y=12-8
A, y=4
(x, y)=(6, 4)
FICSAT @ (Cartesian Product): 736 G063 o I aifde Fee @ateited 53 20 ©& @16
V35T IS ¢S | TACHICGT AT W] S*72 AT (6 Tee R Gl 3maty s ey (316 2re
TS 2@ 1 A 8 B 735 6 T A (AT 22 TAM @32 B (A fGS Soimie e o1fos et @eentes
@I5TF A 8 B T FITSIHT &leT e 2T |
A 8 B @3 FICSIT @S I AXB
AXB (F 4Ol T ‘A & B’ 1 ‘A cross B'.
@15 1o Aafere AxB={(x, y): xe A4 ye B}
TRIRR 5: A = (1,2} 932 B ={2,3,5} T QAT FICOA @oET el T2 |
ANY: (e R, A={1,2} 932 B={2,35)
A 8 B O3 IS @& 2T Ax B ={(1,2),(1,3),(1,5),(2.2),(2,3),(2,5)}

/G7 e

o e G ey I@emrea e Maz I St @ 9= =7 |

* @ (FA GACH WTAGAAT T (62 (FIF WWE GG TAPH T ACF | @ (F@ W
SCEABAIRIT AP GTHF PI6CF AP (6 IeT] 7T |

o W FRAATCS I@: AEE 6 U 97 @ (@A TG0 A8 B 9F &y
F)AUB=A'NnB'9R @) (AnB)Y=A"UB’

3R 73 bt 00
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Venn Diagram

@ =
Q Y T -
o (S@ FI O I FACS AAEN;

® (SHHEd NN [fSg T AT FACS AR |

EE] om
Venn Diagram

GBI, (=W, THEID, we, *Fe oy dfem fifey syififes foa @
YAeFE CFA, JOFE (FG 8 [GgeeE CFEF MR I TG NGNS
(Ao FE T | AT (S 98-350) TN (PT6d FRMY syififes foraa
WG I FE | ©I2 O FIN FPIE @ Awfsoa N (S«ia | AR
RrerEy e AfGS @16, JeFH 1 fagars ¢Fa RETd ST 797e 2 |

CSATHTaR LT ARG G5 U = {orex 5 AT 0 <x < 10}

_
A={x:13<3x<30} @32 A’={x:3x<13, x PositiveNumber} TG foaz

@l =T |

Sifert Amfece Afds @16 U ={1,2,3,4,5,6,7,8,9,10},
A=1{56,789,10} €32 A"={1,2,34} |

I A @RI @6 @R U ARE @16 27 O3 fereits =M1

&l

n(A)+n(A)=nU) 9T n(A) T @ GBI AT HLATT I |

o5, T, &G w3 wfivzger

AU

g™ 1: I U =1{1,2,3,4,5,6,7,89,10,11,12}, A ={1,3,57.8,9}, B={2,4,5,6.89,10}492 C={10,11,12} T

S (1))AU B (ii)An B (ii))A\ B (iv)B N C (S0 T4 N T2 |

AN (i) AUB=[ A B

11 12

AUB={1,2,34,5,6,7,8 9,10}

(i) A\ B =

A\ B ={1,3,7}

L0 72

()AnB=| 4

11

B

12

iv) BNC=

ANB={5,8 9}
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TrRFe 2: (FICAT AT AT 80% fITe G 75% TLAGTS I 3T | ToF R A IR
70% | T R *oaT FOT (e FCAR (7T 6 |

AN R (S @i 7% T | QAT ATeCHEB 100 T 2R[redia ¢
S feae e 1 A ¢ B ol e o 36 T e A ¢ Zéice
A AR o6 fqoi 3631 cow foafs s feewm o fow 2z
AW Py, Po, P3 € P, 7RI fofFe Far Teet |

QLE, P, = AN Bafds @3 IRMG Tox R =i ASFIAma @6« @7
Ty AT =70

SR, B = A\ P,g W@ AfATs # $a02 G¥7 AAFA (6 @R 9F I LA = 80— 70 = 10
R P, = B\ P,%q¥@ STRGITS #AT* SRR Q7 AFIAE (G5 932 GF o7 At = 75 ~70 = 5
AUB =P U P, U P, 9% ST % A0~ A9 1Ama (6 932 @3 5o A7 = 10+70+5 = 85
P, =S\(AUB) Bo fawx (&1 AR O RIHIAE @6 @ @7 W HeTT = 100-85= 15 o3,
SOy RE (1 IR 15% AR |

