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6. euemaUILIq60T LILIGITLIM(H&6T (25 1ifleyBeuemenaer)
auenauipaefler LweTumbaer— Gsemeu,iaflliL,oF66), aubeuM LHMID Q6oL FTiL&eT
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® sansifl bHMID BnSHlemed TENID &HIHSHIHEHSET.
Gaemeu oMM Sieflliy OBESLpFS&6T

sgnsfl eupeumi, @midlHlemed eueumi wHMID CHemeu
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1B1& MW CHMIHSEL Si6M6) v SH(IHSHSHITH
LGS euenaUIbaafler &[HsSIHEHSH6

QUNBETTHTTHH 6D LGS 6uemaHUI(bH6rfl60T LILIEOTUIM(h&6IT &
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6.1 euemtfl®b wOHMID OUNGMTSTISH 6 euemsUIbSafledr LWETLNHSET
(Applications of differentiation in business and economics)

&b OUNIHETTSTIE glpblemeouled, eflemwed MWD Si6T6Y 6TEOTLIEOT LOMHBIGET 6T60TE &H([HEIS.
D ETEOTLISI 6(H QLIN[Herledr S160@ elemed erpUMUIEID DM T eTedTL HISTGeuTTmed GamriirL
(16de0g)) 2_muddlwmenmmed suprislLlL sieunefler & Husd (aeuefluie / ieney) erers.

6.1.1 Gzemey, aiaflliy, O1Fe06)Y, uHeuN OHMID Qeomus smiyser (Demand, supply,
cost, revenue and profit functions)

BGxemeus smiy: (Demand function)

shemsuled, meTCeumTmed GaHMIiulL 6 eunweafledr SieTeuners, SiLeLTHerfler
eflemevemwis snbHi6Teng). ereor@eu QLNHerfleor aflemed SiFl&iflHEG0D LTS, CHMILLIGBID ieTey
GSODEAME HMID ELTHeTler 6flened GenmD aLMRE CHMILILIGBID SieTey HF&IHSHHMDS.

msTCeunTsemmed CaMIiUlL @ 6UNHefler SieTelsHEG SiHT G NemesHELID
@enL Buueter aBMLiL GHemeusd &L ereorliumb. Gueib @& = = f(p) sees p = f(z),
>0 wHmib p>0 eTevT EUMTWIMISHLILIbSHME.

x=f(p) eaetip BGHemeud enyedr euEDILILLD:

X (Bsemev)

A
I4

7 fafuor? |
2

Heme — 6D QBMLITL
x=f(p) o
GUEMETEUEDTILITETE  6flemed  LOHMID

S

Gasmulupd  SeTe)  SpSHuaDBING
2R ~

Goemal aueneTeUeDT -~ "< N BenL B 2_6Tarm erHFLo6emm OSTL T 6mL
-+ effl@smeond !
coemiey . ) eflené&SmSl.
&6OM ET6ToT 1~ b
~ P /==

~=20 _

»

0 . p (eflemen)
LD : 6.1

a.TCmn& @ :(Observations)

(i) GCaemeud &milled, eflemed LHMID Sieme)y TSl NHHS5 60 SHSHGLD.
(i) Gaemeud eMiLNedT EUEDETEUDT (PHED SHTeD LiGHulled oL (hBL SiemLowid.

(iii) Gapemeu euemeTeuemIUIED, 6THS 6D OBT(HBSHML(b&ELD, HSHEIT LD & 60 & &8 M6
T -1§5&GID, BenL Guiujeter Gamevord erlieILMRSID eflGsHmeord S @Lb.

(iv) Goemeu suememeuenTUledT &MLIEY, QI &M 6T6TaT (—Ve) S@SLb.

- 2 ‘ 11 10 UGLIL euessiIsd sewflald ommi LyeTerfluiwiech
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aiefliyé smyy: (Supply function)

shemsuiled, 2_DusSHwImenomed eUPRISLILLL QI GLNHefler Siereunerd SAenserleor

eflemeemwis snibgleneng. ereorGeu eUNBefleor ellemed SiFl&HGHEGDOLTQRE, GUPMRISLILIHLD

sereunangId SiFHefsEng LOHMID euneafler 6flemed GEHOUIDELITIQE EULPTAISLILIGLD

SIETEUMEITHILD GSEDMEME.

2_DHusSWnenIned eUPrhISLILIGbD QI UNIHETleT MGG SIS 0@ llenesHESLD

BewL Guiweiter OBMLTL AafllILE &ML ereoriibb. G @& x = g(p) (seveogi) p=g(x), x > 0

LOHMID p > 0 eT60T EUDTWMISHSLILIGLEDE.

t=g(p) ereub siaflliys smyLiledr euemILLLD:

(el

x=9(p)

Si6rflLIL 6u6m6ITEUEmT

— -\~
-==Z R ",

4 @niGsneoibd
/ .
. cLoemiey: |

N )=~
- \\_/

>

=

p (eflemev)

LLLD : 6.2

& ICmN&® : (Observations)

7 fafuor?

I4

9 (B 56

sefliy — eflewed QSTLIL
6UEMETEUEDTLITEOTS) 616060 LOHMILD
QULPTRISLILI(HLD 66 S weuDHINES
BemL_Gw o_éierm GmIemm

Qs MLTemL eXlené &S &l.

’r~ .
-~ LOl6m & 6T600T /‘—’

(i) svefliy emiLfed, eflemed LHMID Siemey CHIENHSHSH 0 SHHGLD.

(i) eefliy enilledr euemaTeuemIT (LPSH6D HTed LGS uled L (HBL SiemLoW|D.

(iii) eiefliy euemereuemIuiled, 616 M ABTHLEHML(bSHGD G LEMS HewEEHST6ToT
T-1§5&G1D, BemL Guiujeter Gamevord eTIOILMRSHID & MIrkiGHMTeToTD S @G LD.

(iv) sefliy euenemeuenmuiledr &mile, 6 LOlend eretor (+ve) SpGSLD.

4

maé@ ~

7 Qafor?

~ Goemeu / sieflliy ellFHlwneors) oMHMSHH 60T HlemFemwl HTe0T HLO&HGSHE OFTLHMEY,
3iFleb HewL ILMIEETD MHMSHE0T 6XH5HSHemS S6DED.

gweirflemed ellemen: (Equilibrium Price)

& 6un@efleor GHemen WOMID SiHeOT Siaflly FoHlemeDem  SHEWLDELM(RS)

HenLsaLeupid eleneGw serhlene eflemewn@. Goaibd &&Hener p . 6160TéH GMleHSELD.
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gloerflemeo siemey: (Equilibrium Quantity)

QM ounmefler Gzemen LOHMID iFHeoT Siefll FFlemeDemW  SHMLWDEALIT(RE

HemL&aUUMNID SieTGey FoETHEme SeTeuT@GD. Goaid S I, eTed GIfl&HSeLD.

| ———————————

eungeuns, Gsemel HMID SieflliLy smiL&erfled, Siemey T S8 eXlemed p —eor eumuieons
eeuafliLbSHSLILGAMDEI. er6rEeu o6THene ellene p , - mw CHeneus s (Siebeogl) Siefllis
gnried xSl swedTHlemen SiemeumenTdl OILMLILILED &)

gweorflemeoLl Yerafl: (Equilibrium Point)

Gaemey HMID Siefliy euemeneuenrsafler aeul bl yerefl, (p,, T;)-g swehlemeol Liearf]
ereorGumLD.

seflened efemed, &eETHlemed SieTey LOMID FloeTHlemeoll Lémerl&&meot
eflerdsLuL: (Diagrammatical explanation of equilibrium price,
equilibrium quantity and equilibrium point)

X (iemey)
A
6U6D6EITEUEMT 6U6MEITEUEMT
s === N
1 \
1 . 1\ emmmmmmm———
:&Losurﬁsmaa: {,&mmﬂmwu \“
1 Slemey | i i
' ; : yeirerf] '
1 1
Teeees N‘::*\ __—! (pE,XE) ,'
¢°~s _=:::: __________
~.XE
5 =
P P (efleme)

Py

E -

] 1

| FEOTEemED

1 1

! eflemed '

e s / LLLD : 6.3

snnaifl wHmib @mniflflewer HHSGIMHES6T: (Average and Marginal concepts)

eungleuns ‘T erenid &ngm omplufedr Siememeull AUTMISSH Y eTedIm &Mihg Lommlufedr
siemeled g@muUGd wLMOUTLeDL @ s;HHSIGSSaler sigluenLuled elleufléseno,
3160 6L LLIIT6U 60T

(i) eonefl &GSSIG (i) S Hlewed HBHSHSI®
- 4 ‘ 11 10 UGLIL euessiIsd sewflald ommi LyeTerfluiwiech
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(i) spnsfluller smSSI : (Average concept)

sansifl &mSgImeuneTg T Qedr (R 6558 Wsmeor y QedT LIMILIMLTGSLD.

Bsement Y qens SM&HSE0MLD.
x

(i) BmiHHemeoulleir &mHSHSHITH:(Marginal concept)

BniFHHlened &([HSHSIHEUTETE T — B OUTMISHS Y &6 aMLL&8n gl 2 L 60Tlq LOMMESSHLOMESLD.

d . . .
Bz ement d—y 6T60TS GMISHSHEDILD.
X

Guh @iy

y=[f(x) eredD &MTLN6D Az er6dTLS T B6b EDOLIGBLD Q@B FAMI LOMHMLD eTevTayd Ay eredTLS)
Ay f(x—l—Az)—f(x)
Az Az

T -m ummSs Yy S anuLsEnigwl o Leorg rmeigonerg — eumblriulL

SIFH6E0T OFBTLILNS Y &6d erMLI(bLD LOMMHMLD 6T6ufled

SHSLD.

eTebemeDufled erLblD Y @601 LMHMSSHSLD, T 60T LMHDSEHDHGSLD 2_6iTem eXSGLOMGSLD.

dy _ . Ay _ . fle+As)-f(s)
o §. — = lim — = lim
de  A=0Ag A0 Ax
YA
YA
e\ Y Loy |
AV y =1(x)
y { ey {
v+ ay ] ’ S
RS RIS
\‘\\,-__. l___1
VA 0 X X+Ax X
o X X+ AX X
LD : 6.4 (a) uLw : 6.4 (b)

egeeyd Fmiy : (Cost function)
&b UMIHEM6T 2_MHLSH 6FLUSNHETS 5L LILGID OFHTEms 1FE06UF FTTL| 6T6UTLILIHLD.

U gI6UTS, 6N &S 61F606ys [TC] enfune s, & UG Heemer 2_e6TerLsEE). Sieme

5 -

(i) mTmIb AFeveY
(ii) MMNE aFeey (HlemEOIIMEIT HF606))

euanalfL" 19 68T LILIGHTLIM(hHGIT
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M eFeey: (Variable cost )
LOMMILD 61§606Y 6TE0TLIS, HILLSHSLL 2 _DLSH SlereysHE ChIl efléssdled wmmidlerm e1Feey
SH&SLD.
wron& ageey: (Fixed cost )
LOMDTE 615606 6T60TLIS| 2 MLISHS SiemeyL 60T CHIIqUWINS ASTLITL SDEONHEF 615606 SH@&LD.
T SIDGS6T 2_HUSHEsMer e auUmefler mnib &6 f(7) HMID WIDTE a&Feey k
areofled ewnss aFeveyd enumenrgl C(x)=fx)+k,z > 0 Sy@LW.

L= I ——

(1) b asevey f(7) PeoTs 2 HUSHUNET 6B WS 2_eDLUIF FTTUTGLD.

(i) mON& aFevey k SyeuTd & MHUSHS SieTemeud EMThSHE I6DD.

(i) fiz) wmfled 2 miiewLs 1&TEToTIY(HHSTE.

® dleo Sl Loment (iqey&ar: (Some standard results) ®

C(x) = f(x) + k eredrugy 6wonsgs 6\geveyd &miL ereufled
GO &S E15606) _Cx) _ flx)+k
X

(i) esonsrfl aseey [AC] =

2 pusd = 0 X
LOMMILD E1&F6D X
(ii) eonedfl Lo ageey [AVC] = Smug',ﬁsu = f(x )
(iii) egnedl wmmné aseey [AFC] = Lonzr;uﬁ;:‘;)m = %
; . _dC _ d _ e
(iv) @mid Hemeos ageoey [MC]= D~ dx [C(x)]= C(x)

(v) @mid Hemeé snnsrflé agevey [MAC]= % (AC)
(vi) ewndsd eageey [ [TC]= sanafl§ ageney X 2 _mudd
(vii) MC = AC ereyb@ungy snnarfl [AC] eigeveuneots) Sminsemns HemLILLD.

Guh&mliy:

@mifHlenens agevey [ M C] eredrug Ganumwions 2 _mHusSlulleir sieme| T Sie0E&SHeTs
Bm&&LGUTE (7+1) 6ugl Sie0d6r 2 HUSHE0F606Y ShSLD.

- 6 ‘ 11 10 UGLIL euessiIsd sewflald ommi LyeTerfluiwiech
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@nifliflenens aFea saTen euenrLUL eferédsd (Diagrammatical explanation of
marginal cost [MC])
2 pusd eeuafluSiiqerr siemeled QB DS AHsHGSILGD GUTEH SV BB DS
GSOD&HSLILIGL GuTE OWwNSSHE aFeeied ermLb IHMGL SmiFHlenend ase06] SpELD.

(egevey)
A

COXH1) {eeveeeneeneennns

C(x) ............
C(x+1)-C(x)

y=C(x)

»
>

o X x+1
UL : 6.5
eumeumilg eniy:(Revenue function)
&I uM@meT 2 Husd aswiLL b, efihsliumd Gursg
2_pusHdl
&FWLWLLLL T S160GLI OLIT[HEDET, (IH 160G P 6160 elemeouiled

HMLEHHIFIQU OSHTemSH 6UIHEUTIL  6TEOTLILI(HLD.

eNMaLILGL CUE) HeMLEGSD OSHTENSHWITEOTS| GILOMSHS 6U(H UM
R(2) = px etevt euemdIwWmsSsLILGbLEDEI. ki@ T LMHMILD P 6T60TLIEOT

T ond

'_Flemen& Q&eo\szi)
1 ),/
{

Jo o’

(2-pusdl siemey)

4

Ty

< fauor?

2 _musdwernd, SiH& ®
ellemeouled SiFld SieTemeu
U@L Gurg eugHeumil

LOl6mS 6T6TOTHEMMSLD. 218 &flHSLD.
dleo Sl Loment (g ey&er: (Some standard results)
R(x) =px eretTug) eueumitg sy erevfled
QMg i R
(i) sgnsd eumeunis [AR] = o COTT_ (=) -
2 _pusd x
iy . dR d ,
(i) Smé Hemed eugpeumis [MR] = —= %(R(gj)) = R (2)

(iii) @mid Hemeod gnmei euweumis [MAR] :di (AR) = AR (x)
x

Guhemiiy:

(i) sonerfl eugpeumyd [A R] whmib eflemeowd ( p ) 66rCw. (s1.81. AR=p)

(ii) eiDuement sieTeYy T Si0GSHETTS HSHGSD OUNRE, (7+1) eug Si0E 2 MHusd

QFLIWINILL (b XD SLILLL ST6D HleMLSE&L CHMIMLILOTEIT &n (bSH6D eU(IHeUTCW @m)d

Hlemed eupeumil [ M R] Sy@&L.

euanalfL" 19 68T LILIGHTLIM(hHGIT

‘ ‘ Chap-6_BM_V2_TM.indd 7 @

7 -

04-08-2018 10:51:17‘ ‘




____IEEEN ®

@niglflened aupeumiissmer euemrLL eflerésid [ (Diagrammatical explanation of
Marginal Revenue [MR])

eflhLeneor SiereXledr 210G SH6rfled I S160& SFH &GS EUTE A5G EUIHEUTUIED 6THLI(HLD
wrHmGL SmiHlHlened euUIHEUTIL S ESLD.

(eumeumi) T

=<7 Yo
A ~8nif Hlewe,,
T eugmeumil

: -
ROGHT) eeeviieaiiinn, S }R ®)

RXX) eeeevevnnnns 9,

<
~_oh .

R(x+1) — R(X)

y=RX)

© X Xt (2_pusdl sienay)

LLLD : 6.6

Seonué& smiy: (Profit function)

ownsd 2 musdH eummeunuiled, ENHHE OFeYsESID BGwed 2 _6ten 2 _Ufld OFTensEW,
@eomub ereotlILihd. R( ) eredrug) ewndg eupeunii, C(x) eredtug) 6Lonssé e1ae06y ereufled, Qeomué
gmiy P(z) eredrug) P(z) =R(x) - O(2) eteot uemqwmissLliLibSma.

dleo FLLIomet (piq.6ySHer:

P(x) = R(x) - C(x) etedrug eomué &miL erevfled
QoS5 Qeomud  p ()
o pusd X
(ii) @mi# Hlemeo @eomuid [MP]= Z—E: %(P(x)) = P'(x)

(i) egnerfl @eomud [AP] =

(iii)  @md Hleweo snnerf] Qeomub [MAP] = c%c(AP) = AP'(x)
(iv) MR = MC ereio@ungy @eonmué& sy [ P(x)] Qu@poSens SiemLiwb.

6.1.2 epdlipsd: (Elasticity)

x eretim Yeterflufed y = f(x) eredtm &MiLNedT OBEDES N’ Sp60TEI, Y —60T FMT LOMHDSHHSLD,

T —601 &M nHMSSMHGSLD 2_eten ez Hleor euTDLILLILLL 6T6D6MED 6T60T EUEDTWIMISHSLILGSME.
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Ay dy »
E — ey ~
= i Y o
L A, Ar  dr ~ dgfur?
= _ T dy p—dz T8 eummISs Y —601 @nidHHlened Siemey
! dz Y T -3 OUTMISS Y —eo1 sONS Siemey
T

(i) eflemeouietr Gpemeu OBEPSFH (Price elasticity of demand)

elemeouietT GxHeme O\HHp&d ereoTLIS) El6m6D MMM &S 6vTmed, GHMILILLL Semeled erpLbld
wrHmSHleor TS LS| Si6mey S @ LD.

Goemeus smiy © = f(p) -6, x eTedTLEH BGHeweu LHMID P ETEOTLH A0 eewed erevfled

eflemeoenwil OLUTNISS CHemey OBSDFSwneTg 7, = _P, d_a: 6T60T EUEDTWIMISHSLILGBIME.

x dp
(ii) eflemeouietr sieflliy OBSP&FS (Price elasticity of supply)

eflemeoulletr Sieflly QBHDPES eretTLg 6flemed LAHMSS EOTTED, EUPTRISLILLL  iereiled
gouUGLD THDSSler KT SHluedli SieTey S SLD.

