IO

AR (R SRbH PF ANIES G2 Y& KRR SPe REe SNio@ics Fe9e | T=2fe 98
AfSDT (CA IR A1 T Y& e REa s (NAAC) IR ‘@ (2T 2ie 200z |
frfawier wgft S 2vife uMmmE e R 6 s e [Ras s 321 3@
TR | ufe] 25— @R, Thifzm c=ihifs 2Ry, ame 2eehe i & [ «Rifab
GRS (0 | (FEb afq e fofe 3t Rars @2 siioes i St MHibTes AaTs =41
SZCHR ARCH AT (0 | 93 A0 T FCE TNRE ToIE A7) GR (FIO FIRTIcaa et | Fmdt
s @2 77 o (@e-fofes A wififben Srereie Jemeg siu e AT FenReas e auaia
=} fermidices e st ota Teisige fkat ored | Rrsiete amifes sifaeica [fe faew saca
Tl RIS (ORI STeiel) Sl 2SIt SN SIfers (b BN 2 Fad | R i
SSTaTe @ “AfHeze ol SR AN {2 G2 e R o7 |

(UGC Open and Distance Learning Programmes and Online Programmes) Regulations, 2020
S T THHEE AfSDITTT WeF ATy @3 HHL.en. sAvEw smmfe FEd s
JRIOETF—SHHHE 2T G2 2Mafo GF ([T ARTET ool FCAC | MM 208 5-28 P
(2T T BLH 3 FRGASfes sioas IR 1 203, @2 M (7oifer Jor I mimes traw
2170 FCATZ | TS AoEwafeT THRH wrax fefias Foraa 7ifRiEe aw@el ¢ FrmRat st
Moo @ [T 20a0R | AT wPeitalsl 11 2RI (2oR rrefer 2ifo 1138, 6. /1 wes fhfers ¢ farifie |

I& e (wa 7-Fml si15-Somae Mrnidl e siffrea a3l ewes)d st | B1RBas
AT &2 SA1- T2l o7 AT @ 3XCAfSTe e 2rare | Rt sficss i Siem @oe i@l
BLAG SA1S-BoRFACe A SRR FIcers @it | R sieresie Rrreaiz gt siis-Somad
ofor CFea w2l Sl it —3fine otda srog syl fRmrrsfas 2fegitas sieer iiye wifoe
RTeiae TR AR SIS SIF9hUe 2ze FCEfR | ST {3 AR 2S-SR0 TN HZITF
203 A0 S T | fSacael @ e Rupiersfass MRICE &) SIS $ive Sl sifeaw Giwig
G2 A-Toiael T Reafmpaces fomeel siafs-amate Restemte swgs)d ol (17 | S Frisias
o1 2T FFS A T LT @ FAFTLAS TOTS SN SAE A7 FACI | TSRHIGCH
TR 20s SR afowrfeas |

ANI-Toiee Ao A AT FFed N B SfSTve T3 @92 3 Sisid JE3 Awey
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1.1 STal5

G G Al FAE RARAR A0S AR
o ST boiF, FIF YR TIFIE FeCe F @R

o FITA¢ G Sred AN
® (O IeCe F @RIT @32 (16 Sersifelred s@afer
® IFH G AT AL

1.2 &[N

NCEfbe Uatre aNfdfes SLfNifen awmg T0F SAED T ZACE | SCATFS T4 5
QR SIS TG GR O 2 SFARCAR Ty AR, 2575 '€ SN S| 11 2CACZ | 77|
AR TFIFANAWIE BTG FAIF GCAC*) A SR (6T AIFell (e TR | TOAFE 43R
THCEA SCABAE I2 GF(F Fa1 TR

1.3 9 e wfAfelwae o= G999 F0aw 2

SIS @R SCFS A2y I T51F #IFAFe 27 | IFF 9o T W SLAIeF O A language
of economics’ A | SICFT AR TSI [T @-CHCA Go=l A TLTATSE 919 '€ AT
I FCH AP ACe) THre 26 AR | Trize ZAIC 471 A @ CAGICER &0 10 =oiesl Jia 2iezr
O BIfRWl 5 *Si<*] 21 (71T | G2 OThA #IRTAFTS (AR o0 @ bifen! 71 afifelfess ARt
& 27 Bifzwl oS | SRE @3 [EEeE @eitae 9 W (@ “CAthited bifznid niw Rfewivieer
S 2 -0.57

wiefie sEfefes w2 yors ffen wetafes Rt «af #12 ar M sdfifsfverd, setafes
TR ol FfRere A s AT @F A @, FICE TR FE G3R OF @ ¢ wernwe f[ifew
NS SoAATTR MG 27l I AR e KA 76T @ 22619 2 | (@ A SFafer sdaifors
R T 7 0l 2l A=e ifsifs, s SuieTteREl, SEdiel @ AN Feiget (Differential
and Integral Calculus), 9[<q AMFA9 € TFFFas AN (Difference and differential equation)
oyl

SLfeTe B AreRe! 2 g Fie ey afdfe zoe|
1. 9¢« (Enumeration)

AT 2= wLNfere @-(eT SRS (predictions) Hraa T i T =1 @I
oifewl @ (eielita ResRe o 9 & (@, (@A dforaifaene el aw @i wecs
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e T, IR0 6T Jia AT | 93 SLifefm snfofss Mo 72reE (TS 2t (@ Fob! 2R
67 e AT T @i [ 2 St 99| 93EEw Sitd @it @I whfe e Fare
AT @ 7N ARTSC e F e oF R »fafew 27|

2. AFeFae (Simplification)

o~ £

ffen wtafes semifa s v sTeRfafe st oFca wioe 28 T SR forite (oita
Gfbered 27 | 5% (372 TeiFfBrs 7t (I anfaifess alotas SHaresy 2 a1t AR 2 o 720e (@i
qAR |

Tnizerel @l TF : (Al G I FAACERA Sifzw 2eem 1,200 Kg T4 ©OF WS ®[+7 | <3
iz RFCaIafs T4w FHEACEIT o0 @F Bl FF ACT 949 10 Kg FCF F00 ACF | I3 A
pifenl ¢ v ks ol 7 S e W1 e aAifdfes ATFAC AFH FA AW 1 ©f T(A: q
= 1200 — 10p (AT q ZCE FCAITT 2P F1 FHEACER Bifzwt @ p 20e [renafs S e
6T | ISR (@- (I T=RRCE T2ree A T AT | aeie [ saaifm we =Rpefe e
T GFCEE (Pl TLTASF 7 (economic system) (ST T O e TR A2
SeRIfR TRRafia Sorm ffne Rfafaray witaist s widtafes srwet tofd w41 23|

3. vAi7liel @R IGRILZ (Scarcity and Choice)

wefifere RS TPht Witz a1 SETe Ffrs Tome T2 8 TF IG0R T (TR, dTF @1
27 FFA9 (optimization) T | (TN (FITA T el Fa00 Bizcen (@ o Wi e fefers
JI AfFIle Teove FAC ©F FAS A 20 | @ Q0T 92 g sifeifss e ANy S0 A1 |

el fafew <61, e, P Tonifng ¢Ftg 09y Toiaie 26T T SIS @ aifee i Seitaa
A TAFe 20 AT |

1.4 5519, %93 € (Im

1.4.1 5&1F ! BeTaim

- CICa ARy, ket Al sAfFse q e Ao oS 7w weal [Kfon sifafifors R[fer wm azd
I OIF2 HoTaifa 761l 27 | LTS @+ 57 Tesiive 2o Serifat 7= =i |

HERIMICE aPfoae W (ACF JeTo 92 ©ital Sl I I-— o | YoRIGF Haii (Qualitative
Variables), &1 “ifFiaqi5F 511 (Quantitative Variables) | @eQI65F sadif#cs Qi s
(=fe@5F (Nominal or Categorical), @5@I6& (Ordinal) @38 %3bel KM@ (Binary) @3 feeital
@3} Afdere bl &foea (Discrete) Sl @aR W@ (Continuous) SHAM @3 ¥2 Sital
Ol 1 IR |




aﬁw' fefes FRifefes
| | | |
aoifefes sAfaefefes FiA frSais
| |
fafoze vl BICORERIE

| | |
@dfefers T RbE LELEISITES

@ 1.4.1 : veraifi ifdfTerl

HERIMIE PRTSTed SRRt FEe ¢ FTSalel poaifal 2o1ia sl w1 a1 oa 1.4.1-¢8 77
cifefrelsl (real 2= |
QMBS FeTAIMR— G2 R berit Acifeles w7 I it g (it (Category) @il

IR, (@GR 3R (92 GeRIMR 0y SRR e, FICETl, €1 297l 209 #AI) @ ot (I ey
#, Al 20 HAItF) | @3ee wdfeies saaifits oIk Tifsfefes saaifae a1 am |

e A N e — @ IS vEAITe TR (@I T AT W OIS e veif
A | (@ HOEE R, T I, AEE, G B (@F ©F (@l @ (Order) ACF = |

FIRIGE G — G2 (g Gifoefera Ity @ oFF 1 T | @ 411 AT HEwiere @iarel A
fewsl 1 wofefer saaif =0 ©its 2iafis ol et 3R (S ANyt @2 2 o
3 TCEI, @R QI R W SRPICE SRS @3k SwERS AR 1, 2, 3, 4 @2 W (score)
@ meTl FAl e TR Ty A FA oAfFwe gem T [@re o | Sl e sat
TP IS @I9TSItE A 1 20 |

TRHARM S G — 3 5o (e 96 (e SAiee, Lel; SiFe A WizeN; ey At {2

sAfaiefefes werai— @ beRIRTE AR MO 26 1 TR OIS Afeefefes v T
27 (Quantitative Variable); (T, J57, €&, (FqGE, J2CTT 2DIRLN, *[HA SFFF M2 AG(S |
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fafozs veTaif (Discrete variable) — (@ seAIf* (Ficat fWe Fiwig wcay g IT@ (isolated) T
sze R it it verif*l 7@ 27 (@ @6 SIfFAIE Foee M witg; 4l 1, 2 qoitd ol 1)t T
2APIRS 27; AR 7T |

IG© 9l eTAR— @ e (e @< {S Asig W (interval) @-CRICAT W 226 FCH O
AB© | Sz AR T&1l 2 | (TN BCad Sl [l S (FCl WHS SSE N (@- Rl A2
20O AT (@ SSA (F0d 60.557.....Kg, 70.235....Kg T |

FA Seraif— @ verif O eI el Th, 92 T e A WS OITesy e (Il
BedIf @il elfe Z@ @ Ot J@l 2 FA 5o (Independent Variable) |

ICCERIGRTEIT] (Dependent Variable) — (I BRIRE NW S+ badI#F Wtad a4l areifie 23
OICF ST el A0, @N (Sl9] 8 I AR CF(F, SN OO0 (SITod OiTewy =&
I (ol T TSaReT e € S 20eN IR SRerHE T e A b | S, Wi
FREFTS! A TRATMTARTOR A5 F© 16! (71 IS FACE| OIF 91F W o7 a1 AW IR0 TAMeIIero!
LI T I B MG ) e (1 R S A B ST e o B | ) | P B P (K BB B SICD T
©igCe] Wi 261 WA SerRIR 1R ifend wifsie ge fewiel vermif |

1.4.2 €39

@ AT (961 9 TS T A0F OITF «7F 711 27 | @3 A M F22 A6 27 71| @
@G ATFe! (TET TF 4x — 7 = 5 (T 4 ZCA 729, x 20N G ‘— 2o FIIPES (operator)
3R 78 5 A F7F | OF AY0E (@ 61 e wieg sl 74y 7 96 67 | o g (g b @itz
TR 0 (AF 7 0 I @ “olf” 52 Al n @ w95 T SRz [ 20e 3.14 wigie
T ~3.14

1.4.3 9=

@I 7R siRtafFs @I R @7 20 [easa F90E G 5aRiies 6 2@ 7900 |
(T, (I ARG TG 2 ¢ y = mx + ¢ (@A m € ¢ T 475 | 8 m '8 c-IF &F G0 W
(ATF T G GFB AT 2 | m € -9 N 7/ E® 2061 Fea2ifoa SREBI “Afee €61 |
m 8 ¢ (F Je7 2 ‘ﬁ‘ﬁﬂ? (Parameter is a variable treated as constant in a given context) |

1.5 AN € TS

FHFael : 9 [ M0 @ [ (statement) TS| 2l FCF =" G2 T B AR ©CF
SRFRE ACE | @ 10x = 100 I0S @RI 10x @3 100 G S5 3sro | ok @it @ 73 |
TSR : @ AF (x + 10)° = X2 + 20x + 100 @foe @ el | (58 o7 Fa19 7w @2 @ 239
Trizace x =10 @3 WA Ty ANFACIT Aol qfFe 77| wgfie 10x10=100 2 | x @7 AR ==

11



AR G AR 10x € 100 2 ¥2 AR 0y Fere] [0l A 1 | 9% (x+10)7 = x>+20x+100
-9 (FCE x = 1 0 112=121, DA ‘="-F S 12420x1+100 = 121 121 = 121 2| WA
x = 10 T (10+10)% = 400, SRR TEWCE 10%+20x10+100 = 400 | GOIT x-4 (FA GG g
O T 97, (@~ N Gof AN ToF o AN 204 | rodq @t @6 wrer | wefie
e FCEA! GG AN T SARLER TSR (@~ W T2 A9 | S ‘=" @3 Hrza Mo
a3 T 77, @2 orzs L AT Tow St A1 FNge (equivalent to) |

1.6 AT WA TG

e RAT], SAH, I (rational) @ SREW (irrational) AT GG AT TR 910+ ¢ | T
IE FAE AN9CT #(Ha qfefe e Mo AT ] T |

Chkl Iy AR

PGl ) E— SR R

BT 7L

G FJLFCCF IR ©OG ST T 20T |

et At € wAe 72 (Natural number and Integers) : 2% SIEF JA09 (9TA (T
CRIC 4TI 7)ol FRANE @ 1, 2, 3, 4... TS [l A2t (Natural number) 1 2 | @3
TR FAGTTE R AT T FRle T 8| (o -1, -2, -3, ... TGICF &l &7
YOS TG TR | B (T S AANSE G M S TR GG S IR AT FCA:

........ =5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5.

L?ﬂcﬁ\—?@“ RN V{Q'QUTJ L@W RN V{Q'QUTJ

QT ST TS FA ¥ 58 F42 (T A AeF S2e 7R 77 | 5 ARSI G 54
TR C oAl T 27, T LT, AATF TG TR G #F GFGe FACE S Al Aveq
|

Soliet 8 e AN (Fraction and Rational Numbers) : T4 45 9j¢f 312719 (Whole number)
TS (F6T T (@A 2 (denominator) ¥« T I O OILF @Al Fe 27 | Wik m € n W
5 =Jef 311 27 = M/ 50 0 20 SRR | WIS T m, n G5 S RN Z @A n£ 0 O

12



I SelTe 2ot o R | o 124,104, zerifi 2wt | e 194, 187 -6/
ROE Jom R | e SRR RO oW R g AT o T S 7| (IR A oW AR
A ORI (AT m € n G0 QISR 4 |

8 10 27
[, g g Sl =g @ 75 3 2ol A 7)ol 71271 @ wRARH G2 AN T | AR
@2 R0 RIS JoW AN A6 1 @ (@A 2)ef IFRAIE SGATST (ratio) NLGTH 2AFH F1 A

2 4 n
;2= 5,4 = 91 0= SR Sl T A | (Y a1 A T SATS 20 ! A

oA Ol FIZ A e g I e AR S el 7 | Wi T T A2 € F OAH G
e Sem SRl 1o FH |

o ! (Irrational Numbers) : (3 5RATE 1/ G2 AT 236k <541 < =1L, (@RIGT m
8 n RO YAG AT OICE  ©few AAJT  (irrational number) < 2I | (IS
V2=1-4142...,m=3-1415....,e =2-718... | €% 3 WA CF(q R 217 @Al W ey w1 T
1 @ @R SR AR W7 AR IRCET #177 Tefed 5796 2re ATF (recurring) 5%

1 -
AT T I (non-terminating) CIST §=0-3333....=0-3 | €3 3-7 WIfSSFE 517 7=agfe o0 |

1 - pa
E=0-1666....=0-16 (6-47 A~ARE) | Gl FE Yo FRA | ST S (Al W ST
WC1A 2AIS 2(A I, FW2iwe Z(J I (non-repeating and non-terminating decimal in their

values)

a3fo Trizae el IF 1 —
Trigel 1 : 2.78 6 w2 e

2-78=2-787878.....

awe AT e 7127 [l S Gy g6 2 Aot ordl SIR=i—
() gme MRYIHT w2 S w1 A ool

(4) wifsT = (M=) ? (non-recurring or recurring?)

& AF 2.78=M

100 M =2-7878 x 100

13



=100 M =278-78
=100M=276+2-78

w2, 100M =276 + M (-+2-78=M)

<l, 100M — M = 276

276
T, 9 M =276 S M=—
99
— 276
ey, 2-78=——
B 99

276
2-787878...= —
T, 99

wi<ffe 2.787878... @ @36 (M7 WIfNFa 29190 (recurring declanal expansion) €<%
276
TF 5o G2 ST AT T TR |
TR 2ve AT (e Tom FRL |

1.7 If& aa: sifafss e

CE (T (T T AN NEGCH TN AT Sore 2T SePishie] T Gol) SHII S
(Principles of Logic) &2¢ 31l 23 | G316 Swizgel ((e3l A @2 T I&F AR G0 Siifelfess
IEPTE ANA T 2O, IR OI0O Ted el 2052 |

Tz : 1.5.1 : WeEe ANieea TSRy g o |
X+2=44—-x

i« T e @of e A (x+2)" = (V-2

X H+H4AXx+4=4 - xTRWAA XX+ 5x=0

9L, X + 5 = 0 oI x = -5

G2, GBSIF Y FACT T&d (@I x = -5 | @6 A a1 #1998 F0a (7 T 1 x = =5 =&
X +2=-3 @R J4—x =49 =3 Wl @2l (o1 TEAG ©oT | TwizRel 1.5.4 @ (Rl S0E oI
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FOIE R | @3 TSHiEgalba e (@[T T (@ AL 5@ 91 NS T (e T Gwea JA0F
Ted AT TR Al

$f& 4t afeel (Proposition) : @-@Ital [JMS (statement), AF A T AZ @F A (& OIS
afoel 761 77 | o Saeaial (At 7 @i Swizgel (el T o e @t et e okt
e’ —aFh e afew); g 1 9o @ Iw—Fw Jfe T e o ot
FERIW —oe (i 209 v S Al afswm | qrertg o aaHaRs aAfel w1 wiefaz a1t 7w @il
TepiTe) 51 41 78 27 =1 | (@ T I&51 @il 77 “72 G 2 WA — B IS 6 AGIPTe
R 1 A A IO 7@ 2R A AL TS| 7 (1S A |

Sie?l (Implications) : €21 IF P @R Q 4o @ A7 2ifow! (@ TX=2 P 79y 943 Q
9] | Gf6TF AP I 2T AN GOItd : P=Q widfie P @[T Q & (P implies Q) Al T2=12 P
LB Q T Q RITEN P @7 Tolwe | <= @2 BEihes olesy oz 761 73| @2 Siahbw yfefefes
OISt (logical implication) 7 o a1 (@=: a) x > 2 = x> 4, b)xy =0 =x =0 or
y=0;c)x@W?W:x@WWWI

g 5% (F0a P = Q 74+ {35 w2 THifabs 960w #Ita wigfie Q = P ¢ 7oy 2e7 78 | 9idfie
@z 4f> SIS U@ F(F I9 W P < Q | (T el Ifeormre il (logical equivalence); S2ffe
FYZ IR (FETAIG T2 Q 943 P (P if and only if Q or P iff Q), ‘=’ 92 s el bz
6T 2 | BATAE Tzl (b) (O (7l T (@ W x = 0 WL y = 0 T 94 xy = 0 (. e GUFg
AfswIta gfevmre el wg widie x = 0 Ay = 0 = xy = 0, T8 A TnRewhre 2 Ife
G I @ SROCHFG N2 I6CFG 17 | S x2> 4 W2 x > 2 78 Z0O A @0 x T -3
TP Oq8 X2 > 4 3|

I @ AT *S (Necessary and sufficient Condition) : &fses P, efew Q & o Fa
2 ISHF AT GF ©IF 2F 51 TR | T P alfees), Q Afe®ItE @RIR O P @e Q @3
AT *[$ | SRR G2 P I P’ (& ey 2090 7F A Tore W O Q (F (@ Woee 2 (76
oS | @ Q) @TE P’ G SRS %S | Tefie

P, ‘Q-4F TAT *$ 00 @[T P = Q

‘Q’, ‘P’-4F S *S 0O (@RE P = Q

(T X’ -3 STOCHG 2GR AT *S (RITE x (F I9(0FG 20O T | ST X7 (F 90 26T
IRHF *S (ZITE x-9F ATOCFG 2T |

T P < Q T, ©4F I W P 8 Q G TRHF 8 (AT ¥G |

ahfifes et (Mathematical Proof) : 7oty FRTAE wwge)l Telmeiee o1 27 Tololg
(theorem) 2T Mffe TS P = Q 2O A% 41 2 LI P (I &ifoea) 11 Afseaprz
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(premises) ¥R Q RITA WK &< @Afow! (il AF A0 TR (conclusion) | T4 P W &% I
TR Q (O (TR TW O (01 2 FAPIR &AMl | SRIT FAS IS &F 1 W @ ‘Q° A o
R ETI (A A = (@ P’ € 9y ¥ | 04 W[ 0T AT AN (indirect proof) |

Mt @ &FETF IS : (Deductive and Inductive Reasoning) : it I, ©rFa oz
TS 50 | FFECE ABRANES (& g W s Foufe s azd w0 | @, T & g
@ 91 n AT IS AR ToTH I (2ITRCE, S0 S9N 73 ISTH T ATEA—2 If&
@I ABRAETE I |

1.8 (6 ©g

PGS, 2T FoF G G- [WACH IR HLFelw Al FABCF (Collection or aggregate) @16
0T | et G o Ipnes RS Aees 3@l 28 G | @, 9l @I @I GI6 =
A S JF 8 W iR | O TS IPWF @1 T G6F SHAM (element) Il W
(member) | 3LATE I T 200 54 A, B, C, D... 2wl @Il Haeres (316 26 51 27 G2
PTCER FRGTA SoM 7o IFel { ) AR % FA0o = | TAMASHE G HeE Ww GF 0 (A0S ()
QI 7j2 1 T | T —

(F) ST Bl AT (& TRAT @B, A = {2, 4, 6, 8, 10}
(%) & N TN M e o 401, M = {x |, x ! A0 e W)