Twigge 3: IR MAF ENCHT M 70 TF JE, 40 T LG QR 20 T AT 8 ILAGT O O FAT
FECS AT | 9200 SN TS© (6 SR FT FACS AT F© & (@F ©f efy T |

FAAY: T 2P, Y20 S WS (0 SR FAT A0S A O (NP F16 S | Sl Wy SR
T FECS A S (16 A G LGS IR IECS AT SIAF (16 B |

SR P, n(A) = 70,n(B) = 40,n(ANB) =20

SR @, 1(S)=n(AUB)=n(A)+n(B)—n(ANB)=70+40-20=110-20 =90

. 30 o uwe Qs SR T IECS ATCF 90 & |

TR 4: e e e e ceaieg 90 o fRrRdia Seay 57 o e e, 51 o
farate footead, 33 o facare wid=ifs, 31 o facaes feare @ foterse, 21 & g ot ¢
s, 15 &« ez e @ wdNifs e 6 &+ et et e |

(F) SASTET (SHDCET TRIT AT |

(¥) Fooe Rt @ foafs fame @WhE @ 7 o faedfa w5 |

(o) FoTe gt @ foufs aam @ 73 faw Mg o et v |

IANI: (F) T e 73T Brwidia <16 U, et et fRrmidions oo F, foreasse osan ferwidionm
@16 A @2 RIS @&t FERFra G5 E | SRR (SFba WS (ritar ZE:

U

F 31

£

15

(Y

3R 73 bt 03



e Ty ffqwgiers @15, T, =G «ae wififveger

() &HTTS, n(U) =90, n(F) =57, n(A) =51, n(E)=53,n(ANE) =21, n(F N E)=15,n(AnF) =31

R MENANF)=6

QR S, n(EUAUF) = n(F)+n(A)+n(E)—n(F A A) (AN E)—n(EF)+n(ENANF)
=57+51+33-25-21-15+6=86

oo arm @mite @@ ax= RERdiE 1 = n(U)—-n(EU AU F)=90-86=4 &7 |

(M) n(ANENF)+n(ENFNA)Y+n(FNANE)

=n(ANE)-n(ENANF)+n(ENF)-n(ENANF)+n(FNA)—-n(ENANF)

=21+15+31-3x6=67-18=49%«

TR 5: (T AR *roql 50 T AN GIZIA, *FoFAT 48 T AR @R *FeFam 45 &
o a0y =07 9031 | I 30 o ToF R0 (791 0 0 (WG ASTHA A F?
AT N0 T4, (6 2RFE AR G =U B~
FRBIAT AT FCI AIHIAT 7RI (6 = A '
TR #I17 SR ARFIA AR GG = B (9% | =459 |
@S TR, n(A)=50% ,n(B)=48% , n(AN B) = 45% N
SR I, 1(A U B) = n(A)+ n(B)—n(AN B) e
=50% + 48% — 45% = 98% — 45% = 53%

(G APPSR =53%

Toy a0 (N6 (FTge AT =100% — 53% =47%

47% IR 7T =30 &

n(AU B)=5%+45%+3%=53%

100% Wmﬂﬁ:w = 63.88 ~ 64

AL, (T 2RAFET AL 64 T |

@ AT

* (TGT M, ('W, TATIG, WWF, ¢ 9iiv afe ey wifvfes o @ww wies™ ¢,
TOIHE (T 6 TTQEIPE (LA AR AR F WLGACF (SN0 <1l 2 |

3T 12 BT 0o
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-2 D

Functions

@ o
q A1 T -
® T Jl Of FCS AT
FIHT P S PRI FACS ATCE;
fifeg srafsre e ferite ARC;
o fIfoq o T I FACS ARG |

EIE] o
Constant

FIF G0 g A AN EAFetea EEa A ANFACET A FIMe ARST 27 9 | @9:
1,2,3,4,----9&Ta TR FIF | A IfRTEW8 @F9- a,b,c, ... Tojin 9T S AT a, b, c,
......... T SR TR (Arbitrary) $IF8 I 2T | Arbitrary 3¢ 4310 gore 77 &feg ww fdifae
(S A, R Tl AP AT NNGET e aidt e 27 =7 |