® siefliy emiy z = g(p) —6b, x eretrugl Sieflliy WLHMID p eTEOTLH DG Eewed eTevfled @
eflemevemwil OUTMISS ey OpHpFAwners 7, = L. ? . 6T60T  EUEDTILMISSLILIGLEDE.
T ap

4

_N o Ho@E ;
= :  pafyn?
L } o O
Q;r,eﬂ@éeﬂ' eTeOTLIG) ‘el emeoufedt elemeneaums eIDLI(bLD ) Caemeu
Qg;é]@éeﬂ' 6TEOTLISH 60T & ((H&HBLOMGLD. LIHMHGHeWS AL AFLWL LWETUGbLSMDS.

eflemed OBSp&FAUletr (WaHW (Wyeyser: (Some important results on price
elasticity)

(i) | n |>1, ereub@urgy, CGaemeu (21) siaflliy SieTeuneTg) L56THHETEMIOS CBHTETOTL &)
6T6OTEDITLD.

(i) | n|=1, ereubBumgy, Gaeme (1) SiefliL SieTEUTEDTS| DG LB6THSETEWLD CGTETOTL &)
6T6OTEDITLD.

(iii) | n|<1, eremub@ungy, GHemeu (1) eIy SieTeUTEOTE) LE6THHETEMLOWINDEI 6T60TEDMLD.

'
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B [ | [ ® . EEEw

Gun@miy:

(1)

(ii)

(iii)

IBETHHETEMID : : @ Coemey (o) siefliy SeTaunears SiEeT efleweoudedr
wrHoaisener eILflgID T HuedlsSmng) ereufled, Siemey L6THE0TemIOES QSTET0TL &
6T60TEDITLD.

2_SHNIE0TD: EleUNaISTUISSH 60T [HISTOYLD SigHedr 6Xlemeou]id.
L5 6T &5 60T WM M &l © 6 Coemeu (1) siaflli SieTeurent g 1560t eflemeoudedr

wIHDhRGemer Wessd Alw  serelled Urdluedsdng erevfled, Siemey
LB 6T & E0TemLOWID M &) 6T60TEDLD.

2 _gngevord: Siflflufledr mSTQYD S1FH6oT 6l emeow|Ld.

160G LETHBHEATEMLO : b Boeme (o) sieflliy SieTeunen s Sigeit eflemeoullest
wIHMSHemS FweldssHe THudldbding ereofled, SieT6y S10@ LOETHETEMLE
C\&ITEO0TL. &| 6T60TEOILD.

@miF Hemeo eueunit [MR], sxnefl euaeumi [AR] opmid CHemeu ap&lpsd
[ n,] aep&& BewLBw 2 _dreng asmLiy: (Relationship among Marginal
revenue [MR], Average revenue [AR] and Elasticity of demand[n ])

SIBHTEUF),
LOMHMILD

@uGung,

R(7)=px @
R =px
p dr . . .
N, = —— —— &eTuemS b ABGeun.
x dp
MR :i(R)
dx
d dp
= — | = _|_x_
d$<p) P dx
p dx
1
p dr
x dp
:pl_ 1
_p dz
x dp
= pl_i
My
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SFHT6UG), MR = AR|1 —ni ( 21660 &)
d
AR
"¢ = Ar_MR

ThSHHSSML (b 6.1

T ADGSET 2_HUSHSHSTE0T 6(H LINIHETIET CIONSS EFe06 s SFMTL

C’(x):éx?’ +41” — 257 + 7. erefled
(i) eonsfl& esevey
(ii) emnerd] LIMID AF606Y
(iii) egnefl LTIOTE QF6v6Y
(iv) @mid Hlemens aFevey
(v) @mid Hlemens snnsaifl O&606 SydWeUHEDDS SHTETTS.
Siey

C(x):1x3+4x2—25:c+7
3

(i) snnafé asevey (AC) = ¢
T
= le —1—4377—254—Z
3 T
(ii) sgnadl wrpu eseey (AVC) =—+
T
— il a2
3
(iii) exned] womoré ageoey (AFC) = k
T
_ 7
T
. . d d
(iv) @mid Hemeod agevey (MC) = — (or) d—(c(x))
dx X
= Ly g —251‘—1—4
dz |3
=1’ +8x—25
(v) @nfBevas sanaé asaey (MAC) = di [AC]
T

euanalfL" 19 68T LILIGHTLIM(hHGIT
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= il:1:24—411:—25+Z
dx |3 T
3 x’

ThSHHEHSML (b 6.2

T ADGSHET O&HTETUIL 6@ eLn(befledr 2 Husdlésner awnss asee O apumuied
C(a:) =50+ 4z + 3Vz . eTeufled, 9 S0 Gs6T 2_HLSHH &M @M Hlemens O1F606Y WIME)?

Sirey
C(z) =50+ dz + 3z

8nidHlemens egeey (M) :% - % C<x>}

=i[50+4z+3\/5 — 4
dx OND
. e 3
z =9, aenIoGum g, — =4+ —
dz 2\/5
:4% = 34.50
@ @

- 9 sGseT 2_Dusdlssner @nidl Hlemed geey X 4.50 ,

ThSHHSHSML b 6.3

Ueoteu@po Gpemen wHMID iaflliys FMILHem6TS C1&HMetu(h FloeuTHlemed ellemed LHMID
FLOGOTIFIEED HEIT6Y &HITEO0TS.

Gpemeu: T = %(5 — p) oo Sefliy : x = 2p-3
Siey

gwethlemeouied, Caemen = Sierflliy

1
- ~(5—p) =2p-3
S(5-n) =2p
5-p = 4p—6
= p =1
5

. 11
. genTblemed elemed:  pp = —

@uCungy, p:% - x=2p-3-eb UpHluiL
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IHILD EILMI6US, X = 2(—) -3

5

. 7
.. GLDEUT [Flemed a6y X = E

ThSHHSSTL b 6.4

x= 20 , 61601 BHemeus sniLsHE, p = 3 —6d elemevemnulLl 6LTMISH & CHemeu ABSHLpsdlemw

p+1

&Neoors. Gab & p = 3 -6 ETSHSETEMLD OHTETITL ST 6T60T SHTMILIS .

siey:

p:3,—6i) ]’]d:

8, |‘1d <1

... Gaemeu L6T&Se0TemWDDE).

ThSHHSSML b 6.5

(&1) 0.75

x=2p° -5p+1 eredim saflliyé sMiLeES Sefliy OpAPEAenId Heoors.

Siiey:
x=2p°-5p+1
& =4p-5
dp
. .. p dx
siefly ep&psd n =~ —
x dp
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Y
2p2—5p+1( P=3)
__4p’-5p
2p*-5p+1
TbHHSSML b 6.6
y= 2+ eTevfled T = 1-60 QHEAIPEFH HlLemLS &HT6T0TS.
3x+2
siey:
_ 2x+1
y_3x+2
dy  (3x+2)(2)-(2x+1)(3)
dx (3x+2)2
_ 1
(3x+2)
OBADEH: N =£-Q
y dx
_ X 1
® (2X+1j (3x+2)’ @
3Xx+2
3 X
(2x+1)(3x+2)

x=1-eon= 1
15

ThSHHSSTL b 6.7

1p" =k eretim Gaemend amiiled n HMID k eredTLIe0T LOME0S&6M 6T6ufled, BHemeu AmEHIp&s
erLIGuUID 6B Lomiled) erevr [HlMI6s.

Siey:
" =k
x=Fkp"
d_x - kp—n—l
dp
Goemeu OBAPEH : 7, = _p
x dp
kp™™
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=N, 6 e
ThSHHEHSTL b 6.8

p = 40-z, ot Gpemeus emilled CGoemen aBAPEFAUT6T (1) LHLIL 1 erefled 2 PusHd

SI6TEM6U &HITE00T 5.

siey:
p =40-z
r =40-p
&
dp
.. p dx
Goemeu ABADEFS: 1, =——-—
x dp
40 —x
T
seoore&leor Lig, 1, =1
40-x _ 1
X
2z =40
@ T = 20 sie0@&ser. ®

ThSHH ST (b 6.9

1
p=(a—bx)2. eretin Goemeu eHe6®, T - 0 GHewey ABADEADILIS Setors. GEID

Coemeu OBSHPsH 1 erendGUTE T 60T DFILIEHL SHIT6TOTS.
Siey:
1

p=(a—bx)>.

‘P’ & uTmIS& euemauiL, HID OLMIeUS)

1 -1 dx

1 = —(a-b —b)-—

2(a x)lz( )dp
dr _2(@—1):1:)5
b
p dx

Gpemeu OBADER: 1, =——
x dp
1 !
__(a=bx)> 2(a—bx)*
x -b
_ 2(a—bx)
bx

euanalfL" 19 68T LILIGHTLIM(hHGIT
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N, = 1 ereuoGungy, Aazbx) _ 1
bx
2(a—bx) = bz
2a .
T = — SIDGSHE.

3b
ThSHHSSHM b 6.10

p = 50— 3z etetrm CHemeu eXlFlemuwis e1&mevoTh CHemeu QBEDES, FOMEl 6uTHEUMIL LOHMILD

@niFHlemeo aumeuniisE enL Guiwjeter AFTLTLemeots sflLmy.

Siey:
p =50-3z
P _ 4
dx
e _ 1
dp 3
Cremen OBHDEH: 1, = _p &
x dp
__50—3x(_1j
X 3

50-3x

" . (1)

@UGuNg), euHeUMLLL R =px
=(50-3x)x
=50x—3x*

gonaifl eurpeumi: AR =p

= 50-3x
@midhleneo eupeumis: MR = z—f
=50-6X
AR _ 50-3x

AR-MR — (50-3x)-(50-6X)

50-3x

i .. (2)
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(Dwomib (2) eNwmHa, HID eumieus)

AR

o TR MR

ereoT@6y, &ifl LUMTSHSUILLL &)

ThSHHSHSTL (b 6.1

T = % ereorn  Sieflly elFHleEe p = 20-60 sefliy apdpsflemwis sneoors. GaID
p

lemL &G NeNH&HID H(IHD.

Siey:

siefliy epdlpsd: n =
T

p=20, areoflléd, 7 = ———

=0.2

eun@per eflerdsio: (Interpretation)

® p =X 20-6blphHa eemeownend 1% didlafssned, siefliidleor sieney Camomwions 0.2%
siglafl&Hng).

® p =3 20-eblpHa eMemeownents 1% Gemmbened siefllifleor sieney Gsmrwions 0.2%
&SODEDG.

TbHHSSML (b 6.12

x+5

x+2
Flemens 1F606aUTETS| OBMLIFALINSES SemDIDE] 6T60r [HmI6ys.

a6 S &ML C=2x( j+7, & 2 NusHHE 6swe| T aiFsflsGoeaun(ps Smid
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siey:
C = 2x(x—+5j+7
X+2
2x%* +10x
= 4
X+2

7

8mid Hlemevs aFevey:

me = 4€
dx

d [2x2+10x }
Sl e e T |
dx x+2
(x+2)(4x+10)—(2x* +10x)
(x+2)2
2(x2+4x+10)
(x+2)2
2[(x+2)2+6}

(x+2)2

=2

6
1+( ZY}
X+
®
. zadsfseb aunwe 8mnid Hened ageey (MC) asnLisfunssd GanémsE.
ThSHHSHSHMT b 6.13
. e . . = 5 100 .. .
o _musdeanens eansgifl eigeoey aniy C =0.05x"+16+ — 2_pusd sieney 50 Sie0Ga6T
aenIbCGung @midl Hlemed HIIL] wing? wHMID eflenL&E aﬁ]mé:)fmb SH([HS.
giey:
QIO GSHE 615606 C =ACxx
=Cxz
=0.05x’ +16x+100

ac
dx
= 0.15x2+16

@mnid Hemeos ageoey: M C =

(d—cj = 0.15(50) +16
x=50
=375+16

=3 391
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eun@per eflerdsi: (Interpretation)

2_Mus gl siemeuneotg T =50-e0lBbHE 6 SH0S S SIflHESLD LT G, Fn (hSH6D H60ESSHEHIT60T
2 _pusP& ageey Camamuwions I 391 S@&Lw.

ThSHHEHSTL (D 6.14

y= x*+19, eredrm amiifledr @mnidl Blemeo WHIIL 27-5&& FL06ID60D, 7601 LOFHILIL|&emerné

HT600TS.
Siey:
y=x+19
dy 2
— = 3X . (1
e (1)
P dy

HEOUTHSI60T LILg, - =27 .. (2)

dx

(1) wHmibd (2) eSlapbEl, HID ELMIEUS
3x* =27
r = 13

® ThHHSSML(H 6.15 ®

&b aunpefleor Ggemeus smiy P = % @ed 'p' er6dTLG 160G elemEOWINGLD. 6eflemed p = 4
ereofled eflemevemwlll OLTMISHE, CHemeuuiedr o Leorg rmeisn &retors. GLEID eNenL&E

NleT&H&LD &([HS.
Siey:
4
p ==
X
4
= T = —
P
&« _ 4
dp p’
p=4—6i),ﬁ=—l= —-0.25

2. p =% 4 -eb elemevemwitt ILMTMISH & CHemeuuledr 2 Leorg wrmielisn — 0.25 Sy@L.
eun@per elendaid: (Interpretation)

p =X 4-eblphg elemeowneng 1% siFlaeflssn aunps, CoHemen 0.25% GemmEDS.
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TbHHSSML (b 6.16
& HinieueTsHler GHemeu LOHMID OF0ENF STIL&ET (WewDGW p =497 - 0.2z wHMID
C = 25z+10000 op@b. Seomud OLBLSHEDS SIEDLWWDOLN(IRE 2 DHusHF Sierey LHMID

el6mEDEmUISH SHITEO0T .
siey:

8mnid Hlemeo sumeumis [ MR] = @mid Hlemeod agevey [ M C] erenb@uing), eonLiomeor g

OILIIBLOSHEMS SEMLU|LD 6TEOTLIEMS D SinGeurL.

GU(HEUMLL R =px
=(497-0.22)x
= 497 2-0.227

_ dR

MR = T

MR =497-0.47
aEeaY C' = 252+10000
® MC =25 ®

MR = MC =497-0.4x = 25

= 472-0.4x =0
= r = 1180 sie0@Her.
@uGungy, p =497-0.2z

x=1180 -6 p=497-0.2(1180)
=3 261.
ThSHHSSTL (b 6.17
QO HimieueotsHler egeoeys emiy C'= éﬁ — 32% + 9z . sane] &6y AMIOSHEMS SIEHL D
aun(Rsl Siser 2 nusH siemey (T > 0)&mevors.
Siey:

sanefl asevey [AC] = @miHHlened aseey [M (] erepib Qg sTnsfl O&606EUTETS)
dMInSHems WL TEOTLNS HITLD AMIGeumLb.
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615606 C = %x?’ — 32" 4+ 9z

AC = %x2—3x+9 LoHMID
MC = 1" —6z+9

SUGung, AC =MC = %x2—3a¢—|—9:x2—6x—|—9

= 22 -9z =0

9 .
= T = Sgsd [z > 0]

6D FIMIEUEDTID T L e0T&HET 2_HLSHH QFIILID OLIT(IQE SiHET CLDTSHSHE 615606)
C(x)= %f —4x* —20x+7 erevfléd
(i) eonsdl& egeney

(ii) eomer LMD O&66Y
(iii) egnedl LIDTEF O&Fe06Y
(iv) @mid Hlemens 1Fevey

(v) 8mid flemeo snnsiflé O&606Yy SpHWIEUHEDME SHTETITS.

8 HNICIETHSHI60T T ANOGSSHET 2_DHUSHHHHTE0T CINSHHE 1ge06] C = §x+§ . eTeufled

(i) 2-pusd 4 sGsaTs BHSHGSLELT(IRE ST 61606

(ii) 2-musd 10 siw@sems QHeHGELN (S ST FITFHE g6y

(iii) 2 musHh 3 SOGHES SHSGLOUTREH 50T @midl Hlemed 6Fevey

S FIEUNHEMMS SHIT6T0TS.

R=14x-x" wpmyd C:x()c2 —2). eredTUIenT (PG GUIHEUMLE EMIL| LHMID O1F0EYS

&y erevflev,

(i) eonsdl& egeney

(ii) @mid Hlemens aFevey
(iii) eomerd eu@eumil HMID

(iv) @mi& Flemed euBEUML SpEUIUNHEDME SHTETOTS.
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4. p=10c 2 e Gomer cHEE, Coemeu ABAPEADE HTes.
5. &psananib Csemey eldHsense T -6 Csemeu OBHDENE smevors. CLEID GsHeme
QB SpFSUNEDT OFILIL] 660TM)| ETE0TE QBTETTT(H T—60T LOFILIeMLIE SHIT6T0TS.

(i) p=(a—-bx) (i) p=a-bx*

6. p=3-6 x=2p>+5 seflly eniier siefliy OBSDEHenWS HM6TOTs.

. 50—x . . . ..
7. @ eunefler GoHemeu euemaTeuens p=——— , 2 _MHUSHH SeTEUTET 6THS QIH I-HESLD
@mnig Hlemed euepeunil srevors. Gead = = 0 wHMIDb T =25-60 BmiFl Hleweo euHeUMIL

LS HEMETS SHT6O0TS.

8. e &ML L aunwmefler sefliyé sniy x=a\p—b, p > b &b @Fl6d p eT6iTLS SI0S
eflemed, @ HMID b eTedTLIENT LOMTIEOI&BET. p = 2 b-6b Sieflliy OBAPESEDWIS SHM6voTS.

9. p - DG ewEOWNHEYD, T -8 2 PHUudd SeTeunsde b 6HMeoorL BFHemeud &miy

p=400-2x-3x" & MR = p{l—i} GTE0T BT (hS.
Na

10. p - se0® elemeOwnseyb, -2 2 HusHH SeTeunsHad e&meoL CHemeud &miy

p =550-32-622-60 MR = p[l—i} GTE0TS BITL (b
Na
25 . ... .. . .
11. =z = —> 1 < p <5, ereorm CHemeus sMILHS CHemeEU CHSIDFFemUISH SHITE00TS.
p

12. @ eunperfler GsHemeu OHMID S1SH60T OFE0EF FMTL&ET (DB p = 200—& LOHMILD
C=402+12000 s3®. @G p eTedTLS 160G elemed erpLMUiled LOMMILD T 6T60TLISI & DLISS
QFLWILL b edihaluUL L SieTey ereufled,

(i) @eoru& gmiy
(ii) e-pusd siemey 10 sie0&s6T erenb@UNg FTMEL] edmuLb
(ili) 2 Mmusd siemey 10 sivGs6 eTenb@LTE Snid Hlemed Geomuld

(iv) 2-pusd oemey 10 seweser eaeoCurns Smnid MHeneos sgnsdl Geomuld
S FIEUDHEDMS SHIT6T0TS.