@5 AT Al R o orafs, TAN—eiferl ol @ AR M| Totm ThRe (F) ¢ (%)
AT OIferFl @ AR A7 |

4= @16 (Unseveral Set) : (T-(HITAT 25 SNSRI FFe] (102 (I WS GHa SoAt716
A AU | @ CFq WS DR 7T @Ioes AREEF @16 61 27| (@ —

A = {x : x 49 9 AT @3 3x < 15)

B = (X : x 4193 7l 747 @R x2 < 25)

C = {x : x &T9® 7 7N @R Vx < 9}

Qe U = [x : x 498 5 70F @6} Reawel $4, Szt A, B, C @eT U @9 2016 ¢ U
TN AT @6 |

TG (Subset) : I A GHF TAWAST B GIC6a¢ T T O A FI6CF B (064 S0
& 2|

Qs A={1,3,5,7},B=1{1,2,3,4,5,6,7} «RC={1,2,3,4,5,6, 7} Qd A (<
2fsfs TAME B (6 Wwia; . x €A = x €B
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. A G5 B (1063 ©#ATHG, ACB, SR C (1607 @fo Toiimia B (106 fivsiiel | 374k C Giocs
B (053 ST Fe1 23 | CCB | 5% A € C (1063 0 #1199 It | (@4 B @ C G067 SoAmiaeten
R ©IF A2 G5 58 A (16 € B G054 SAMI~es T 7y A =1 | ok A (166 (It B (31069
“o3e TAGIG” 99 ACB OId U2 S AR Tl 2 |

(@-CFICA (36 P @7 &

i) ¢ < P oiefie FF G ¢ @I GCEF2 T2

ii) PCP wigfie (@-CIAl G5 G2 G632 SATH

i) n(P) 0 P (oA SoAMIT AN (JRNT |

iv) I P 6 Q G163 Toimia widie PcQ 23 @d 5<f n(P) < n()

v) I P &6 Q (67 2iFe THATH wigfie P < Q 23 ©iF el n(P) < n(Q)

%9F 5 (Complementary Set) : f&F T U-93 BTGB A 205, A GG W0 et U
CTCHA S TR 1 e GHeE A GG 97F @16 61 28 | Ot A/ At A BT a1
| aNfAfes ©ItR, Ac= U/A= {x : x € U; x€ A}*

@ U = {1,2,3,4,5, 6} 9 B = {2, 4, 6}
B° = U/B = {1, 2,3, 4,5, 6)\ {2, 4, 6}

=(1, 3, 5}

@-(HICT (6 A @9 &= i) Uc = ¢, ii) ¢¢= U, iii) AUA® = U, iv) ANA® = 0, v) (A% = A

TEAe 1: 2me A = {x : 5x > 19} @R B = {x : 3x < 19} 4R U = {x:xW"i‘fﬂ@l}T,
0 < x <10}, G A 8 B-93 Toimiaf ©ifeidl siwfors e a1 @ak A° e B faefd 02|

T : ARE @6, U = {x @ x 499 s =40 0 < x < 10}

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

A={x:5x>19} . A={4,56,7,8,9, 10}

B={x:3x<19} .. B={1,2 3,4,5,6}

s A°={1,2,3); Be = {7, 8,9, 10}

I5F (6 (Power Set) : (F-(FIAI PI6 A G 76T SADHE A GG IpF (6 &1 2 | A GO
IS P P(A) =1 g 31 2|

@ IM A = {a, b, c} 2V OIRE A-GF BT A WO
@ : P(A) = {0, {a}, {b}, {c}, {a, b}, {b, c}, {c, a}, {a, b, c}}
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A (63 TAWME 321 n ZCT P(A)-F TAME 321 2 2" | eve Snizel{bd (%0 SoAmie 72!
@23 =8

FAN (16 (Finite Set) : (T (TLHF SAMTAR aleiel ¢ fdige Tt T St Soimie w2y 6w
q1 AfTe AT OIS FAAN @6 o7 271 @ A = {1, 2,3, 4, 5, 6}, B = {x : x G 727 G2
0 < x < 10} 2ift AW &6, @A A GG 6/ T2 € B (I 46 ToAWE =g |

AN (16 (Infinite Set) : (T (6 SHMIT 2T aieie S ffzel a1 T 7 A ToAmis 72y Ao
T O TAN (15 T TN @ ¢ A = {x ;X (TG oIS WA}, A WA G y = {..-3, —
2,-1,0, 1, 2, 3...} o) et SN (76 |

W @ %7 @B (Null Set) : (@ GILHH (A SAMIT AW A1 A A ©ICF P11 (6
= G5 A0 | TS O TN {) A 2PN T BV @ P = {} = {xe N: 1 <x<2} &R
={} = {x € N : x GNfei® M7 € 23 < x < 29} 37 |

Gt (315 (Singleton Set) : ¢F TAMNRRE IHCF 57 T @A 36 | @ {0}, {4} Tonif

CoAb@ @ (THF T, (=% GATD, BT, #4373 2wy alfe R[fen ayififes b e wirerz
CFE, ISR (F ¢ [qgaiFE CHGR NG ZFH T NG (SAbE &l 2 |

T (O (Sb98-dbb0) TN (6 IR Brag AR 2ae T2, O O AP
Baala (eabg M «ifdow | @« C < A -7 (oaba 2@ Tl | W A \ B-99 (odbd @Ite

AR |
A
:
&y
1.8.1 GG S

G053 IR a1 AfFPIE @I G FKCASH, (6 (U, S (6, 73F O 9| «
ff fog frsepiica 23 1 (W, @55 319 (Idempotent Law), F2CRIGH
ST (Associative Law), fafes@ f93% (Commutative Law), 35+ faas B
(Distributive Law) 2@ |

(TT6F ALCAE 4t (@19 (Union of sets) : Pfé‘ 3 STeIfEF G6F e
Tome fca ofos e e @ A1 A € B @3 R GHeE

AUB

18



‘AUB’ @2 2615 Qi 25 41 77 92 ATl TF A FE B 91 “A union B | (75 9194 fi@iere
AUB = {z: x€ A A xe B}, AUB @3 ceaba Swizad: 47, A = {1, 2, 3, 4, 5}, B= {2, 3, 5, 6,
7} . =AUB =1{1,2,3,4,5,6, 7}

%6 (67 (2w (Intersection of Two Sets) : A € B Ul (16 Z(& ©ItHa e *mafe (160
A € B &3 (% 9051 @R atF ANB oz a7l 2 541 27 |

Tiffie ANB = {x : x€ A @3 x€ B} AR ANB (3 71 AW (36 T A @ B T©7 (1053 I |
ag C\'oﬂﬁﬂ (AGIN

ANB
Twrzgel ¢ 4fF, A = {1, 2, 3, 4}, B= {3, 4, 5, 6} . ANB= {3, 4}
Q¥ M 76 (6 A 8 B @3« 2 (T OIWA (Il AR 9 (73, O A @ B (& [ivesy GG
(Disjoint Set) J&1l 23 | T A=(1, 5, 7} @R Bny{z, 4} wit Rfvesy G5, 9r%ca, ANB = O

o@ 6 : A 8 B 46 &6 2051, (X 9T 51 A (O Wtz 7€ B (9 (13,, OWd GI6F A € B
IFF A0, G0 A-B A A~B BF 771 a5 51 =7
gfie A - B ={x : X€A @R xeB} | €3 (SADE (RITA

A B
7 N
A-B B-A

Twiggel: 9 A= {1,2,3,4,5) ¢« B = {3, 5, 6, 7}

~A-B={1,2,4)8B-A={6,7}

U (167 @™ o1%d : (Symmetric Difference of Two Sets) : A € B 4lb (15 2(#1, (@ 1%
oW (TG A L (FEEG B (9 S0, S (BT A € B 99 Al o@s el 8 Gt AAB
(A (@51 B) forza il 2/ 5t 201 wigfie AAB = (A - B) N (B — A)
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Trizae: 4 A= {1,2,3,4,8) @R B ={2,4,6, 7} O A AB= {1, 3, 6,7, 8

1.8.2 @5 Fepifired @
1. FFAWTF Ja (Idempotent Law) :
i) ANA=A i) ANA=A
2. ® 91@ (Commutative Law) :
i) AUB=BUA (ii) ANB=BNA
3. AT @ (Associative Law) :
) AUBUC = (AUB)UC i) ANBNC) = (ANB)NC
4. 3% 9@ (Distributive Law) :
) AUBUOC) = (ANB) U (AUO) i) AUBNC) = (AUB) U (AUC)
5. De Morgan -45 %9 :
i) (AUB) = A°UB¢ ii) (ANB)r=A° U B¢
6. De Morgan -99 SQq%(e1d 7@ (De Morgan’s Law of Difference) :
) A-BNO = (A-B)NA-C) i) A-(BNC) = (A-B) U (A-0)
7. °19< j@ (Law of Complements) :
D) (A = A, (i) U = 0, (i) ¢°=U (iv) AUA = U (v) ANA° = ¢
8. wtew 7& (Identity Law):
) ANG=A, () ANU = U, (i) AUU = U (v ANU =A

1.9 FF ! THF S TATE

I @ AT A 4790 FAF W09l FNF (@G (Ordered Pair) @ FOG QeFe] TS
QI A A< |

1.9.1 &< (&S :

95 9% a @ b (a, b) S foTCE, ©ITF T (G ACe, T2 (2, 0), (-1, 3) T, a # b ZeT
(a, b) # (b, a) € {a, b} = {b, a} | IAF YL T (T (a, b) G (¢, d) TN (I (FIETNG W
a=cqRb=d=m TN (a,b)=(c,d) > a=c,b=d

20



1.9.2 46 BT FHGT woiwa :

A @ B 6 (36 2061 @R a€ A € be B 2(# (a, b) SFIIE 7S Gl (SFTI (T A 8 B @7
FEGT @elwa o1 | GF AXB BF a1l a5 a1 27, widie : AXB= {(a, b) : ac A, be B}

Twizae: A = {1, 2, 3} @R B = {2, 3} (A
AXB = {(1, 2), (1, 3), (2, 2), (2, 3), (3, 2), (3, 3)}

@A BXA = {(2, 1), (2, 2), (2, 3), 3, 1), (3, 1), (3, 2), (3, 3)}
wigie AXB # BXA

AT TR RIS

a) IM A#B 23 6@l (@A @6 G5 [+ <11 23, O AXB # BXA

b) ™ A G6HF mfb » @< B @163 nfb 7 AT, O3 AB @i606 mn b #7 A3 |
c) AXB (6 ¥ (16 2(3 (TG AWM A Sl B (16 %[+ (716 23|

1.9.3 57 9= :

9% @16 A € B @3 (FIAI2 %77 @16 =1l 2061, AXB 9 (@ (I TATH (F A (ACF B @3 &6
TFF I =W | TGS R @ bz w0 27|

e, R = {(x, y); X€ A, ye B 8 xRy}
Twigae: W 9, A = {1, 2} € B = {2, 3, 4}
- AXB = {(1, 2), (1, 3), (1, 4), (2, 2), (2, 3), (2, 4}

@CZY, AXB (607 “WoRAN 6 GTT9 AxB @ 26 Sigfie 6475 TG A | ToAR A (16 (ACF
B (6 (M5 641 ffew eiwia 79w 209 |

T R R = {(1, 2), (1, 4), (2, 3)} 95! @F0 7% | @24 (1, 2) €R 31 9t [ 1R2; 5@
(2, 4) €R A @A T 2/4 Tl 24

o7 forza Wity @3 79HCF 2 (Representation of a Relation by Arrow Diagram):
o7 forad AT A G5 (ATF B GG 40 A9% R-(F 2 FA00 2061 AT Yo I3 ST W)
T2 AR A @ B AW (el 28 | OF9[, A-AF (@ IR 9, B-a9 (T A4 2ThE 0% ARG,
Sitve fox-bree ARy e 4 = |

Tuigel ¢ A = {2, 4, 5, 6}, B= {8, 10, 12, 15, 17} @R A (ACF B G5 799 2l R @A
(X, Y)ER=X T(A y @7 43 Teoivs | T&(0cE foa brza AR o 34|
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AL : R = {(2, 8), (2, 10), (2, 12), (4, 8), (4, 12), (5, 10), (5, 15), (5, 12)} €OI(F & NG
(&G (Ordered pair) A ATl Q@ICA

@b AFCHA (Fg Al Se R #A1F A @K (Domain and Range of a Relation) :

A I A € B *w 7% @5+ 46 ¢6 @R R, A (U B (0 @35 37 | OIFCH R-9IF S@9(© Fhle
(EIeslE 29w swafe [ sifde EHte R-99 9% (Domain) @k Tow vl o sifve ¢
R-93 29719 (Range) 04T | Sidffe R F9(&a (5@ 1 912961 = Dom (R) = {x : (X, y) € R} @R R @&
299 = Range(R) = {y : (x, y) € R} FFAT (@ R AR (Fq e A-4F G5 THATIG @92 R
AHHI 2T 26 B @9 @0 ST | (16 B (F R 9T &9 (Co-domain) J& 23 |

1.9.4 SCAFS :

&l AT A € B b e 36 | I A € B @7 WK e fw =3
@, AT A-GF 2T 7 X, B 97 (&Il 1 (FCA G5 A0
y-IR A (AN 3 IR, O G2 [T S A0 | ST,
A @63 96 ST G B (106 (TG G0 TWop) AFCI €%
G T AFCO AR, O A ET6F QI8P M &) B
(TG G0 ST AFCO AT | A (L6 X W07 B (TCGF (T SO
A AFe SIS ARerS f(x) 71 fbe F W GIR AONHT
AR f : A—B GOItI @14 AR | 93T (oaba ey (it 2
@2 Bra (el T 23, 24, 36, 47 GR 54, A (T6F 7% 2, B (164 136 7707 3 @
4 @7 AN & AR A MR ZCACE | AP G2 TR (G SIS 77 | IR0 FGIPAI A (T
G35 MR & B (PTLE (TG G0 AT IR | TSR &l 28 ([ “ATOIP SARL G0 M99,
S 2ATTF THT ST 7 |7
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@It 8T vifenl (712 T W Told NS aRis—3 I@iHrE SR ST AP FACE
fo14T® 203 D = f(P) @A D 2T bifzwid siffsliel @ P @itent @ w3t @7 3919 202l ©IF 67 |
(TSI (I TF T (U) T2 (312 I8 (SIT9IF AR (q) TR 187 03 04 o34

Twrgt: Wb (I TR0 S 732 I nie |

N oI &5 =W ;U = f(q)
| | e‘ E

TG © ‘2’ I SCHAFS € b’ SCAFS I3 ©g2 AFF | IO ‘b’ (F 23 € 26,

S (G € AR ¢ (ACTY ATOIF SIoFF G0 7F, AR SR (g Al 2T I6I00
g% RO @ (Fg @R 292 @RI A (36 (A0F B (106 f I @ SI0sis 20 ©F 0% f =
A 3% B GT6F (1 356 SoMI ac A @7 0o sMeq T @ ToAmie afet £ @7 29719 | e 27
f c B 3 { 46 SC7FF 20 4R (F9 f=A € &I f{CB 77, O [ (F A (A6 B @ JfFfe Soims
767 2 @R £ : A—B o102 2/ 3211 =20 | I £ S0or 27 @R (x, y) € F 2, W@ y (& f 49 ShA
24 (image) I67 2T @R y = f(x) (74 | STreld 6 I y = f(x) 92 ACFHFT (FG Q@A x
9T @ G0 G5 (@A AT x @ T f(x) GF T o7y a1 A7, AW MAE 47 290K 767
2|

Twrgael 1 x — 3x4+2 G (Fq D={1, 2, 3} Z0eT G 2 [T e |
TGN ¢ f 9T A 199 30 A =1 @I

1-3x1242 = f(1) = 5

f @q IR 2 97 TS 2 — 3x2242 = f(2)=14

GTeItd £(3) = 29

. B WAL @K R=(5, 14, 17}

f:D—>R
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4

1 > 5
QH‘M
5 29

Twigdel 2 @ g(x)=+2x+4 -4 (%@ ¢ 2P el e |

TG 2 \2x +4 ; x -~ I A Golf TOICIE ALSEr® (@A 2x-+4 BN S-S | TH-(CA0S
(non-negative) @4 2x + 4> = x > 2. .. g GF (FF T [-2, 00) @4 27 o7 00 2e
(TS B X T [-2, o0) @B FNE T AT O |25 14 97 TSR Al F F2 x = -2 7@
V2x+4=0 Gy, 20, @A y, @ @A G0 AR o) 7 A2 x,, 2N AT (@A

2xy+4 =y, |

o 2x, + 4 = y2O = 2X = y20—4 =x,=" (y20—4)

Y20 x = (Y- 2 (-4 =2

TOIR (@F-CHCA AR y, = 0, 99 G x, = —2 FRAT 2N AR ACS g (x) =y, | TOET g @
27 A @ [0, o<)

1.10 =i

G2 S LIS (F Slfired wwg ¢ IR M (il 2R | 93 20 561, 6409,
SRR (e, HoTAIE 49l ¢ Aelal A T ZCACR | AT TR TICF [ Scensl i
2Rz | e ¢ afifss o Raee aiRel awie 1 2z | wieEife [ien (wa i< ¢ A
SRR ARG FOIE A el 791 3 wwrge)el w0 | ¢ KA Remeita Sicsvl 1 2z | ¢
©E S OIF A, T S SCoFF A T ZCACR |-

1.11 SFAeTat
1. IS, ={a, a, a}, S, = {2, 3} 2@ ©F S,US, ¢ S,US, & =a?
2. S={1,2, 3, 4) 9 GG o TAG wNR?
3. @I 7R e @
R ={(7,3), (3, 3), 4 7)., 3, D} 4G & SorFs T A2
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4. IRMWGF € LT JTST W F AL 2

5. offem @ wE  (X)=T—

1

1
X+

6. 29 e S0l ¢ f(x) = x2+2x+3, M x2 < 4 |

1.12 argoife

1.

Sydsaeter K, Hammond P, Strom A (2015) : Essential Mathematics for Economic Analysis,
Fourth Edition, Perason.

Chiang, Alpha C. (1967) : Fundamental Methods of Methematical Economics, McGraw
Hill Book Company.

Mehta, B.C., and GM.K, Madnani (1997) : Mathematics for Economists, Sultan Chand
and Sons.

Allen, R.GD. (1938): Mathematical Analysis for Economists, MacMillan

Sarkhel, J. and A. Bhukta (2000) : An Introduction to Mathematical Techniques for
Economic Analysis, Book Syndicate Private Limited.

Yamane, T. (1968): Mathematics for Economists, Prentice Hall.

25



GFS 2 O T HeAINE aFN@F ACHAFS

1

2.1 Sy
2.2 o
2.3 (Erafoa
2.4 SRFA AAF 474
2.5 4RI Mt @3z (el
2.5.1 4ARIRRS AAIWR
2.5.2 cxifd at &=
2.6 @S Il AR ST
2.6.1 SIf<En SCFCFT GNieTE PR
2.7 A

2.8 SRRt
29 azefy

2.1 Sty
G2 I oMY FAE AR TCS 2RI
o =dfbtad IR2R
® SoFR(HY [Afen aw
o RIS Wl 2 @4 FeI0e F @R

2.2 AFE

TS STeFs @t @I G wFal @k aifafes wefRiforos v wwg AN | @
aMfifes LRIfore TATTINS! SoF, (Sl SCoFF, AT SCHAFSF, TAT SCAFS, YN SCAFSF
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Torifn Rfen SIeoreca diell, @Ffe, FIfTe, 5% A SR A FIE SCAG T4 27| 3 GFF
@G G0 Do T e 4a0aa SCorFaa G ALFe D 391 206 |

2.3 eefoa

IEET FIE “Mafors o si7oR 519 @ 2fogife T 27, AW ZF OFF @ 27 | @3 12
SFERCE X O | S GE O G y O ] ST STF 61 2 | 2 YB-IF (MRMCE e (0) T60 27 |
G2 M2 (FICT A FR AR 1 22, G2 Boa > G I BT (G| AR | x oews Afols [z
GFF 7AY y O Afelt g s wares e e fere #{it |

y
y R=(_3, +6) .- -
I S N P=(+3, +4)
faor pgelice i 2% pgeice '. ()
(Second Quadrant) i (First Quadrant) I. 1 .
....} L X X' ..:..1.__..:., X
X' -1 13 .
SSRSRIG - EERECRI '.
(Third Quadrant) | (Fourth Quadrant) Q=(=5,-2) '
=) -1 S (45, -6)
(+-)
y
y
foa @ s foa @ %

5@ 3-97 ATOFER T G SCF F&T 2 xy AN (xy plane) | BT SFF 6 O 1AM 2k
(quadrant) Ro@ FACZ | €3 O ST (T (FCN &Y P (F (a, b) 93 AWI WA (ST (unique
pair) 2T 2/ 41 T (a, b) €3 7R2AE A RS [YGF x = a @2 TEF @A Sy = b
G2 SN TR (@MAE $oiF SR 2T (it 27|

5@ 2 (o oral T @ M (3, 4) G2 FES (ST &Awe AF OCF i 2l e g P @3 =g
2@ x = 39y = 4 G2 FFF4 707 (AT ol | SOl P «F SE T y IS €@ GFF HRCe
8 4 GFF X TCFA TAW (3, 4) (P G BIF A T | Sl Q @ OB y S 5 GTF
H-MCF GR x ICHF 2 GFF AN | 09T Q G FIAF @TE (=5, —2) @I «F i< AT
SLAFRRE. TOIF ACIFS FAF ARG (FIHCER SIFCH A =1 7S |

OAR f SCHHHA (1fba@ @A 2SS (x, f(x)} 97 FFa [maflem @ @A x; f @3
(CIT2CE (domain) ST SE 3G |
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Twgad 1: f(x) = x2 — 4x + 3, 93 SCFHFA x-4F Aot 05 awe @l |
Table-1 : f(x)-49 W :

X 0 1 2 3 4

f(x) 3 0 -1 0 3

(X, y) O el I @4ha = Il

y

1 1 1 = 1

B9 1: f(x) = x2— 4x + 3 @3 =12y 5@ 2 : g(x) = 2x — 1-93 =7fba

f(x) = X2— 4x + 3 @3 @74Ha 1 @ @R 2@ | @3 (@RBaAGeE @ 27 iKFS (Parabola))