557% (Variables): SIS (FICA! T AT IGEE (I ASICHT AL SF T[T 20T & LIS 5oT el
T | 5O GF EIF | G AT, AW @FF OB S ={re R:1<x<25} T, S@xec RIS x 97
T 1 (AT 25 A8 (T (@I I RN @R | LR x @7 Rpaeesa | (e 25 7@ g9 | 99 x
GFh 5613 | LR HFF FoCe (T AOIF WS FIHF (P MATE Wi I3 ©ItF @R | 5@ (& @16 A
CFQ (ATF TF 2 FCF SIF ©IF (GITA &l 2 | AL I MATF (6 R (T x B (O <1
XA

&7 @3z W& 555 (Independent and Dependent variables): (¥ 551% I BeTRA N S (F
PR o fTSleT 1 20w TRINE SfRAST 27 @I Oy B W AAfS WO, ©itE R 5o
(Independent variable) JeT 2 @R AGAC® 5eFCE WA 5% (Dependent variable) I 2 | (T:
VI ARRST AT pifRw #Afafe® =7, ©1F A F8 b1 @R HifkAr SI&w b7 |

977 (Relations): 92 I SCOIfES GeCaa N4y WA 73fb GG W<y IM FT9F @A 27 1 ©IF
Y T ]Y | (@A 72 T (6 A 8 BICSAR oS (6 AXB -9 (T (P! THAGBE A (6 2o
B (106 @36 o I 7AF I67 T | @2 TAE R 7T &AM T, R < A ¥ B.

IM (a,b)e RTI, @AMT ac ROR be RS qRb 7 A T &F 'b', '’ @F A A(F© GR 'a’ is
related to'D' G 27 |

SAEE K0T FIeAta e (Function): 930 RO K00 SAACE TG @01 T | (DI NI S_AFS
TCHICTH 2T CAMASTET o T & TS FIHT o1l 2 |

@ A={x,y},B={p,q,r} .. AXB={(x, p),(x,9),(x,1),(y, ), (y,q),(y,1)}.

A LA, R ={(x,p),(y,¢)} R R, ={(x, p),(x,7),(y,p),(y,9)}

5 73 b 08



e T e o5, T, &G w3 wfivzger

G, R, I FIRH | FEA, R -4F FACEGT AN TAMINaceT o fog e x, y qaR SoAmImacet
e ofe G5 A -99 1w |
R, TR T | S, R, -4 BIA(G SIS AT AW wfey @S x,x @<y, y.

(TCBR HIRITAT T FGl: N0 T, A 8 B 93 @6 | IMA G5 20O B GG f GG AW T R
AT ac A-9F & GI0 S CAWT be B, @A (a,b)e [, OF f & AGH 2o B @G
FIHAT NI, A f: A — BRI Q] 41 =T |

(@D
A B
V]
|

f:A— B W0 GI6 T | FRA, A-CTHT TSI SAMITHL G B (TG S+ SoWIT FCACR |
f:C — D 0 T« | FRA, C CBF AWM 1 &1 D G106 9216 AWM 3,6 QR |
f:E— F 730 @30 T | FEA, A -G AT AWM &6 B GT6F A0 IF SAMI
qCR |

BECEE ATRICAT TR el A x G FHT 5o QIR y GFMo QT 5o 2 I T o1& x 47
fog foF W9 &y 999 5oy «F W @R (@ IM GION@ T 216N A, T LT Feaai=s
Ao THT 5o T @l 27 | 9., y (& x -AF FIIT A T | FIHAGE y = f(x) TRy LI
T | QAT x -9F TR TAF y TS0 |

C

W=y=f<x>=5x+3,y=f(x)=m,y=f(x)=|3x—5|,y=f(x)=e““,y=f<x>=xlog§
AT G AHB FIHT | FIXE AR 3, £(x), g(x), F(x),0(x), £, (x),... TN @I 2B S0 = |
@I y=2x+51 AMA,x=1"y=7,x=0 Ay =59Rx=—1T A"y =3 | f(x) FTIHMTT x4
AT EIBTP (BINT ARy G N (60 ([ A (FI-(TINT I 27 |

‘o' M x 97 93T [WME 7 27 OIRCA £(x) FIHATI T x = ¢ Q& £ (o) RO @ 027 |
TS (O, (FICICI “92 (@@ (Domain, Co-domain and Range of Functions): (FIF T It
FACO AN (IBCE (T, RS GIBE (FCSIT G (ISR (@ I
TAMIN (ST SAMITTR I IS B O (1603 ([ I 7T |