13. y= x> +10x* —48x + 8 . er6dTm &MTLfedr 8midF flemeowineorg T -3 Gumed SBLOL MG 6Tevfled
T —60T LGIIYSET WImg)?

x+7

14. T SI00GHEHSHSHTEOT 6IOMSHSH 6F06YF &ML y:3x(
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j+5. -0 2 _pusd Sierey
x+5

siglsfls@beunps, @ng Henes 6FeuUTeTS OFSTLIFALNSS GHeODEDE 6T60Ts

SHIT600T&.
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15. 2 =10 - p et GHemeus sMiLSHE elemedemwill OLMTMISHS, CHemeu QOBHIDES &mevor.

@hiE p eflemeemwind, z CHemeuenwd GH&HGWL. GoId p = 6-60 CHemeuwmeoTg)
LB 6T SHSHETEmLD E\BTETOTL BT, L6 HSHEOTMOWNDST S6D60 S| H6DE LOETHHETEMLOEH 6\SHTEOOTL ST

6TE0TLISH 60 60T ST MILIS.

16. ereupo Gsemex HMID SiarflliL FMTLSHD6TE OSBTE00T(H Sig60T FLO60THEm6eD 6Xl6m6d LOMHMILD

FLOGOTIFIEMED SI6T6Y SHMTET0TH.

Gsemeuw: =100 - 2p womb  Swefliy:: == 3p -50

17. @ Bneuearssdlenr Cseneu HMID OF66] sTILS6T (WedPBw = = 6000-30p wHMID
C =72000+60z7 @Wb. @D OLBLSHNS SeDLIDELTQE 2 HuUsHS iene] .oHMID

elemeEDemUIS &ITE00TS.

18. @ Hmieuerddler ageeys amiy C= z° —122° + 48z, erevlled snnaflé ageey N0 Hens
SIEMLWDELIN(IRE H60T 2_DLSS Siemey (1 > 0) Smevors.

6.2 ewupwwb HNIb Amob (Maxima and minima)

QLoD LoHMID M SpSweuHemm HOTDOIL euMpsHemsuigid, Suinifwied, Geugbluiwie,
® eumluiiwed HMID ELMIHETTSTID S LIed FHeDMS6fad HITD LILIEdTLIhSSHISEDMLD. ®

&filung &psananibd [Hlenesefled BHID 6UEWLL WOHMIWD HAniob S weunmer

LIWLIEOTLIM(h & 6m6TS &HT600TEDLD.

(i) @eomub, Hmedr, HmeueTdHeor 2 HusH Gumedin UWETSTHSES LOSILIL|Eem6T
QILHLOLD SIEMLILIF CFILEUSDS.

(ii) eFeeyser, 2 smipliy GurETHEUNHEMME GDOLILSDS.
(iii) smsGHemerd sLGLUTD, WG HeTwsE Conmse oieney Gurermeunenmé
SODBlEUSDHS.
6.2.1 8o HMID Gewoub FmiLseT: (Increasing and decreasing functions)

QLB LHMID HAMIOLD ETEITD &(IHSEIHEHSEM6T JBHHIEHMTETEUSNS (P6OT O1SM(b&HSLILILL
6B EMILSSTE EUEMETEUEDTUNET SHEITEMLOEMIL EUEDSUTLED CLPBDLD 6TEUEUMN)| SHTETITLIS] 6TEITLIENS

uufleo@eurid.
(i) & &miy: (Increasing function)
y = f(z) erédrm &niy [a,b] eredim ewigw emLeeuefluied

T, <z, = f(:z;1> < f(a;z) SODTHG| T,,T, € [a,b]

euanalfL" 19 68T LILIGHTLIM(hHGIT
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6T60T SIEMLOW|LOMTEDTITED, SHF)| &n.(blD &MITL| 6TEOTLILI(HLD.
y=1(x) eteorm &niy [a,b] eredrm cwiqw QemLeeuerfluied

T, <z, = f<x1> < f(xZ) SWOTHG| T,,T, € [a,b]

eTeor HLIN60T, SiF FHLLIOM&HE Sn(blD FMIL| ETEOTLILI(HLD.

Y
A y=1f(x)

} f(Xz)

g

f(x))

/ s
1 2 X
T, <, = f(z,) < f(z,)
FHLLIoM&S Gn (blD FMIL
ULLD: 6.7

Y X X

(ii) @emmpww Fmyy: (Decreasing function)
@ y = flx) etedrm &gy [a,b] eredTm cwig QemLeeuaflufed @
T, <z, = f<m1> > f(wz) SWOTHG| T,,T, € [a,b]
eT60T @HLILNE0T, D18 &EWMU|LD SMITL| 6TEOTLILICHLD.
y= flr) etetim &ny [a,b] eredim ewquw QemLeeuaflufed
T, <, = f<:1:1> > f(a:z) SIETSHS| T,,T, € [a,b]
eT60T @(HLIN60T, S1g) FILLLOMEHES GH6MMUILD SITL] 6T6OTLILI(HLD.

YA

f(x,) ‘

f(x,)

\

0 X, X

Xy

2
T, <z, = f(z,) > f(z,)
FHLLoMes GemnWb FmiL

uLLD: 6.8
- 24 ‘ 11 241D u@GLIL GUetslldbd BellgLd LoMMILD LeTeflufwich
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| & BN

&MbSSLILLL @enLeleuarf] ((QEUKHID QI &ML Fnbld FTTLUTSEEUT Si6D60SI GEDDUILD

sniunsGeun Shsned Sig| QIlIDLE SITL| 6TE0T SHEWMLPEHSBLILIHLD.

g (blD LOHMIID GEWDUD FTFTLSSTENT EUMSBH6H(RF Gangement : (Derivative test for
increasing and decreasing function)

Gzmmid: 6.1 (1flerpuevOTLO 60TAS)

f erédtp &b &MY [ a, b] eredim eigw SewLeueflufled OgnLTEAwineTsnseyd (a,b) eTedt
Hops SenLsuefluiled euensuiL 555551560 Q(HHE, GL@ID

) f’(x) >0 ereofled [ opeorg [a.b] uled &n(bld FMTL S16DEDE) GMID EMTL] 6TEOTLILIHLD.

(ii) f’(:z:) <0 erevfled f opeora [a.b] uled GewmWD &AL 6d6dH EDRIGL FTiL

6T6OTLILI(HLD.

Guh@mLiL
(i) (a,b) —6b 2_eitem = —60T SiEWEVTHG) LOHILIL| & EHESLD f’(z) >0 ereofled (a,b) —ed
f @@ SILLIDME0T Sn(blD SMITL| ETEUTLILIGHLD.

(ii) (a,b) —eb 2_eten = —60T SNEWEOTHG| LOHILIL|&EHEHGSLD f’(x) <0 etevfled (a,b)
-60 [ Qb SHILLLOME0T GHEWMUILD SMFL] eTevTLiLihiD.

(iii) f/ (:1:) =0 ereofled f(z) @@ LoMNIedlE &MITL| erevrliLicb.

6.2.2 enjilerr Gaésflemen &L (Stationary Value of a function)

flz) eteorm ey [a,b] eredim ewiqw QemLeleuefluied OB MTLTFAWNeTESTHEYD (a,b) eredrm
Hmhg QenL66u6fluled eUemHUIL HHEHSHTHEYD CIHTETS.

r=a- f(z) Cadbshlameaeni denLdng) arefled f'(a)=0 ereor siemow Geuesor(hid.
flx) -6t GapbaBlenen wH f(a) erereyd, (a, f(a)) eredug Cadablenell LeTefl erereyb
SIMP&HELILIGEMD G-

euanalfL" 19 68T LILIGHTLIM(hHGIT
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dy
YA o 0
GG
dy &
oo
dx P %\9
EGLEEG) ?9\9 %
y=fx)
Y EGIEENC)
(4] a b c )'(

P, Q, R etettuent BGaéa [Hlemell LieiTerflgH e

ULLD 6.9
euemIULLD 6.9 —6b y = f(x)eTedIm &MY X = a,x = bHmibd x = ¢ a6t wHlIsefled CHébs
Hlemed siemLEmgl. b emeflseafled f'(1) =0 ereor @BS@&LD . Seuhfledt uflins euemIwliL(bD
QBMHBHM(H&HET X—N&F&HHE eMEUUTLITGS SIEMLOW|LD.

_N
| e ————

eun@metnamT LeTefl efleulrksehds@ OSTLILeMLL 6UemTLULSFH 60T ELO6DLD,

@ ewrunrsHleor Cunsems AlHg O&MesTh (PEdTGETMHLIM(bL 60T E([HS5HE0MLD. @

ThSHHSSTL (b 6.18
flz) = 2° —32% + 4z, z € R eretim &My R — 6 HILLLOME 8n(blD STIL 6T60T HIMIeYs.
TR
flz) = 2°—32° +41, 2 € R
f'(z) =32>-61+4

= 3272-61+3+1

= 3(2-1)*+1 > 0, sIemeTSHH TER
aipTeugl, @@ Semeardd r€R -&&WL f'(x) > 0 &Lb.
.. feredtm eniy (-o0,00) eredTm QemLel6uafluled S LOMSE Fo(bld FMTLMGLD.

ThSHHSSTL(b 6.19

fr)=1?-42+6 eretim &miy eHOSHS SewLoeuallsafled HLLIOMTHS &nbld SIS
FHLLIOMNSHS GHEDMULD 6T60TS &HITE00TS.
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Siey :
flz) =2*-42+6
T —g UMMISH&| UEDSLILbSS,
' (2) =22-4
f(x) =0 = 22-4=0
= Tz =2.

]
T

-0 2

A
\/

UL : 6.10

r=2 eredtm Yeerl euollewiedor GamliemL (—o0,2) Hmib (2,00) ereor Lfl&EeOTD&.

[@emLeeuaflsafled f/ (1) -Ssmer MUl (+ 16de08 ) 6mWws Smevor, SieuellemL cleuefl@efled
Bmhg 1-55neT aBGHEnID Q@ SHlLiemu f' (z) -6b Ax&lulL’ b smesOTEONID.]

BemLaeuaflmer ST e
¢ ®
(o0, 2) <0 Rz) ayemgi (==, 2) & A1 ionsd
G&6EMOULD FMIL
(2, ) >0 f(z) spergl (2, ) 60 HLLIOMSE & (blD
&y

i L euemevor:6.1
ThSHHEHSTL(H 6.20
flr)=42>-622-722+30 eretim &My eTHOGHS QewLGeuaflsafled n (blD SIEDOG &MU
ST 6T60TS SHTETOTS.
&iey :
flz) =42°-622-722+30
7 (2) = 1282-120-72
= 12(2?-2-6)
=12(z-3)(x+2)
f'(z) =0 = 12(2-3)(2+2)=0
x =3 (or) x=-2

r=3 wHMID == -2 eredtim Yeefaefled (1) CoHéaHlemeem SiemLILD.

euanalfL" 19 68T LILIGHTLIM(hHGIT
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LLLD: 6.11

@hi@ ewwewesor Gamb (—o0,-2),(-2,3) wHmId (3,00) erer cwedirmy NifleyseTmaL
HflsaliupEnE).

(=0, =2) == >0 @emL66uerfl (—oo, —2] —6b n(bld &MY
-2,3) ) (<0 BewLaeuefl [-2, 3] —60 GemOWID &FMITLY
(3, ) HH >0 @emLe6uefl [3, ) —6D Gn(blD &MY

SiLLeuemeoor: 6.2

ThHHSHSHM (b 6.21

f2)=2?+22-5. eretip &MIetT GodbsBlenel yeatefl LHMID Casshleme LHLINemeoTd
HT600TS.

Siiey :
flr) =2 +2x-5 .. (1)
T- & UMTMISHE EUDSLILbSHID GUTS HILD ELMIEUS
f(x) =2x+2
Gasahleneols yetaflufled, f'(z) =0
= 2z+2 =0
= z =-1
r=-1-6d f(z) pevra Caéahlemen wHliemL OUHBHESELD
x = -1, erevfled, swedrump (1) —6b QmHal
A1) = (()M2(-1)-5
=-6
f(z) @6t CaéaHlemen HILf () = - 6

eTeorBeu Badahlementl Yaefl (—1,-6) wHmib CaésHlene HLI — 6 Sp&LD.
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ThHHSSML(H 6.22

f2)=222+922+122+1 eredbrm sniletr Gsdsbleneolt yetefl wHmo CoHébsHemen

& INemneoTd HT6T0TS.
Siiey :
flz) =222+922+122+1.
T- & OUTNISHSI UEMSLILGSHID CUIF HID EILIMIEUE)
f(z) =622+18x+12
= 6(22432+2)
= 6(2+2)(z+1)
f(x) =0 =6 (z+2)(z+1) =0
= z+2 =0 (1) z+1=0.
r=-2(a1)zr=-1
r=-2wHmi x=- 16 f(7) syerg Cassblenell LsTeflaener OLMIEDS.

r=-2wHm r= -1 eer f{z) @ed NiTHulipd Cung BaésHlemed HILILSET HemLSHME.

2= -2 erenfleD,
f(=2) = 2(-8)+9(4)+12(-2)+1
= -3
x = - 1 ereufleb,

f(—l) =2(-1)+9(1)+12(-1)+1
=4
GasaBlemeoll LeTaflaer (—2,—-3) wpmid (—-1,-4) Sp&Lb.
TbSHHSSTL (b 6.23
&  IFmieueorid T  SOGHET 2 _pusd eglleusmaneor  @eomus &MY
3
P(x)= xT +2%+ 1. Sibg Hmieuentd QeomusdHled QuwikiGHAMST, QELeMEOWIT 6T60T &H6T0fl&HSHEYLD.
Sirey :
3
P(x) = ?+z2+:v.

euanalfL" 19 68T LILIGHTLIM(hHGIT
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P'(z) = 2?+2z+1
=(z+1)?
T —601 SNemeuTH&| LHIBERSGSWD P '(1) > 0 erediug a\gefleundmg.

.. [fimieuevTLonenT & QeonusHled SuinhiGEDE.

B
l =/ FULY T XCIE

R(x) wpmib C(z) eretiuent (pemmBl T S160&&H6 2_MHUSHSH QFILIUSHSTE0T 6)(THEUMIL

LHMID QFE0EYEF &ML 6T6dTdH. SemedHdl > 0 —6@&Wb P(z) = R(x) - C(x) ereitug) 6B
wFlliemL SienLu|beLm(R8 @nid Hlened eurneumil = @mid Flemens 615606) 6T60T HEWLOU|LD,
apneug R (2)=C'(2) ereib L &g5H6d GuhHenBiw HBHIHSH 2 ctoremwWNGD. CHéHs
HlemeoLl Lsmerflufed @eomud OLIIHLOSHNS AWML &M

ThSHHEHSTL D 6.24

2
C(x)—%+5x+200 wHNID p(z) = 40-2 aTdTUE T SOGSHET 2 DUSHS OFLIeUSNHSTET
QIS Q5606 FMIL LHMID CHemeus FIL eTevfled ALIIHLO EOMULD HemLLILSDETE0T 2 MHLSSHuleor

SIETEMEUSH HTEO0TS.
Siey :
2
C(z) =g +52+200 ... (1)
LoMHMID p(x) =40-x ...(2)

BniHhlener eueumi [ R (x)] = @midiflemen agevey [C'(z)] ereor pdHGLOLIT(IQE!,
@eormud  AUBHLLTEDE.

2x

gweotunc (1)-edmmha C (1) = 6 TS
_ X
= 3t5
gloeotuno (2)-0mhel £ = p-o
= 402- 2°

R'(z) =40-2z
ereoTBeu 40 — 2x:§+ 5
T =15

T =15 — 60 @e0MLID ALBLOSHEWS MWL HME.
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6.2.3 @L1b &MibHs QUEBLLD LHMID Mol , LU aUEGLLD LHNID WEHD SHmioib:
(Local and Global(Absolute) Maxima and Minima)

euemgwemm 6.1:(Definition)

@LIb sMiHS QUL WHDID L b&MTHS fmiold
c-g 2 _eterL&EW aB@aenibd b Hnhs BemLaeuefl (a,b)-6d f(c) = f(z) siemensal

T € (a,b) eremionm| SiedwHITED [ SpeorsH SLIDENIHS LB (Si6bedg &MihE ELIIHLOD)
euNHNM(HSHM & 6T60TEOMLD.

c-@ 2 _aTenL&sHAW gBGsenib Q Hnhs QenLeuafl (a,b) -6 f(c) < f(z) siemen s
z € (a,b) eremionm| SiemwHHTd [ SpeordH SLbEnihd Hnob (v &FNiHS SAmIoLD)
QUMD (HSS D& 6T60TEOMLD.

euemrwenm : 6.2 (Definition)
BU6IL@H QUBLLD wHMD wHDID WM HAmnoib:
[ —ebr snssSayeter siemetdgE 1-6&W, f(c) = f(x) aer @mé@wnened [ Spers

c-uieb LA GLBLSHMS SemLADg eTeT@umD. f(c) eaebug [-eor smrusSHed [-eor

@ WBleum Ly S ESLb. @

@CaBuned f—6ir SiRIGSH QIETET AeWETHE T —-HGLWD, f(¢) < f(x) erevr SemLOW|LOTEDTTED

[ apyeorg c-ed 165€M) fmiosHems siemLdng ereoreomd. f(c) eredtug) f—6ir SrusSSled f~edr

&AM HiunGb. [ —eor BLewm whmb &AM oL &eT eredTLent (WemmBGI (WaL(bLI LieTerflaer(

aimF HlemeoL Lemarflseir) 6revrLiLI(hLD.

—8
L=

(a,b)-ev f ettt emiledr SLOLEH WHLIY LHMID WEAD) HISeT ppsemTei

GLUEBLOL WHMID W(RseTTelw MO ereTeyd SHeWLPSSLILIbLD.

@Lb&IHS AL HMID QL b FTHHS FMILD S Swieunsh &meor LI 6w 60T &H6iT:

c-g3 2_eatenL&aw (a,b) etedrn Hmibd BemLAeuefluied feredim FMTLITEOTE) UemHUIL 55555
wHmid {7 (c) sncoossses 61601,

(i) f'(c) = 0 womud f"(c) > 0, erevlled f Spevray c-ed QLD &Mihd AMISeDS
SiemLFHME.