Twizad 2 : g(x) = 2x — 1-93 (e1ifoa wEw seat e fog zieEe fefers |

TR : x @7 A —1, 0, 1, 2 91 g(x) @3 T=efE 263 g(-1) = 2(-1) -1 = 3;

g0)=2x0=1=-1,g)=2x1 - 1=1,g2) =2x2 -1 =3. 99I(d x ¥ ST T IACHA
fafem g(x) @PNE 203, I7 (=1, =3); (0, =1), (1, 1) 8 (2, 3) TS (x, y) ST PN T OIZCA
e @fbals 2@ el | aft v 2 (o @RIt == |

2.4 SCoFwCEd eefiis g9 ¢

3a(a) y=f(x) 251 @3 el Ko | @b vy TR @, x GR y TFTe | T8 G2 T91F 2o
“FSIT T 2 | (12 TIF9 2P S RS a0 Sors< ofemt i | SIsEl 24w R0
«qe M Srad IR |

1. %35 SCAFF (Constant Function) : (T ST ©Y G032 T« BT (12 SC2FHHS 6
(A AP SIFS | SUIReTHe, y = f(x) = 10 T G 475 oS 1 @3 9 =7, x-99 W+ T3
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(2 Al (41, y AR 10-431 T | ARSI, y = y, A y=a, To1 G0 P78 SCAHS | FAF Snififon
ATSCE AT G SISl FLEICIAT O] ({0 A | & T (7% =0 a) Ay, (@ 3.1)

y

Yo

0
@ 3.1

FYTSICE TS (oG, G BTl TeoMS SR ALEe 0l &1 © y = a+a x+a,x>+...+a X"
@A n 251 G 2241 | 9B -9 S SR S 2oMkG Seewee [ifew amiren (i
2 |

I n =0 T, O y = a, (FF SCFF)

W n = 1 =, OFEA y =a +ax (tzfss S[Co%<s, linear function)

W n = 2 T, O y=a+ax+ a2x2 (Rare i, Quadratic function)

M n =3, SAy = a,+ ax + ax’+ ax’ (fqare ito%s, Cubic function) 2w |

2. (A< A FFeTeafdF WowSF (Linear Function):

@RF SRR AR AN 21 y = aq+a x| G2 AN a, 26 THF (@AIN IR a, T
@GS 2ol A BIe | a,>0 @R a,>0 40 Ol 3.2 7R fbrg Feeif Gz | waig, a,< 0 20e
I A 791 3.3 7 Brg a>0 <R a,<0 A0 S GG FECHA SR |

(a>0a<0)

y = ajtax

X 59 3.3 X
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3. feEre SCerF< (Quadratic Function) : (¥ ST FIA SR QTS THON T {, OIF
el S(Cow <@l 23|
Tuizgel 1) ax® + 2hxy + by? + 2gx + 2fy + ¢ = 0
2) y=ax*+bx +c¢
3) y =3x% + 4x + 5 399
SeIfoTe 2% A (@4ll, 91T W (@2, 2AfEF @ oG T (@0 T ARSI fFhe (@t
B

4. I27MIMB SCFSF (Polynomial Function) :

I x @ y SERIMT 2ARIEE F=oFTEF I 41 I dSIE @ y = ax" +ax*' + ..+a QA
a,(#0); a,, a,..., a_ IR ABI 7Y Ll 67F €32 n G GG AR, OIFE y (F I TR
X 49 G0 n-TMC I22MEHT SCoFF | QAT SCAFFO #1779 2ol R |

THIZRTTA, y = x—1 8 y = X2+ x + | T4 xeR IANFE x-9F 43I0 ¢ faqre qeomaE
A |

S, f(x) = ax®+ bx2+ cx + d (@A a, b, ¢, d FITE 75 8 a # 0 (F 767 27 GG FCoF |
3 (AR SRS (3146 a, b, ¢, d-7 2fFataa T #Af7afEe 27| wefHifere @ a7 @A
¢(Q) = aQ*+bQ>+cQ+ d(a>0, b <0, ¢ >0, d>0 ¢ 3ac > b?) 92 fGI© FCHHFA 12T | 97 B
@, (B9 3.4) R, f(x) = —x3 + 4x2-X — 6 G2 JFI0F CFa B I 4 7R-GF 7 |

y y=c(Q)

N

oa 3.4
3. 9ioA™E === (Power Functions) :

T I SCAFFCE f(x) = Ax" (x > 0,r GR A (T~ 675 AT 2P 1 W O OIS
& SO e 27 | SRSl O Jfad 2R &y (@ el I T4 W ORI SHEF 753
TS & SCoFF IR FA T | @ y =2.73KOS 1075 (1.02) (@A y (RATEN N6 SO N,
K (RN o1 8 L (e & |
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15]
10
5 N X
2 1 &/ 3\
y = f(x)
g 4

ea Basles f(x) = x* @3 ERbawf (It 26, r @3 Koy Jmig S fefe aea 1 oa 8 A
Q@RI AR r GF LT P SAfRASe 2eq A 0w @At 47 IOl 2NTT W

2

Wix
y y 2 Y y=x3]/ /y=x
N M» / y=X y2
y=x"(0<r<1) y =x (r>1) y =Xx" (r=1) | y=x ¥
|
1 1 1 /
1 X 1 X 1 X 1 X
fog 5 fog 6 foq 7 foa 8

4. 5% <%= (Exponential function) : & f : R—R @30 T @A f(x) = a% xeR
8 x G0 AT AT AL, SIRCE f SCAFRCE IeT 27 5T SCoHF | T4 a = 1, 937 377 xeR
9T T f(x) = 1 OU 4 xeR @ o f(x) = 1 Wi f G 475 ST | T2 a>1 [pF
STHFFD 49 R @ThRd ToF @3 e AR A el SCoFF (strictly monotonically
increasing function) 8 ©IF AT 27 (0, <) Al G AR Y& &S (unbounded open
interval) | I49 0 <a < 1 O« W o0 R QTS (set) ToF oo aiel SRcaial it fomsl
B (strictly monotonically decreasing function) € OIF &9 2e7 (0, o<), TAJ a = ¢ e
28 3 OF NSl G [ Sfem A7 O f(x) = e, XE R 6 SoF(F G35 {017 ot |
@ACRY 2 > 1, A e* I5 SCoFI (0, oc) YTH2A ToF ARSI SCHAIE] ST 8 Ol A
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w5 | ST, SLtates Jia, Tl e, TugRTe S 2o 2RCem CFa 92 @oas
SCAHS IR T 2 |

GIF M f(x) = a* € g(x) = x* 93 Y2 A SCAFS (A T4 AW O T CFCq s
x 2T 27 ¢ a 3 A @R @S THIT SoFFF 7| WK ToRa ¢wg Pl 7T AF
8 x ARSI T T4 (AT *fE S 77|

Gl SCeERCa e ey awfe grem:

f(t)
f(t) N
A f(v = Aa'
(a>1)
N A
f(t) = Aa'

wn

0 t 0 7t

59 9 : f(t) = Aa(a>1) -7 =129 5@ 10 : f(t) = Aa'(O<a<l) -7 Tafoa

ANV SCoFS (logarithmic function) :

£(0, o<)>R STFF f(x) = log x, x>0 (a G LTI T L) -92 7T @l IS 20T O
SNV ST I 22 | LGS AW AL a (F S9N W4 (base) @1 27 | a>1 20T (0, o)
ST log x GG AARLSICI ST ST G- O<a<] Z05T (0, o<) STFICE log x GG ARSI
TGS SCATE T | [T a = e, 949 log x AT SIS FTWTI %< (natural logarith-
mic function) I 27 TF #ifF9K (domain) (0, o<) @ & R T2 a=0; O log x ATV
el S9NV SIS (common logarithnic function) T8 27 | R RERICA Tar 1 A=A
log x FETCT ST log x (2 (@RI |

g(x)

) / e

0 ™ X
_1-
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0y Feie @iy sremea oo affe @ miFefon 2F, aral Jem 29 2o
AR o) FeIRE S9N SCoArFF g(x) = 1~x TJIZ0 &7 |

2.5 gARifzee g3k afe

2.5.1 HAAIRS AU

erifeive 77 717 SRiFe IRAPTLEF AT FRAF 779! 2fsfb A @i ffwe faaseica afde
20e] €3 MAPTRCE G0 S Al QRRIMRT AIEH (sequence of numbers) J&0 2 | GI(6
QAR Al S@ I (finite) I SHI (infinite) Y2 AT 200 A |

Twizad : 3, 8, 13, 18, 23—«fb 5 #twa T3 SI@s 9 (T (T AT 03 5 (e} T 217701
W siedl AT |

Twizzel : 2, 6, 18, 54, 162....~af6 @3 SN S, T (@0 7S 3 07 wdt F0e1 277!
Mo 2N T |

GBS AMSFIE v, uy, Uy, U ... B OO 4 & | u T n-OF G S
AFe *W (general term) (& | G0 S {u}dl<u> oz @4l (=74l 27| u wefie Ao 7
Gl AT n @7 B 1, 2, 3... IPNT SEFva 2w, @S, o smafe e w1 27|

n 1 2 3

e {n+1}‘5’ T (2721 2, 48 (C1P(-D)=0, 3, -8, 15....

2.5.2 cifdl qt S ¢ (@A SGFCE WSS @iol W@l [ial ©F 7 I& FA0e ©iE T I9
1AM {u } G0 SN T, OF u +uu+... AR Yu (G0 N T 209 | GG @ AN

SN 42 PR RS A | u,,u,,0,... (F I F6a 22, @SR, gor, # a1 |
Twizel ;S @ 1) 14243+....410; 2) 14y, +y,+y,+y,
SN G 1) 1342°43%.. 2) Ty hy +.
(I BT (el 29 n 2T @IS - SRFE @ioree e @R 3200E S Al e

391 27| JeAR Yu SHIN (elfa (@ n-o SRS (@ioreet we: Sy = Uy Xt u, =2y

i=1

2.6 QT I AT SACATF

(a, b) TARTS f(x) T (1D T TS| (@I KYCe 77 Fiw! 1 AF O @ e
f(x) SCFFOIT A2 ST 6 27 | S wffoeg SCowiad @iba e @Fg (o1 =
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T @3 Bt (F1Lbg oFa I AW | @-(FCAl [T x=a (@ f(x) FIHEE SARMen @1 27 W
lin}r f(x)=lim f(x)=f(a) T3]

TSR x=a (O f(x) AT Aoz 7571 203 3 fi(a) Tl 77 @z Im £(x) =1(a) =z wefie

lim f(x) = lim f(x)=1(a) g %illgf(a+h)=£ii%f(a—h)=f(a) 23|

X—a x—a

F— -
T = <

‘l, t } } } | t f t ==
~2 1 2 I T 1 2 - / 1 2
|

5@ 12 : f(x) = x*+3 5@ 13 : f(x) = |x| B9 13 f(x) =x

5@ 12 @ f(x) = x+3 W0, 7 13 (O f(x) = |x| 93 TOF BT f(x) = x SCHAFIH (-2, 2)
face s |

wieffe Stz woFRcs AsiReeid AEwie T Im—

@b TS TS x=a KU f(x) SCFHL Sz 27 I 6>0 a7 g [ AF @
|f(x)—f(a)|l<e, T2 |x—a] < 6, (@ A €>0-F &=V, T(A |

Twiggal: 2.4.1: AN I @ y =|x| SCHATFFO AKG W< |

y =|x| SerFt =g 5@ 13-(o fdfe =tz | =i SIf [x] = x 7299 x>0 [x] @F —x T2
x<0

@TAfT (ATF (A AT @ (—ox, o) IRMECE [x| FIGZ WIfvzg | Foak x=0 [FYre 3 wiRizmel

o N
[<BIF FICeTR DA |

a1 x=0 e lim £(x) = lim (=x) =0
Iimf(x)=1limx=0
x—0* x—0*

£(0) = 0
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- X y=£(x)

<
Il

y=Ix]

> X

0
5@ 13
FoRk lim f(x) = lim f(x) = {(0)
x—0" x—0"

=

wiefie x=0 Rgfore St wiffozn |

widffe y=|x| SCAFFO ALG2 v |
THZAA : 2.4.2 1 A8 @ f(X) = 2X AT G0 NAMDZT AT |

y = f(x)
T y = 2(x)
6+6
6 [J.--... 1
66| T/
< / L > X
g 14

@ AT x=3 6 T T AT W £(3) = 6 G4 276 TATHG @2 [Tyre wifven ziet 7,
(I M2 €>0 TS (FBIR @F 7 (& OFF &) 5>0 g W, 20 21T 432 (=ITHl, @iot sArea
A, TG T (3-0, 3+8) WA x (6T e WA Golj FAF SCAFIA (6-€, 6+€ ) A Afefo
G5 Sl 09 | e x=3 49 Faoae] Rmafer Somrsa MMl f(3) @ IR s
A1 TM €= 0.01 € = 0.002 #&1 2T, O x€ (3-0.002, 3+0.002) Toi7 i f(x) @ Aot
f(3) 99 € WACTT A& T T | S f(x)e (f(3-0.002, 3+.002)) @R f(x)€ (6-0.004,
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6+0.004) @2 FTFH AT S (3) = 6 99 (ACF € = 0.001 FTHCGH &) O «F W W &=l 27
8<0.005 ©izteT @ft ey 203 | TLffe AMFTSITF B! F&T! AT (T x=a 3 &FR (@T-(FICA AED (0
f(x); f(a) 9 € FACY WY I FACI T&F O<€ /2 B | XE (a—€ /2, a+€ /2)-43 &= f(x)€ (2a—
€, 2a+€) TA| f(x) = 2x 93 ICAFH0 xeR 9T ATSFL [Tqre = fved |

Twigad 2.4.3 : G0 SAFS f: RoR 3o 73 e @

XI5 _g1s
—5 5 9 x#a
X —a

3
a
=— Jq x=a

4

GTFCE R @9 @99 { @7 wfoemel 2137w 55 |

f(x)=

15

15
T : 4R xeR R x#a| A f(X) = ———— @7 Temfifes ST G a o
X —a

R-93 ¥ x G &) S0z |

X —a
15 15
X —a _
lim f(x) = lim =lim—2=2 _T-x—a#0
o, X_)E ) xoa x12 g2 xoa x12_g!2 [ ]
X—a
15a15—1 Xn_an .
= 5 1 na"_I, TN n GISF ﬂ‘-‘l/?k?m
12a x—a X —a

5
2233 e f(a):izf ~lim f(x) # t(a)

o o~

TR n = a RYC® f SRz 77| o9, R @4 T f S(fifbzg =7 |

2.6.1 SfvEm SCAFFA e 5oz :
(i) 93 35 o FMIZ Sffbzy oA |
(i) @2 AR ke w3t ey SerFea [@iarwe a1 [raerws sz Srsrss 23|

(i) 992 SARPR F@re Y26 SRz SRR Yo G0 ST SCAFS |

(iv) @32 AP FceEre 12l Sikiben SICorFaa Sisre @i SR SoMFs 203 AW S[HE
RO AR (I ST #7071 27 |
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(v) G0 SCAFS (Il TF 8 AT AT (close-end) T2 Z(& @A AT SCAFF =07
5 «3(b S (FIC TS 2T (open end) SRz 2061 G STG 200€ G Al 718 20O 7T |

2.7 A

3 G ST @ SerFEa (74fog 31 @ E 2% CAvS 207 | T ¢ W @]

Wbz SR 49 @ ([IRPe el 2z |

2.8 SrpAttEe

1.
2.

oS BT IR AN SICFFFT N 2Ny 2w |
0T Sormafe] 1 4@0aa SIS ?
a) y = 2x*-30x*+126x+59 b) y= x*+6x+15

3. f(x) = xX*-3x—4-93 (=12bg & T |

4. qrARIEFS @ @fag ey el e |
5. f(x) = |x+1| & =ffozn SorFs? 280 F0F (A
2.9 ezl

1. K. Sydsaeter and P. Hammond: (2002) : Mathematics for Economic Analysis, Pearson
Educational Asia : Delhi.

2. Allen, R.GD. (1938) : Mathematical Analysis for Economists, MacMillan.

3. Chiang, Alpha C. (1967): Fundamental Methods of Mathematical Economics, McGraw
Hill Book Company.

4. Mehta, B.C. and GM.K. Madnani (1997) : Mathematics for Economists, Sultan Chand

and Sons.
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aFF 3 O a3 veraife Mg Srorwres Seaae q Saae

1

3.1 St

32 amEa

33 @A @4E At

3.4 ~fea S ¢ o SR A wgAS

3.5 HAfTerTE 29 ¢ o wdtafed eieAy

3.6 SGAFEGE AJE WEAcen

3.7 G, @t 8 SlTETd SR

3.8 Taom ¢ Twed WA TRAFES 8 OiF ATl
3.9 i

3.10 SpAerat
3.11 agefe

2.1 Tay

G2 G0 Al T YIRA TCE AR
® (Tl SCHFHT Ao

® (T AT SFIFEIAL [N

® U2 T SCOIHT SRR (A4, WO S CIIFCeT (F(A SeTe|

o FoR ¢ Twhwd WA T[T @6z 8 ©itwa Al

3.2 o
Sefifen @3 wrgelf REw @ @i 1 F© wo TR A0 siffafSe 23| @2 sifiasta

23 A I TG T SCAFFFOA (@ 45 A 2IES G SATEAB ST I6 27 S@ahets] | S ifed
CFC@ (T St Jiad 03 el Ik 209, D g0 Jad A0 A3 GRe@d Aed sAf{aon
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Ty SR ARG 2|y = f(x) SR G2 x GERIME ARSI 0 y @7 Ao oFF Fl
A O [EB IACED F1 T STSIFTC NG |

2.3 (I @dE 9fe

SAfeq 2liton 936 wwes)el (Fa @en 7y Rag @ T 705t 705 Teoiwts Afses
AR BACE (L7 (7l A GIoR O Jfaret oifo &plo o Tl 299l | @9 y = f(x) 97 S0
Y y @ X GF SO TRF o7 T T O 2 IS (F1bad it @2 2t wia € i
T 49N (7 | y = ax+b T 2ifre weraifba (w0g a’-7 Mws it A 9f9 @3 b’ -7
(B (ARNCA 2 1 M “a’-F 4 481 @R 00! 27 Ozt @40 91-MF (40T T MeE 49 (steep)
©ItA AT A TEYA 27 @3 ‘a’ W 0T @ AoSF 27 oizee @< FRfoydl =31 «am @3 agel
T @RI (@ @I @R @ @it [fd® e @ =i siwl a7 o7 vl at wfets, @T2ifbrag
@ @ic e JKqre wfse e vese f-9ad €2 Jre Seas J& 23 | GG /(a) A
AFMH T T | JOAR /(a) QTN y = f(x) SCFHEA (a, f(a)) T wfFe s wfo|

B
3/ M Q(x+0x, y+dy)

>
X

4 AF, AB I@CIT y=f(x) SIRibzn ql AFe ST GF 0 o5 @38 P(x, y) 8 Q(x+0x,
y+Oy) @2 @R Toig IRz 2l % | 47 AT QP FHNF IS FACH ©f x WCHS GANE
T AT O (19 Teoig 0 | wdie LXRP = 01 P € Q H03 x OCFA &9 9 PM € QN &% 9=
T4 QA | SR P (tF QN @ T2iF PS 19 i (ZICa! | ©izta PS = MN = ON — OM = x +0x
~x=0x @ 0Q = QN - SN = y + dy -~y = Oy LSPQ = 0 = ZXRP;

_S_ Yy

s tan© =
PS Ox

I AB IEEAE ol Tita @ Q—P 27, widie P ¢ Q 39 FIRIfR 23 Wi PQ Tl PT {54
A0 AT TA | CTTFCG Sx—0, IR 0—0 2 @A ¢ =L XTP
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s.tan®=1lim tan® = lim S_y = d_y
Q—P 8x—0 8X dX

o ‘ d
TeAR AB IFCILR P(x, y) RMCe K3 0 (@ICa %

3.4 ~(F7 A® & OF TIFe 4l SGAS

431 [T xy CF0 (plane) GG IFCIAR ToiA P 46 [ | 93 (@417 Toig ol @l 7 Q fcw
GF FIEAEAE AT PQ I& 41 26

T.
y t' y YA ', Q=(a+h,
s, f(a+h)
* Qf
Q P (a+h)
- /P=at@) -y
> N N
© X 0 X Fe
Fig. : 4.1 Fig. 4.2 Fig. 4.3

3 PQ FHEHANS 0T FoF (secart) U2 O3 M, P (F %9 @0¢ ©F Q (s P @3 facs
R O 20e AF OE PT RO @ AWifs (limiting) 95 siieat T Ot 761 27 (P-<3
CATH) G2 F6F (AT P [Ryre =7 AT TAERE 4.1-4.3 (8 Il =g |

P 9@ ZINF [a, f(a)] | 94 f @7 @75@q Toig SRFS P @7 fa6a9! Q @ x SICHT FIF 43l
qF a+h @A h @I G0 57 72718 h # 0 e Q GF x TCHA FIAIF a 77 [5G a @ (w630
4 Q # P @29 Q f @3 (¢1AbTg By AR OF y S ZHF f(a+h) SMo9d P 8 Q T BT

M””(l) ﬂﬁﬁﬂ?

SANHHF 97 Eoa ©loiret ql S@awee Sloeel @l 23| (Newton quotient or differential

JAGEE P=(a,f(a)) @ Q=(a+h, f(a+w)). PQ TS5 bIe ZCe7 m =

0
quotient) | I h=0 ¥ O m SFRES Z(J FIF m= 304 | f5€ 739 Q iz P «e 6! gre
TS (Q tends to P), f (51¥Ha I99 ©9 Q @9 x TINF a+h, a-7 WS W= 20O ATF € h, 0
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s At 0-7 IR 209 ATF (h tends to zero) | €2 ATH PQ T, P Fre X sifdee =711
wiefie h T2 ¥+ 20O ACF (3 ST (1) @ m €T A @EN P (5 B | TR I&7 A7

f’(a) =lim

h—0

f(a+h)—f(a)
h

fi(a) TN f =14b@9 a RWTe =7@41, (Derivative)
f(x) EIBTE =g 7NFAe @ (a, f(a)) [TYF ACATE y—f(a)=f/(a)(x—a)

Trrzgel : 3.2.1 9@ 2 SPAIE f(x) = x2 G SCARRA ACACE £/(a) el i | f’(%),f’(O) X
£/ (~1) 97 Al fdm |

AL @ f(x) = x> @9 (FC9 f(a+h) = (a + h)>= a®>+ 2ah + h?

\ f(a+h) —f(a) = (a®+ 2ah + h?) — a>= 2ah + h?