@ANF ;. f T (CIeNs = { a,b,c,d }

[ TS &@-CeNT = { x, y,z,¢ }

f T @8 = { x, y,t }

A B
a
b

o

v

f TR (CI (F (O f @il Jo® Tl Y R [ FIXNTA (@& (P
@@ f =91 bS] |

a4
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T (Sieae el faam:

(i) S AFIT FIHET CHFCG BT AT x O (T T A &) SPRCHT TF & T CPIF I8T
IMRATT x CBICNT (A I e 207 |

(i) GBI I [ (x) DB AFCE, ANGF 27 a1 FR f(x) > 0 A |

(iif) WW&WJ:%W. QA T g(x) = 0 G99 & h(x) > 0 TA |

(iv) FNRME FINT FGE T P S |

T oS S99 GO “@f© (Different methods of expressing functions)

(1) W X QI TF IR AN y T, OIA y, x AT QI FIF G fo1te 27 y = 1230 f(x) = x?

GF3 OI(q, sinx,e3x,logx,(x+a)" 3o x AT T |

y=x>,TWTx>2

y=x—-1,|FTx<2

QUIC, x 97 MFF NLR (BITTCE G20 ST Ol T CACR | @A 9 x G TF 2 97 (BT TG + o0 2@

O3R S S x OF T 2 20O OF (T 2 9T (B (R — 00 7S | I[N, QI (GITHT ZCET IFI AT |

(i) y & x 97 T RO @It d 41 T, {

y=x> T x<0
(iil) x €32 y QF IRHCH ANFACIT AT AP FAT AF-J y = x 797, 0< x < 1

y:lﬂ‘%l?{x>1
X

QLIT, x GF TE LR (S foqfB it O F1 JOACR | AT N x 97 AT 0 (ATF (=R 7T
BT IR, @S ST x G AT 0 G2 1 QR GF VLGS HFT AT IRA TR GO LA x 47 T |
20 T I B AT |
(iv) WO T, y = x| | QA y (F T A x G FIRAT QR x JEAT A8 FALGI T (g |
y=x34,x =20
y=—x34, x<0
FHT AFIF097 (Types of functions): T RS eitas '@ At | Fm [fog a7 Fietas e
8 IR (ST AT
1. 9%-9% T (One-One function): IV (FICA FIGTFT (TN oF o TAmIR afowf< fog fog
T O(F T FIHMIF AF-9F T &1 2 | TR, £ (F @F-9F T I T, W (@I £ 9T A W1y
X, X, AT G f(x) # () RJ I x; #x, | AAQL, A, x, Q& f(x;) = f(x,) 0T x; =X, 7 | gdie,
@I f QF QF T (FI-(TINT GO $YN@ GFo TN I0F TFS 20 f I F-9F Tl |
@F: T P, f: R — R TIHAG y = f(x) = 3x — 2@ Ao |
SR, f(a) =302 (i)

f(b)y=3b—2............... (ii)
R, f(a)=f(b) =3a—2=3b-2 W3a=3b A, a=h
TOAR, f(x) 90 AF-GF FIHT |

JRIF @BTE MRS @A AW | (T, {
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2. {97 FF (In-to function): IW (AT FIHAET (FICSICH, (T AT TAGT T O OIF

oo T Te7 T | IR, (FCSTNE AFT AW T 70 IW (ST 2K M 27 O s foed

I CeT |

3. Afd® b AR FT (Onto function): IW (AT FIGTTT (FI-(TINET AP SAMIT Al 777

COTCCTR T A T ST B 7 O3 OIS e 1 TR IR 11 27 |

4. &foTer T T ARER0C FHF (Bijective function): (FF FIHF @F2 AT GF-9F Q3R AH

T OICP ST FIRHT T JIRIGTFO© FIRAN 611 [ |

5. 29ER09 F¥ (Injectivefunction): IM (FITAT FIXT IF2 AY IF-9F IR TTSI-FIHT T ©F

SIF AT FIHT I 2T |

6. 733 A1 &9 F1T (Constant function): IM (I FIHET (BITF (TG ATSTIO SAMICT elforzfq