(i) f'(¢) = 0 wHmb " (c) < 0, erevlled f SyevrEH 60 LD &MIHS OLBHLSHEDS

iDL A

‘ ‘ Chap-6_BM_V2_TM.indd 31 @ 04-08-2018 10:52:05‘ ‘

euanalfL" 19 68T LILIGHTLIM(hHGIT




® [T [ [

—8
e

eun@etnamrsHHed, y = f(x) eTedTug O1FE06YF FMTL S6LEDG| EUIHEUMIL EMTemL GSMIHESLD

d
ereufled, %= 0, eredtm Leterflulled, O1&FE06Y Si6D6DE EUIHOUMLI ELICHLOD D60 FMILOLOTES
LnéG.D.

ThSHHSSML(b 6.25

flr)=22%+32?-122 eredrm eMTIDHS SMIF Hlewed (WHL(b) W SEmETd SNETOTS.

Siey :
flz) =22°+327-12z (D)

f'(z) =622+62-12

f(2) =122+6

' (2) =0 = 622+62-12 =0

® = 6(2+1-2)=0 .
= 6(z+2)(z-1)=0
= g=-2;2=1
T= -2 erevfled

f7(-2) =12(-2)+6
= -18<0
r=-2 -0 f(x) Speo18 LD FNiHS ELIHLLHNS AL AM.
Gueud (1)-6b = - 2-g NgHuiL, L &ihHs LBHLLSHENS DIEHLLIEDLD.

f(=2)

2 (=2)3+3(=2)2-12(-2)

-16+12+24

20.

z = 1 erevfléd
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(1) =12(1) + 6

18>0

r=1-60 f(z) syeorg SLID &Mihy HnIsHens SemLEAMDE.

Guoeib (1)-6b x=1-g NrHuiL, L enihs HNIosHemns EMLIEOMLD.
f1) =2(1) +3(1) - 12 (1)

= -7
aimg Hlemeo (&L b) WHLLEHeT — 7 Hmid 20 Sp&Ld.
ThSHHSSML (b 6.26

[-2,2] areétrm @ewLoeuefluied f(1)=32"-252°+602+1 eredrm EMIIDG (WpSeTTEIW

6B LHMID FMID WHIILSEDETS  SHTE00TS.
Siey:
flz) =32°-25+602+1 .. (1)

1524-7522+60

I (@)

15(24-512+4)

f(x) =0  =15(z*-522+4)= 0
= (1*-4)(?-1)=0
r =12 (1) z=+=1
~2, +1€[-21] whpom 2 ¢[-21]
7= -2 erevfled
f(=2) = 3(=2)—25(=2)’ +60(—2)+1
= -15
7= 1 ereufléd
f(1) =31y —25(1)Y+60(1)+1
=39
7= - 1 erefled
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f-1) 3(—1Y —25(—-1P+60(—1)+1

= -37.

WBLUeILH 6lU@HD = 39

B&AM Amiod = 37

6.3 eu@wd wOmIb A SpHweunmledr LweTUTbEsT (Applications of

maxima and minima)

6.3.1 e eomud WHMID HAMILFNSFEE)] FTTHS Hev0HGS6T: (Problems on profit

maximization and minimization of cost function)

TOSHHSHSM b 6.27

S&MUILL egeeyd angy C = 56 — 8x + x? &b, @i C eeiug QM lo&HDsTer

65606) LOHMID T TeOTLS 2 DHUSHS QFWILLIGBLD EUOTSHTH AHOSH6T 6T60T&H. 2 _MHLSHE Q\Feerleor

&) wHlINemeTwd ASHSS 5SHS 2 MUSH SieTeyserfl6ir 6T600T600NSHEMSBILD SHIT6T0TS

giey:

‘ ‘ Chap-6_BM_V2_TM.indd 34

C =56 — 8x+ x*
T — g euMmI$s euemsuilL,

% =—8+2x
d*C _
dx?

%20:—84-236:0
X

2

r = 4

d*c
dx?

. x=4-60 O eurgl QLGNS SNeMLAMDE.

T = 4 erevfled =2>0
c. 2 pusd egeoeledr &AM wHlY C' (4) = 56-32+16
=40

G SiBMH&TET 2_MUSH 6Ty T = 4 SIDGSSH6T
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ThHHSSML(H 6.28

3

Q@ HmieuersHer eWonsss ageeys emjunerg C(x) = x? —5x2+28x+ 10, @@ =
eoTs 2 PHusH HGL. 2 HusHuler eeiaeund siSHHGD I 2 6isb effléslulL auflenw
2 _puswneny Heor 6F0CeUTH SewevtHEIS asnetHDNT. WU &FhenssHener CsHemeus
gmiy p = 2530 — 5z, eTeor &SM(bSSLILLLITED, GILHL DML ML EUSMHSTEOT 2 _HLGSulleor
SieTemeul]ld, eflemeoemwid &HMetord. Bhmi@ p ereTug 2 DHusSHluler eeueleunn Sieo&leor
eflemenemid GSMHME.
Siey:

T SOGSH6T _MUSHMHBTE0T QNS euqheumis: R = p x

= (2530 - 52)z

= 2530x-5x>

siedhaner eufl I 2 efigb aeissLlL aufls OgTemns = 2.
3

.. eulfl eflFSHsLULL 1960T OWnHHEF egevey C(z) + 22 = x? —5x% +28x+ 10 + 2x
® @eoruld = 6N euHeunl — (QWnsHs aFeoey + eurfl) ®
3
P = (2530-5x)x— (%5 — 5x> +28x + 10 + 2x)
3
=3 +2500x — 10
4P~ —x2 42500
X
d*p
= -2
dx? x
dP

Ir = 0=2500—x*=0
X
= 2> = 2500
x =50 (=50 gmhyemLwsHede)
2
x = 50 erevflev, di}; = 2x50<0
dx
r =50 —60 P gye018) QILHLOD SienLEDE
P = 2530 - 5(50)

=% 2280.
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2 _musdlssner Copunienel asee] I 1600. @ sewdbamear auTGLasoe] I 30

2
WLOHMID T SNOSSHET 2_DLSHS C\FILEUSDSHTE0T SerFlwid I <lxm)%@fo. sl eFe06y Fmioons

B 5 615HEMET ADGH6T 2_Husd aFwILL Geueoor(bLb.
Siey:

QBMbLSSLILLL H&Heuedlerul, b GSUILILL aurnwmefler 7- SieoGser SwflliLgmnsemeor
ownss g6y C(1) = (2_pusdl aFleusnHaner 2aduwib) + (UML) + (2_hHudHésmer
GmUMTemeUE 615606Y)

2

O(z) = 1’6—0+3Ox+16oo
_ C(x)
AC = =
x2
B m+30x+1600
- X
® x 1600 @
= Too T30+
d(AC) 1 1600
dx ~ 100 2
d*(AC) _ 3200
dx? X
d(AC) 1600 , 1
dx — 2 10070
1 1600
100 = 2
x> =160000

x = 400 (-400 gmhyemLUWIHE06D)

d>(AC) 3200

— 400 eresfléb, -
X oTeoren, T 2 400°

>0

aigneugl, x = 400 erevfled AC sp6018 FMIDSHMS SeMLEDEl.

gnnsrfl egeey fmiowns @mes 400 sGseT 2 PHusP aswiLL Geuesorbid.
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-

. Z S0&S6T O&HTEUL QU OLNIHEBSSHTEOT 2 _HUSHH LHMID SHEDSLILIHSHSEISSTE0T
goneifl egeoeys gmry AC=2x—11+ % AC 46018 8n.(blD EMTUME SIEMLOCUSMHSHITE0T

2_hHusd siemey () améHGD WHHLIHEmeTd &IT6oTs.

2. &b OSTEMOSHBMLF 2 _HUSSIINETT T 6T6T0T600{18H6mE CSHTETITL OSHTEMED&HBML L
oulsemer 2 _PusF QFLEUSHSD, SHeOSLILbSHEUSDGSONET 6F06 s &ML
C(x)= 300x% + 4200x + 13,500. gqeueeun@ snemessTidl auliqud I 8,400-&6@
eflbuemneot QFLIWLILILGEDS) eTeufled, HimieuenTHHleor eorLid il &nEDS) eTeor [Hlmieys.

3. o woniflewwrerfler CaemauiLm iqer eusmeraueng r = 106 — 2p wpmib syrsif
egeveyF amrLiledr euemereuemy AC =5+ % , 8miG p Tt & _DUSHDSTE0T 6([H NS
eflemed LOOMID T 6Te0TLS 2 HUSHH QFIWILLIGBLD OLNBLS660T 6T6v00Te00(lH6me: S @SLD.
ewngs eupeunit R = pz, erevfled silsliuquiner eorub S 2 HuSSH Sieney nHmID

Bleum &eomub pSweunenmé STeoors.

@ 4. @ smHMIeOT erHUTLLTeMT 6@ Lwleoollée I 136 efissdHled 100 Lweollsense GomulL @
eeuaEUT[H Lweolleaeps@ld 40 enusnéser eisb SerepLy SmBEADTT. Gennbhsg 100
LWeofl&eT  SHe0hEIOSTETTLEOSM60T &M  GmesmeTeriLopd. Seuf  Whewu

QSMTemSeMILILI OLIMIEUSHDSHTE0T LILLIEvOT1&6rfl60T 6T600T600{185 60 & 6mWIS SM6T0TS.

5. y= 2x° —3x* —36x+ 10 -5& @L &sMIHs Fdmwd wHnw L FMibHS LB
SHFLIEUDHEMMS SHITCT0TS.
2
6. I eTEnID Qb ALNH6rledr AN SS eurHeuMil smyLTeoTsl [1=15x + xT — 31—6x4 erevfley, omaifl
eupeunuiledr LoD Yeteflulled sxmerfl eugpeumwners @mid Hlemed eueumilé&SE &lolb

6T60T [FlMI6) 5.

6.3.2 s16® Hleweod &L bLUUMG (Inventory control)

HemL(pemm LHMID eTHlFsTen CHemeusGsihu celiaLnELeEamens ensulmLl aFileuGs
FI5GHlem6e0& HL(bLILMb SHGSLD. PEOLIOLITIHL &6, LOHMID (LP(REMOWDLHS 2_DHUSSH LMIHL &6
6T60TLIE0T &15& SBLLNNSTE0T 6T(bSHEISBHML(bSH6T S @ LD.

BaemeulLITenT epeLIaLINIHL&6fle GHemeuwimer SaTemeu Frmeor QemLtleuefluiled Gamnsed
LOHNID OUMIFD cpeod, CHEMESd 6Femel GemDLULGCSH FT&HGHene0s &HevoTSHEl60r 2 _6iT

GBM&HSLOMESLD.
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s16@ Hlewend Somerruser: (An inventory decisions)

6EUCIEUM(TH (LEWDIILD STSHEI6OT SHETEUIT60T &,

1. erekieueney GanrliuL Geuevorhd? 2. Sieweu erLieLM(RgH GamrliuL. Geuevorhib?

§15@ Hleme HevoredHled ellemend snpenfloefleor U@ (Costs involved in an
inventory problems)

(i) 265 eweusHHD 6F6Y (Sibedg) GSLUS Q56| (DG sT5GS Cosses
ageoey C, (Holding cost or storage cost or inventory carrying cost)
6 DG 66 CIHMETUTL CILMIELHEW6T QIH NG &HMed denalinE CoHsdHlemeuliLis)
(S1606e08)1) em&UIHLIY OFLeUSlET OSTLIUNS eIDLIbLD 0156066l FI65E CHHSHF 61F606UMGLD.
(ii) upprs@enm eflemeo: (Shortage cost : C))

FI6® @MUY emeUlusdHSTET 6&MaIpHed uUNnHefledl UDHMTHESemMWTEd mL(bLD

AFHBLLIGE 61606 UDDTHGMMEF 61F606UMESLD.

(iii) o LslLemwlys asee] ( Sibed) CHMHHD 615606 (EDE0DFI) CHTET(LPIHED
6&ee| C, (Setup cost or ordering cost or procurement cost)

UNBLSEmET 6UMTRIGUSDSTET CaMHHed emellysF 61566 Sivend 2 musdluleor

UESHHNSH, 2 NHUSH 2 _LIST6U0IRISHEMEN MMM HeWMOLILSDETET SHIIDL SLLE& E15606).

6.3.3 V& SpsMusE Canmsed sieme] (Economic Order Quantity(EOQ):

UGLMHAT 1655 CoH58 6see] LOHMID HFFUISSILIL gGipHlemeoulle, auBLHSIT
CremeusGainu fmieuer SiemliLE 65606 GUTETDemEUSHET &eDDLLSNGS enmeuensuiled

Ganmsed sieTemey, FILbSHSHIUES WG AT CHTIHHED i6T6Y W SLD.

H5HTHWS HHOISGLD (e HHMEd HMemerT GLDLIbSFIEUSDESMES

Q&M(b&SSLILL(beTengl. SHHeNSEGW (Wwemm CoieNled GosLsLlLLDTLLTE).
Gaemeu asHH&ID, GewdDOUTbEETETHILD, FITOTsNSED 2 6Tar LTS, OUTIHETTSMT
Crrédler Sp SiemwhHd GHTHHEL SeTEMEULID, ibSSHbSS &nGswner QenLeleusflserfled

Ganmsed sieTemeud SToneliliugn@b, bhd eumbiumb LWeTLbEDE.

EOQ gt eum Wetteumeuetteupenméd &(H&IEeurid.
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(i) & sme seTelDG&s Frmer CoHemen R S160&&6T 6T60Ts.

(ii) erds® Hlemed 2 LG SHefleir Sieflliy Siebeng 2 HusHH o L eomquwinsll auDLILGbEDE)

6T60T .
(iii) srbES Coses ageey I ()| 6ers.

(iv) @@m opevonged GasmuliLpd eretuTetollébeme 1’ eTeTeyD, GEIGIUN(H (WedmUW ¢
160G 6T GHMILILIhATD6T (2_HUSHS O\FIWILILIHE60TMET) 6T60TS.

(v) geeanm GConmesnbeld Canmse 6smey IC, aab, sbdsbds &
GaN(HHDHEHHG QemLLILLL HT6D 66 't 6T60Ts.

@hs sLLenwlidler efleréall LLwmerg &G asmbéaliuLlbererg ( Model)

y A

g=Rt

< /
®

@ Ol—=t— A
ULLD. 6.12

e 2 husdH glLwnears ¢ QenLaeuafluileh siemwdlng) erevfled, b CHemeuuller sierey
g =Rt wnenrg Qeleeun QULSHNGI 2_DusH esiw Geuetorpd. Sl &meo Siemey df —6d

ensUl@pLuTeoTs Rf df , eTeOTUSHTED &HMTed 66y ¢ —60 ewSUNHLILITETS)

’ 1
Jthtz—th
7 2

1
=—qgt (- Rt=
54 ( q)
= §016® Hemed (W&HBsMmevornd OAP-edr upliuerey (UL 6.12 - UNT&HES )
QeIeeuT[H 2_HUSHFH QUL SH6T 6168 CHHeE 05606 = %Clth
Qeueeunp 2_Husd QUL sdler Canmse aseey = (.
QEUEEUN(H 2 HuSHH QUL SS 6T AndHs 61Feey = %Clth + O

Q@ sre setelhaner awnss sxnslfl aseey (1) = lClRt+g .. (1)
2 t
-
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d 1 C
ZC()=—CR-=2 .. (2
L CO=2GR—— (2)

d2C(t) 2G
2= p .. (3)

2

C(t) syeorg &mo wdHliemult eum, %C(z) =0 oieveng) %C(r) >0

ica)zo:lclzz—%zo
dt 2 t

20,
~=\cr
20 dc(t) 2c !

t = 3 I 5 = 3
? erenIloGuTg) P 7> 0
1 203 2
C.R

@eueunpns, 2 &bHg (optimum) sneo @emLeeuefl 7, =

2C

3

CR

-0 C(f) speordm Fmio
w&HllemLL LMIED&.

2C,R

- 10@ Spysmw Ganmae ey : FOQ = q, = Rt, =

1
B51Geu eflevsenfletr 2_&hs CHEMIHSHED SH6TeMEUSH HETITHSHI(BLD &rSSHTLOMGSLD.
(i) & evoTIaNE, 2_&he CHMHSHE06I 6T600T600(156m e
GCxeme G RC, 1
’]’LO = = R = e —
EOQ 2C,R 2C, ¢,

(ii) e 20 sMTOSH6D, sTnaflE Amio aseey, C, =,/2C,C,R

(iii) soHGS BCHéH6E g6 = %x C, wpmib Canmse 6§06 = — X C,

9

(iv) FOQ -éb, Gan@paed 615606y = 165G BHHHF 615606).

ThSHHSSTL (b 6.30

& BineueTd euBLSHNESG 48000 Si0G&H6T HFSMTL QLMIHL&HEMETL LIW6ITLI(hSSHISMS.
SieupMleoT IT Siev&ledT eXlemen X 2.50 @ CaHMHESVISHSHTETSH CoHMIHS6EL 615606 T 45. QIT SH6voTq NS
Co68& 015006 enswimLiier sanafluied 10.8 %&b ereufled LBl& Spsms CaHnmsed iene), b
ShevorgM&TeT CaHMIHSeL&6Tl60T eTeturetvfldhems WHMID QeueeuTH CHMHSHSHSD emL Ll L
&MeD oMYy SpFWeunHemms &Meoors. GeId lG AsTWS CHMpHed SieTeled, 51658 CHEHHEF
615606YLD, BHM(HH6EL E1FEVEYLD FLOLD 6TETLIENS FHILMTSHHEYLD.

Siey:

@, Caemeu 12 = 48000
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Coses 015606Y C,=2.50 8eb 10.8% = %XZ.SO =0.27

Ganmgew 66y C, =45

. . 2C.R
& SpeTWS CHMIHSH 66y g, = 23
1
_ \/2><45><48000 _ 4000 seoeed
0.27
.. . . . . R
(D HE0TT(b&HETeNT CaMHHeL&ET6T eTevoTetollHeme = —
qy
_ 48000 _ 1
4000
aeueleun(H CanBesRIHEGD BemLULLLS &HTe Sietey: ) = %
1
= —=0.083 =yev01
12 2ETG
& SpsTwE Canmaed sienelled, sF1&G CHeses ase = = %x C
= 4000 x0.27 =3 540
. . . . . R
@ W& HpFTWE CaMpHed Senelled, &G Canmse 0§06y =—X C, @
40
_ 48000 45—z 540
4000
eTeoTGeu L01® ApFTW CHMHSHeL Sienelled, s15& CHHHE 61F6D, CHMIHSHED 1FID FLOLD

SH&LD.