TR e £ £ 0-F G

f(a+h)—f(a) 2ah+h> h(2a+h)

m 2 =2a+h

f(a+h)—f
o ()= lim RN @ )220
h—0 h h—0

1 1
U a =y, O f(§)=2—5=1

PWda=094q{/(0)=2Xx0=0
4 a = —1 O f(—1) = 2 X (-1)= 2

sifdred IIFE CF@ I_IEE (FCa (derivative) (T OIIFeTe oz (differential notéltion)
T 41 T ol T1afvs (Lebnitz) 2T | 7 S0 y = f(x) T8 OGS OF f/(x) 2@ d—z Bl
df (x)

dx

d
dfie y = x2 97 CF(G d—i=2x
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T A oifeg 2itE w2 f’(X):%

— AX)—f h)— f
_ i (X=4%) (X):lim—(x-i_zl (X),@aw%cwwwzm

Ax—0 AX h—0

[ SEAIER W x = x + hel T 94 f'(c)z}ligfolM QITIRIERSIECCRIS)

X—c
FTHAR (T (@A0RY X = ¢ + h, TSGR x—>¢ T4 h—0, | ™F92 x = ¢ [TYro £'(x) 97 7+ £'(c)
a2 ol i £(c) = £7(x)

X=cC

f S FIF | TSNS ¢ /Mo TPl (differentiable of deriable) F61 203 I £'(c) @I
AN WFY AT R x [TCO f AAFF TBqaaTe (W79 2AfFAF x-9F ACATT { SCAHH
wete AAfeE o7 T

TR i) xel 2061 €% RMTS S0ofFs  : [SR @9 SIS0 AN ey 2FCo At At Tie
IO AT | PTLRY SRBeTe S2%F (derived function) f” @3 AR e [ 99 TolgZ (subset)
IS0

ii) 1 ST (@I 79 x @ £7(x) G T +oc A —oc Z0S AN | GITFC, x [T  SCAFH
SFITETS SN 4l B |

iif) g—z il g6 A afewe b %(y) Gl

o9, At e dy=dx R 59 F1 AE T, GCF 7Tl 20 [Ty Bx w2@ ‘y @3 € G x|
N er@gFete (left hand derivative) d<) ©IF 9% Fe7&r (Right hand derivative) :

A1 T, f: [a, b]| >R S0 [a, b] G2 % € AT SIFAICE AR | 441 T, c€ [a, b] TM

lim— f(c+h)—1f(c)
h

h—0

9T FAN SfFg ACF @ 67 A7, ¢ [KYCS £ ACAFH AN SBIT67 TG

%% €% Tz T Lt (c) 7 Bfies w1 71 e LE(c) = lim-— D =IO

h—0 h

. f(c+h)—f
x=c TS f ST Ul Sraamelees oy 2eCa A hlquM G TR T

—0 h

IF @R @I Rf’(c) @<t fofrs a1 a7 |
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oAk RE(c)=lim + e+ =1

h—0

IO x = ¢ RMCS f SoFF SRFNCAT 2061 I LE'(c) 8 Rf'(c) TOrHag AW oy S
@G3R ST I+ el 2T | SIRCe M ¢ Yo f S SRl 23 9t Lf'(c) = Rf"(c) = f'(c),
[a, b] IS AT ﬁ"'{(.@ O@gFers (Derivative at the end point of the interval [a, b])

¢ = a T(A ¢ RMTo f SRFECAET 203 M Rf(c) G TP S ACF G SIRee sisEi &4 £(c)
= Lf'(c)|

[a, b] TS (FIE K ¢ (© SCAFS [a, b] >R SRR 20 7 £7(c) € FAN wfeg
QITF GR CICFE
'), =f(c)TTa<b<c
=Rf'(c) I c=a
=Lf'(c)ITc=b
& (Differential) :

f(x) M f(x) 9T WIS 2 IR x €T I Ax T, OCF f(x) 97 TG df(x) AH© 2 df(x)
= f(x) AX...(1) G2 F=[FF M | W £ (x) = x O £/(x) = 1 GR CICFCG (1) TR AN (ATF
AT dx=Ax | TG, T x G0 A SN O x GF SRFe wefie dx GF WA Ax GF 7F GF
3 wfeq 27| Joak I y= f(x) 2T O (1) TR AN (AT AF, dy = f'(x) dx | 9<ie @&
AT ORI o 63 AT SIS 8 FHo o= SR SO I |

TrRRel 3.2.2 : SIGAFACEE A WIS SR (G141 (T AT SIS [ |
AL ;4 f(x) = ¢; @A xeER, G 4 | O, ¢

lim f(c+h)—f(c)
h—0 h

. _c—c¢C
=¥11L%T [ f(x)=c,xeR]

=0 .. f(x+h)=c, x+heR

Tuizgel 3.2.3 : SBIFGE AL NfOF AR S (T (ax>+bx+c) SCAFFOI SIS (5
203, G4 a, b 8 ¢ ¥ ToT® < |

AN ¢ 4 f(x) = ax®+bx+c; x€ R OI(F TSIFACSA AL Sifod AR AR (3,

43



f(x+h)—f 2 a2
lim (x+h)-1f(x) — lim {a(x+h)” +b(x+h)+c}—(ax” +bx +c)
h—0 h h—0 h

ax® +2axh+ah”> +bx+bh+c—ax* —bx=c¢

= lim
h—0 h
. h(2ax +ah+ b) .
=lim——— = hm(2ax+ah+b)['.' h—0;.. h;tO]
h—0 h h—0

=lim2ax +limah+limb=2ax+ax0+b=2ax+Db

h—0 h—0 h—0
ez (%) =i(ax2 +bx+c)= 2ax+b
o dx

Turzgel 3.2.4 : f(x) = |x|; xR Z0ET @I 2T Nifed AR TS (@ x=0 7re f
TS SR T |

AL - @Ry, f(x) = [x|; xR TR
f(x) = —x x<0
=0 x=0
= X x>0

et lime JOFM=FO© ) f(h)-0

h—0 h h—0 h

= tim 2= lim (-D[+h—>07,~h=0]

hs0~ h  noso™

T lim —f(0+h:1_f(0): lim

h—ot h—0"

f(h)-0

= lim E[-.-h—>o+, .-.h;to]

N
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= lim (1)=1 ~Rf(0)=1

h—0t

@R, Lf'(0) # R £7(0), JoK, x = 0 [YC® f S5 2 |

3.5 ARSI 2T @ ©iF N TAOF Sles

v f(a+hz—f(a)

AT (@ @2 SANHDE a3 TS5 ©lsiret | h—0 @3 A= 12 a [TYCs f @7 s “lewl 7|
widfie ‘2’ fre f 93 SIfa Aifaes 217 @I £7(a) |

weftafes owea Sgeifes 2 ff Taie ewgsd | @-@IE ARt Sgeifss 2@
ez %@ t'(a)/f(a) 7% T2 T 27|

@ AT (A @6 @ f[Gfne s g v aws 3|

3 ANHTE I 27 a (ACF a+h @2 TSAE f GF 9T AfTS 29|

C(x) = x 9% ) Aghed I
R(x) = x 43¢ A4 [RFweg oy
n(x) = R(x) — C(x) = x 955 &3 (AT A Aced «ifFwe |

g (%@ C'(x) @ x 97 AT 7, R'(x) @@ 2ifes 97 8 n'(x) @t Afes are |
TfAfefmele Az SR @RITe 2IfFs QRN 92 FCE | (T

A T = C'(x) lim C(X+h)—C(X)

h—0 h

ATF 7 € 91T [T WY TS 2AfSH 1 T | 9 FIGla (i 57 99 0 (37 F9b! TesAwe
F(E OF T | OAR ¢ = ¢(x) @ITE (M [T SCoFFS |

c(x de(x
T A (Averagi cost) :Q R 2AifeF 5w (Marginal cost) = d( )
X X
de, X—cC
i[Eszx—zl[E_S}l(Mc_Ac)
dx \ x x2 x| dx x| x

d(c 1
Tt AC (@4 (AC=Average Cost) WHIfeIal 27 ©izra a (;) <0 weat < (MC=AC)<0 =
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MC < AC 99 MC @21 AC @LIF 6 SR IS T4 AC T (AT OICF | TeItaz T4 AC
@41 THIGYA 27 T4 MC @4 AC @ TTh ST B0 | T2 (G4 66 o, AC @4l MC
@A (2 I | G0 @Fa (74 T | wL[ifore vifzna Ffegiomel o= cF @ Skae=q
QT & A |

pifan «ab IeRIIfSfed o (Multi-Variate Function) | I «0d &) (AF ©Y T
VI 9197 91 AR O Bifznl Serss 2w 41 A q=f(p) @ p (R AT 7 € q @RIl
vifzwie i | ifEve Ffogierel 9oIte (@RI | TR MTHE *Tesdl AfRMSTem 0w, T vifEve
AR 2fad 27|

_Aq/qx100 _Aq p

Wﬁﬁep—m A q Y Ap € Aq CRITE WA #If7aee @ bifvia Ao #ifz<e |
@4 Ap [ 432 Fu 27 welie

—lim 24 . P_pdq

e, = 1m = 4 1 23 sifenis [egere nin fEfogisieel, @Ry bifenl s

=0 Ap q qdp

dq
YIS DIEPT=T 23 TR dp<0 G2 AGFTSITE Hifew wivere Ffegiome 4o 27|

3.6 SQATECTE AFE [wHAQLe

I (a, b) € TSAE (@A Y x-4 u : (a, b)—>R € v : (a, b)—R IS 7367 7AW
SBIFACEE WY AF O F

. d __du
(i) dX(Cu)—c o @A ¢ G 7T

d du | dv
i) —(utv)=""+T
(i) dx (u V) dx dx
i(uv)—uﬂ+v-d—u
(i dx dx dx
Jdu_ v
(iv)%(ﬂ:M,ﬁ(a,b)Wﬂ?ﬁﬂxﬂﬁWv¢0®|
x (v v

Tuigge 3.4.1 : &40 A u=x’, v = log x @ w = e OIR(E [WHER® (Flq S@aaere f«(of T |
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)

V)

ii)

iii)

= (5w) i) < (utv)
d d
&(UV) V) &(%j
L (sw)=L(5er) =5-L (er) =5e* 1) ¢ Frmepiray
dx dx dx
(;ix(uiv)=(;ix(xsi10gex)
:%(ﬁ)i%(logex) [(ii) = ]
=3x2+_
X

d X
&(uw)——x(x% )

d d
=x*{et)+et (x’) [iD) 7 Fpic)
=x’e* +e*3x’ = e"(x3 +3x2)
d d x
&(uv):&(xﬂoge )

= x3(;ix(loge")+log;‘f—x(x3) [T (i) STRAICA]

= x3l+logex~ 3x?
X

=x*+3x”log,*
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iii)

= (uw)



dy
Triead : 3.4.2 1y = log x ¥, (TAA a (T (FICAN 4GS AL, & G N FO Z(J?

AL - y= logex = (logex) (logae) [ lognm = logpm lognp m, n, p>0]

Jdy_d
R {(log, x) (log, )}
[- loge G SEE|

d 1 d 1
=log,e—Ilog. x=—log, e|" —log, x=—
dx X dx X

f @6 75 SCFFF f(x) = A T, OZCE £/(x) = 0 92l f(x) = A=>f'(x) = 0
o9 vi
M y=f(x) @ @A F=F (o T ACEF ORCH SGFTFAC (o Sy 27 | wieffe

y=A+fx) >y =1(x)

T vii

y = f(x) (& IM A @5 ACF (Multiplicative constant) SRFSCH (b A0 77 |
gdfie y = A f(x) =y’ = Af’(x)

TR viii

e % (Power Rule) : f(x) = x* — f’(x) = ax*!

[T a GFO A0l (arbitrary) 5]
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3.7 9, @4 @ SlAFCEd SqFe

QAT £8 g, A (FIF T AWI MA@ GRS 16 A, ORle F(x) = f(x) + g(x) @2
9@ 7R A F SCAFE (F 8 g7 @oiwa1 7o7 77 widie f = f + g | 9kE G(x) = f(x) — g(x)
€% g AR RS G ST 67 2 £ 8 G-F ANy ¢ O @ WG = f — g S|

M x Lo @ g RPN 2 O F=f+g € G=f-g8 x RYC® SRFAFAI] 20 |

Tod,  f(x)=f(x)+g(x) = F'(x) = f'(x) + g'(x)...(0)

G(x) = f(x)-g(x) = G'(x)=f"(x) —g’(x)...(i1)

o o~ fa

[ETINCST o2 [AICT :

i)+ g(x)]——f(x)+;—xg(x)
L1+ 20]= g5 700 el

2N (i) @ F @9 8o elewe ¢

F(X + h) - F(x) _ [f(x + h) + g(X + h)] - [f(x) + g(x)]
h h

_ f(x+h)—f(x) g(x+h)—g(x)

h h

T h—>0 T (¥ Y3 TR TG £(x) € g'(x) 97 [M(F T2 20O O | TR

F()=tim TR e
h—0 h
Twizgel T2 961 A W n(x) =W A WMo, R(x) 8 C(x) IAGEE SR € IR SCofws o3

SRt m(x) = R(x)-C(x) RS 1'(x) = R'(x)-C'(x) 9& 7'(x) Al 2@ =e *[«5 27 749 R'(x)
= C'(x) 27 4l 2IfSF =7, 2ifSs a7 27|

I TS SReTe Ol SIReltod (Fl51eT 27 | Sl

d d d
d—x[fl(x)+...+fn(x)] = fl(x)+...+d—xfn(x)

49



Twizad 3.5.1: n 9IS T (FI9 T2 n—th degree polynomial) SF& fefar FCal
d n n-1 2
RARINIDES d—x(anx +a,_ x" +.4a,x +a1x+a0)

x—1

=na,x"" +(n—1)a,_x"+.+a,

M (Fg A-T ST IR £ '€ g b SCAHS 2, OIRCE F(x) = f(x) g(x) (F '8 g-7 o S[CAFS
(Product) &7 23| @ F=f-g 2(d | I f(x)=x 8 g(x)=x> T, O (f-g)x = x* @ f'(x)=1 @
g’ (x)=2x ¢ (f.g)'x=3x> Wi (f-g)x G &F (x) - g'(x)=2x T FCZ AN ZC 0 |

M f 8 g TowHz x KMo SR 23 OiZE F= f.g 8 x RYCo SR 204 |

F(x) =f(x)-g(x) = F'(x) = {"(x) - g(x) + £ (x) - g"(x)

forefren ot~ —[f(x)-lx)] = (x)-2(x)+ £(x): ~e(x)
@l T £ 8 g e SRBCe) I [TO5a Slorws:

f(x+ h)— f(x) e
h

F ag {67 Storet @Il

glx+ hz_ 2X) 1) 7t hs0 7 e ) @ o/(x) @ ifEre 21 | 93

F(x + hg —F(x) _f(x+h)g(x J; h)=E(Je(0) 0y | et (2) i i f(x) Gxerh) et

R 93R 2It7 @9l FE @S AR | A0

F(x+h)-F(x) _f(x+h)g(x+h)—f(x) -g(x+h)+f(x) g(x+h)-f(x)g(x) 3
" h

_ [M} (x+ )+ (x) [M} 03

M h—0 T 4 ORI IHARES FCHAR SlaFeT '(x) @ g’(x) @ e 27 | wigfie h£0 &=

g(x + h) = [M} h+ g(x)m |
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s g(X) ¢ 0+ g(x) = g(x) TCE, T h—0 2 | i GOIF (3) 93 oA ©ioret F, T8 h—0
O f'(x) - g(x) + f(x) + g'(x) 9 AifTe 27|

Twizel: 3.5.1: W h(x) = (x*-x) * (5x*+x?) T OZC h'(x) F9 2?2

A © h(x) = f(x) * g(x) @R f(x) = x*—x @R g(x) = 5x*+x2 QI £(x) = 3x—1 93 g'(x)
= 20x3+2x, o]

h(x) = f(x) » gx) + f(x) * g'(x)

= (3x%1) « (5x*+x?) + (x*—x) - (20x*+2x)

g2ffe h'(x) = 35x° — 20x* —3x>

C9we: (R A £ 8 g (RIE x KMo SRS Yo SIesrwag, @2 f(x)=f(x)|g(x)

431 AF g(x) # 0 S F, x KMo Acede 23| F (F 8 g-7 Sl @ 27 @R GGF (574l 2

f(x
F=fg |F'(x) @3 3@ 9% S99 &= 41 5 F(x), SR 9% F(x) =£ @GR f(x) = F(x)

- g(x) | POAR ST RPN (%) = FI(x) » g(x) + F(x) - g'(x)

4 8 WS g(x) M wd w3 AT

Fx)-g(x) = f(x)-£'(x)

[2(x)]

F(x) =

f
wiefie W £18 g, x RYTS SR 2 @R g(x) # 0 T OIFCE F=;X e STy

@R F(x)=——+~
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3x-5
g 1 4.52 1 F(x) =" 2T F(x) ¢ F(b) & 71 79 747

AU ¢ f(x) = 3x-5, g(x) = x-2, .. f'(x) =3, gx) =1
ToAR x#£2 G T

3(x-2)-(3x=5)x1 _3x-6-3x+5
(x-2)° (x-2)°

F’(x) =

x = 6 P F(6) = —— =~

(6-2) 16

3.8 o ¢ Twed WA @A € o ATl

#4q1 TIF, DCR @38 O o< f: DR, %¥ D @9 936 To{wtz D GF @947 SR S<ie
f'(x) 93 TBY ARF(I T2 xe D | €3 TS 7 (F xe D @F & y=f(x) 97 AT FCAF SBIFTST
(first order derivative) JeT 27 |

d
GFRGIC (IS 7 xe D, G5 &) SCoH 7 STl 23 O d—x[f’(X)] = @1 () 7

f’ qF ALY T TGIFS GR ABCF x FWro y=f(x) @9 @O TFCad o¥aFa1&r (second order

2

d dr.,
derivative) <o1l 28 | x€ D, &9 & y=f(x) 49 TS G T@FqeTe £7(x) Al d—Z Kl d_"[f (x)]
X

f’(x + h) - f'(x)

7171 fofere w1 231 | x RTe y=f(x) 9 TSl TR Sreaered wIfwy 23 I lim

h—o*

f'(x+h)—f£(x)

a2 lim 2 TOF ANE AT AN O Fg AF 8 S 7 2|

h—0"

d
THEAY 4.6.1: y = x(x+1) (x+2) T d—Z +© A7
X
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HAL @ @FARY y = x(x+1) (x+2)

j—i:(x+1)(x+2);—x(x)+x(x+2)ix(x+l)+x(x+1);—X(x+2)

= (x+1)(x+2) + x(x+2) +x(x+1)

ﬁ_i(d_Y)
© »dx? dx\dx

d d d
=d—x{(x+l)(x+2)}+d—x{x(x+2)}+d—x{x(x+l)}
d d d d d d
_(x+2)d—x(x+1)+(x+l)d—x(x+2)+(x+2)d—x(x)+xd—x(x+2)+(x+l)d—x(x)+xd—x(x+l)
= (x+2) + (x+1) + X + 2) + x+(x+1) + x

= 6x+6 = 6(x+1)
d2

Tz 4.6.2: (x+4)y = x T (x+1) 9 d—;y a7 W fief 9|
X

AN - are (x+4) y = X

L gy (R () e (o)

YTt dx (x+4)’

d’y 8 8 8

=1, -_°
RRCEEFNe (1+4) 5 125
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TwzAd 4.6.2 : I y=AK®, K-3 G0 SCoFF 27 (K>0), (@A A 8 o 20N 67, G y”
O 2(A?

y = AK*— y’=A a K*!
y” = A o (0-1)K*?
Twed wdFe (Higher Order Differentiation)

y” = 17(x) 97 SRIH 6T 2 ol FCNE ORI GR (&4 T y” = 7/(x) @2 SPAA |
GOITA 59 T SRFANE (34l 2A y@ = f9x, @R n FE SRFFNCF (@72 207 y™ = foy |

TAZA 4.6.4 : f(x) = 3x+6x°—x2 (x # 0) G 59 TN AT T S felof7 FCA |
AW : f'(x) = 3x+18x2-2x

f7(x) = 6x72 + 36x — 2

f7(x) = —18x* + 36

fY(x) = 72x3

11
Tuizad 4.6.5 : F(x)=3x 3 & 5o T STT SR FCAl |
REINEES f’(x)zllx%

£7(x) = 8—’;)(%

pexy = F0 %
9

£ (x) _880 -
27

P

&g e @ £7(0) = £7(0)= £7(0), & £4(0)-7 =FY (73 | TR f G ToRI TN +TF
SRR 8 ‘0’ (9 97 5o TN ST SEg (W3 |

AT : AT TG ST ST BleT G2 O el {0 6 (3128 BIteTa beiel | @ 3 £7(0)
> 0 2T O(d SCPFF P9 ATCe AFE (monotonically increasing) @} f'(x) < 0 I 7FeT x
GF G T O IO FI9Ne FCO ARFCA (monotonically decreasing)
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Qe @gelf e RITE, x GF 2RISR A A fi(x) @7 SAfFTSTa eiFfe e Fa11 welie
T f(x) THYA 2T OIZCE © F TR FHIEN 2 (increasing at an incresing rate) =l & JTCR
GZPI 2T (increasing at a decreasing rate) €3 (F(q O T SRFFCTT GFG S |

(@I (@2 T@9! (curvature) ol 27 ©IF B 4 £7(x) G ARKSF 207 N0 | W G2 BIead
ARTSTR 2 49 27 A £7(x) > 0 03 F&1 27 G40 T (convex) | @2 T&H ([T CFQ
f(x) FCT A AT FIREA FCH | A AW £7(x) < 0 27 02 I T A1 AT TP 2 |
O3 A0S AECIAT e See (F4 | I G2 T [l AT 79 2T 94 £7(x) = 0 T 8
@74 AFeadl 2 | Tl Brg Ten @ sRes (@2 (Rl 20 |

= f
y = (%) g A(X)

AN y = f(x) y =10

o >, > x
G BCF y = f(x) SCFFI £7(x) 8 £7(x) 97 AR o7 767 7 aFfs efiae sifarafe 2o |
[ x=a (ACF IFE@AH ATT JFCANT (S