(FT-COITNT P Q6 @ SoWIF T O ©ICH (B FIHT I 27 | @ y= f(x) =7

7. Ste% FeA (Identity function): I &N FIHT @FIF EGT TAMTE 4F3 GBI & TAMITTI

AL TS IR @ FRHAFOGCE oM oIl = | N 394, A 916 S5 (5, f : A — A FIHAGE A

T xe A-QFA G f(x) = x AR GRS FT 7Y O SIS SCow FILHF JeT] 1Y |

8. T T (Even function): IM (ST T GIF T @, f(—x) = x T, S Sl o] TIHT I&T]
ETN

9. ST T (Odd function): W (FIF FIHT OIF T (@, f(—x) = —x TV OIRCE OIF S| T &A1

2T |

10. FCAIfET® Fe*F (Composite function): WM G FIXCTT @@ W9T T FIHET AL (ST

RO AAIfETe 2@ Ted FIHNER fE I O OIF TGS FIHT @0 - | N I, y = g(u) GR

u=f(x)ORE, y = g{f(x)} (I FIRHACTI TIH I AN FII |

11. 519 T (Inverse function): IF FF £ : A — BG4I 4F-aF I AL F | 77 @

FIHT g: B — AGTTSNF IS T @ &TOIF be B-93 & g(b) = a *eT X, IM QIR & W

fla)=b T, TIF g T f TR [Fo18T© TG TN AR AT g = [ : B — ATIICS &I

4 =J

T (@,

(i) I TR [FoTe T f7efar 1 799 7@ IM FIMG 9F-9F G TS e =7 |

(if) f @7 oA I A A5 T @RI £ (x) % ——

f(x)
(iii) [ -9 (O = ' -AqF (PI-(TINT QR f -7 (&I~ = f ' -7 (S |
e 7ty = 2 v, =222 ety R e
2x+9 2y-5

T 92 BT 0q
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12. TE Fiex(Explicit function): (@ & FIGNCE TN T oA R LM I AR ©IE

G PICI A0 | ATF LFT FIRINE I - | (@A: y =sinx

13. 5@ e (Implicit function): (T TIE FIHFCE FAPMG RIAT SACHA AR LM F4T T 1,
735 5o eemeer e 41 T OIHT IFB0E TG SIS FIHT @ T | GTF ALFHT TS

TN @A x% +y* =4’

14. *@@ & T (Periodic function): 43 W2 TSE T | @36 T @ fafire weg
I WK O T 1€ I O O AL TN T | I f(x+ p) = f(x) T AR x -9F @I
A S f(x) 9R f (x + p) 9F T FARRSS ATF ©IF O NGNS T, p 20T £ QT 7RG |

@: x -AF CHICAT WCNF & sin(x +27) =sinx .

TiRdd 1: I f(x) = x> + TSI, f(a) - f(a—x) 93 T foely T |
AL (ST AR, f(x)=x"+7

ToqR, f(a)—fla—x)=a’+T—{(a—x)*+7}

=a’+7—(a* -2ax+x*+7)=a* +7—-a* +2ax—x* -7 =2ax—x*

TR 2: AW g(x) =3x” 2T OIRE, g(x+a)— g(x) 9 I [T T2 |
SAIT: (ST SR, g(x)=3x> -2
TodR, g(x+a)—g(x)=3(x+a)*—2—-(3x*-2)
=3(x*+2xa+a*)—-2-3x>+2
=3x> +6xa+3a>-2-3x>+2
=6xa +3a* =3a(2x+a)
TR 3: AW f(x+4) = x> —2x+1 T O f(x) O3 f(x —4) 9 T 7 T2 |
AT (ST AT, f(x+4) = x> —2x+1
A, f(x+4-4) =(x—4) -2(x—4)+1
L f(x)=x" —8x+16—2x+8+1
o f(x)=x*=10x+25
SR, f(x)=x"—10x+25
TodR, f(x—4)=(x—4)" —10(x—4)+25
A, f(x—4)=x"—8x+16—10x+40+25
o f(x—4)=x"—18x+81
FoAl, f(x)=x"—10x+2593R f(x—4)=x"—18x+81.

e 4: I y:f(x)=Zx+b 2T T @, f(x).f(l):l |
X+ a X

ax+b
bx+a

TG (ST SR, f(x) =

L0 72



o TS fRefmters

1 a.l+b 1
:f(—jz a7 Afe — ]
X

X b.—+a
X

lj_ a+bx bx+a
b+ax ax+b

o

X

ax+b bx+a
= X

= =1=R.H.S.
bx+a ax+b

~LHS.= f(x).f G)

mif(x).f(l):l(ﬁﬂﬁ@) |
X
TRIRAS 5: TN )+ =20 T O Y (& x O TG FIHF A Explicit function R e 0 |