ThSHHSSTL (b 6.31

QM 2 DHUSHWTETT SHOTEENLU EUMISHMSWTINTHEHHS eUmLBESTMID 12,000
SIDGSSHET UPHIGEUSHS RS OGTetubeTemmi. Gammse ageey (C;) X 100 LHMID sT6&S
G685 6156006, QI JIDHNG, QO LISSHNG X 0.80 6Tevré SHETSGHLLILGADE. LDHDTEHEemD
SIDILFHSLILbGEUFHemed OHMID CHNBHSVISHTEOT  QUPHIGHHD 2 L EIHSLET  ehmis
e maTemLiLtbSm S ereufleD,

(i) Ve spsmwus Campsed SieTey STeiors.

(ii)) @metorh BHMBESSHS QeMLLILLLS ST SieT6Yy

(iii) =¥ ev0T(b QETMISHES EULPTRIBLILI(HLD B&M([HSHE0I6IT 6T600T6001&6m & S SHLIEUN MM SHTETITS.
Siey :

R = eupLs Caemeu = 12,000 sieo@ser

(= Ganmae 656y =X 100 Ganmss QeMINE
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C = 61665 Cobas agee) =3 0.80 /ILLE / LMFD QOTHIHE
=3 0.80%x12 eu@pLHHMH&S
=% 9.6 auBLSHIDGS
2C,R
(i) EOQ = W& aysmwusd Canmased sieney = Ci = \/2 X 10(;212000
= 500 160G 6T
. o o 3 Slebr eretoresafla _%6@@_12,000_24
(ii) @ euELSHDHETET 2 _5Hs CHNHS06 eTetoTetnllbens = FOQ = 500 -
. . . NP 1 1 . 12 .
(iii) 2 _&bs GBI, eUBLL QTHINE =1, =24 QUL = 54 LOTSID

%Lorrg,fo = 15 prL&er

ThHHSSML (b 6.32

6@ Fimieuentd s eeTHING 1000 sie@ser rner eflemeouied aukIGHDS LOHMID
&eIaEUTTH (WemDWD 2 MHusHl ageey X 200-6d STDINGEDE. QT OLNBEDHEHE 6 LTSSHNHE
Ga&a Hemend 61606y X 20 QO QLULSH NG 2 HuSH a&IILIbD aum L sefledr eretorennlsemne

e mifl esiwiuL Geuevorpp. 500, 600, 700 womib 800 HHw QUL senelnd 6wnsHs

o _eTalLemLILE 6106y LHMID FTns] s16E CooEasE eFe Hemend &netors. Goaid FO(Q)

G HSTHWSL LIOTLDbSH, 2 DUSHH QLULE 61560606UE SHIT6T0TS.

giey:

BGzpemeu: R = 1000 s1e0& 60T / LOMSID
Ganmae 6gea : C; = T 200 @b CanmeRlbd
FI6GH CHrHHF 61Fa06Y : Clz T 20 / 2_@pliulg/ nsld

gqnal] F1&G Hlemens

BanHEH6ed 615606
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2RC; 2x1000x200
EOQ =/ ~¢c~ =V 20

= /20000

= 141 sie0@a61 ( Gamomuons)

TbHHSSML (b 6.33

6@ Wiy Fimieueotd, Ermeor eflemeoulled 4000 Sie0& &6 2_HLSSHulew 6T CULPMHIGEUSD S
S5HHEHTEOTbETENE. SLUUEF 60506 0G QOTHING QI Spevoran& I 50 OHMID FI&HS
BmliysE aseey QB QUL 2 HusdHne I160 eer Sioneléssliulbereng. 2 HuUSSwimers)
9 L eoTiquins QSMLIAIGUSD S 655\ HTETETLILIL (HET6TS) LOHMILD UDHDT&HGemM
SIS HELILDbEUSILEmED 6Tevfled, QLLID KQOTMIHS 6INHH 61§606Y, FMIDD ML EUSDE
THBHEME0T SDGHET 2_MHuUGHH G\F BeUetuT(hlD 6T60TH &HE00THE(HS.

Siey:

aUHLS CHeme : R 4000 s1e0& &6t
SmLYE 615606 : C, =350

QM 2 HusHES Canmae asee): C,=3160

2Rc
EOQ =,/ =~

= 2x 40(5)8 x 160 = 160 8I60@6561T.

2_Husdl asealeners GemDLUILSDHES QUL QaMSEE 160 siw@ser 2 puss

e&FLWIILL Beuevor(blD.
ThSHHEHSTL (b 6.34
& Ifimieuevtiomeorg 500 QLI &6mer CLO6OTM) LoMGhaIs6rfled eumhigluleTengl. 6H GLL 1quieor

aflemed T 125, Gampsed seey 150 gHGb. QF S0dHDG sT6GS CH665 s 20% -6

wHIIL LU pereng) .
(i) sMBUTEmSW FT&HE HlemEDEH IBTETENHEHSHTEIT GIDMHHE 61F606)S C\SHITEMSHEMIUIS &IT6T0TS.

(ii) V& SpsTwL CaNESH SeTemeull LWeTLbSHS Beuemed CFILIEUSEIT CLOGOLD 6T6AEUETEY
uevord GaLiles @uieb?
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giey:
&H600THE60TLIL,
Qw Canmseier Ganmse asee] : (=150
& 3160 CaHMHSHedI6T eTevuTe0 &H6me 1 = 500 S0 S6T
LS CHemeu =500 x 4 =2000 sie0@H6T
Caee& 01F6) : = QI A0GHS 20%

20
C, = {op X125 = %25

(i) snBuNemGW FTHGHENED CGTETENHHHTET CIOMSHS UIHLMHEHIT C1F606Y
R 9
= q XC3+ 2 Cl

= 2500000 x150+ 5(2)70 x25

3 6850
2RC;,
C1

_/2X2000 X 150
= 25

= /12 X 2000
=155 (app.)
fmio euesLnbST ageey = 4/ 2RC; C;

= /2 X 2000 X 150 X 25
— % 3873.

(i) EOQ

& AT CHMHSHEL Siemelemevtll LIWLIGTLI(bSH, Fimieueotd G&LilsHg Lievorld
= 6850-3873 = %2977.

Q) L4 6.3

1. eueLmbir Caeme HMID 3 AUNBL ST QI elened EGL Q&Mb&HSLILIL (HETETS.

.. LS CaHemeu S0 G aflemed
GILIM(BL-&6IT . q
(160@ H61fled) (erpumudlev)

A 800 0.02
B 400 1.00
C 13,800 0.20
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Canmse 56| QI CaHMBHHISHS I 5 HNID ;LS 65606 SiIE &EOTHINEG I 10
S &LD er6vfleD,

(i) Ve spsmwus Cammsed SieTelleneor Sid@ SN &Hmevors.

(ii) Amuo sxnsid] O&6v6Y.

(ili) 9@ AsTWE CHMBSHEL SieTemeull CBLTUNED HTET0Ts.

(iv) Ve Spsmws Canpsed SieTenel eUIbL EULPTAISHE qLILIEDLUNED SHT60Ts.
(V) & eumLSHDeTer Gan(pse0as6rTeir 6T6soTetnl&HensHemLs STetrs.

2. @ eNDLENETIIMENT SHEOTEOIEML LI EUMGSHMNSITET(HHS 6 UMTHHNES 400 Sie0&s 6T
Q&ME0UTL. ELINHLS6meT 6UpRIGHADTT. efibuemetwimeny 2 _pusHwimenfl Ol b 6T
S1e0@ LMHemar X 50 —&@ eunmalGHmnT. 2 pusSlwinerfl Lo phe eunmhisLILIbL G ([HSed
65006, QI CanmesNSES T 75 QI UBLSHD&ETT sT16HG Hened CHHSHE 615606)T60TS)
2 _musd egeoedledr 7.5 % erevfled

(i) Ve psTws Canmaed semey (EOQ)

(i1) QONSS 2 &hHS 6§06 SHEEUDHEDMS SHT6T0TS.

@® 6.4 UG auemauiLed : (Partial Derivatives) @®

Leo IMlsenens G&TetoTL 6(H SMILledr LGS euensuied eredtLg ommlsearfled eaGsHemid
&eTemML OUMTMISHS (LHD mBi&emer MHIENSETTSHES 61&T6ev0(h) SN euenHUILED S GLD.
@l FHulled b evorh FTIT LMK SHEDEIT O\STEUTL. SITTL|S 6T LOL(bLD 6T(h S &l 61&ITev0r (b
SieuNledT u6m &I (bBHEmer &iITevor GLIMLD.

u=f(x,y) evediug x , y eredrm EIevor(h ENIM LOMNISHEW6TS Q\SHTETOTL. FITL| 6T60T.

Y — & wMiedlwunssd asneoih T — 8 uUTnISE u = f(x,y) - eow euensuit &g
HemLlLg T — & UMTNISSH U— 0T LGP UMSHEHH(D SHp&WD. end g% SIDEOG U, 6TEOID
GBIl ig6b @&MILILE 6uP&HSLD

g_z — hm f(x + Ax:)’) _f(xay)
Ax—0 Ax

eTe0Tm 6TeLEmed Q(HHGSLELTSI, | — 660U OMDNSF |, AT 6T6dTLFH T —60 LB m)
IHOAGSD. -8 IHNWLNSES O&Netih §¥ — gl aummiss u= f(7,y) -8 euemasuiov &g
SlemLLILl —en QUMMISHS U —60T UGS euemsHUNL6d b. Qem u SI6D6D U, eTenIb

8l & NISS & SHSL0. & y a8 u, &0l
GBIl g6d @SMILILE 6uP&HSLD

o _ . fzy+ Ay) —f(2,y)
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6T60TD 6T6LEME QHHGSWLEUNG, T — eTedTUS| OIDNSHF, A Y eTedTUSH Y—6d LG &m)
LOMMHDLOMGLD.

)
?)—Z - aa—x fz,y) (sede0s) % eTeoT eT(pGeoND. @Gs Gurmed g—z -8 Biy fz,y) (106081

af
ay
eTeoTHEmmLD.

6T60T 6T(IRSHEOMID. LIGH EUMEHEHEE(RHSHEMETEH STETNID (LMD UGS euemeui6d

6.41 esrLisfluner UGH euensHaH(R&ES6T: (Successive partial derivatives)

u=f(x,y) eredin &MiemL 6T(bSEIHNHTETEeuMD. & 6OlHHE) g% LOHMILD ?);;l &ITEOOTEDLD.

g—ZLorj)@JLb g—;}l 6T60TLIE0T, Y —60T SMILSENTSH SBHSMED SeUDedD T LOHMID Y- UMTMISSH

Betorpld LGH euemsuiLeombd. Bhsl LGS euenssEasH &6 u(r, y)-6T SresorLnd euflens

. . . . *u  d*u *u  d*u . .
UGS 6UMEHHH(IQSHEHET SHpGD. ASTEUF) 8)/2 P ydx * 9xdy SpFlemer SrevorLmb

auflens LGFH 6UEDEHSHEH(RSHSET.

BCs6unmed cweoroMd 6uflews , BHIOTHMD 6uflewds LGH 61U6MEHE618 (L5866 (&T6ToT
(PIQU|IDITEDTITED) [BD  SHITETOTEONMD. QSTLISHIINS UGS 6UDHHOH(IY SHTEMID (LPEDMEMILI
OBMLIFFIMET LGS 6UDEHEHE8H(Q&HSET 6T60TGLIMLD.

u=flr,y) 8 -8 uTMSs LGH euemauih CFLg WeohL ¥, & auTNISSH UGS

2

QUM SLILI(b S 60TM6D LD GILIM)|6U 9 (8_u> SHT6N “
D dy \ 0x 2 0yox

SH&SLD.

a8 Gurmed u = flr,y) — 8 ¥y - 8 wWTNISHSH LGS euemsuih 1&g Wb T — &
2
SIHTeUE|

UMTMI5S LGS euensuilL emed ai[% eT60Tm)| GSMILIGUIMLD.

0y

N

[ 1=
0u B 0u

dyex  oxdy

u(z,y) eTedTug) T LMHMID y—6d SMLIEFSwImeoT &L 6revfleD,

gL gneor myyser:(Homogeneous functions)

u=f(z,y) eredrugl x ,y eTedIm E([H FMIM LOMISHEDETEHEBTETOTL FIL| 6T60TS.

f(tx,ty)=t"f(x,y), t> 0.

ereofled u=f(,y) eredTugl 'n' LIQU|ETET FLOLIG HSTEOT SMITL| 6TEOTLILI(HLD.
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6.4.2 gyueoifleor GHOMID WLOHMID SIHEOT LILISOTLIM(HE6T (Euler's theorem and its
applications) @ onnsemer a&metorL Sy ieoifleor GHHMLD: (Euler's theorem for two
variables)

u=f(x,y) eTedTUG T,y —6D SeWOhHG N, LIGL|6ETET FLOLIG SSHTeor FMiL| erevfled

ou ou
X—+y—=nu
ox oy
TbSHHSSML(b 6.35
) . ou ou 2 . .
u=22(y-1) + 1> (z-y), aevfledb — + — = -2 (2-y)> eT60TSH HML(HS.
dr 0Oy
Siey:
u = 2y->+xyt-1P
0
% = 2ay-32%+1?
0
8—; = P*+2xy -3
ou o
% +8—; = 2222y +4xy
= —2(:32 +y° - Qxy)
. 2 .
= -2 (z-y)
ThSHHEHSM b 6.36
2 2
u = log(2*+y?) erevfled, 3—124 +g—§t =0 TOTSHSM(bS.
X
Siey:
u =log(2?+y?)
ou 1 . 2x
ox xz—l-yz (2CL’) B x2+y2

o%u <x2+y2>-2—2x-2x_ 2(y2—x2)

0’ (R+y2f (24T
9 1 2y
3—; - Xty (2y) = x4y

2y (PHyH2-2y-2y 23—

8y2 = (x2+y2) = (x2+y2)2
u 9
a—;{+a—g =0.
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TbHHSSML(H 6.37

= zy+sin(zy), erefld ’u _ d*u .
u = xy+sin(xy), erevfled 9xdy = dydx 6T60TS BML(h.
Siey:
u = xy+sin(zy)
3—,‘; = y+ycos(zy)
ou
Jy = 2+ cos(xy)
Pu 9 [(ou
oxdy ~ Jx \ 9y
=1+=x (— sin (my) . y) + cos (my)
= 1-zy sin(xy)+cos(zy).... (1)
0’u 0
Dyoz = 6—y(y+ycos(:cy))
=1+ cos(xy) + y(— sin (:zzy)a:)
=1-— xysin(:cy) + Cos<xy> .. (2)
(1) oo (2) -edlabib
@ 0l ; (WILE] 2 ®
d°u _ Ju
0xdy ~ 9yox '

ThSHHEHSTL (D 6.38

% ereoTm MTING Splievifledr GaHMSHeMSHE SflLMTEHES.
X"ty

U=
Siey:
_1
wwy) = (2 +y°) °
1 1
u(tz,ty) = (t2x2 +t2y2) 2= -1 (xQ + y2> 2
". U eTedTm &L SSHTeor FMTLNe0r Lig —1 SpSLD.

. . e e ou ou B
syeoifletT GaMHMSSH 60T Lilg, . o TV dy = (-Du=-u

gFflumg$aed: (Verification)

u = (:E2+y2);
Qu _ Lo oovi, _  —x
Ox Q(x -I—y) 2z <x2+y2>;
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ou —x?
Oz (x2+y2>7
du 2 2_2 _ =
ay _§(I -l-y) 2y (x2+y2)%
R
! Ay B 2,2 3
(x2+y?)2
0 0 — (x> +y?
S R
T Yy (x —|—y)2

1
= (—1)4 = (—l)u = —U
/x2+y2
ereorGeu ylievifledr BHHMLID FHILILINTSHSLLL &).

ThSHHSHSHM (b 6.39

44 4
X . . . .. . . . ou
u = log Xty 6T60T%. pllevifledr CHMHMSHeWSLI LILIGOTLI(bSHS! xa— +
x
HML(b.
Siey:
e » x4+y4
u =108 xty
4, .4
x +
e = oty =y ()
x4+y4

fzy) = xTy TETLEDS 6T(bSH&IHESMETEEUMLD.

t4x4+t4y4 .X4 +y4
flty) =~y =t xty )~ Lf(x.y)

.. feredrm awliLg Ssmeor FmTLfledr Lg 3 S @SLD.

Syleoifledr GHMHMSHEMSLI LWEOTL(LSS, & - ou +y- du _ 3f
oz dy
fx,y) = €' erettuems e1bSGHIGHOSTeTGEUMLD.
x-ae +y-86 = 3¢"
oz Jy
e”x-a—u tety 2L = 3t

ox Y Jy ¢
ou ou

r-— +y-— =3
oz dy
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1. z=(ax+b)(cy+d), arevfled g—i LOHMILD g—; 6TEOTLIGOTEUM 6MME S>T6T0TS.

2 2
2. u=e7, aefled ?9 2 +% Y ou(x?+)?) aerssnms.
x

3 _ . *u _ d’u . . ..
. U= XcosyTycosx. erevfled 9xdy = dydx eTeoTUEmSHF &Il LUMT&H 5.

4. u=x+ y3 + 3xy2 ereoTm MIING Splievifledr GHHMSHeMSHE &ifl LMTEHS.

5. wu= x2y3 cos(%) eTe01®. Splleofledr CanmHemSL LIWLIETLI(bLSS x.g—z + y.g—; =5u ereoTd

SML(b.

6.5. uGF euemsUIL6dledr LweTUMh&eT (Applications of partial derivatives)

agmled slemmuled Crlg Lki@ 6udléEssd snlqll &H6001HESHM6T UGE auemsUIL6d eLoeoLd

Ohi@& HMevOTEDILD.

6.5.1 @ wmiseafler 2 HusHs sniy, @mid Heweo 2 PHusHS Fmeor(Production
function and marginal productivities of two variables)

(i) e—musdh& enmy:(Production function)

Perettm e limieuent et 2_hLSEwiment &), cpeogeorid ( K), eergluibd (L), elpeoLieimpersei
(R), uhdlnrser (M) Gumedim L OLMHETISTIE HMTeoof|&Hemend EnihHHHSDE. 6reor@eu
P=f(K,L,R,M,...) eretrug 2 pusHé emiy ereorliupb. P erediugl (psednh hmid Serdluwiib
wLbGW &niha St P=/(L, K) ereor er(gseomid.