(If) (As x increases through a, (the tangent to the curve)

the curve at x=a

f'(a) > 0 TR @R AT @26 9fSa Fow [edfice @i
’(a) > 0 e (turns anti-clockwise)

f(a) > 0 THRYA 79w @S caca =

7(a) = 0 AT (I
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f'(a) > 0 T I } G FoR TSI (@I
f”(a) < 0 SRET

f'(a) < 0 } ey } qfa SR [Reidre I3
f’(a) > 0 Tes

f(a) <0 } [BEISYE } @AM = = |

f”(a) = 0 AL

f’(a) > 0 iy } S IR ST (A
f”(a) < 0 NBRIoG

Twizad 4.7.1 @ y = 5x%+6 SoFHR0F I@e! FefT Fal|

S : f(x) = 10x, £7(x) = 10 > 0

sk I@CHG Te 20 |

5.7.1 (@ 93 BIfEZA SorwF @I p = agd(a, b > 0) € AT ST 50 (o 22

dR
R =pq= aqb+l IO MRZEZa(b+1)X6>O 2 q>0

@29 MR > 0 o7k MR @41 THIA |

d’R -
o\ ~=ab(b+1)q" "' >0 (" a,b,q>0)
q

ok MR (T4l T& |

3.9 A

9B GIFCE (FRITA 20 Bl PGS A0H G OF @993 Al | (@Iel sesiwiaa @t [ifve [Jvre

d
S (e BiE SIRNIR 98 G eI % G T @ <ol A ol sliffeT @ enififor
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I (ST TR | SITH I8 G OIF Aifed Srpracel [Rfen Sirerwae seae [ srafos sienbs
AT | @3 (G SR DS A0 Feig wieqifen saaifeg sicay oS fdiae a1 7 oie
ARTAMe 20z | PRI, THed SRECEE TG (Al SRS whed #AfFee 1 ©iF q@o
2431 @ SAfFaEe A O IFOIN 2F @ AARTE TS «iell (T © 171 T 2R Hrad MG |

3.10 St

1. SEIFCE AR RIS (T FACFT AIIReTST *[e] |

2. SBIFACEE AT 6T AR (3x3+4) -G TSI [oof3 0 |

2
3. TM f(x) = 2+5x T4 —§<xso

2
=2 — 5x g 0<x<§ el

OIZ(E SBIFACEE 2N o T [ I @ x = 0 [{yes (x) 97 =¥y A7 1|
4.y = (4x°=3) (2x°) €T SIS ST s e Tz |

5. (Il FIEE (N6 [ermemd Siesrsss @ - R=100Q — Q? UrFtd ©F 2AIfss oy fasfy weat
€ oAl AT A A 2AfFF EF AAfTRST @i |

3.11 argefe
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9T 4 O aF veraie {8 seorsraa shusad

Ao

4.1 T

42 i

4.3 g (ife= A

4.4 TG A ARfey fMdiarem a9 *=iwe e

4.5 AT @ A e Fidfiae

4.6 FAT AT GIR FIAT AITH TR

47 TEH € T ACAHE GIR S MR (9]
4.7.1 TG GAR TIGE SCHAF(FA SyiTeF T

4.8 TH(fEF @ A TIFACR T LATGAT *Stafe

4.9 A

4.10 ST
4.11 arzelfe

4.1 T

O3 GFFHH oIS FACH RRA] TS AT

® (A ST pUlg [ WERre SRFeTtas S

® (JIT AR A € A (F W [ceq simfo
® AR A € B FE Al
® TG @ SwH S(PFT 3R I MR 9 |

4.2 FE

sifee @3z TS Cwg veif (@i re A 1 T T azd T3 ol [diwd w1 srere
wzrgsldl | siferen [fe smafer seprcd, sIdtafos semifialem sia Sremwaa wad ¢ afed AT
vaE! el TR (At Rien wietafes ¢ aiifefss sretere 778 w31 2rne | @ R[fer Seoimtra
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SR SR (I IR (@A WS Sesive g F0, Jore! A 203 a1 9 w3y & w0
T FE (@I (SIS T i A0 207 | Sfie Geif¥iafers @2 5aw st (ATeeea =S e @
GRCF HCETb <Pl 2CACR |

@3 S B AW T600 F (@RI O 910 aMifefes @7k oo adfa 1 2zt @2 vawl e
wiefie (Il R AFD AT, SIF SCAFH0F 592! (Extreme Point) (8 71 7T ©f F 7
AR T O Tl SR @R 0T =6 i1 a1 20302 | 43 539 {75 I 1t 1S (Local and
Global Extreme Point) 5Iff® v @< @151 Freita Nefige a1 g ©f (el 263z |

4.3 fog CGliferd

M f(x) @3 #IfF7F D 27 wzE

CeD AE® [ 21 f 99 & < f(x) < f(c), 775 xe D @7 & ...(1)

de D &g 7% 201 f 93 &0 & f(x) > f(d), 7 xeD @ & ...(2)

(1) @ f(c) 20T A T 8 (2) @ f(d) ZCeT FTH S |1 W ¢ FYTe £ @3 5, D @3 910 [ipefs
A T =Y (strictly larger), SRR ¢ (F &1 BF IR A &% (strict maximum point) |
Sehrlelt] d 209 T T ﬁﬁ (strict minimum point) M f(x)>f(d) . 7561 xe D, x#d @3
Gl | Qe G FH TeT 2 5w g Al 77w 7 A 57 S (optional points and values or
extreme points and values) |

M D 20 £ (@Il S0 W ©OiRes D 2P —f (F ke 341 T God (@ (—f) (x) =
—f(x) | FTFAT (T f(x) < f(c) 2T AT xe D «F G, W QIR (FIeTG —f(x) > f(c) T 7 xe D
GF T | SSIR ¢, D AR f SCoFHS A FF I @R (@Fo™g ¢, D AR —f & 1w
3| 5@ 4.1 9 G2 AR AT 1 20—

C
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f S[oPFCre fombel 9 (stationary point) x, 2C3 AW f(x)) = 0 2| Eifiifes ©Itq, (Pl
SCAHFE (TG oRE x ST T ANGANA 27 04w (12 Ty 77 fopevat 7

y
y A y |
G A /i
| (|
I Lo
I 1T / I
I A ! I
| L 1§ | (|
| [ \ |
| | [N [
1 | f I [
| I | I / [
' ! ' b T
> ] " l > [ ' [
X rd
a d b X a X, X, X, b X
g : 3 q:4

5@ 2-9 cerfoafba o forvat 7, ¢ @ d @ ¢ 6 7w @ d [keyfS s 7 fot a1

5@ 3-93 =7elbata @il fwoet g (21 5 =1efbala arwsil b o 7w [ € d o
oy % 231 d R oAl SRaetwiaisy 98 Sk b [{Yre S-aa 0 =7 |

g 3-9q wirorssig Xy X)» XZWWWWWWIWW (NTF e AFell a’ o
e fa, 58 Srormata A 7 sihed T 1 e 79 x b @7 tE TS 23 ©© STorFwa
W4 ‘o7 e A | e @y x, e Seorsts on e, afstaly kel swerml e
% 200 (74l P2 O IF @l 2 TR A KoY | GRS x, @ S0 R Fws [
2T | 5% x, S G GG et 7 A Bl 01 1 Zlel A (AR 731 | €2 x, (< el
23 J1% e &9 (inflection point) |

4.4 TUIE A ARl Mfaran e *Ri s<eem

AT ST SRR BFd T Fefe 7 0D @ Fq S 967 Tt 0w | 420 906 1 @A
f(x) SRFFFCA €% f(x) G (TG G0 o 5eT 7Y A7 x=c (© | M 7T xe 1 97 & £'(x)
> 03, Qe x < ¢ 77, R f'(x) £ 0 T A5 xe | O G GITei(d 0O x>c 2T O f(x), ¢
G J AT ATCO A € ¢ GF Tl FCo AL |
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y A
N
y =f(x)
|
|
: y =f(x)
| 1
_ I | |
| > x I N
0 C 0 d
g :5 Bg:6

Tidfie f(x) < f(c) A 7 x < ¢ GF G 8 f(c) = f(x) T I x = ¢ GF & | e x=c 2T
1 SIS £ @7 0% 779 | @6 57 5 @ T 201 | 92l d RYes £ @3 - T emife zoa
5@ 6 @

4.5 AT € AL W [fiqe

TG SCABIT 51 ™I% ZCACE (T, G5 [RYCS f(x) STAFTI A A (I F0H) T
fdifae =0 @ae 93 g @ (5% AT WCTa Sotelld f(x) @ S @R (FN) T | S0
FINE 52 W (local extreme values) I6I00 (IR @2 TN A € B AL SPTRRET G
A 67 | 3 RERER CFg S 31 T (@, @3 IoFF € Ol TG 7Be [T HAAN
(finite) €<% 7BS (continuous) ACF | T GF A% TiFe @4iTe P39 (smooth) SIFIS (13, SEIN
9B (@ I S 7 A0S A @R @2 @ [ fvzae! A 4

H

£(x)

fx) T

v

og : 7
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QT G0 Y h0el A T ([T, (PG SCAFRE A D A3 (q SCAFH
AT J28 (greatest) N« (I O (FICAN ool (@2 | widie FNTed WFE S W @9
O SICAH(FE G0 A D 209 AT 58 770! (@it [qre @2 N4 wiwe @ 209 #iita
(g 7)1 v@ 7 @ o1 TR @, E T Swersa 3 e oy s Soe sacse H [
SRS 9 G0 Bl aifFy s o e |

SRAPTSITE, (I SO I A T (7 SCAFFOF T W o Fa02 o el
2 | @fb (91 €% v 630! Seyiey RVTS SCoRFISa NTE SoTeli Fa Nche. oo 6 | (o
5@ 7 @ F ¢ J Tox 1oz Sieoraiod A s s fom 341 2030z | 92t G [Rfe s
Jifwzs amcea 7 |

AR G S2PFF F : D—R @7 T A i@ Al Global maximum (MEF &< Global
Minimum) 2 ¢ {YCS ce D, AW D @& 3&) 361 x G & fi(x) < f(c) [f(x) = f(c)] X1

4.6 ZT AT @I BT AL AT

TS SENbE fefere B 1w G2 BT T Meprces fFom T A |

(a) G0 ATTG SCAFHT AT A 8 FF w2 fooa1 W | 7 £7(x) 97 Sfeg AF O
2 T 2NeST W T £7(x) = 0 =

(b) (i) T x G T @ Jar (AT AT @38 x=a TG '(a) = 0 T G {(x) G A LeE
(AT AT T ATT, O f(X) SCHAFHA f(a) NAGE AKD N 67 27 |

(i) T4 x GF NG T2 Jian (A0S AF G x=a A f'(a) = 0 T G f'(x) G A Rel[F
(ATF LGS T 208, e f(x) SCAFCEA f(a) WACF FH Aol &1 27 |

(iil) BT SRR (AT T3 /(x) @ BF @Il #fFSq T 27 O f(a) AF A
IR AT T &AW A | O x=a RMCS f(x) S S 9 (saddle point) fadifes =211

QI 9fo *1$ Trard F4 AW ¢

Toita TEfRe (a) Mozl (Tl 539 9 (extreme value) WHRTR ataiGam *S (necessary
condition) VT T | S=THCE (b) e TCAT *1$ (sufficient condition) T F¢1 27 AR
BT oY, (ZAR) A @R SR FEa M w0 oiefy e A |

fasin s@asetE At ¢ (Application of Second Order Derivative) :

'(x) @3 Iz 3l 2 @l faSR SIS Al £7(x) 9F AR AR FA 27|

Lo df(x)] dfdy] d?
Q< £7(x) = [di )]:&[£}=d% S y = f(x) @ I e wiEFs = wfod

e a1 g W@l o S0 |
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f(x) f (x)

<
<

. . . o)

5@ : 9 ° Bg:10 .

T x=a @R f”(a) > 0 27, O3 OF WL @A x €T T a-7 747 07 749 Tt Jfan (AT AF
(T f(x) @ TEAELAT 2 ARAS qOB, G T y=f(x) (@LF 857 a & 7 g weg fem
e REAN AR O €% (FYF [fon Rre wifFe =t afe @ gia =i

SEFASIE, M x = a @R () < 0 T, OF O 9L ZTEN x 9 N a-7 ¥4 W7 74 ol
I o117, O f(x) 97 FHEPT 2T 26 9 | wefie {7(a) @7 aNfeifes W o w07 T wo
f(x) 99 T x = a 9 TRE ARRES 271 @6 x = a TET y=f(x) @ IFOE SREe 0 T |

Q4 £7(a) > 0 28R 9L @I x GF S T a- 545 0 Ifa (08 AT 04 £(x) SCAFFS
T TR Qe AR @ @3 y=f(x) @4 x=a (© e W (A T (Convex from
below) =3 (fo@ 8—fv@ 10)

< W

S
Ll
X

bg:8

y ya\ Y 1

M

1
|
I
]
1
I
|
I
|

R ECY

) X (6] X O X

f'(@>0, f”((@<0 f'(a)=0,f " (@) <0 f'@>0 f”@<0

g 11 g : 12 g : 13

SR AW f(a)<0 2, ©@ ©F 9L @I x @7 i T4 a7 39 T @ Jfa (2[00 ATF 04
£7(x) SCAFHT N FAZPAN oifore ARfes 27| @it x=a e y = f(x) @I T A
oee 23 (fo@ 11—fbg 13)
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4.7 TG @ IAEH ALFFF AR F MR %

(ICT G SCAFF £(x), x = a (S T&H 2(F, I [a, f(a)] Y7 OIS (A ST, SCFFFOA
afb@ ojefera, Erafbaiba »xtaa Fes SREM 07 | 97 SfHRe =t (@ x=a ( o STeaeTe
4 20, @ [RYCS Do TG 204 | WA x=a [ AW TOT SreaweTer 469 20 2 a
re SerFs Ses 203 | Sdfie £7(a) > 0 20 £(x); x=a 7T Tes € £”(a)<0 20 £(x); x=a
e e |

y y
/ \ Olet < 0
BleT >0 FRE S x=a o

e 14 ! SRS xX=a (9 ! AN RGP AT
(0] \ X 0 | X ﬁré] 17
a y a
y
\\ f'ta) <0
foa 15 . “x=a T Te— . f7(a) > 0
| f '(a)>0 £”(a)>0 PN
a X 0 - X foa 18
y
/ \\\\
- f'lay< 0
fba 16 . x=a RYre @
1 R ' f7(a) < 0
LT NN e 19
0 a X ot a X

f '(2)>0 ”(a)>0
9 14—a 19

I 7(a) > 0 <6 WS 2T A1 x 9T T O ©f FISIE T& (strictly Concave)
IR W £7(x) < 0 27 G S 2Ifiea 76et x 9 G O O SIS S_ee 27 (strictly
Concave) (fo@ 14—9 19)

GO ST AR 20T 3 (@—

T (FIC GF0 SR SCAFCF SIS A [ SMioire 7o e el w1 28 o2 o
= caiet il ecare |

1. 229 AT SRFECE *F A AN I foeba1 [ fef7 T2 21 @2 99 Al Awefears
AR 0T Il G9R I 1 | €3 x IF W] e 70 7 Siofhe 7w ©f [oiad ey (1l
37 felm “=f |
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2. v fagfore faor swaeTted it foa Prare et o af fos it oo 7% a
®

i) {7(a) < 0; SCFH0 a (T TGS 3R oS A 27
i) f7(a) > 0; ACFFIH a (@ TG G A FI (T
iii) f”(a) = 0; =A% FABVRES (inconclusive)

S It SR FLOFOIT SI0at 1 Tee 23, OEe Ok TG G oalig Jiw 7 At 95(o
Wig T 7Y A qE A A gy q A A o =7

J1% e 7 : IF e K9 (inflection point) IO (12 RS (@RI @A SCAFI0 ©F
oREFCE (W FCE A FO FCF GIR SCFH0 O g oA 03 28 T&e (AT S8 Al TTeo!
T ©ICA | TG AT SBIFEACEE 5Td @3g &ICE 11| ‘2’ T A5 weera 7 28 oz foaft *$
(3

1. f7(a) = 0 A IPLE©

2. x=a (© IFOF TS

3. x=a (© DA’ e Sfeaw F |

e G Y3 SN0 TS £ @F (a, b) TG 54 ‘¢’ G A5 e [ 20 3fn
fwfefie 12 smr @i @3 Aoy 231

) f’x) 20 IWMa<x<cef’x) <0 IMc<x<b
124l
b) f’x) 0T a<x<c S f’(x) 20 I c<x<b

TSR x=c (¢ JIF W& 2J W ¢ ( £7(x) BT »fFada 57| ewcg rfbata Svaweea [y
203 (c, f(c)), (@ 20) |

G I f GO o T 1 Srgaie [iven @o sregamere oite @3k [-93 fowq ¢ «3(6 [ |
a) ¢ «3b I WM [ 263 AW £7(c) = 0 =

b) T 7(c) =0 @R {”; ¢ (O O BF +fdas F7, O ¢ 2@ T WMo (79|
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y=f(x)

f’(x) >0 [f"(x) <0

) X

>

C
5@ 20 : P @ i wel Ry (14ibad T @ Somwaita I el [ x = ¢

AR G 71 (relative) SIANNCF oH*5eT T 7re3 39 @ = A A T, w2l 6
wmeed 7 20| W 7(a) = 0 W wie ST PrasRae 23, omes o WE REe [Wre
(critical value) Al f”(x) = 0 (9 x 97 @ T AT OO I AL THOH X[TTOrS SGIeTS (first
non-zero value of a higher order derivative) RTSIG F1F (odd order) 2 O« SHFHLH I
T g A | e T AN ThHed AHRIere SeRS (S GRS 27 Ol S (R
SIS DZPINE NS 5I T A |

4.7.1 TGe IR TACH ACAF(FA SHIfIfes

I G e waee (Tee) 23 I A @Ribtas Tw @ (@il qio [ et

TR, IFCHADH T [o (THR) T FH A FH€ TATH (N06) S I 1 |
y y

N f”(x)

f7(x)

59 21 : f SCoAfs Tae 5@ 22 : f WCoAFF oIFes
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Totare kel o foa 21-22 ¢ s 41 207 4@ TF [a, b] SISAE x G0 [ (@A a<b |
GG (TR TR

y=f(x)

(a, f(a)
(b, f (b))

|
(X = (1-M)a + Ab

—— o — —
«»
—

€ = — — — —

I
I
I
|
a X = (1-A)a + Ab b
o9 23
x = (1-A)a + Ab

= a+A(b-a) (g Ae [0, 1]-7 &= |
@I b>a, 80<A<TWoFTa<a+ Mba)<b

I 2 xe [a, b] W G A=1— ORAOS A1

(1—x)a+xb=(1— X_1)a+x_a-b

—-a b—a

_ba-a’-xa+a’+xb—ab
b-a

X

UG A @ITAl x (A a-F YHG O a (ACF b &7 YACGH SIgAIo |

X—a

A=
b—a

5q 23-9 s g7 W 77 T @A 271 (a, f(c)) € (b, f(b)) T AR FCAN ANl
C2ICe:
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(x—a)

y-1(@) = HO=f@

Yoy
: 1 € AT

X, =X

A (x,, ) € (X, y,) R AN @R Bl =2 =

y-y, =2 (x—x,)
X, =X

I AF x = (1-A) a+ Ab ©ZET y = s

. f(b)—f(a)
RICEIN s—f(a)zT [(l—?»)a+7»b—a]
=[f(b)—f(a)]

Tigfie s = (1-A) f(a)+Af(b) | @« TfT A; [0, 1] AT W&y 7 Aefer &z 02, O (1-A)a
+ Ab @ [a, b] AN Ny 5RO AW &129 FAC | TSR (a, f(a)) S (b, f(b) FRTAGFIE FFeAAN 7l
f @9 aAfoaa Ao A @ERHIE Tolg SRE FACT 0 @RI s < f((1-A)a + Ab) Fet A€ [0,
115 & |

widfie  af SRee 27 [ S0 @2 a, bel € Ae (0, 1) O f((1-A) a+Ab) > (1-A) f(a)
+ M(b) A FETRAHF Tovel, HITeid Tl o I T | I S9es TE ©OIE —f Ted (A |
f T@sT Q[ OIFAICE 7T a, b € [ ¢R e (0, 1) 3

f((1-A) a+Ab) < (1-A) f(a) + Af(b) wefie FFETILRF THSI, BT THO! ST @ ZF |
IRIEERCIETL (Miscellaneous Examples)
1. €1 T G0 HIfEd SeorwE P = 100 — 2Q | O3 SCAFH(0 [T oz 2

dP
A P = 100 — 2Q ; £=—2<0

2

d’p
SifEwl ST AN GlepT=iy @} dQ2=0 ok @3 SCAwS @I Wie 2ta g™

otz | (foa 24) 1
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p =100 - 2Q

' Q
oa 24

a
2. SifEwt weorws - P=(Q+b]—0 (@A a, b, ¢ AT NF &5 | Gifew (@b aamel
(curvature) f&efg

P
P=| 2 |-c
[Q+b}
de___ 2 > <0
dQ  (a+b)

(ra>0 9R2T > 0)

Tiefie ST TSN |
d’p 2a .
sz_m>0 (a,Q,b>0) 0 mZS Q’

AR SCAFHL TR 20 2F1 vz | wigfie wifenicaifs @iy e et zia | (g 25) |

) 1

3. 491 A, FICE (6 T (TC) SCAFS (2T TC=300Q—10Q2+§Q3 | (@ T BCE
AC € MC &g 23 @i e s

AN

TC =300Q — 10Q* +%Q3

_TC _300Q-10Q’ +y,Q°
Q Q

AC

=300-10Q + %QZ
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. dAC d*AC
AC @A AT 2@ @R =0 @38 —>0 3=
dQ dQ
~dAC
40

=2Q0=30 =Q=15

3 2
=-10+-Q=0 = —Q=10
3Q 3Q

d’AC 2 . p
10’ :§>0 | w1l Q T 15 O I AC SR 23|

AC-T ANFAC Q = 15 IFMT 7(H AC -7 S siveql A |
Sy AC:300—10Q+%Q2 =300—10><15+%><15><15

=300 + 75 - 150 = 225

MC=M—TC:300—20Q+Q2
dQ

dMC d*MC
MC T2 7T 70a o — =0 @ ;>0 27
dQ dQ
.'.%:—ZOJrZQ:O
dQ
=Q=10
d’>MC

a7 ~20 wgfle Q = 10 4 20s1 MC fers 20|

MC-3 739 Q = 10 IANCE FTy MC-F il 2N A |
SR MC=300 — 20Q+Q = 300 — 20x10 + 10x10 = 300+100-200=200
4. 956 = 3 %7 7w (P) ¥ Ky 67 @GS P = Rs 2 | T4 GG 7 S0 (RITa!