FAY: (ST BCR, ¢” +¢ > =2x A FH, 7 =¢”

oA, 74+7 1 =2x
1
>7+—=2x
Z
2
=7 +1=2zx

572 -2zx+1=0

_ Z_2xi\/4x2—4.1.1

2.1

C 2xt2yx -1
2

e’ =xtx’ -1
> log, e’ :loge(xi\/xz—l)
oA, y =log, (xi\/xz —1) qr A& T Al Explicit function RGO eif s |

=>€y

2
B 6: = T e o e e |

x> =5x+6
2
x“+x+5
IYN: TP, y=f(X)=—5——
x°=5x+6

£ (x) T Aewlfre 2@ IM 22 —5x+6#0 T |
A, x2-5x+6=0

> x?=3x-2x+6=0
>x(x—=3)—-2(x-3)=0

> (x=3)(x-2)=0
>x—3=09<0, x—-2=0

L0 72
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>x=39q, x=2
@AY x> —5x+6# 0OAR, x#3 IR x#2 FIHF0I (ST BCF, T AW WA fF€ x#3 @2
x # 2 TG |

TR 7 y=— TN (- CTITA foTefT Fee |

x> =5x+9

W: CW\WT a CQ, y:%
x°=5x+9

= y(x* =5x+9)=x
= yx* —5yx+9y=x
= yx* —x(5y-1)+9y=0
_5y=DEJ(5y-D’4y.9y
2.y
D+ 2 _ 2
LY 1)%/25y> =10y +1-36y
2y
N+ 1— _ 2
IR EX, ) +41-10y—11y
2y
@CRG x A7 N IPNT QIR B AT GTRCY y # 0 931 —10y —11y? >0 |
ar, 1-10y—11y* >0
a, 1-11y+y—11y*=>0
L 11-11y)+ y(1-11y) >0

A, (1-11y)1+y) =0 .'.—ﬁSysl

AR, FIHAFTT (- (BT yiOL‘]?‘{—%SySI RSN —1—11Sy<0L‘1?‘<0<yS1

/Gy e

o $3F 3B AT [ NfAfeT fFATAANTAR EHT AT ANFACIT ST IS RIS 27 |
@F: 1,2,3,4,---- ST TR I |

o TS (FIC TR I IGCH (FICAT LOIHR T I T 0 & LOIHF 5T I 17 |

* @ 5F I PAMTICRA W N (@I HoCea T fSaAet 1 2@ IR AR =W @ o=y
BEEA WK ST 961, ©ItF Fqw 551% (Independent variable) I T @3 (S 5ot
oA 557 (Dependent variable) J&T T |

o I x @I FHT o1& WA y GG FAT 5o W G TG 5o@  x -9 o fog g &y wdiT
PE y «F T G (T T GIHAG AT AT W, ©CF FA vz AfBeE w8 serewa
FIH I Y |
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P28 LRI (CEREING

Limit of Functions

@ ™
QS T -
o TR &G F o T FACS ARE;

o fIfNCGa «f 301 FaCe “I1FT;
o fAfNCEa «f qT <3 [fSg T AN FACS AR |

FIRHCR G
Limit of functions
T @3 FHT 551 x 97 W g 93 S [TFEIS (x # a) TS f (x) FIHCTT AT @6 @B 72yt A
q7 i oISt = [£(x) = A], ©ITA @ f(x) T WG I AME T @ W 9R WS

lim f(x)=A Q0 & 0 27 | CAIRAN: N S, f ()= S Wf(z)zg RISEREIIRISERCRINY

x—a x=2
x=2 e f(x) @1 @A wF s 9121 I FieEbes TRE oW oeiRE AR
f(x):w:x+2 3R I £(2)=4 N W, € x=247 &Y 7KW ¢ W (F x—2