(ii) @md Hlemeo 2 PUSH S Hmeor:(Marginal productivities)

P = f(L,K) erebrug o _pusdé& &y erevfled g% eTedTLg 2erfluid FMihs SmidlHleneo
2 _musdH& SN ereoreyl, g% GTEOTLIS CLPEOSHEVTLD &FMiTHS @miblHlemeo 2 nHUSSH& &ML eTevreyLd
SIWLPSSLILI(HLD.
P(L,K) etettp @ ug &oneor 2 pusdé enjuimener opuleorfler Cammiomers
oP oP .
L8T+K87 =P SHSLD.
6.5.2ug g Caemeu OpSHp&Fdlamer (Partial elasticity of demand)

A, B sydw eunmerseflenr efleneoser pemmGuw p, , p, ereofled A eredrm wn@nerleot
Bzemeu ¢ = f(P1,p2) G-

P, B eUMMISE §-601 CHemeauuilerr LGS OBSLHEE
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" Ep, q Op

D, ol auTmS&l g —eor CoHemeuulledr LGH ABHLPEH

n 6T60T EUEMTILIMISSBLILILED .

. Eq —p, 0q

= = 6T60T 6UEMTILIMISSLILLED .
- Ep, q Op,

ThSHHSSML (b 6.40

P =10L+0.1>+5K— 0.3K>+4KL erétip 2 husdé emiydbe K = L = 10 ereofled

cpeogeord (K) wmmid eardluid (L) sydweupnienerr &nibhs Snidblene 2 mHusdHeemens
HT600TS.

Siey:
P= 10L+0.11*+5K— 0.3K>+4KL

a—IZ=10+0.2L+4K

a—P=5—0.6K+4L
oK

K=L=10 sie0@ &6 erevfled

oarfluibd sMinHs @mniflblenen 2 HusH: (Z—ij = 104+2+40=52 sie0@s6i
(10,10)

cpeseoTd &Minhs @mniFblene 2 HuSHSH: (S—II;] = 5-6+40=39 sieo@ame
(10,10)

ThSHHSSTL(H 6.41
Qm Hneuersdler 2 _pussls smiy P=10L — 0.112+ 15K — 0.2K* + 2KL 8n@ L
eTe0TLIg| 2erglwid wHMID K eTedTLS) CLPEDSHE0TH6mSHS SMISHED &.

(i) eswduid wOHMID cpeSHETD GeuaeUTTNID 10 SiwGs6eT 6revflled BmiSlHlemed
2_MUsHHE ENTLESEMETS SH600THEHI(bS.

(ii) cwevseTdHHled 10 SDGSH6T LWEDTUBLSSILLLTED 2erSliiGHMHSHT60T ©_&F 6UTIDemLIS

SHITCO0T 5.
Siey:
(i) P=10L— 0.1 +15K — 0.2K”> + 2KL (6&nb&sLlIuL (heTens))
a—PZIO—O.ZL+2K
oL
a—P=15—0.4K-I-2L
oK

euanalfL" 19 68T LILIGHTLIM(hHGIT
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L = K = 10 sieo@&e er6vfled,

oarfluibd sMinHs @niflblenen 2 HusHH: (6_Pj =10 — 2+20=28 s1e0G&H6T

(10,10)

cpegeuTd &ning Smnidblene 2 MHusHH: (G_P) =15-4+20=31 sie0&&6T

(10,10)

(ii) K=10 eremyip Gung ol Hmeneor 2 _&& eumidL (g—f) >0 S&LD.
10-0.2L+20 >0
30>0.2L
SiBN6eUS), L <150
cL oo HlusHnenerr 2 &8 eumbLneod 150 Sien@seT S&LD.

ThSHHEHSML (b 6.42
3 1

& HneueTsgler 2 _HusHdHs &rr;'rL|P=4LZ K* ereofléd, epeGHEuTD FMIHS @M Hlemeo

2 Husd wHDD aHuid FMIHS SniFlHlened 2 PUSH SJpHweaunHennsd &HMevors. GeID

apP apP
Lﬁ‘i‘Kﬁ = P ereot HlapLa.

@ Siey: ®

3 1

P=41*K*

earluib sMiHs Smidllene 2 HusHdl :

1
-1 1 -
o 3 ke - 3(5j4
oL 4 L
CLPEOSHEDTLD ALMMISS @M Hlemed 2 MHLSHH:
3
3 -3 -
OP  _ypaxlga - (ﬁy
K 4 K
1 3
9P g0 _ 3L(£)4 +K(£j4
oL ' 0K L K

3 1 3 1

=3[4K4+ [4K*

ThSHHEHSM b 6.43

E E
x ere0Tm QNHerfleor GHemey ¢ = 5—2p1—|-p2—p12p2 er6ufled E—gl LDHMILD E—lglz 6T60TM

UGS epEp&dsenar p,=3 WOMID pP,=7 TEID OUM(PSI HTET0TS.
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giey:
q =572p +P2_P12P2

9q
apy T PR
q 2
p, ~17h
Eq P 9q —h
= _ 1 —2-2
Epp = qop T 5_2P1+P2_P12P2( PiP2)
_ 2t 2ip
5=2p +p,—pips
GG} p1:3 LDII.)QJLD p2:7
Eq  2(3)*t209)(7) 132 -—-132
Ep, ~ 5—6+7—(9)(7) ~ —57° 57
Eq P 3g  —p(1-pP)
Ep, = q dp, ~ 5_2P1+P2_P12P2
_ ~htpopt
5=2p T p,—pips
@I‘F:.I@ p1:3 LDD@JLD p2:7
Eq —7+7(9) 56 _ —56

Ep, ~ 5—6+7—(9)(7) ~ —57 ~ 57

1. P=8L—2K+3K*—2L*+ 7KL erétm 2_pusdlé snmiine K = 3 whmub L= 1 ereorm
wlliysefer cweoseord (K) wHmib eahuibd (L) smibs Snidblene 2 nusHsenens

BHIT600T&.

2. @m Bneeddedr o pusds emy P=4LK—L[*+K*, L[>0, K>0, eeofled

aP oP
Lﬁ—l_KW = 2P ereot HlemLil.

3. z = 3x2—4xy+ 3y2 aTeTUS| Q@b 2 DUSHSE s i@ T eTedTug 2erluid WHMID Y
ETEOTLIS| CPEOSETD SpBD. 7=1, y=2 erevfledb @miblHlemeo 2 MHUSH) FNTLSHEM6NS SHT6TOTS

euanalfL" 19 68T LILIGHTLIM(hHGIT
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4. P= 3(L)0‘4 (K)O'6 eTEOTLIS| Q@ 2 DusHSH& iy i@ L eredrug 2agluib wopmib K eredruig)
cpeogeotd erevfled L = 10 ommud K = 6 er6tr @pé&eun(pg @niglblemeo 2_mLis s &emern
snesors. [use: (0.6)°¢=0.736,(1.67)04=1.2267]

5. %GFGI'JTID Qurrgpaﬂsm Gaemeu ¢=13 —2p; — 3p5 erefled P= P,=2 aetim wIlIsEHsHE
qu LDQ)QJLDH 6T60TD LGS QBSpEHBHemens STeoors.

6. A eretim eunefledr Gsemeu g =80—p > +5p,—p,p, eeofled p,=2 wHOWD p,=1 eT6dIM

E E
LHIL&HEHES E_I?l LOMHMILD E—pqz 6T60TD LGP OpEDESSHem6mE SHM600TS.

(XQ)) vupé 6.6

anhyenLw elenLenwd 656y aFLs:

T,
PorLAK

1. C(2)= 2x°+5x* — 14x + 21 eredmm 6\gevey smiifer snmad wADTE 61&F606UITE0T &)

(a) = (b) 2 (0 —12 (@) 2
@ 2. p=20-3z eretrm Goemeus snyLileor @midl Hlemeo eurHeUMIL &
(a)20-6x (b)20-3z (c) 20+6x (d) 20+3z

3. e fineuarsdler GHemnel HMID SHGHT 61Fe0eNF FTIL (WenmEW p= 2-T WHMID
C=-2x>+2x+7 erevfled, @601 @OMLIE SFTTLITEOT S

(a) x*+7 (b)x*—7 (c)—x>+7 (d) —x*—7

4. Bsemeud ey LOETHE0TEmID \BHM6TuTL &) 61606,

(a) [ng|>1 (b) |ny|=1 () [ng|<1 (d) |ng|=0
5. :1;:11) ere0Tn Cxemen sniLleor CHemeu ABHLPEH

@ 0 (b) 1 © (@) =
6. MR, AR ommib 1, &&5@HsHE& emL GUIL6TeT OISTLITLIT60T &)

(@) n, =ﬁ (b) n,=AR-MR  ()MR=AR=n, (d) AR :Aj—f
7. C= 21—565 ¥, erédT eFeEYS ENTLSHSMeT @nISlHlenend aFeey

@ 25 (b) e (©125¢™ (d) 25¢™
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8. z=2-6bz -gleummss y = 2x% 4 5x -6t 2_L evTig orm) 65D

(a) 4 (b) 5 (c) 13 (d)o9

9. e &MU L fineuearsdler sansl eumpeumis T 50 wHmIDd SiseoT CHemeu ABHDEH 2
eTeufled SiBenenL W @i Flemed (ML

(a) T 50 (b) T 25 (c) T 100 (d)z 75

10. P(z) ereorm @eonué Sy 6ILHLOSHemS 6L BHemeulmeot &L (bLILIMh

(a) MR = MC (b) MR=0 (c) MC = AC (d) TR = AC

11.  fla)=sinz eredrm emifedr BLIOLEH WHLILITETS)

V3 1 1
(a) 1 (b) > (c) /2 (d) /2
. . . . . of o . .
12.  flayy) eredrug n, LiqujeTen FLOLIGSSMTE0T ML eTevfled X5y -l-y@ ~&H&& FLOLOMEOT S
(a)(n-1)f (b) n(n-1)f (c) nf (d) f
13, Tfu= 4+ dxy+ 2+ dx+ 32y + 16 araafié 2l _eir oAl
. u=4x Xy +y X y eréufled dyx —60T oG
® (a) 8z+4y+4 (b)4 (c) 2y + 32 (d) 0 ®
4 Tfu=x 43024y aofld 22 ot
. u=x xy“+y e G"ayax —607 D&Y
(a) 3 (b) 6y (c) 6x (d) 2
15 u=c" aafier 3L —er oA
2 2 2
(a) 2xe* (b) e* (c) 2¢* (d) 0
16. sonsfl& agevey FMILD ereufled
(a) @mis Hlemevs aiFevey = @miS Hlemed euBEUMLL
(b) exmeafl& agevey = @mid Hlemend ag606y
(c) sonarfl& agevey = @mid Hlemed eurHeumLl
(d) somerfl eumeumi = @miS Hlewed aFevey
17. & HMIEU6ITD OMLISHENS DL EUE)
(a) Buews yereflufed (b) swum’pl yeterfluied
(c) Gadamlemenl Yererflufled (d) &oneor yererflufled
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18. Gaemeus gmiL eriOIM(QEID
(a) &n(lD SMIY SHGLD. (b) @ewWD ST SHGSLD.
C) Ge®DWDHMD &ML Sh@LD. (d) euewTWMIGsSILLTS FTHL Sh&LD.
. 0q . .
19. g =1000 + 8p; — p, ereuflev, . @eor S

1

(a) -1 (b) 8 (c) 1000 (d)1000 — p,

20. R =5000 sio@ser/eumLd C,= 20 enusnésar, C,= 220 erafld O Q) 6ot gl

(2)5000 (b) 100 (c) 1000 (d) 200
@sn1& sevorsGHem (Miscellaneous Problems)

1. 72606561 2_DHuslesner e aunmerfler awnsss ageey emiy C =10 — 4x°* +3x" erenfled
(i) eonefl& ageey (ii) @miHHlemend aFevey

(iii) @mid Hleweo sTN&I& E1F606Y SpSHIEUETTEUDHEDD SHITETOTS.

2. Nedreuld FMTUSHEHSHSHNE0T CHemel QBSDEFSenisH SHTeoors.
(i) p=xe’
(ii) p=xe™
_x
(iii) p=10e 3
3. p=1-6éb x=2p’ +5aremid saflliy eniysbsTe saflliy OBADEADWS SHT600Ts.

4. p=100-6x" ereup Goeweus &Miuse SmiFl Hewed eumeuml &neoord. G

MR = p{l —L} ETEOTLISHEMEOTWLD FILIMT &HS.
Na
x+2

5. ewnss 6Feeys &miy y=4x( j+6 -0 2 PusP siemey T Speors FsflHS0D

x+1

eUM(R&l Sise0T BmIF Flemed AFEUTETS OSTLIFALINSES GSeDDHMG 66T HIM)6)s.

6. oegeeys amiy C = 2000 + 1800x—75x> + x> -5 6eTLOLM(RSE SiHelT 6IoNSHH 615606

S (b&ME! LOHMID 6TIOLIM(QREI GEWDEDS) GTEOTLIENSS SHITE00TS.

7. & agmle fineuarsdler euwnss aseeys sy C = 15+ 9x-6x> + x°. areufléd QWN&HS
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xt-yt .. . . .. .. ou  ou .
6T60TD &MILISHE pledifledr CHOHMHeMS LWEOTLDbSH x — + y— =3 61601&H
xX—y ax ay
SML(b.

8. u =log

0u 0u

9. u=x+3x"y*+)° erevfled STEOTLISEmEDT SIfILIMIT &.

Ox0y B 0yox
10.  f(z,y) = 32° + 4y° + 62y — 2’y + 7 erevfled j;/y(l, 1) = 18 ere01&aM(bs.

-

® (Gzemeu eTadTLIF] BB OLIMIH6ITI60T BHEmEU Si6M6)SHELD Si1560T 6lem60&H &0 BemL Guiujeer
QSMLITL| ShSLD.

®  sefliy eredTLS 6 ELUMIH6ITl60T SierflliL SieTey&HGLID SigetT elemensH &L QemL Guiu|eer
QBMTLITL ShSLD.

® Q56 eTETLS 6 EILMBafledr g 2 DLSHESETHE AFOLLILLLS OSTens ShGLD.

® ameuNl ereTug 2 HusF QFLWNLLLL euTHeneT ellDGSLOLTQRE HewLSELID
OBTENSH S GLD.
Beormud eTedTLS eUIHEUTUIE 15606 CUTE HewL &G 2 Lfl§ OFTens ShSLD.

® y= f(z) ereti EnNeT OBAPER eTedTLG Y 60T FNT AHMSHDGWL, = et &my
MHMSHHMHGSLD 2_6rer el&éleHsHH 601 eumbLILLILL L 6T6D6mEDWITGLD

® o eunwmefler sweblemed eflemed eredTLEH CHeweu OHMID Siaflls SFTILSET
FLDEOT[Hl6mE0 MU SIeMLWLDEILIT(LR &I QILUMLILI(LD 6Xlemeowim@LD.

® @8mnd Hlemens eseedledt euUMEBET eNeTsswTETH, 2 DHusSdHluiler ierey
s0&sefdmha (x+ 1) swwesamns wimoGurg 2 Huddh egeeld amLbD
GHMIMWILOMTEDT LOMMHMLD S &LD.

® @mndliflemen euHeunuiedr QUMIHET eXleT&HeLNenTs, eXNDLIENEIT 66 T SHDGSHENTSH
Bmé@b eunws, (x+1) eus s0e 2 Husbd aswiu’o eHsiulLgned
HewL &G Gamamuwioner eupeunGw @midl Hlemeo euheuml  ShELD.

® y=f(x) 6T60TM &y [a,b] 6T60TM elgul BemL66uefluiled
x < %, = fx) S f(x,), SeweTdEl x;,x,€[a,b] eTe0T SieMIOWOTEOITED, SIF & (bID
&ML 6Te0TLILI(bLD.

® y=f(x) eretim &niy [a, b] eTedTD cwiquwi QewLGleuerfluiled
x < %= fx) < f(x,), Siememdsl xp,x,€[a,b] ereor @mLidett, g
FHLLIOM&S & (blD &ML 6reoTlLI(bLD.

® y= flz) eeorm &Iy [a, 0] ered e QemLeeuafluied x; < x, = f(x)) = f(x,)»

SIWOTHG X, X, €[a,b] e160r @HLIN6DT, NG| & EWMILD FTTL| 6TEOTLILI(bLD.
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® y=f(z) ereorm &MY [a, b] eredTD AW ewLAeuefluiied x; < x, = f(x) > f(x,)>
SIS E| X;,X, €[a,b] eTevr @BLILN6T, 218 SILLIOMTHS GHEDMW|LD STTLY

6T60TLILI(bLD.

® c-mo gienLsHw (a,b) eredin Hobs SemLleuefluled f eTedTm FMTLMETS)

U UIL 55558 LOHMID f(c) HTONSHEHE — 6T60TS.

(i) f'(c) = 0 oM f "(c) > 0, erevfled f opeorE c—-6b @LID &MIHY HAMILSEMS

SieMLEDG).

(i) f'(c) = 0 womubd f"(c) < 0, SpeoTE c—60 GLID &NIHS OLIHLLSHNS ML SDE.

® u=/f(x,y) eredrugl 7, y 6T60TD &([H MM LOMMIHEWETSHE\SHMEOOTL. SFTTL| 6T60TS.

Guead f(tx,19)=t"f(x,y), t> 0 erevfled u = fx, y) eredrug) 'n' LiqujeTen FLOLIG SSTET

&MITL 6T60TLILI(hLD.

o u= f(x,y) eTediugl x, y —6d SeWWHG 'N', LIGU|6TET FLOLIG SHSME0T FMIL eTevfled

xa—u+ %—nu SHSLD
ox y@y '

® p -meutmsg ¢-6r Gaeme LGH ABSILDES Mo,

® p, -mieuTMISS ¢-601 CHemer LGS BSIPsH N, =

£q _—p 9q
Ep, q 0p,

SHSLD. @

Eq _-p, 9q
Ep, q Op,

SHSID.

We&EWIoeT &S Ihiser(Some standard results)

ownssg egeey C(x)= f(x)+k

f(x)+k _ c(x)

X X

J(x)
X

gonsifls agevey: AC =

grnafl wmmio asee: AVC=
. k
gqnafl wnpr§ agevey: AFC =—
x

; : _dc

8nid Hewes ageea: MC =1

@mnid Hlemeos snnsifl Ageey: MAC = di(AC)
X

OLONHHE 61F606Y: C(x) =ACxz
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11.

12.
13.
14.

15.
16.

17.
18.
19.

20.

21.