1 2
TC=1000+5(%) | ISR SR (1) SICo1s ool a1 G3R (F SRAMTBCR A1 A 23 o

Qo e |
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M - T =TR — TC; TR = PQ = 2Q

2
n:TR_TczzQ{moml(g) }

2150
1(QY
=2Q-1000- —| =
Q 2(50}

dm 2

< d'm
(@ TAW W I ACID 2 TR £=0 GEH W<0 24|

dn Q
—=2-==0 = Q=100
G 0 20 Q
d’r 1
T dQ? 50

oAk Q = 100 ZC FIGHE YA 7K 201 |
5. famferiie Sormafem (1) @)l ql 7F6 T (Critical Value) fW&@e 37 (2) Sorsaafem
@Fgsld WA SCoFFPSleR Tiolfe vaw SEl w1 I W [ e |

Ay=-x-8"'"by=05-%x7° ¢y=-2(x-b)
a)y = —(x — 8)*

’ dy 3
Y dx (X )

d
£=0 PACA x GF F6 A &I |
y=-4x-8)=0

=x-8=0 = x = 8 (T F7F A |

— L=y =-12(x-8)’; y”(8)=0
. oI (ItF Prag (e TE@ T (The test is inconclusive) |
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. THed SEFFE [T T AT |

y” = -24(x — 8) = y”(8) = —24(8-8) = 0

<. ARG S P |

y9= 24 = y*(8) =24 <0

<. SR Tee W3R x = 8 @ wpgelel Ry A =7 |

B y=(5-x"

Dy =365-x2(1)=-35-x72=0

5 = x @I gl T

)y =6(5-x) =Yy (5) =6(5-5) =0 .. ToR SFFTE A9 PrarsREe |
Y/ =-6=2y7(5)=-6<0

widfie y @35 I Wmeea [Rre S9ge Fa0% x=5-9 T 599 7 771
€)y = -2(x-6)°

Dy =-12x6)° =0 = x=63Fb K9 |

2) v’ = — 60(x—6)*

y7(6) = — 60 X 0* = 0 ... »IFrwif Pz

Y274 = (e o

= 240 (x-6)’ = y” (6) = 0 .. G0 Prars<a |

fa fa

Y& = =720 (x=6) = y*(6) = 0 ... 2K PrareE |
y® = —1440(x—6) = y° (6) = 0 .. 2=l Frasae |
y© = 1440 = y°(6) = —1440 < 0

sy CRITET SReE GJR GF A e SR |

4.8 7KIfES ¢ A HSATI T TG WSIafe

SR Bra ol R (@, y = fix) SorESh A [mee s&ifes, B e sw&few @3k ¢ Ry

25 1% aMCeTd 9 (Point of inflexion) (R SICoFa(b w&(fie 73, SR w&fame 717 | g foaf
dy

fre2 d—x=0 @GR @5 T6 (I ST AAE A T H T 26T 2T TN A TG
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WS | S G *S AN T | AARE TR T (AT (olteT @I # S o e 57

" 2 d?
2T wEi | AR @ RO e =6l Q_G'T,d—z’<0 e T @ GO i
X

. d’ A
=S 24, d—Z>O|${<ﬁ€Wf§WNaﬁm QIGHE Y
X
2
Rt w16 2o+ =0, $Y <o
dX dX y:f(x)
FRTHFACT o) WS 2o =0, —5->0
dx dx y A
y = f(x)
. d? d’
< e e e e - =0, > 20
dx dx
SlRET (R Ao, T @ T g ol zo1 fomene S
(stationary) &, &g fempet i Fi<ifass @t sifes g wile X
TS AR, @ G 6 MR [Fe 208 A | @ v A y =
A f(x)-GF o5 RMTe e o*5et Wi (Stationary
Value) <e1l 27|
Trizad @ AIa AREETIR AR @ AT A e 71|
Ted ;W FE, y = xF — 3x2 - 9x + 27 -
0 X

d )
.-.£=3x2—6x—9 G, y (& i A s 7

d
i 2 =0 20w 7@
dx
3% -6x-9=0o0r,x>-2x -3 =0o0r, (x+1) x-3) =0

2

d7y

sox=-1,399q —=6x-06
dx®
dzy P
X=—1 304, d_2:_12<0 o x = —1 2(¢ YWECQ|
X

FAEE y = (<1 = 312 -9(-1) +27 =27 +9 -3 -1 =32
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2
SR, x = 3 20, j—Z=6x—6=6x3—6=12>o
X

" x=3§@yﬂ?ﬁ'ﬁ§@l

-3 FTH AF = 33— 3(3)2— 9(3) = 27 — 27 — 27 + 27=0
Twizad @y = 8x° — 15x* + 10x2 @2 SCAH(HT AfH4F @ FEH I (F7 9|
Ted : 4fd, y = f(x) = 8x°— 15x* + 10x?
j—zzf’(x)=40x4—60x3+20x

(e A FHWT y (AT (ot £7(x) = 0 20 A |

Tiefle 40x* — 60x3 + 20x = 0 A 20x(2x3 — 3x2+ 1) = 0
TR T x = 04, 2x°— 3x2+ 1 =0

A 2x3-2x2+ X2+ x-x+1=0

ql, 2x2 (x-1) — x(x-1) -1(x-1) = 0

A, (x-1) 2x>~x-1) = 0| O T x=1 FA
2x2—-x—-1=03,2x>-2x +x-1=0

al, 2x(x — 1) +1 (x=1) = 0

1
A= D) =0 nox =19 =5

X-99 €3 FANF (e SCAFI0d AN GP A AT S AFCw AT |

2

s % = £”(x) = 160" — 180X +20
X

Q2e, £7(0) = 20 > 0 AR x = 0 e y-«31 @ 7=y M sivea A | 7= 0T y = £(0) =
01 ST £7(1) = 160 — 180 + 20 = 0, AR, 2 B Sl w2 w7 5z @1re sii@fe 71 | ==
£7(x)-99 S (M0 2| @RIC, £7(x) = 480x — 360x

Q4e, £7(1) = 480 — 360= 120 # 0, TR x = | FYCS y (&S A FF (HICAGE 771 @
T @3 915 wmeea [T (1) = 8(1)° = 15(1)* + 10(1)> = 8-15+10=3

AR T MR K@ B=E 2o (1, 3) |
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e x=— f"(—l)—mo(—lf —180[—1)2 +20
T X=T A 2 2 2
= 20-45+20=-45<0

1 .
m&,x=—EWwaW|

N N R AR RN O
R y‘g( 2) 15( 2) ”0( 2)

1 15 5 40-15-4 21
+== =

4 16 2 16 16

TS (s Twzae (Example from Economics)

FRAFFACIR 22 ¢ oSl TR =T Twizgel Sl ojef eifsraiforel @ «Hbal et SRy
SR (ATF e #iifF | IR A FA0eH 2L TR *1S 26, MR=MC | 92 1 A € B Tex fire
5179l 2R | YRR FRARFFACR S T *1$ 2e1, MC (@47 Bs1 > MR (@0 B | €2 *[$ 7[7el
20 (399 B Repre | o7eaik, A Ry gl s[ifesidt iy w2 | f5g B e (ozg @2w ¢ faon
T TR 192 AifeTe 2%z, ©i2 B [ 7wl Adifieia [ |

afafes FEm @ o MY (Mathematical Problems & Solutions)

MR 4 MR A
MC MC MC

MC
A ™

MR

B

> ( > q

(4 2ferfaren) (GersTal arei) \

MR
3

(1) el Sorals 21 q = 40L + 31 —L?

(i) L -93 @ S q A1, O N9 (79 91 -9 S S F92
(ii) 74if&s AP-71 W fefa <547
(i) (T8 (@ T4 AP ({4, 9249 AP = MP
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3

T (i) q:40L+3L2—L?

d d
d—E—40+6L L’ | @29 q (& i 91 494 FEE 1S 2o, dﬁ 0
ql, 40 + 6L — L2= 0
qh, L2 — 6L — 40 = 0 <, (L+4) (L-10) = 0, .. L= — 4, 10.
< ~ dzq
q & e Fa19 ToR TR =S, d?<0
2 2
G2, - d‘zl 6-2L |7em L=—4,99-_14<0
dL dr?
2
797 L=10, T9=_14<0
dL
AR, T4 L = 10 4 q 7&i&ZF | q @3 51 e 2o
10° 1100 1100
=40x10+3x10* —— = 700—- ——=——=367(Ans.)
3 3 3
.. dq 2
(i) MP=—2=40+6L—-L
dL
B dMP
@3 MP &({4F 209 (5ITeT d—L=0 or, 6-2L=0 - L=3
d*MP P
A~ =-2>0 JoaRk L=3 & MP JHifaF 2|
IfEF MP =40 + 6 X 3 -3 =55
q_ I p dAP _ d’AP
(iii) AP=—==4043L—-— @4, AP (& "Kif4s 200 e =0 @R — <0 7@
L 3 dL dL
24|
dAP 2L 9 d’AP 2
=3-"2=0 ~L== =-2<0
a dL 3 me dr? 3°
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oqk, T4 L=9/, o AP T | a1
) 7 367 /
|5 /
e AP=40+3L—?
q=f(L)
:40+3><2—l><§:40+2—2—7 i
4 2 4 !
I
I
I
—40+ 2 — 46> =46.75 i
4 4 1 }..L
3 912 10
T4 L="9), MP=40+4L-1’ APA
MP
:40+6><§—%40+%T7 49 <
= 4675 //‘ \ AP
_ >L
0Tl A0, T4 L=94 wa AP {fe @3¢ 0 3 91 10\MP

@ fivre e AP=MP

4.9 A

G I (@I G ACAFE f(x) (@ [{YCS AR 7T 27, 249 WG ¢ Tow WA
SIS DI ©OfF fdfiae simfs emeita e T TA0R | GUFE £/(x) = 0 T f(x) @
foPebaT I 29T el 1 T ZRCR | (372 I0F £(x) SR A D @ S F N (g
f/(x) = 0 27, © 7o 20t | 77 /(a) = 0 €% £”(a) = 0 T O f(a) MACF x=a WS A
T W e 209, @3 £7(a) = 0 93 £7(a) > 0 20, f(a) WAE x=a TS SACAFHT 7T
Wi f€if® 203, G (FRITT T | (Il ST IGO0 43 GG ol SReH, 3R O (I 15
e 7 =g ol oo e orafs fare s s 2re |

4.10 ST
1. fsfEfe Srsrsaef x=4-9 TERLAT T FEALEA 2 2
a) y = 3x>-14x+5 b) y = (5x>-8)?
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2. f(x) = —7x*+ 126x-23 SoFFOI SNAT 5aNZ Fefiae T |

3. (rdile (@ QS SCRE (Il I e [ (12 (5% fa9ie Sesreae Ji6 e [y
R |

4. 3 (G T BCHFF C = 4q°+10 € (6 R 97 R = —2q°+6q T OZCA (I SAMCT
AR I T 272

5. (G @FH TeAW S2FF @RE q = —3L3+18LH4+L (A (@ I e [Rre aifes
TemeAETel (MP) A 20| (MR (@ 91C SeoMemeTe! (AP) 9+ A =1 (L @ @ W)
(T MP = AP (|

6. y = 2x*+4x249x—15 SCAF(HI x=3 @ IFo! F A2
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5.5.4 2ifes offaee 27 (At Toraifve seorws iy wat
5.5.5 (eilege ¢ Teriva Bged ifasiol
5.6 A

5.7 SEpAEe
5.8 ool

5.1 Ttas

G GFHG 2N T WARAR TECS IS
® TNIFHCA wiesy @ faraet

® ST L3ITE

o ILTIOTS T T2 |

5.2 et

SFIFECS (9190 ATFAE TN A0 | S STGIFACT WA Al FAIF (AT e S
e 21 27 TP NG | e Ghiferreica Ml [Kiesi ¢ widdifon cFta wwgs)df | sidaifen
fifen eifes dRePTE @ 2ifes o, AfEs 3 2o (A GIF ARed @ @6 S, @G
Topifn e a1 27 STIFETCR ST |

5.3 sigets

5.3.1 ==

X 5CFR GF(0 2M€ STAFF f(x) G Tl T x BLad WA GF6 0o F(x) Gueicd ez
A AT (@, x G ACACGF F(x) O SEIFe1e f(x) G 70 Q@ F(x) @9 S[qFe f(x)dx G A,
O F(x) (F (x) 99 ATATF f(x) @9 G0 Sfwis TFe (indifinite integral) I T €3 SIF
[f(x)dx=F(x) AT FI 2R T ZW GTFCE, F(x) 67 3919 A%fors AN (integration) @3
f(x) (F AT (integrand) I 23 | AN A FI Gy [ AOIBCE ANFICAS oz 93 dx
SR B (RN 27 (3, AT Sl 20el x; [f(x)dx LOFHIS f(x)dx 93 ANFA— GSIF
2Tl T =7 |

81



5.3.2 o3t Sae A S@AFE QI ANGET

T TG FEo1z T FHeH sifow g Atd Ted MrafRiee—“(Five TS (inter-
val) [a, b] -(© «F TC2FF f FREC F(F 93 ICAF(FT A1 99 X G &) [ 93 VLIS G5
ICoFF -9 WY AFE @A F(x) = f(x) 2@ 2 GR I @9 o F @ 9y AF 9
F & wfzer 27

sifreeat G2 PRI Toiaie AR (@ [a, b] @2 AW S TSI f SCHFSF FRAS (e 93 AN
e 7 x G Gy AT G0 SICAHD £ SIS A A (@R F(x)=f(x) 204 | 758 W £ Sromwals
[a, b] TS A AT VS 27, O GG [a, b] THIVE 761 7% x € o F ST ST
P @A F'(x)=f(x) 24|

4 [a, b] SIECET Gl G0 SCAFS F 97 SWg AT O SR f SCAFF (ACF F AR
e s “aforas Tweres [Reidre oafs 2 st Fa0e i | sweTeg @2 Rsidre siafs
(AT AN 2[a(od TG 2T | [a, b] TV WA (IS ST f IF Ty AW G GF(0
ICFS F-OF g A0F (TR [a, b] SSACEHT 7561 7 x-4F & F'(x)=f(x) T, O F (I [a,
b] S f G Wfe7S AN 1 oI SFa1e (anti derivative) I 267 @R @11 = F(x) =
[f(x)dx, x€[a, b] | ©iie, F(x) = [dF(x) | SIZCE (4l (9 (@ f ST (AF F SCoa Weftaa
NG0B (FICA! AN (@A S (@A Tey | “[* <3 o2lb 2831fS I Wena S ora (s
UATE I AT OCGS 2AIATF I (19rFeT (Summation) (RIS S ST A6 ZRA |
TR @2 = 3:31fE S wrweaa AidifTe e (elongated form) | [R=IFS ST A FANFEACI
el 3l Face fog Twizge (rewl @ITeN

d(x" o
ch:m@g[ ]=X {(n21)

n

_ X

Jx" ldx ==
n

n

G f(x) = x™1; (n21) (& AT R F(x)=— & x™, (n21) €3 SIS 7R 72 2 |
n

d 1 d (o
Twigad 2: d_x(lOgex)Z;’X>0 ) &(e )—e a3
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1

d 1
d—X{loge(—x)}=—_—X=;,x<0 ;

1
— 5 x#0

d
o &{loge|x|} =

;x#0

BICEIN J%dx=loge|x

1 1
QI T f(x)=;;x¢0 R G (x#0) S e F(x) = log, [x|

5.3.3 AN FIF

sl @ 2ifb [tdie StamaR fost wigfie [a, b] NEGiECe f STPFRFHT TS e AR ©f
e 26d [, O Terd (il AWK @ [a, b] VLG { SCAFERT WS 7] F 2CeT €3

BT (x) = f(x) BE @R @ (FINE AW <P ¢ A Gy

;—X F(x)+c}=F/(x) +%
_F(x) (%: oj

=f(x) ; X € [a, b]

~5[F3, ¢ GF (T (FINES AT NI G f(x) GF D7 FAFT 203 F(x)+¢ | TOAR, f SCAFHA
W G0 WS T ANST T I OF SR (w08 T A, TSI (FAS SCAFEA T
e AT TG 2ANF, O O F8 SfFel (unique) =7 |

PRRE G i %(XS +c) =3x>

s f3x2dx = x*+c

. d 5 eSx eSx s

1n) —(e " +c)= =e " +cC

(D dx( ) 5 '[ 5

TToud Al SCoFFiag SEMS e (@ 695 ¢ AR, OIT AN 5 ol 33 |

OIRCE (MRl (Ol (@ ¢ T x T o wfvie w< (arbitrary constant) 23, O

83



R =t(x) ==

;_X F(x)+<]=£(x) =21

ANFACTI ARG - [f(x) dx = F(x) + ¢

UG [f(x) dx @F AE AN [F(x) + c] @eT @ Sfvfie swiee @R x foxqeers sifqis
FIF ¢ (F AN 7F 67 27 |

d
AT d—X[F(X)]=f(X), AR @RI (51 @ T4 F(x) SIS x GF AT STea7er 91

2, ©4F (9 3 WS T sfieq s e [f(x) dx = F(x) + ¢ 0 f(x) SCoFHE x @7
AT AT A1 20 F(x)+¢ SIFICT SR AN #A1eq 789 (Sffne w5 ¢ @7 [ifeq s
) | @&, [f(x) dx & x T ACATF f(x) 97 SAWWS TN @l 27 | S (FCA An€ *06
AfcafFre I ¢ 3 T AWE T “lel A7, @ FTEE TANCE G NS M SAred A |

wiefie AR (@ ¢ T x FEE SRS &1 9a ;—X[F(X)+C]=f(><) = O ISP, [ F(x)

dx = F(x) + ¢

;—XU f(x) dx] = % [F(x) + c] = f(x)

e J{;—Xf(x)}dxzjf’(x)dx
= f(x) + @0 TFWS =

AR TG @I T (A, i[jf(x) dx] @ I[;—Xf(X)} dx 3 yfar ST ARSI 0 Al

dx
2 A
d d
f(x) € O(x) STAFS 76 G 27 (@ d—xf(X)=d—X¢(X) IR, £(x) — O(x) = ¢ T @A ¢ G
e < |
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d d
2 @0TY, d_xf(x)_d_xq)(x)

J;—Xf(x) dx = J;—X q)(x) dx

or, f(x) + ¢, = 0(x) + ¢, [c, @ c, TS FF]
or, f(x) - 0(x) =c,—c,=¢

(@A ¢ = ¢, — ¢, 2 TS 7P)

G2 o (AF @RI T @, G0 Seorreaa wwe [fey ot e ore o, e @
I 7t S R iz « b efie < 23|

5.3.4 FFeTCas st
2o FEw K @0 el 263 [Kdx = Kx+c
St fmm : 17 @3 A (@74 2@ dx BN 1dx BT @ widie [dx = x4c
Tor i @ & SIorss x» @3 A, (@A n # —1 2IfEe 207 “fes e

Jx“dxz X" +c; n#—1

n+1

1
vod fmm @ x! A I T

—1 _ l _ .
Ix dx—Ide Inx+c;x>c

QT x > 0 G2 =S5 APl T ZCACT ©FF IR (FETNNG GG A2 AN 22 | 747
A AT 2 0L

Jx'dx =In|x|+c;x#0
AN T @ IHIR TCAFS 7 I 2

Kx

_[aK"dx: +c

Kloga
T T : FreiiE I AT AN @Il
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kx

J.ekXdX: © +c olne=1

QS s @ AW (@I TR 9 M @l F91 T L OiF AP B4, (13 SR
e wite @< | ol

JKf(x) dx = K[f(x) dx

o s i A O SIfET SRR (@re A SIREA IS, Oitd ARG (e
o[FS 2 |

wiefie; [[f(x) + g(x)] dx = [f(x) dx + [g(x)dx

TR T ¢ (I SCATFCR AOSI ACA FANa, (R SRR AT Qe 20 |
wieffe, [— f(x) dx = —[f(x) dx

2 fRmaler At = 5y Snigel (@exl 2 |

Swig@et 3 ¢ [3 dx = 3x + ¢ [ 1]

Twizad 4 : _[x4dx=ﬁx4+‘ +c=%x5+c [fe=Tsr 3]
THigRd 5 JIZXSdX:IZJXSdX

6
:12x{%+c1}=2x6+0 [z 7 @ Tz 3]

QI ¢, '@ ¢ (R S8 7T 3% Sc, = ¢, (AR ¢ RN S8 7, Tl 2T o
G A AR T (AN AT FATAE G (] A |

TwRad 6 : [(3x3 — x + 1) dx
= 3[x*dx — [x dx + [dx [¥=%1 7, 8, 9]

=3 i —lx2+x+c T
4 |75 [F= 2, 3]

1
Z%x4——x2 +X+cC
2
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Twrg@el 7 @ [3x dx = f3x dx [ 7]
=3 In Ixl + ¢ [[73% 4]

3x

Trigae § ¢ [27dx = 2

+c [ 1]
3In2

-3x

vz 9 : J9e_3xdx=9e3 +c [ 1]

= 3e* +¢
5.3.5 +If39S At alfegiem srafore T

G T AE [f(x) dx o F909 203, @A f(x) TSI ) Sl SIFICE 2ine 77 | 7Afs
HGOT AT BEF AT MG AN Sl A SAfere w41 a9 |

G 41 AT, [f(x) dx = 1

dI
IR RSP, - = f(x);

dx ,
9 x = O(Z) 20 d—z—¢(Z)

LdL_dr dx
4z dx dz

~t(x)- #(2)
A j—;: t{0(2) }¢'(2) dz

RGP, [ = [f{$ (2)} ¢'(2) dZ
A, [fodx = [f{¢ (2)) ¢'(2) dZ
TOFFCFA FCAF0 WPgoll APA @R ST TG

(i) [f(ax+b) dx @7 e efogisi afgr e St A7, Ut e afsgivn Twe =7
ax +b=27

Twigdel 10: ST FCE 0 [(ax+b)’ dx
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KIS ax +b =7 .. adx =dZ

:>dx=le
a
dz 1 IA
b7d = Z7—:— Z7dZ=_._
J(aX“r‘ ) X J a aj . 8 +cC
8
:(ax8+b) +c ['.'Zzax+b]
a

(i) [T £'(x) dx] &3 a1 Aifcaee afEar o 1 a3, qrete @7 afogism 7w,
f(x)=Z ¥ 27|
f(x) = Z 4o, f'(x) dx = dZ 23|
s IO F/(x) dx = [Z0dZ [ f(x) = Z € f'(x)dx = dz]
Zn+1 [f(X)]X+1

tc @0 # 1] =
n+l n+1

+cC

@GR [[f(x)]" f'(x) dx = log IZI + K [¥4 n = —1] =loglf(x)l+K

widfie [[(x)]" f'(x)dx:%m [@49 n # 1]

f’(x
s oo} =

2
X

2+%x° dx

Trrgae 11: e |

AT 2 +x* =7 = 3x%dx = dZ

2
1
J X 3dx: ld_Z ['.'xzdxz—dZ\32+x3=Z]
2+X X 3 3
=llog|Z|+c
3
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=%log‘2+x3‘+c