(x-2)
wAfe %=y fea S Far JAT A P/ | 98 TP AT & x=2 91 7 2 97 {7 IR T
(TSN B x — 2 @7 W ¥ 1 (T S5y BT MAT 2 Al AT MR faesww sfeifg =w a1 @w:
x=1.9, 1.99, 1.999,........ T f (x) =3.9, 3.999, 3.999...........70eH 7 | TR
x=2.1, 2.01, 2.001, 2.0001,.......... % f (x) =4.1, 4.01, 4.001, 4.0001,.......... 70T AT
waife T (@R BRI x GF T 2 O SRR G £(x) 97 T4 97 ISR | GUF@ 4 (F eve
FIE £ (x) @7 @I 3 =g 7 =1 &
FIRIET & — ¢ 77esal: T 5o x 97 N T 90 PR a 97 6T A A & FRHAT f(x) @
ffiG @1 7@ W @IAr o i a0 §0 @ es AT £>0 9F & £ 9 T [Toae o7
B TG GNPS MRAN S AN AW, @ |f(x)— A <& T 0<lx—al<d T |
fefisa clifee wafafer
I }Ci_r)r;f(x)zA UER }Ci_r)r;g(x)zB ¥ (@A A 93 BER @RI I 2, O

(1) liin[f(x)i g(x)]=A%B (ii) 1i£n[f(x)><g(x)]:AxB
(iii) lim[f g’ﬂ:%,w B£0. (iv) limk.f(x)=k.lim f(x)=k.A
X—a g x

BTG 12 BT 85
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T LR
xX—a x lm x

(vii) lin}) (L+x)' -1 =n & lim sinx _ (viil) lim 7: 03M n (T FICAT 7l & |
xX—> X x— X x—oo

1 n n__ _n
(ix) hm(1+n)n—hm(1+1j = ¢ 3 1 @ QI ARAN (X) lim > = png"™ A G AT JefoTRT
n

n—0 n—oo x—0 XxX—a
TAIRA 1: 1im(2x2—x+9) qF T fef 28 |

AAYI: 11m(2x —x+9)—11m2x —limx+1im9 =2.1> -1+9=24+9-1=10

x—1 x—1

TREd 2: lim */_ J5-x O3 W e a5 |

x—0

ww:hm—“s”_“s_x
X

x—0

=lim*/5+x_*/5_x x*/5+x+*/5_x [17 @ TR /5 + x +/5— x QAT @ FCAZ]
x—0 X \/5+x+\/5—x

— lim (\/5+x)z (\/5 x)z
=0 x(\/5+x+\/5 x)

— lim S5+x—5+x
x—>0x(\/5+x+\/5 x)
2x . 2 2 2 1
=lim =lim = = =

=0 x(5+x+45-x) =0(5+x+45-x) W5+0+45-0) 245 5
Trieg™ 3: lim ﬂaamﬂﬁvﬁrW|

=1 (x— 1)

S x=1 I S 9 S LR I, T SRR |

x3—3x+2 X —x—2x+2 x(x -D-2(x-1) (x—l){x(x+1)—2}_x2+x—2

A = =
e (x—1) (x—1) (x—1) (x-1) x—1
X +2x—x-2  x(x+2)—(x+2) _ (x—D(x+2) 40
a x—1 B x—1 - x—1 B

TR, lim(x+2)=1+2=3
x—

TrE 4: 1 M O3 T e T, @A £(x) =sin’ .

h —>0

AL | f(x+h) f(x)

h~>0

—lim sin?(x+h)—sin® x — lim sin(2x + i) sinh

h—0 h h—0

— Jim sin(2xx + /) Tim S = gin 2.1 = sin2x
h—0 =0 h
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TAIRFH 5: A I (T, lim[ ! ! }:1

x=2 x—2_x2—3x+2

ST JF = fim| )
=2l x=2 x"—-3x+2

. 1 1 }
=lim -
=2 x=2 x"-2x—x+2

. 1 1
=lim —
=2 x=2 x(x=2)-L(x-2)

. 1 1 } { x—1-1 }
= lim - =lim| ———
=2l x—=2 (x=2)(x-1) =2 (x=2)(x—1)

o ]
=2 (x=2)(x-1)

—tim| =L =1 =
= x-1] 2-1

- lim| — ! }zl(.‘imﬁ@)

x—>2_x—2_x2—3x+2

JATHF IR CTATHS AN

LHL = lim f(x)=1im f (a—h) @1, h AT GG |
TR G ey are 2o ferate 27, RH.L.= lim f (x) =1im f(a+h)

1
TARAY 6: lim e« OF ANHF R THATFS @ Noa 9 5w w7 |

x—a

1
AT (ST TR, lim e+«

x—a
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