22.
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eu@peumi: R = px

. R
gonsifl eugpeumit: AR=—=p

X
. dR
@mgl Blemed euqpeumi: MR = d_
X
@eomud: P(x) = R(x)—C(x)
p&p&d: n = L
y dx
.. p dz
Goemeu QBAHPEH: 1, = —— - —
x dp
. .. p dx
aeflly epdlipgd: n =— - —
ox dp
MR, AR wpmio 1, -&E@h&S QewLBuieter OSHTLIL MR:AR{I—L} 3L
AR . Na
= D.
=R wmR 2

T —g eummiss Yy @61 @midl Hlemeo ML (Si6bev&) T — OUTNISE y edT 2 L6orlg
rmieisLd & ShGLD.
dx

MC = AC ergubeungg snnsflé aseey [AC] dAniosemns SiemLujib.
MR = 0 ergmibeLm(Q&l 6Wonss eugeumil [TR] eLBLSHemS SiemLjb.
MR = MC erggyb eumgg eomud [P(z)] eudSemns SiemLujib.
gnyLfeor eflemevemwill OILMMISS QHSLPFSulled

(@) |n| > 1, erevfléb gy 16 GHedTemLod Q\EHTETOTL 8.

(b) In| =1, erevfled iy s160& L6 HeoTEMIOE ESHMTETOTL ) -

() |n| < 1, erevfleb &y 6T GedTemio SHME.

2C,R

EOQ=q,=Rt, = C
1

6T 60O MSHTEDT 2_&IHhG CHMHGHE0ET 6T600T60018H6MS

nO:(Sg;eoasn: R\/ Cl :\/RCI :i
EOQ 2C,R 2C, t
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QI S0 snesdler sansfls fmio agee|, C, =./2C,C;R

168 CrsHaF 61ga6] = %x C, wHmIb CHMHFHEL Q5606 = ﬁx C,

EOQ -6 Ganmaed a6y = 51656 CaoHad 6015606y

u(z,y) eTedTUg T MHMID Y—6d OSTLTEFAWM6DT FMIL| eTevfled,

9o
o’u B o’u &b
Oyox  OxOy G0

sened agnhaer (GLOSSARY)

Sieney

Sierflly

&eomuLb
@miFliflemeo / elerflibyy
2 _nusd asuefluin
2 _Mmusdlwimerny
&Cr eflemed / MO &flemed
FLorhlemed

Fonal

&b LOMHMLD
dmiob

6\ge06YF FMmY
Caemer
Ganwiomeot
HISTGeuny
liL:AIE:]

GILI(HLOLD

QI H6IT

LTMID 6lened
LommefigLd

L@ FHlwimeor
GU(HEUMIL FMIL
e&fs1D

Quantity

Supply

Profit

Marginal
Production Output
Producer

Fixed cost
Equilibrium
Average
Relative change
Minimum

Cost function
Demand
Approximately
Consumer
Elasticity
Maximum
Commodity
Variable cost
Rate of change
Excess
Revenue function
Ratio
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SemevtTiLF QFWeOLITGH

uig — 1 8niFluie fHewLé&slaunid LLID

Spsenamip o gl /| efewreysd GPuSLenLl
LwetTLhSSH GeoGebra efledr 1ith Business Maths

Fieed AC. AWC, AFC, MC, WAL TCabt e D s duode M
Tutal Cout funcion = Bx' + 22"+ 4u+ 30+ T4
|| Varisble Cost fumction = bx' + 22"+ 4x 4 30

[ Fined Cont functlon = 14

[ L Lo Lhari)

7] Aweraga Cont tunction = AC =
o S

Volume-2 u&sHINHGF 6F60&. © _MIGeT LML [+ = = = -« -

&Mihd Led Levoll G merader QULsHsHsHHed S[HaHESLD.

g - 2

:vamulm_m_w
e ] Average Fined com function = AFC = °*
1 : ey
- -uuwcmm_uc_;_:a.uﬂ
[ 16s 78
_.l largleat frverags con fection = = (AC) = ——r—

"Marginal function” eTeiTLUemS S BHIT6Y QFWWEYD. OLNHSSONET SLLHemSHSH CoHIey &g

BLULSHSHEH 6D 6UmTLLMhIGHEM6TEH SHIT6E00TS.

EI) "Total cost function" wHULSHemen eueliL&GSD G 2 _6Ten SLLSHH 2 _6Tarih

Q5G| &60015E &M OSHMLTEYLD..

[T

L O | Secuin | It e geogebr saang gt

= GeoGebro

P s Bt s

11th Business Maths Volume 2|
B Rarthaar: £ iy

]

PEOBASUTY farty PO

Limoar Prosremiren.

e Laen 5= —
PP —— i ) . ‘. /X/
Marginal furctsone Cwvvictord PROGADSITY- LAYVL. Regrmaion Laes
=

“P|| #————————  Find AC. AVC, AFC. MC, MAC functions for the functionTC=x*+ 26 + &x*+ 3x  +5

Total Cost function=x*+2x*4+4x*+3x+5
D\d"atiahleCﬂﬁll’um:tinnzx"+2x’+4x2+3x

D Fixed Cost function =5

4 3 2 +
EI Average Cost function = AC = ot W 2 R S -5

x
20+ 4xP 43 x

D Average Variable cost function = AVC =

x

D Average Fixed cost function = AFC = g

!:]Mar;inatcus:fumiun=uc=:_f=ax’+sx=+sx+3

3x*4+4x34+4x2-5
x?

[] Marginal Average cost functi =%(nc):

QFWIEOUIMLIgM&MeoT 2_T6dl :

https://ggbm.at/g4tsyvys (or) scan the QR Code
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.
ﬂ Fllullwier &evoflsio

G)/
I &SNMed CrhiTd & hi &6l

8y HHuTuGemd LdHSHT6e0Ty LledTeu@pld UMLS

&([HSHEIHEWEN LomevoTeUT &6 LI gidesnerer Quieid
® Heauemeoulll LMISL(h 6HTemH— SHEUEWEOILl LS (b
QHMemHUINEIT 6UEMSHEHE.
® seusmetill LURIE LS esnensulen Hashpsned WLHMID
SU(HIRISTED LOHILIL|SEIT.

® 5158 WL elhug SieDeE 6UMhHIGEUSIED LB
@6omuLd 3160605 HLLLD DML &(THSH LI6D.

® UG ufleulssHemevoruiled HI@& NWIMUMTLD.

n o n
® Al euepomeT eNHHID/LILIgT)ETET EUIHLOTEDT EXEISLD. FT29LH

SNl LD

BO(WEDL I [HEML (DD GUTLPHNSHUTED 66UaGUT([H HEBHD Hlemmwl Lesor Lflomhmsend
em&HWIMEHHEDLD. QLHLOLTe0T6oT Levorll LfliomHmriisefled 6GI $6Ueneoor 16060 FLOLMIT Li6d
seaueneousafled @ GSOIIILL &TsHSle HenLaumEDs. BbHS SHeUenETUISHETlD O\HTEmES6T
sieunrinsner &MHHHLY HTeSHHemerr FO60T QFWILD cuensuiled SHeordELLLbEDE. WLHMD
alemssefled eTdlisne FLOIL 6soasemer SFHIHUILUSHES QB s mLIsFdwmer Gailly
esllwiLLeonD. Sipmeug Fonenr sme evLeeuafluiled GailsslLGD @ SHILULL asTens
aullg Lwiedr eumid 6flsS5Hed, QEISSILGEADS. Seiaens gphlenesarfle Heueneoor Lki&l (b
CBHTEMS TN H(IHSHHI(HEUTSHSHLD LILIEITL(HED .

7.1 SHEUemetor LIS (b OHTeN&H

foneor QewLeeuailuied OSTLIFAWNETT FOUMKIES 6OBTEOHDW OFQISHHIEUTH DN6D0F)
OUMIEUE] 6TEITLS| SH6UEm6DTT LIRS (b OFTEMSHIINGSL. SHeUemevor LSl (b Tensuled &Ims
QFVHSLILBLD CFHTENHEHES HEUHETIH OHMEMS 6T6OTLILI(HLD. AbLIHHbSHS E(HSH6UEH6TITH
OBTeMSHSHEHHS QewLLILLL &Te0 QemLe6uefl Heuemevor QemLe6uerf] SibeD& &616EWETITESTEOLD
aTeoTlLbD. @@ HeUEWETTTH SHMEDD  eTedTLS  6UMetorLn&Geur,  SiemmuwinesorLneGeu,
seonesorLn&Geur, 6 LnsnesGaur sibed SGUILIILL sreo QenLaeuaflineGeur s 60D
aetug GMUIL 55558 Heuenetl URE (S OFTemHUIETT (PHD HEUDETTSHGSL HewLdl
HEUEMEUTHEGLD 6mLLILILL SHTEDLD H6U6M600T LIhlSL (hd OSHMemSHUT60T LI(HEULD 6T60TLILI(bLD. &6)60600T

LURISLbS sTemaulesdl LmHeusHed aFISSLILILETD OSTenSHUIET Sn(bHED LOMHMID &HEUEDETOT
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URIELGL UBaUSHD H50TemS FLGSHHBD Ul ShEWEDEUSHET HeUemeooill UkiSL (b
68MemaUlledT 6T HT HMed Lo LI 6TEOTLILIHLD. HEUEMEDOTL! LkISL (b O15Mem&uleir HELTEnSIL 6060 &)
WS 6sTems WHIL eTeiiLg SHeuenetsT LBEL(bS OSTensHUledl LhHeUD W(QeusID
QFQISSLILIHLD HEUEMETTTS 15T &H&6IT16D [HlSHLPSHTED Lo HILILSH6If160T S (hSH6D S &LD. Sl SH6UET6T0TS
sneod GUILNILLILLTS Hlemeoulled §61u6m600Té: SHTEDLD 6TTEOITL S SIHSHLILL BeU6TIT(hLD.

7.1.1 Heuem6voTll LIS (bS OSTenSHUNEIT 616w & &6

a) Heuemevur&elledr 6r600T600N S FMIIHEI / SN0 SH6il60T 6T600T600f & 6t & Ul 6T
g luemnLuied

(i) Hemeowimedr SHEUEETOTL LMRISL (S 6FTemd: GUIILIULL  QUBLHSEHSHEST
EFSHSLILI(LD HEUEHETOTL! LIRS (b OFHTemS HemeDWITE0T H6eUemetolll LhiSLl (b 6\HTems

6T6OTLILI(HLD.

e (hoementdel, eurbidl LT SMIY emeulyBld), 6filsp 2 uGWwnsl OUTHLSET euTmhISIWI)
SyEWauNNING OFNSSLILGLD HEUHETISH EOHTeNS [HlEMEDIITETT SH6UEm6DuTLl LIS (h OSTen&EHE
9 _SHNICO0NBIGEMTGSD. 6IhF CaHHlaefled HeuemerorHodTemd &SHLLLLLB6UeTOT(bID 6T6ITLIEMS
eumhiGueud esflhg 6meusHS LM

(ii) smanedls FHeuemevor LIS bS asTems (Annuity Contigent)

® &oneor QemLleuefuled OEFQISSLILIBLD OFTemHUTDT HMTDSHMS (WeTdn L lqBWw Siwmeollébas ®
(PTG 600G QI SOILLILL Fl&06) 6uemI OFISSLILIGBLD OSHTENHEDW SNHEHTE0ISH &6)6mesr
URbISL (bd OHTems 6redredBmmLD.

2_HTEVOIONS SINSHHLLeMENTEHES OUPTRISLILGLD HeoTasTenL. Sbhs HETEOSTENL. CLOEDLD
HeMLSGD QU IqUINeTs HOS HLLRSEHSE L bEWL LWeTLbSSLILGIDE. @hi@ emeulils
CBTemS(HEOTOSTEmL) [HlemeoimeoTs WHMID HemLSHGSD 6uULIquiledT EPeOD HeMLELMID HEDS
I L mi&e6T erleLn(R&ID OSTLIHSLGCW SmH&HEL.

b) seuemevor OFQISHID (WemMUledT iiqLiLienLulled
(i) &msmTevor URISL(bS OSTEMS: Haueneo HMeSHer (el AFUISSILIGBID &6lemnesor

ubiSl (bd OBMemS FNFHMITCO0T HeUHEDOT LBIS (b OBHTemS S6DEDH 2 L 60Tl & 6)6mEsoT

UbISL (b& 6\HTEmS 6TeoTLILI(HLD.
2_SHMTEU0TIONS 65l (b& &L 60T, 6UTSHE0TSH HL 60T SpSWeUDPDHSHTS O1FaUSSLILI(LD OBHTEDS.
(ii) srsHLY SHeuenewrl LS (b OSTEDS

QeleleuT[H e QemnLcleueflulledr F6usHSHSIQID HEUEMETTSH OSTENS 1FISSLILIGET M)
&MSHH [BLIL HEUEWE00T LIhIHL (b 6\&HT6m& 6T60TLILI(HLD.

BEUNL6H HessilgLD

-
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eSS LY SHeuemeooT URS (b FTenauiled

QFISSLILIBLD EQEUEEUT([H OSTEMSWID (PSHESLMHYD, 6uLlg
FLIGS SHUemeUWN&EeDd SHEHEL. (WD &MHSHmLY

SHEUHETTT OBTEOSLITETE FLIgH SBD eullgens efl OFSISSULLTON 8ohal tereor
QFISHSLILIbLD QIOMGHS &66W600T

5600TL. SHITEDLOMS LIGD &6)60)600TSH6IT

SibSHS HEUHEUUT OFHTEMSHIITEOTH 6([H HEUEHETUTEH &HMEOLD

GSEDDEUTS QUL FFL I SF[HLD. DeIeUTms &emnLd 561606007 @S5S DEUSSLILILL. 5616w600T

OFTEDSHIITETEH QI SHEUEDETTTSH &M LB  6eullg LIS (b5 OHTEDSHIITGLD.

FLIQ SSHLD.

o_gnrevoions Gaillig S LD oMb Spu|eT ST (S SHLLLD Sydwieuniiled OFaISHSLILIHLD

OBHTeDHGB6E.

HetTeuplo grdHlarhisarfledr [HlEHL6TOND LOMeToTEUT&H6T HeoTd Lflhg e&meTeusdnsns

euphISLILL (beTeng Careedlphal 6lensE SieflsaLLLbeTeng).

(i) o Lengd Seuemetuill LIS (bS OFTems (diedeng)) erefl Heuemevorll Ll (b
AFnems  (dbeng)e mFlwner  Feuemetorll LUBIELDL  OSTEDSHHSTE0T
6156w & & &HIT600T 60—

‘A eTebTLG FNHMTETOT FHEUEMETTT LIRS (bS 6FTems 6T6disd. | eTediugl 6 GO L
SMTOHHDHHTET aully eNHFHOMNGSID FTHNTE00T HEUEMEOOIL LSl (hd 6FHTemaUled, (L&Hed
HEUEMETTT (WS BMGHH e (Weln@GL Un@ OISSLILbeusTE&D. eTeor@ey, oig (1 — 1)
SMESHHMBMET QUL Iqemll AUDMISSHD. SIetoTLmeug seueneoor (1 — 2) &nedShaemeor
alllgemwl upmni$ S@D wHNI @C% GuneTn OSTLIL HewLdl FHeuewmevor (1 — n)
SMOSHH MSTE0T UL LML OLDMIS SIHLD. ASTEUF| 6T616XS 6UL LMD LUDHMISH STMHI.

(n-1) sresHmnemeor

(PSHED H6UMETOT LMBISL (bG O\BHTEMHHHITET CIHT6MEH =a(l+i)™!
BrevuTLeug)| H6Uem6ettILl LRIEL (b OSTENSHHSTET OHTEDE =a(l+i)"?
CLPEITDNEUS| H6UED6ETUTl LIS (b OBHTEDSHHBHMTET OBHTEMEH =a(l+i)™3

B8Cs GunedTm) LOHMENEUSHEWET &H6TOTSHEIL GDITLD.

. 1 656085 eIl lquied 11 HTESSMSHTET CIDMHS HEUHEOUTL LIS (hd 61ST6mEHEHET60T

O5MTeme A e SLPSETTL UMM &600TSHEL6DITLD.
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A

a(1+i)"+a(1+i)"*+...a(1+i)+ a
al(1+)" 4+ (1+1)" 2 +...+(1+i)+1]

al[1+(1+i)+(1+i)>+...+(1+i)"! ]

all+r+r’+.. 41", @ru@ 1+i=r
(=1 6P aung efgHunsn > 1
al =71 P eung eflHwingd r
4 1+iy—1

1+i—1

& [(@+i)-1]

(ii) o Leorg euewmeotr LRIEL (S OBTENS DG FTHTTEON LRIEL(DS OSTENS
oy Hweupmleor sHCUTemSW WHLL (Present Value) smevored:

‘a’ eTedTLG FNHNTEO0N HEUMHETT LIRS (b OFTemHUN6T eUBLMHI SH6UEHETOTSH BTN

6T60TE. 11 6TEDTLI) U(HL I &6Ifl60T 6T600T600{156m8 LOMMILD 7 6TEOTLISI 6(H EUIBL SHHIED 66 CHLIMILIS & 60T

el elfssemss GSGMSHDE LHMID P ereiTug Heuenevorll LkiSl (bd asmensulle snHELITemnSL

HILTGSD. 2 L eoTq SHeUenerll LS (bS 65Tensuller GUTE S6Uemetts OSTend 6U66UT(H

SO L &Me0sHHl6e0r (igeNlepid OSMLTEFAWLNS OFISSLILGLEDE.