~

~ 7 o~ o =
O AZNOTS AAFCAT [IKY ©riede -

Twigge 12: 7 Il

X2
(i)-[ (ax+7) dx (i) [24xe™ dx

xe* dx

CO e () [(x=9)% dx

x2 -2

(i) de){ = J.X2(4X3+7) dx

2

w2 5 u:4x3+7;d—“:12x

dx
sdx = du2
12x
2SI I AT
J‘ 2. 22 d_uz_i 2du
dx 12
ST 2AD % uldu=——u+c¢
= ! +c
12(4x° +7)
(ii) [24xe™” dx
du du

2 u:3x2,— 6x; dx=—
A dx 6x
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d
AroZl7lq IS j24xe“d—u =4Je“du = de re=de™ e
X

xe™ dx
W Gy

X x+1-1
= d de
qal A J(HI)Z J(x+1)2
-[ — 7 9% i o e =7
X+ (x+1) X+

| 1 1
"'I:J.e [x+1_(x+1)2]dX

= [dZ=Z+c=¢"-——+c
x+1
[...Zzex 1 }
x+1
(i) (x=9) dx
@A u=x-9 .-.d—uzl,dx:du
dx

aAfsgee 37 J-(x—9)% dx=J-u% du
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A L ju% du=%u% tc

:%(x—9)% +c

5.3.6 Sifefes FwgeT

AT 2GS : AT (FCG G0 SIS ol A ToFO AR @ AROTO O FAFTS
S e 91 27| @oRFO TIB! SRR TIeTe AW W ¢Fg e @t 9z 23| 3w
u @R v 9l SCAHFS T O,

[ uvex = uf udx - I{;—X(u) _[vdx} ax

d
2| 2T AT x| AR ST dx — j{&aw SCoFRE X[ AR SIS dx) dx
Twigdet 13 @ [x%* dx
I - szzjexdx—f{i(xz)jexdx} dx
' dx

= x%* — [2xe*dx
=x%* -2 x_[e"dx - J.{i(x)-[e"dx} dx
dx

=x%e* -2 [xeX - je"dx]
= x%* — 2 [xe* — e*]+c
= x%* — 2xe* + 2e* + ¢
=er(xX2-2x+2)+¢

Zo #f&fe 1 u G AT v GF ANFE 2SI T, uv (AGF v GF T u GF ANBETS T
el 07 wigfie [vdx = uv — [udv.
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W‘T 14 : jx(x{-l)% dx

S T (¥ U 2ifgio Al Sy (I fWRICs Ffere [ el w1 20 11 @ e
THARTE ol siafe TPt T WPICE [vdu SIFICE AfE oI el A& ers e (&7 FA

G 4 =
WA FF v = x, TG dv = dx @23

A 34 u=%(x+l)%

Rl du:(x+1)%dx = |

Jx(x+ 1)% dx = deu
=w—judx=(%j(x+l)%-x—j%(x+l)% dx

=) xe 2 (x4 1) 1o
4 28

Twiggel 15 @ [xe* dx

I : GUHCE A P v=x dR u=e* S dv = dx ¥R du = e2dx | J&AR

[xe* dx = [vdu = uv = [u dv

=e - x — [erdx

=e*x—-e"+c=e(x-1)+c

TRETS S AT 200z el TR T T T& TAIFCA SGFel i el I (14T 207
@ @01 Integrand A1 STNBCER A el |

5.3.7 SIME SR ARICLH ANl

T 27 THO GO 2T G OF Tl ez 789 3 9ol AldiRere: i sl 2ol 31 27 |
AME ST TR TSl o REabl 03 Sk walikee e oiafo Sitsva w1 2@ |

2L ARl : T4F 2 VT G GF Ao [#Z T v AT 68 (PICAl Seoma=g ojw=ighe 23
A, G #mfefb fFrate Snacd (it ' |

92



x> +x—1

Tz 16: j—_6x dx

g
G TP (A TF SAF G50 TS st TS 2 90 T | @9,
X+ x2-6x =x(x*+x-06)

= x(x-2) (x+3)

x> +x—1 A B C

A x3+xz—6x:;+ ()(—2)+ x+3

T AT x(x=2) (x+3) @ @ I AT
X4x—1 = A(x=2)(0+3) + B+x (x+3) + C+x (x=2) ...(1)
(1) 7 SCeW R x = 0, 2, -3 I =413

—1=A(0—2)(0+3):>—1:—6A:>A:é

4+2—1=B><2(2+3);:>5=10B:>B=%

9—3—1:c(—3)(—3—2):>5:15c:>c:%

Caxel Yoo K

(x 2)(x+3) X (x 2) (x+3)

_Jx2+x—1 1dx 1de 1J-dx
T ixi-6x 6 x 27x-2 3

2 x+3
=llog|x|+llog|x—2|+llog|x+3|+C
6 2 3

fao smfe

T IS MO AT GO DA J2E N AN, O (S 2 RN ©lFl FCF 10T qOCF 20
e C2HF FUod A NS AR(ore T | 23 |
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dx

TrgRe 17 : JXZ

X+

+

o I:J[(x—2)+(x42)}dx

=j(x—2)dx+J

4 dx
X+2

2
:%—2x+410g(x+2)+C

TOR G

4 BCF AW IR GO [T TeoAms ACF G G &) 1976 QAT |

X

Twigzd 18 : dex

X A B

C

I WA I, (-1 =

+ =+
X+2) x—1 (x—l)

Toh FF (x—1)? (x+2) 03 @d T A3 -
x = A(x=1) (x+2) +B(x+2) + C(x=1)%...(1)
(1) & SCe /G x = 1, —2 60T 1%

I:B(1+2):>B:%

—2=c(—2—1)2:>cz—§

SR 1 TR SCSW x? @F 729 AAP© F AR

O=A+C:>A—%=O:A=%
9 9

X+2

dx

J X _2de 1
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—(X — 1)_1 +C

2 1
= 5{10g|x - 1| - 10g|x + 2|} + 3

2. Ix=1] 9
=21 - C
9 Og|x+2| 3(x—1)+

o “afe :
T4 20F AW ¢ faqie R[S Tl AT [ (@1 Seowraz saigle 23 1)

dx
Trizae 19 : jm

X A Bx+C

+
WW:WQT@(X_U(XZ.FQ x—1 x*+4

T AT (x—1)(x2+4) Tca @ 67 7T -
X=AX+4)+Bx+C) (x—1)..(1)

(1) 7R STSTH x2 €% x G 729 ANF© F(H 72
A+B=0..2) C-B=1..(3)

1
(1) TR Bt x = 1 AT A =3 )

s (2)e 3) A A== et B=—— ¢ C=— 34|

5 5 5
x dx 1, dx 1, x—-4
”'[(x—l)(x2+4)_§jx—1 §JX2+4

+_
x—1 107 x>+4 57 x*>+2?

1 dx 1 ¢2x dx 4 dx
_gj' _

1 1 ) 2 X
—glog |x—1| —Blog‘x +4‘+§tan E+C
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29T Agfe :

T 79 AT IR gtz fadie [ T Qi o2 FIHTe W S oo woles
F(E A T T | (T —

2x dx
W‘T 20 : J. (x+1)(x2 +1)2

2x A JrBx+CJr Dx+E
MAILICE (x+1)(xz+1)2 X+l x*+1 (xz+1)2

S52Xx=AX*+1P+Bx+O)x+ D+ 1D+ Dx+E)x+1)..(1)
SAX+22+ D)+ Bx+0) X+ x2+x+ 1)+ (Dx*+Dx + Ex + E) x

A+B)x*+B+0O)x*+2A+B+C+D)x*+B+C+D+E)x+(A+C+E)...(1)

1
TATEG (1) TR TS x = —1 I A=—5 AT AR | ST x4, x5, x2, X 9 729 THF©

RI&
A+B=0 (2
B+C=0 ... (3
2A+B+C+D=0 ...4%
B+C+D+E =2 ... (5
(2) K 9 A=—% A AR B=%z (3) 9 B%W; C=— siiem 1 (5) «

1 1
A=—E,B=y2,c=—5WD=1\'%(5)&B=y2,C=y2,D=IWEzl‘ﬂT\‘Rﬁ
RIBN

2x _yadx +J(yzx—y2)dx (x+1)dx
(x+1)(x2 +1)2 (x+1) (X2 +1) (X2 +1)2
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1 dx dx
:__Jx+l 5x+1__jx +1 J(X 1) ’ (x> +1)

1 1. X
+—tan X+

2(1+x2) 2 2(X2+1)+c

1 1
:—Elog |x+1|+y4 log (X2 +1)—§tan 'x—

2 -
_Ljpg XHL (x—1)

47 (x+1)° 2(x2+1)+C

5.4 FfA® Wi

5.4.1 W

aNfeifes e s@efe @I AR T [eg e Foef sk ot Fa1 27, @R 9 @5
e I 2 1 AR (@, @b 2 TSI e 1 TR R 962 A0 2B 7[tna
W T FY (ACE FUeF I I T, OF G2 Tror @fed @iorwterd Jes e s g6
27 | THIZFF! W A TF, y = x2 AFS FCAFF, X IF @R x = 18 x = 4 {77 qfore wfwe &I
7R AT (Fad (Fawe [T Face 2a | (o9 1) @owa 1 < x < 4

ya‘\ y=X2

a1

RS x = 1, 1-3, 1-6 29I Rprz 7@t 10 B 510 ©itsl 19l 703 At (s @ ibef o
9 T ARG Rt 100 kel Row 2@ 3R ©iF e s CFawats 106 At 9
il SIFICE 2/ T A | @2O1T 1 < x < 4 RS x = 1, 1403, 1:06... Topfn KFprz ==
100G 39 ©itsl ©i5 T4 @R 2o Rre (M2 oF Fa1 2@l A Faga 1000 =i<ed
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oe 2@ 4R OF T(A (Fared 1000 Ama @ @iox et o 1 T8 20 | ~%e3
Rt sr@efe RApTed 74! ARSI Ifa I T& CFaere] aFHF @ AR Awe T
T (AF SRAE FUoF 2 | GUHCE G2 2P @fod @orecerd Awice e e a9 27|

5.4.2 (9FCeTd Awce Wwe e A

S0 1 T, a < x < b PN [BIF f(x) 90 e, «F ARG @ g S | 999 a,
a+h,a+2h,., {a+(n-1)h},a+nhTMFaEa < x <b A@E A0o<H h G n MRAGF
THfa®E (sub-interval) ¢ R©@ 41 20T a + nh = b I nh = b — a T | O,

lim h[f(a) + f(a +h)+f(a+2h)+..+f{a+(n—1)h}]

h—0
n—1
e et limh 3 f (a+rh)
- r=0

FNTE (I AWF SEG ACF) a8 b AT T x GF AATF f(X) WCoAFEA WS Axieet a7l

2 IR oL :jf(x) dx ZSIF Bl AP I 27 | Q4T b (F AN SHAMI (upper or superior
limit) @3z a (F ANFCaF {79 (lower or inferior limit) JeT TI | JOIR

n-1
bjf(x) dx =lim h ) f(a+rh) [@2C nh = b — a]
a e {UN—

5.4.3 TN NS SAANT :

M a < x < b [ f(x) TCATFS FAFE[C] 2, 98 O(x) G5 GHb SCAFF 22 (3, a < x
< b R®WI9 949 f(x) = ¢'(x) O,

*£(x) dx = ¢(b) - §(a) =1

GTRE 0 MAFAFRIE GNIETE Sl |

5.4.4 T8 sFTea omE :
1. I WS AN A Afiass 391 20 wizte o B Afiee 2|

wefie EJ.f(x) dx = —:J.f(x) dx
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2. 3 WS TR TR ¢ (g S @38 27 O3 TAFCT I %+ 20 |
SRIN : [£(x) dx = F(a) - F(a) =0

3. % STIweTcs in Srpefes wialim ek e a w1 2|
Ji(x) dx:ZJf(x) dx+ [f(x)dx,asb<c

4. 7f6 ST ST (B @ ) 12 i STiwteta (@iaieet 1 S@ (RICAl (713 W2 SO (loia
3 TS WS A |

CRIN ZJ f(x) dx iz_[g(x) dx = Zj[f(x) + g(x)] dx

5. W (S SCFFIE 95 M0 @6l Fa Ol [T et (67 27 OEe ©f 34 (18 $95
afife 13 Srerwea Mg T |

:ij(x) dx =K :_[f(x) dx
Twigge 21 jss (2x+3) dx

:LS (2x+3) dx=[x2+3x]z =[5 +15] =[5 +15]=0

3
6x
Teme 22 1 | —5——dx
0" x"+1
4] T u:x2+1;d—u:2x;dx:d—u
dx 2x

foil dx:_[6xu_l%: 3_[u_1 du

= 3lnlul =3In [x>+1]

6 3
szildxz3ln[xz+1]o

= 3In |3%+1]- 3 In| 0%+1

0
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=3lIn10-31In1

= 3In 10 = 6:9078

SR u-A AN u =0+ 1 = 1 @R
u=32+1=10

U-GF ACATH e FCF A2

3J.110u_1du =3lu [u]:o

= 3In 10-3In 1
= 3In 10 = 6:9078

[*In1=0]

Twlzgel 23 : W e el j135xex+2 dx

1 AF f(x) = 5x, f'(x) = 5, g'(x)=e***
g(x) = [e2dx = e

oo [5xex?dx = Sxe*? - [ex?5 dx

= S5xe*™?— 5 [e*? dx

= 5xe**? — Se**?

[S1e TN AG S SePrael FCA]

foeXJr2 dx = [5XCX+2 —56x+2:|f

(156 — 5¢°) — (5¢* — 5¢%)

10e’ = 10x148-4 = 1484

5.4.5 IeraielE Swel crawte AfFne

W2 Al O @ IEEAR TSl (Fawe e ANweEd Mo e Fat a1 @t @36
SUIZACR T (R T |
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THRAI 24 1y, =7 — x @R y, = 4x — x> 9% I B2 x = 1 (AT x = 4 G WY (Faqzee]
faefa et |

T - A= _[14(7—)() dx — J‘14(4x—x2) dx

@A A @I SCAFFEET STBLS! el |
y}\

Yy

¥Ys

,_._____
il
S

N

1 4
:[—x3 —2.5%> +7x}
3 1

=B43—2-5><42+7><4}—B><13—2-5><12+7><1}
= 45

5.4.6 TSI A T AT

g f[Fg IR WAL CFG x ICF SN SIF AT ACF | G CFG Sl ORI AN
safore W e Tt 27 | @ [fde Tiwcet @ A 73w € S#&(G SHN S J@ 23 e [RE

T, [T f(x) dx @ jiof(x) dx ‘o<’ (I AT (@AFY T O, x @7 T F(x) 9
aAfSTIom 1 AT 71 | 58 SIa SI7R FFcea AnlfTre Fel 0 s 1 [itd |

oo . b
&rn] Ja f(x) dx = lim Ja f(x) dx «q¢

b—eo
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Jic f(x) dx = lim Lb f(x) dx )

a—>—oo
0 6

TrgRe 25 : -[1 —dx
X

= lim jlb 6 ix
X

b—oo

= Jim [61n|x])
= lim [61n |b| - 61n 1]

b—oo

— tim [6 0[] [-1aj =0]

b—oo

@CZY b —>00; 6ln bl —>oo G FESR2I FNFALH SR T6C7 (diverge) | TOFIR 4 (T
e W A T | S B SOATHT AL 2w (FIPCEI W [T F1 07 | e 7 A
W e a1 TR e D SIfSye 2 (convergent) G} O TR CFGE o S 2 |

5.4.7 =’gfbitea
T4 f(x) = g(x) / h(x) 97 x—a g WS T el F=01 A A ;W (1) 717 € 27 *3 W

e T @ % e a1de (indeterminate form) = (2) T ¥4 @ 2 SAGIR WS AMIRETS
ERfGER z Sfecefa oloe 27; wUe FfHGiceR fme wiw e =t 231 @t @i

lim @: lim &

X—a H(X) X—a n'(x)

, -4
Twigad 26 : S T et ¢ lin

x4 16— x*

AT I9 x—4 T([, ©9 x — 4; 16 — x>—0 T |

. x—4 .
lim > = lim
x—4 16— X x—4 =29

1
=73 (=N T5(GIeT S[CaR ARICY)
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5.5 geRifere Mg II2F

7S FFTC all SLAIfore Iz STl AifEs soq (A @b 999 @ 9 AR |
AT —

(i) 2T = ACE NG = SAleA |

(i) &SP ¥ (MC) (AT 6 T 2Ne] I |

(i) 2feF (S5 @l (MPC) (ACF (NG (ool @ers] el 1 T
HFIE, e T aal fEffie el G s am:

(i) (o Tge

(i) TAVTFE TG

(iii) SFTHCE ANEAL (Time Path of Capital)

(iv) 91 2RCZF TSI I (Present value of cash flow) 29 7|

5.5.1 2T SACFFF (ATF QNG WCorFs [y w1

Trrgaet 27: (A TG 2 57 C(§) = 2e"> @3 3 IR @It C, = 90; (Wb IR o5
foefg et

g o [2e"2°dg =2 (lee”q’ +C

=102 +C

=102 +C

% 399 ¢ = 0, (6 IR C, = 90

. 10e” + C=90 ; = C =90 — 10 = 80
. G Y SICoER ¢ C(¢) = 10e° + 80

5.5.2 TIFCa 37 P widtates

NS AN (@GR SCAFCRE TN A G5 54 A (¢) @19 51 2052 | (el 2@
SCAHF T T 0o, A PRSI TP 9 TN 2 | (e, A 2@
AR AN T NG A S AN T | T F7 A Azere wefHifers @b
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FAGS 5T/ Sl T S | €T IS TG SR ST T8 0 | (T (G I3 S
e f5a G (b e @ Mo 50 | i B9 iR it 21efiE %19 (Initial Condition)
2! W% *799 (Boundary Condition) &2 fda (3 | ©fF fZaaifg T 419, Aelg=s, =t *«y
203 O YeTe 97 I AE G2 @7 (67 AFfoq TofF |

TR G TR e IF—

TrizAe 28: (@I (eH AfTF (@il @7erel MPC = C'(y) = 0-5 € (6 =% y = 100 ZC&T (W6
cStot T C(y) = 200 T (G CSl9 S foefay e |

I © C(y) = [C(y) dy = [05 dy
=05y +C

@It C = FIES (ol 7 | @7 22fiiF *$

y=100 T C(y) = 200 2T FCET:

200 = 0:5 X 100 + C = C = 150
- (B o 353 : C(y) = 0:5y + 150

5.5.3 vifen RFfegierrel (At vifant werss fefa

S5p
SRR 29: 471 A (R AT M FEfogATOl QI o = 75y oy | vl s

T I 2WG TR (T T4 p = 3, 6 975 Ty {2 pifzwg sifawe |
4@ AT p Q@E TAF 1 GIFFF WIN, @R x @Il bifzwE #ifasie |

_dx/x N pdx 5p

P ap/p | xdp (p+3)(p-2)

pdx S5p p—2 c
_ — 1 =log—
J'xdp '[(p+3)(p—2) :>0gp+3 ng

=Xx=c p+3
p—2

G p=3TAx =69 6=6C; .. C=1
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+3

p
<. BIfel S CRICe, XZE

5.5.4 2AifFs sifsera 29 (ATF Toraifre worss Adm <

o e a y+b
Twizad 30: &1 AT y € x WA ml@@ﬂl«\o\smmmm:M:E X+a,ﬂﬁa, B, a, b
¢ 7,

SiEte Teiraifarel SiCsEs faefy |
M:g y+b,

B x+a

Sy _oy+b s =W

dx P x+a o ldx

- dy _ dx

B dy :—adx
y+b x+a
TSATT AT A AR

d dx
[y __je

y+b X+a

= blog (y +b) +log ¢, =-alog (x +a) + logc,

= log (y + b)> + log (x+a)* = log ¢~ log c,

:>log{(y+b)l3 -(x+a)a}:10g(c%):10gu

:>u:(x+a)OL(y+b)[3
5 ze1 [uely Toicaifaret seorss |
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5.5.5 (ot Tge ¢ Teolive Tgea lfasiet

&1 A Hifewl SR 45+ (2Mesl : P= £(Q) (6@ 4a), (B! (AT (IR AR (Tl weye [
A9 @ S99 G (el (3 fafer v e o1 e @A | AW (Q,, P)-C8 ANRE & OIRCH
P,< (At (@ @ i o B Ol S 20| (TR0 (G e 2, (OIS CFg, A ol fiee
HRCS G (@ (G T G4 F00 20 O [earisizwet | wefie AP B @ (Ui a1 (eela (ool

Tre |

Q 5a : 4(a) -

£,Q
O S
P A £Q)
P, B
D
>Q
0 ffa : Qb

-, (oIEH (ol Tge = [ f,(Q) dQ - PyQ,

AT, AW (Sl SIS & P = £,(Q,) (o 4b), ©f fuil S (wital weapa &fem wiesl, @@

o~

fafew eifeanel i =20 win wiferl, 7 (Q,, P,) (© ! 77 ©IZCsT (A P -5 (50 T 0T (&lofiel

o~

MO AR (& FACT | ©lCe TCeAM"DIdE €€ (2itell, DPB (%9 (fo@ 4b) i

QuPy — [1,(Q)dQ

@t =57 Teomesa @é\s (Producer’s Surplus) |
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Twizae 31: AW bifnl SCoS P, = 25 — Q* @ (Fol Lo P = 2Q + | &, ©lECe, (@l U@
@ AW T faefd Al | (et o) afstaifre o)

S © AT SR SRIPANS
2Q0+1=25-Q>( S =D)
=Q+2Q-24=0

= (Q+6) (Q-4)=0 Q<0
Q=45 ~P=9

0

CS (coi Tg9) = [{(25-Q%)dQ-9x4

1 4
:[ZSQ—EQﬂ - 36

0
=[25x4—%x43}—0—36
=42.67

PS (SeoAmE Tge)
=9x4—J:(2Q+1)dQ:36—[Q2+Q]: ~16

IRIEERCGEED]

TRIEFY 32: 431 TF (A TANE x 9 ARISC A TeAME (Q) ARSI 2 (=Tl

Tt wfFwle € ST #AfRINICoT @owet | M Q = 4e? T TUT x = 2 OIS SeAWH SIoFHF
oo scan

d d
AN - 2N, ngQX:§:XdX

TORATT AT I A

Jd_Q:

2
X
xdx = logQ=—+1logC
5 | gQ="+log
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2 2
X Q X
=logQ-logC=—=1log| = |=—
g & 2 g(C)

2
2 2
.'.QZCXKSQZCCXK
C
4
S TETx =2, Q = 4de 4 =Ce? =Ce? =C=4

2
v GRANE SR 46"4

Twigae 33: T q = f(p) G2 BIfEW S ATATT BifFwIF wINare FfoTIoFe T < 27
O bifznt e e et |

e|=-R M g Ao
q dp q p
_[d—q:—oc_[d—p:logq+logcl =—0 logp+logC,
q p

= log (qp“) = log(%] =qp*=C (NW C= %]

1 1

C
-'-q=p—a Tl el vifed wieorEs |

Tmizact 34: vifenl SICerEs, p=45—§ @R W 32.5 T(A (OISR Tgred A [ 391

Teq ;i p = 32.5 .-.45—%:32-5 .-%:12-5 ~x=25

G2, (OIS e =J025(45—§jdx—32-5x25

5 25
:[45x—"7} —812-5:45><25—25:25—812-5
0
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= 1125 — 156.25 — 812.50 = 1125.00 — 968.75 = 156.25.

T 35 : bifeul SCo, p, = 4 — x> ¢ (Gl SCATFS 1 p = x + 2,
94 efsrifron s@gl €@ M (erer Tge g3k Tesmtad ge e 54|
Ter : e dfsrafarer et By p, = p
w4 - x2 = x+2 A, x24x-2=0 \ (x+2)(x-1)=0

S

x=-2,1 ARY x <0, ... x=1 944 p =3

1
. ColeR Tge :jé(4_x2)dx—3x1:[4x_x_;} _3

0

_g L g 127129 2
3 3 3
1
X
Tesiwrra Tge  =3x1- JX+2 R
0
a1, 6-1-4 1
2 2 2

Trizaet 36 : YA TGS GFE0T FRRAAIDT GifEw Sorws’ 2@, p = 274 — x4
MC = 4 + 3x

coleR ge (SR Rmre) e 7|

T&d : p=274-x2 . R=px=274x - x°
MR:d—}z:274—3x2, G MC = 443x

. MR = MC 3P1Ga i3, 274-3x% = 4 + 3x

32+ 3x-270=0,9, x> +x-90=0

©(x+10) (x9) =0 .. x=-10,9, FE x>0, .. x=9
@4 p = 274-81 = 193

9
G4 (OTFIEAR Tge = J§(274—x2)dx—193x9:[274){—%} —193%9

0
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=274%x9-81 x3-193%x9
=9 (274 — 27 - 193) = 9 X 54 = 486
Tmtzaet 37: MC = 2 + 3ed, TFC = 500, TC o< ey 34|

T =243 g o= [ dg
dq dq
.-.c=j(2+3eQ)dq=2q+3eq+k

q = 0 AT = =113, TFC = 0+3+k &8 TFC = 500
o 3+k = 500 - k =497 - ¢ =2q + 3ei+ 497

Twizad 38: MR = 16 — ¢? 2051 741185 TR % 391 AR SIomwme (rdle | (@4 TR {6,
2 e bifzn wwere Efegisieor ww e <41

e e R=JdR=j%dq=jMqu

.-.R:j(l6:q2)dq:l6q—%+R

3
T q=0,R=0 . k=037eAk, R:16q—q?

2

R
AR:EZM_% TR BifRwl S,

2 ) dR
p:lﬁ—% @<, R e e = MR =0

d’R dR 2
e <0 AR _0=16-q°=-q=+4
R G2 <0 asm, g =0=16-a"="q

d’R
dq_2_2q<0 AMq=+4 27| . 4T q=+4
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. . 43
o5 @fee wHifes | 7 i R=16><4—?

64 _ 128
4% 120 _ 4o
=6 3 3 !

4 4
P drR
e, wHifgs R =Ja-dq = [MR dq
0 0

q |4 £ 192—-64 128
3 3 3

4

= [(16-q%)dg=|16q-- | =16x4-Z- =222 =22
3

0 0

I GF O AQGS R-a9 e 7o 1 07 |

16 32

It i, R A&i{4S 9949 q = 4, 949 p= 16—?=?

. &S R = pxq= 4><332 %8

Qe TR A 1fE, (72 Rvre e, S (72l [F|
2

S CPICETE, p=AR=16—q?

.dp_ 29 dg__ 3

“dq 3 ”dp 2

__pdg__p 3_32 3 _
Al ‘ep‘— q dp q>(2q_3><4x2><3_1

Teqk, T2 R S, 4T [ey|=1

5
Twrzzel 39: MC:Z+3@+T’ TC faefy 3= 72 (1) = 21
q

1 1
Teq TC:f(q):JMqu:j(2+3q2 +5q Zqu
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3q% Sq% % 3
=2q+———+ +k=2q+2q"2+1092% +k

ook

T4 q = 1, flq) = 21

~2(1)+ 2(1)% + 10(1)% +k=21
s l4+k =21 k=7

3 1
.'.TC=2q+2qé+]Oqé +7- Qity TFC = 7

Tizae 40 : MR:( abb)z—c 2SI SCerD el 94|
X +

W:TR:jddTR-dx :j[ ab —C]dx
X

(x+b)
-1
zw—Cx+k=— ab —-cx+k
-1 x+b

e, M x = 0, TR = 0

fe® ko0 k=a
b

b ax +ab—ab ax
geai, TR=——22 —cx+a=2T8"8 ¢y = -
25 X+b xra X+b X X+b X

TR
. Sifzwl wirersss, p=AR=—=L—C (Teq)
X X+b

Twizaet 41: 6 e 2, I(t):l20t% IR =0

AT ToL SR 25 90
ETKE SRS K(t) e 591
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120 t%

%

5
+c=72té+c

Ter - KO =10 dt:leOt% dt =

It =0, KO0) =90 .. ¢c=90

S K(0) = 7205 +90 T TR SToATE

(4) &2 T, I(t):3t% GR t = 0 (S A Joe ©ie K(0) | oG (K) T 72l el 39|

e
S K(t):jl(t)dt:JBt%dt:3-t3—2+C:2t% +c
2

T4 t = 0, ¢ = K(0), FoK @R @A (time path) 271 K(t) = K(0)+2t%

5.6 A

T (AT RS SR ZANI FANFANCE FOA (I TR O G151 T 232 | [a, b]
TEANE TGS (FINE SCoFF f 9T Toy I G @0 o5 F-97 9wy AF @A [a, b]
AT 7e 9 x 97 & F(x) = f(x) T8 @ F (& [a, b] SSACH f 9 Sl 71151 qo7 23 |
TR [Rfen oafe, a2 SiF Seprce T [T 20d ©f (It TRE | TN G
Totolmy i 1 200 | WS I 4196 @ O ik 1 ZACE | [a, b] ST I ST
f : [a, b] >R FVS 2 IR AN 27 efie [a, b] SIACE G« G0 SCAFF F oNewl

(AT €2 A0 7 Ree F/(x) = f(x) 203, Ozt | [ f(x) dx =F(b)—F(a) | @7 § [f(x)dx

AL (WS T € a '@ b (F TG FFAN @ THAN @3R [a, b] TBAGCE AN ST
767 =W | TS A0 ANFACEE WA CF0g AcAfes [aw e Sican w91 2 |

5.7 septert

1. afegee “mhore i el f12x2(x3 +2) dx

2. AN AT AROCO j4x(x+1)3 dx 9T AN A |
3. I &Af%F 7 MC = 25 + 30Q — 9Q* 8 57 47 55 & OIGH oI 7 «efx 54 |
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4, J.i) e dx g o WIS NI« (convergence) 9 (I ?

5. AW Q9 S & P = (Q + 3)? iRl P = 81 ¥ S Tge el e

5.8 ageife
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O 6 O Tdifere gaze AdFiefes AfTad

QP
6.1 Ty

6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9

SRR
Atffefes Afiware gt

Aiffefes AfFarea e safe
AEER For Ffeeret

wifers e fofes Afeatan aga: TSI T
LRI

SrpATel

6.10 argsifg

6.1 STy

G% GFF0 Al FACE QAR A TECO A

Aifiefes Twad St a2

AfFieies ANFaCR T 2=l

CRITA DeTAIMR T AT 2Ffo

e SSTAA THFoTe AT SIFA) MCT |

6.2 BN

SASTe 2Aied peaelEE (Ew Trel B, SIede (Eeie, Sesive, et ofsads Tenfuz
CRRCE IR 05t Ao I A SHACEIA 2N o7 41 27 | (12 I 3 berifelaler siffadcas egfors
5t AR T (@ s A Awfs SEpEd F91 2 ©f OF Al G AMFER N A 27| 92w
G2 RCE AW S A RO Kbl 1 23 ©IR0E AR MCE ACH A0 SERIMSTER ACa
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ISR 2GS I A0 [FACT T{F 2002, @I I FmiE oe 11 [ifvzs i, G2 =/
fofes wiMacea (Difference Equation) I&1 afesivy aw | a8uw @5 22 W@k 214w ofes
AN LRl AT 25 € TLRSCo wiF G2 A= b1 ] 2T |

2 GI(F E A @I oN1efy fofes AMTceR oo @R Tl Fdiae w21 | seaifg afosia
@R 1O RfSMeToR 4IFdl Gk O AFfC FF TS F1 T el Lo peraifafe
AR (AT Tl (G TN T2 5T 9 (I ARTSCHA A AT O (A2 sifooil e
[ SRR 203 © Sl A |

6.3 ~iFfefes FMFaCeR Y=l
IR e IR Al 2 9L (I HEAIER (y) 2IROTaR 219 ¢ 2o SgaFeItad e y (1),

2

dy d’y
y”(t) 277 SIta ifacaie a1 271 @3 y'(t) A d— Ry (1) A — z@?ﬁ A (P AN

9[FCe OIS A6 (Differential Equation) | 5% 3757 Tfa ﬁﬁ@’ WTF‘\T (desuete variabe) < 2 0
(12 5ol t T 12 ST (7 (integer Values)l_'al?l —21 ARRTS, y GF ANER 75 ARTS S

A . .
o I TE A—TWIWWW'@WH%WWWWWW

ARG SAfRST T 212 (@ O ReEETed (dynamic analysis) ST e 27 OIS F&1 1
AlefFreiare AN (difference equation) |

ATFCE Ay, = Y4 — Y, 20 L AL @A y, @I IR y 9 T G=R y,, | CRICA! ¢+ 1 AT
y R W | 3 SR AN I 27 2N 730wl | AL ANFACeR (Fea 67 [
@A y-a AT A el |

6.4 *ldmiefes AMTarad g Agfe
S oS

@ AT A W@ ALY AN @y, +oy, =c...(1) @ o€ ¢ @ &&F| AR
I R M (particular solution) '@ %5 I (complementary function) €2 71t Sl
T | (1) TR AN LI I 2 ST TG A AT (non-homogeneous difference equation).

TR0 S 2 =0 A (1) = IR G5 2T AN (R (trial solution) y, = K
@A K (@I G0 &< | OIRteT y, T #{Faee 2e1s €8 @32 Wb (77 | wdie y | = K
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C
I+a

~K+aK=c=K=-S—=y,

(o # 1 @9 &)
«3 y, QU fbeT AR (stationary equilibrium) |

‘7@‘7@?5 Y ;G Gl (1) 72 TS G5 g 5196 (Reduced form equation) 2=«
41 7 Al ¢ = 0 3B 74T PTG ol (homogeneous form) TRZF FA T | AIHITASF AN

(21Tl y, = Ab' (TG t # 0 T 1 70Ty, t SCF S@NT AT 20T |
oy, = Ab¥ oAb+ aAb! = 0
=>b+a=0 =2b=-x
<. A7 SoEEs @I y = A(-o)!
y, @y, Gl FCA IR S ~A e TR |

C
Sy =A(-a) +—— -
Yo =A(0) +o T o -

o Tl o = —1 20 w4 RO ARG Fcears 22 =1 | GIC0a AKTFIET Tl y, = K2 Afa0s

@& @O ATy, = Kt 5 oy, = K(t+1)
o (1) TR A1 ANFACE @4 AT K(t+1) + oKt = C

C
¢ Ke——=C [vo=-I
R t+1+oat Clra=-1]

Y, = Ct
O A AT 20y, = A=) + Ct ...(2)
=A+ Ct (U o = -1)

‘A7 W SRR w9l i SRl R S ' @I ATy, =y, AN =0

C C
Vo= A+t—= A=y, ——
Yo 1+o Yo 1+

Ok e s 2 (Definite solution)

y =(y —Lj(—ot)t+L 47 o —1
U 1+a 1o T o# -
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SR T o = —1 L FGR T (2) @ t = 0 WA y, = A A
wroqd i FWigE =@ y, = y, + Ct

6.5 IR et FfeRterer

I @ AR FZfewe el ©f e T t—o0 20 ARZTT ST 7 e A
203 5l ©IF ToF | GG b @F WeE AT @GS | b @ MG (TBR7) (—o0, +00)-7 W&y 76
(g Ol T TT—

AR 1 : b @F S M ANt w2ewT

fafen s bt-aq i
WS | b« b-a3 b-a= t=0 t=1 t=2 t=3 t=4
Rig gl Rig
I b>1 Ibl>1 Tl 1 2 4 8 16
@
I b=1 bl = 1 ay 1 1 1 1 1
. 1 1 1 €L
1 0<b<1 bl < 1 Tl 1 3 7] 5 16
1 t
2)
v b=0 Ibl = 0 o) 0 0 0 0 0
. -1 1 1 €L
v -1<b<0 | Ibi<1 Tl 1 : 1 3 i€
—1
-2)
\L b=-1 bl = 1 (1) 1 -1 1 -1 1
vII b<-1 bl > 1 Tl 1 -2 4 -8 16
(-2)'

(7l TPE (T ATSIF SR bt G T9el TFCE AN A o FA02 | 24 FeAHes oeffe
AT b>1, t AT T3 bt AT FIALA 2T TSI ST t I T A Gl bi-F T 3R T
S TS t ATCE, bt T© 2T A6z 5 75 NS A0 | 59 S0 t ATIF 05 70 bt #[T
RFCZ | OIRCE O (TR ST oI ST A0 fSTeT AT | T4 Al S=esiasfe] (rdl T oL ez
@ b, 4T, NI, L. qeId “AfFafee 2t (alternate) B0 UTH | AF ALY B AN
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2 TS t AT ACH HACH G TCHA WP JFCO ACF [ AL e bt GFapele S G T
(AT TS I | T ST b, —1 8 +1 @7 M GF2OF FAloie AR S 208 A | 77)ef
s 5@ 19 (I 20eT | Sigfie b @7 T ALCE GO It 4 A:

(AGETrSTIT 731 - { b>0
gl b<O0

eI
(Divergent) bl > 1
SUCHIET bl < 1

(Convergent)

bt 1
t

btl

bt M




6.6 wfAifere sNfFfefes TNFaTR 27 1 FISTTI AT

G2 GRCT TCOLE SRAMTFIII SV HFE Fai® 721 Rz T 2032 (a7 27 | 5Ll
(), TSI CR ToiF S 11 07 o 3 o o frsa a1 wiefie (@iale oS 20

Q, t+l = S(P)

wigie Q, = S(P_))
pifewl Seeis Q, = D(P)
AR - Q, = Q,

Q=0 -BP (o p>0)
Q,=-7v+06P_ (6>0)
94, Q, = Q. P I,
BPt+0OP =a+y

o o+
=P +EPt =T..--(1) [t & t+1 @ Gl A1

R0 WK« (Particular Solution)
aﬁ Pl = PH—] = K

:K(ﬂ):m g OHY

"iﬁ"ﬁﬁs TGS (Complementary Solution) : <1 I Ab' = P,
- (1) & PTG Al ANFA9 40T

Ab'*! +%Abt =0 :»Ab‘[m%}:o
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+
B) o+P

o+y
5+P

o+y
3+PB

~A=P, -

t
o _o+y _§ o+y
mw{ MH ;—J*m

a+y - P
54 =P (= 71 = wwS et AR (Intertemporal Equilibriuim) |

«.P =[Py~ P] [—%}t +P

QCRY & AE P, 40 &7, oAk ¢t FEfeler | 947 @8 A @&l P, - P, 3 orzs wie
@I AL ARTRER T, AR €94 (AT 7l Nod W9 (AT &F 2008 | GTF 6 T SR
#eld (mirror effect) | SR A-31 W f@diael a0 7ol 5 AMIRE (AT F96! ST A Fo!

E | G & TR (TS 29[| (Scale Effect) |

G4 @CRY B, § > 0, ORI ITRAN (I (MEnaie | % GTHta 92 FIGTHI [T © LR
ORE 209 A, (METICas (3 |

RCFIESF (Explosive)

@233 (Uniform) 749 § > B

2l (Damped)
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QA
N (
.............. '\«
.............. Yo
.............. I J: I?I
> = >p
P3 P P2 5 PI
5@ 2a 5@ 2b
(ol @41 Bifzwl @E (ol @41 Bifzml @2
SCoF AT (steeper) P SIS O (flotter)

5@ 2a (AT @R AW @ LT § > B, HifEw @ (SN Ire-ASIITS AT [l WISSBE AL
G AIE (A0S [ 200z | AW A NS G SEE W P (A0S AR N 9 =7
OIRCE S b SeEel T (R AR (AN (1 TR AT T Mt = 1 @ (ol 203 Q, | G
QTR ATV AT BIRWIR A6 & Q,, (5l 7SI 7( AW A P, T O | SN G2 VT (Sl
(1 TR (@I B Q, | TN (A TGN ST A Goll G50 ACF G P, P, P, @ wiwfet
T A0 (] W SR Y (MENIes W ez P-@F (AF PF NF A6z | welfe qrRig Mt
AL B MGETSI 8 ROPE |

SR FLT § < B O B @let AW P (A fod b q9I<e o 911 AR OIRCS (Ml A O s
P -43 1t 2T 7eoz | widfie Ae P -ag I (rigensie 5% ©f Sfedid (Convergent), SISl
(Divergent) <3 |

THiZFe 1: A1 T GF0 FIETID NOGCE BIfgwl 8 (GHIoie SCorFd T
Q,=18-3P; Q,=-3+4P_
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~

TS ANSIS AT W {67 et @32 Az 2

faefa st
G - ARRE Q, = Q,
= 18-3P, = —3+4P_,
= 4P_,; +3P =21 =4P +3P,, =21
=3P, +4P, =21....(1)
B[R EIER
s Py, =P, =K
- 3K + 4K = 21
=7K=21 =K=3
~ P F0IRER FUE = 3
AT TN
1 AT AT AL (=0T P, = Ab!

~3Ab"! +4Ab =0 =3b+4=0

:>b=—i
3

4\t
el TG PtzA(—gj +3

Tt =0T P = A +3
. A=P -3

Teqik e T P[=(P0—3)(—i) +3

ISHIBIS)

S A | ANV AL

4
TG (2P b < 0, INGCEE T (Al | S (2 |b|=§>1,ﬁ‘o@wvf2rww?[

(divergent) | STOEd HINTCIT 2L SFPK @ (AESI |

123



6.7 Tge TSI CFT@ ISCIT TIZE T

TS TCOCH @5 ©IC VI FAwae 2 e I8 Sesiine, ATes 75 Areied [{iF 2o
@O A | wigfie T @5 ATF (stock) A TG F1 AE WL TIG© A inventory FHIF ATAGH
20T |

G L4 I,

Q,, G TG 2O ¥y Q TECAL P -7 ST G b SILAFHE AIEACAE & TG(e] A
TN ©oiF 99 FF (Unlagged) |

VTR AENEE (adjustment of price), TSP M AGICIT HIfRWIF-(SANTAT AT (market
clearance) SITI WG 1l; IR Rearei i fdf@e “&foq MO ACE ACF | 2O TR ARCS
el @36 v 27 03 ©ita Ngge Al TAOURE SREE G0 Foq F0a | I 2799 nitE &
BACSTIA T 2SI TG I AN ST (50 T @ 3 27, Syl (@ 23 | 2o A
VTR G2 IR O BACS TR GllF 03 ARIGATS 06 | G @I TG ol 203 ©f 20l

Qg =0 —fP, (o, B>0)

Qg =-v+8  (v.8>0)

P, =P -0 (Qst _th) (o >0)

C Il ZCS IR Al e Tl TR T fSfe F0a It AN AR 724t (stock induced

price adjustment cofficient) |

A Yo AN PORILTS A 201

P =[1—cs([3+8)]Pt =o(a+7)

+ t +
g7 N = Py =(P0—g+g)[1—6(l3+5)] + §+g

=P, =(Py—P)[1-0(B+3)]' +P

[7ide smfore [oem, fHs7s @ ARe AN 927 F0A]
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G RS FZfeiersl fT$a a3 1- 6 (B+8) -7 T2R @A b=1-0(B+3) | A 2 F
b = ffen Nt & P -2 o2 (el ZeeTl |

srafad & @ I orAd g9

2 b @3 S -3 W4 P -3
b= 1- 0 (B+d) MSERER]
1
I 0<b<1 0<G<m MIET 2 @]
et
oo |
v b=0 —l3+5 ARGIER AR
Loco<2 ERERICRCPCIR
\" -1<b<0 B+5 B+5 &F 8

(with damped oscillation)

2

\| b=-1 sz G T QI T
2

VII b <1 G>B+5 R S

TUIRF < ¢ BOANG WOCH A (FC [l Ao 2ceoid! ZI01R () 05 10% 7S AT
() G BifEwl (I BleT A —1 28 @R cerialiey (K Bl At 15 23, ©1=eet P -3 7w #42l fdfael
|

: 6=0-1,6=15 LIS L<G<L o

TR gPie (R |
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6.8 AL

&3 GHCF AL AN TICF QI (e TRCZ 8 AL WA 2L ANTG9 F=ACE SCEADel

! 20 AR | AL M@ 2 AN IEE qfo LA Twel ¢ FASR AT € FACSHIAN
Z QG AAZNE TSI SITETDN S ZCACE |

6.9 ATl

1 431 T @IC AL AN @

1 t
y, :6(_2) +6 | G AT 4T J T2

2. @I @3 ofiefy TR @l y, = Ty, + 16. @7 [Reew e § w3
3. #IfF57F ANACTA SleA 2

4. FAETIF V(G SNCEAD FoT |

5. 4ME TMZ Q, = 86 — 0.8P &<k Q_ = —10 + 0.2P_, (T Q,, Q_ ¢ P, (T t 3 Hifwia

sifetiel, (SR ARSI @ e | ATTd Tele fdiEd |

6. TACSHIAME G TG TGS ACGA0 S T |

6.10 rzolfe
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