(PSHEL HEUEMETOT (LPHEL 6UIHL SHH60T (Lplg6led Q&gu_&,g,ﬂucbsng,nsb aigeot Hapsnen L
IL-H S &L. @revurLmeug Heuenevotulledr HlaLpsmed LI 1 + )2 &. 8Cs (3IJITGOTQ] LoMM
Hl&psmen WHHLILSemaTwd 6ILUMeND. sHemLdl Heuemnevoruiler HlesLpsmen L (1+ yi ereufled

P
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a

a a
= + +
i 1+iY  Q+i)

a

_ a
= drytazgpr et

= Glarer el

+ ... a +i)”

a
(1+14)

|, @t 1+i=r

_ al|r—1 G.P . .
= =1 © eung ellgHwnsn > 1
B a V1+o”—1
1+t 1+l
_ alp—_1
- i (1+4)"
a

i
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(iii) n sme0dH 6T (Wigefled Heuemeor LUkIEL (bS OFTenHUlleir &M dHHHLILY &616ew 6T s
61T 6 & & 5 IT600T 6V

(W6iTL euedTWMISSLILG  STHSBLY SHeuemesor LRSEL(bS 65Tems 6TeiILg 666D
HEUMETTTSH HMOSHH 60T FHlEUSHSHSIQID AFSSLILGLD H6UEHETTT OSHTENSHUIMGSLD. (PSHED &6U6EWETTT
QO GO L sneddled I el efasdHléd 1 Heuemetid snosFHNEG eulgemwill OUHMIS
&S0. BB Guetm TevorLiib geuenenot (11— 1) Heuenetoié HMOSSHHEHTET el emW OUHMIS
S wHMID Cs GumeTm) OSTL(HLD. eTaTGeu HMHHBLY LS (bS OFTensuledr AoMSSHLD

A =a(l+i)"+a(1+i)" "+...+a(1+i)!
=a(1+i)[(1+0)" ' +(1+1)"?)+...+1]
=a(1+i)[1+(1+1)+(141)>+...+(1+0)"!]
= ar[l+r+r’+.. . +r™Y], 1+i = 1, eT6015.

n_
= ar[%] , G.Peung efgHwnso, r > 1

A0 [y
® a(l+i) @

A

—5  [(1+i)"-1]

(iv) &nsH Ly Heueneoor LIS (bS 6\smTemnsuile (annuity due) SHEUTeDSW LOHLIL:

(PSHED HEUEMETTT (LPFH6D &6LU6600T HMT0SHH60T (UIHL SHH60T) HlEUSHSH SV O1FQISHSLILI(HEUSHTED
a6 Hapaned wHIY ‘a, &G Fowns QmeGD. a eeug snéHHmLY Seuenesor LkiSL (b
QBMTeNS QUMBLMHIIT OFISHID OSTEDSHWIMGSLD. EI6TTLITD SHeUEm6voT ET60uTL M6 6U(IHL &S 60T
SHTOUSSD AFVSSLILGIHDE h&HEeu iFH6e0T HHLPSHMED S 6T6OTLIS) (1%1.) &L HMID
@Gy Gunettm QFTLIHE HHpsTE0 WHLILSHET SHevorshELLLL Geueiorpd. HemLdl HeUenevor 1
P e e . . . . . a
STEOHIH T HPIDOLUSHD OFVSIHULGIDE. Sp&HCeu SiHetT HlH&smen WSl W, P
TGOS HEUEME0TT LIS (b OBTems Hlayeneuuledr Hapame wHllemu GHleESng ereofled
a a a
+ + T
(1+i)* @1+i)? (144" !
[ 1 1 1 1
= 1+ -+ + +o =
101 a+)?r a+i)? (1+i)" 1

_ D
1_<1+i>

=14
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P=at14




a+iy—1
A+iy
1+i)—1
1+i

Il
Q

a(l+i)|(1+)"—1
i (1+ )"

a(l+i) || 1
! (1+z’)“

(v) Hobsmoner Seueneoor UkSL b 65Mems (Perpetual Annuity)

GTLIOLMIQ&ID OSMLISEIGW, OSTLIHE FNSSHS Snlqll H6UEH6O LBIE (LS OSTens
eTe0TUG| FIDHSILOMEIT HEUMEDOT LMBISL (bd 6BTemSWNGSD. [HIHSILONEIT HEUH6TT LrkiSL (b
EBMEmS EUDTILMNIGHLILLTHSHTED eTeu6lls erebemeou|ld Qeotrl sreormser SiFlsfleHGSD MRS
OsnemaWD i sIfléELb. 2 LTy Heuemetol UKIEL (S 6sTenasulen Hopsmed Hi

_a 1_+ . . . . . e @ .
P = ; (1+i)" GTEOTLIS| HMD SeWETEUBLD AMbSH&l. HIHSILONEIT HEUewevor LIhiSL (b
N S
T (1)

EBTems SHOHOLMN(RSH 2 _6Tem euenTWenMUilen Lig 1 > oo — 0 etedtug HMD ANHSE!

areeoreofled 1+i > 1.

7 [1-0] .

a
i

_N
L I —

GuwBe GO beTar SHemeTHH §SHSTMhIGETQID SHMTEOD ETETLS QIH GUIBLLOTSLD.

® @mnE P

P -

(3]

SHEUEHETTT HTENSH R UBLSING QKB WeODsHES Ged eFadsLLkLmuieT i
6T60TLIGH 60D 60T % eTeuTeYLD LOMMID 71 eTedTLemS 1k, erevreyd WiTHulLeyb. S k eredTug)
& UBLSHING OFVISSLILIBLD HEUEWETUT O1SHTEMESH6IT60T 6T600T6T05H6MmS G LD.

ThSHHSSTL(H 7.1

BUT @meul euBLSSNG I 64,000 eisb 12 aubLiisEnsE 6etoibhdd 10% eull
6fisb eSS eUBH6TD Heuemevor LIkiISL I 60T OFTemdemWw &meoord [(1.1)'2=3.3184]

Sirey
. .. 10
@mi® a = 64,000, n = 12 bpmio i = W:O.l
FMSMT600T HEUME0UT LIS (bS 6\FTemdH, A = % [(1+1)"-1]

= 69000 [(140.1)1-1]

BEUNL6H HessilgLD
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BT [ ® H . _ EEEm

= 6,40,000((1.1)**-1]

= 6,40,000[3.3184 - 1]

= 6,40,000 [2.3184]

= 64x23184

=% 14,83,776
TOSHHSSML (b 7.2

HeoTIbdS 15% eully ez ereufld 16 euBLMmSET SWHSS 6@ HUT HUMLLE7,160
OUMIEUBNS ETEUEUETEY IBTEMSHEMIL Sh6toT(h BHMTMID CFQISHS BGeuetorhd. [(1.15)'=9.358]

Siey

@i A = 1,67,160, n = 16 augLiser i= gy =0.15 a = ?

A = T[(+i)-1]

015 [(1+0.15)1-1]

1,67,160

= 15 [(1.15)°-1]

1,67,160 X 0.15
(1.15)16— 1
_ 1,67,160 X 0.15

a = 9.358 — 1
1,67,160 X 0.15
= 8.358

= 3,000

% 3,000

Q
Il

TOSHHSHSM b 7.3

&afler euwg 2 SpEDE. SibS &6 HHewS WHEHHS 22 eULFH SHSD  UMIRS
epumis 320,00,000 eumeusn® eNGUUOLGHADTT. Sieul Spetoibhd® 10% &ilp eullg
BULPTRIS&HEn LG LI 6UMLISIUNED HEOT HEUTHEMS OSMLIRIGEDMT. Snl (bs G He00rsHSl60 (eue1euT(H
LIsSHH 6T (gD eTeleueTeYy O1BTema OFaIHS Beuetord  [(1.0083)*°=6.194].

Sirey

. .10 .
@mus A = 20,00,000 ; i zsz.l n =20 woHmib k =12

A= 1 ()]
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a
_ 0.0 0.1 )20 12
20,00,000 = % [<1+ ) -1

12a 0.1 \240
- T[<1+12) —1]
12.1 \40
= 120a [(12> —1]
= 120a [(1.0083)2*0-1]
= 120a [6.194-1]

= 120a (5.194)

_20.00,000
4 = 120X5.194

3 3,209

eeuaeuT(H LGP I3,209 aseisHs Geusvorbib.
ThSHHSSTL(H 7.4

66 [HLIT 66UE6UM(TH 6U(IBL &S 60T HTDLISS VD 4,000 (1p&65h OSAMMT. S6T0T(héS
14%&56f8D &l aully HemL&GeIeufled 10 euBLAIGET SH5HSH HemLHGSLD OHTemaHUemeoTs
snevora [(1.14)1°=3.707]

Siey
@i a =4,000;i=0.14 oHmio 17 = 10 eupLLD.

A = (1+i) %[(1+i)n-1]
4000

= (1+0.14) B0 [(1+0.14)-1]

= (1.14) 3 rg [(114)-1]

= 1.14x 520 (3.707-1)

= 1.14x 520 (2.707) =88,170.
A = 288,170

TbHHSSML(b 7.5

6 LT QI SWhSHTHems. sevreufl-1, 2009-1D aUBLLD uMhiGSEDIT OHmID 15% el ok
6L 1 U|L 60T, 10 FLOLDMEDT &H6UEMETUTE 616D 6eleleun(H S evoriq.eor (igelenn 312,000 essHgiausn&
&LULS asmetdnn ereufled SuwibHrSHeir sHGUTemSW HL eredreor? [(1.15)'°=4.016].

BEUNL6H HessilgLD
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Sirey
@@ n=10, a = 12,000 wpmi> i = 0.15
1
(1+i)"
_ 12,000 |; 1
= 70.15 (1+0.15)

12,000 |;__ 1
0.15 (1.15)1°
12,00,000 [1_ 1 ]
15 4.016

4.016 — 1

= 80,000 [W]

3.016
= 80,000 [m] = 60,080.

_a |1—
p=7|1

. P =%60,080
ThSHHSSML(H 7.6

Q@ HDHULE SeDET M LmeULES Shelenw SHeusneoorwenmuiled eummhiGSmnT
eunra sl CaHulledlmhgl 6peve1eun(H SHeuemetors@&Ld 36,000 euLhHT Heusnevorsarfled OFNISHS
Geuevorbld.  euLllquimentdl 16% 8alh 6ully erevfled LemaLiuLé sneNlulent Siged elemenemiLis
® sneors. [(1.16)7=2.2828] ®

Siiel

@i a =36,000; n=7womw i=0.16

1
N a 71—
36,000 1

_ > -

(1+0.16) —57g [ (1+0.16)7]

1.16 1
= 0.16 (36:000) |17 +0.16)7]
_ 116 X36000 [, 1 ]
= 16 172828
116 X 36000 '2.828—1]
= 16 | 2.828
116 X 36,000 X 1.828

16 X 2.828

116 X 36,000 X 1828

= (6% 2808 = 1,68,709.
. P =%1,68,709
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TbHHSSTL( 7.7

& [HF FmieueT 5 e0lBH S @uneuT 16% eully eldlgsslen X7,00,000 sL6tms QUMISDT.
HBLULY OFQISHUSDHSTET HTED N6 15 EUIHLMIGHET 6T60Tl6d GEUAEUT(TH LOMSHSHH 60T SYTIDLISHEH D
sieUT OFNHHS Fnlqlll HEUEDETOTSH OFTemsUlementd smevorsd.  [(1.0133)1%9=9.772]

Sirey
@@ P = 7,00,000 ; n = 15; i = 0.16 wpmub k = 12.

P :<L+%><%> 1-

<1 +i>nk
k
a
700000 = (1+%°) (0.16 )

(1216)a
16

1
(1.0133 180

1216 ’_L]
=16 4" 9.772

1216 '9.772—1]
=716 4| 9.772

=716 4|9.772

1216 [8.772 ]

_7,00,000 X 16 X 9772
= 1216 X8772

= 10,261

ThSHHSSTL(b 7.8

QM Fnl (bDe) ShHiSHSHSET HEMEEUT 6U6T0NS &HeTUHHH D Sifls HLeLetor LMD
LOM60OTEUT HEH&HS HhGL LSHSHHHemS (hHMs Slaflés eflpyHDTT. SLSHSSHHMHETET OF606Y
aeueleum(H SyevorH&GL I9,000 wHMID BSESTENHEHSHTET dnl (b QULLY. Hevorgn@ 15% erevflev,

SHBUME| Si6UT eTel6U6Te) (PSHE0(H meuliLS OBHTemHWINS NefdHe Geuesor(bld?
Sirey

@@ a = 9,000 wpmo i = 0.15

BEUNL6H HessilgLD
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~9,00,000
=15

= 60,000.
Ww&® agmems = T 60,000.
ThSHHSSTL(b 7.9

6(H CUEMTIIMISHSLIILLL [EIMIEU6DTID QHIHSHEIGWITEIT &5Lpe0&6l6h 60T OSTLIE0MENIT &Eh&HE
2_56|eusn&Esns b Hdlenw 2 _maunss el poyEns. eleeunn WIHSSHHSW WS il
egeoey <18,000. @bHdesns BHimeuerdl5% salop euliquied, Wwaedn a&w Geuesorig i

OBHTEMHEMILIEH GITEO0TS.
Sirey
@mi@ a = 18,000; i =0.15womib  k = 12.

a
_ 1
P=
18,000
_ 015
- 12
18,000 18,00,000 X 12
= 015 X 12 = 15 = 14,40,000

(W&E0b aFiw Geuetoriqll O&Tems I 14,40,000.

ThSHHSSML(b 7.10

sHBUTemsW wHY I30,000/ 6w aUEBLESSDETET B HIHST SHeuenetor LIRS (b
OBMTEmSIWINS T675 LMIEUSNHEHTET HeMTWITET0T(H CUL L. 615HemHEH SHMETOTs.

Sirey
@i P=30,000;a=675;k=2,i="?

a

_

P=%
30,000 = 872

7
675
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1350
i

1350
— 30,000

135
— 3000

0.045

0.045 x 100%

aullq 6liglD

aullg efisb = 4.5% .
(3Q) uipa 7.1

ayevoram& 10% eully eNHsSHed FnHTIeoTT Heuemevor LS (bS OFTem&I 3,200 &@& 12

36001 (hBHEHHSTET 1FMemsUlemend sevors [(1.1)'2 = 3.3184]

BMENetuI(b&HS QUHWemn 8% eauliquied 32,000-56ms 10 S600T(hSHEHSHES 61FISHS6oTmed
H6U6m600T LRSS (hd 0F5Temauiledr agmensuilemersd smesorss. [(1.02)1°=2.2080

ayevoraM& 12%wnshdr enlsp aullgenw FLLSEIqUl FTHTTE00 HeUNET LSl (bd
asmemd T1, 5006@ 12 NSHISEHHSTET AFHTenSHUleneord srevord. [(1.01)12 =1.1262 ]

&b 6UMI& HetonaNG 8% 6UL 16U HTEOMETUTG NS QI (LMD ol (b CULIGUINS SHIHHMS.
%30,200 eumIeUsSHEHNTE 6EUEEUN(IH SHTEOTE00TY 60T (LG eNEID 10 CUIBHLMISBEHEHE 6T 5HSE0 60T
SLOLOMENT (P& (beHemens gt Geuessorhid? [(1.02)*°=2.2080]

Q@ bUl SieumenLlwl euwLTarsHelmhas 2,000 Sams St LRELDG ey Sws
HOUISHHD AFVSHHADNT. BH SeTeysH OFTemHMW HTeUTHIPL FRISHHME. 8%
gl (b aully Siefl&aliubdng. 20 Sh600basEHEHGL NING SiaUHEHE HenLESESLD OnsHs
QBTem&HEMILISH &HTetorad. [(1.00667)%° = 3.3266 |

yetorgh@& 10% euliquied 14 eugpLrusEndsner cpumi 32,000 er sHGUTemSHWI
wdHlfemeors smevoras [ (1.1) 4= 0.2632]

ShevoraH& 8% 8nl (b eULIQUled, eENAEUT(H M) LoNSMusafledr (igeled 6 UL HISHEHSHE
aFa&HsLILGL T900 58 HHEUTMSHW HeUemetol URIS (b 6STenHUIeneaTd SHTe00Ts.
[(1.04)12=0.6252 ]

10% &nlp euliquiled eueIeun(H EUIELSSI60T JPIDUSHHD 1FNIHSHH Fnlqll SHEUDETIT
LRSS emems 35,000 6@ 12 eurpLiisefler (gl HenLsHGD aFHTenaHulleneord

HIT600T .
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9. oyetorum® 8% euleldlasHled 16 EUBLMIGEDSHS FQSIHLILGL HepSTD UhRSE (b
asnema 1,500 smGunemsL dlllemusd sredorss. [ (1.08)° = 3.1696 |

10. soyeorum® 5% &l euliquied MHObasTr Seuewmevoill URISL(bS 6FTemd I 50&8meor
QBTN HEMIISH HITE00TSH.

7.2 §IHG (PHELSH6M, LITkIGSH6T, SL60T USSThi&eT pmid $I& (Stocks, shares,
debentures and Brokerage)

aCgHenild 6 Ll eWITLITTLD OSTL & 6USD S, s el g Tem s CHemauliLibEDS).
eUTgIeUTs 66 SHevfl HUITe WsL Ll ASTen&emIL (PHEdb OFLIW (Wiquing), eTer@eu aFTLHled
OBMLMIGUSNS CHemallllpld 6rsHs aHTems Founshserns LNfl&ssliued, eeuaeunh
FOUMSHIPD QU UMk ereriup. b UhGsener eneuds SLLeUTSHET LhiGSSHTIT &6

6T6oTLILI(b6UIT .

7.2.1 ur@seafler euemaset (Types of shares):

BI6voT(h EUEMSHWITEDT LITkI@GE6T 2_6T6M60T. HSMEUS| CILITSI6UTET L@ (16060 SFMSHITT600T
LMi@) LoHMILD (L 60TenIflemLoL Lirki@.

finieueorssmed eupm  Qeonud  UGSTITS6flemLCw  eflellGundlsslLbanE.

@ Wereniflemioll Lk@ emeudSHmLLOTSERSS MeysHesTend g (WHe 2 [fleno 2 6T6rsg. @
ST HEHEHG LI6DUTD Q1FSSLILILL 2 L 60T, Lig(Lp6iTem EeDmLLD ELITgIeumeor Lirki@GSnIserflenL Gul
efleoflGuinl&&LILIbLED &I

7.2.2 euemgwenmaer (Definitions)

(i) ceLSEUTD 6TEITLISI 6 FMIEUEDTD OBMLIRIS (PSS QFLIWILILGD QNSS OFHTEns
SH&LD. )

.o . . . . . . : ' L[‘H&@a@ -
(ii) seofliulL BUTSET eUNTRIAIW LhkiGSeT SI&HE Afiuon?

(PSHEVSHET 6T60TMN)] SHEWLPSHSHLILIbE MG Qb Lrkideir shens

(iii) uURIGSEDeT EUMRIGD BHUISET UkGsTTTISeT WLdlluTears CrrsgisHed Grin
6T60T SHEWLPSESLILHS DT &H6iT. LOMMILIL (b& 61BTETOTIY(BEHSLD.

(iv) wswdliy (Face value):
BmI6u6DTLD (WHEOL LTI &EmEE NDGSLD / QUMTRIGLD (6 Lki&G&HSMe Sig6d odlliemL
(P& FILIL] Si6D60FI GLIL| DFILIL| SHDEVE] &L LDFILIL| 6TE0T SHEMPSHSHLILIbEM G-
Ukl & &6rfledT 21560 FILILMEITS) L@ CLPe0SH60TE TN SIFFLLILGEMDE.

(v) sbewms &l (Market value) : shenguled eumrbisliLipd WHMID eAHSBLILGD QT
urbiledr elemed Fhems LI (Si16b60&) Levor FHILIL) 6T60TDeMLPESLILILED &.
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Guneniiyser (Remarks):

Lrkl@ iFls elemeoulled 2 _eimeng) ereor@UIMLD.

urkl@ & elemeoulled 2 _seitamg) 6T6oT@GLIMLD.

&Lle] eflemeouied 2 _srmeng) ereor@GUIMLD.

(i) uiEsefler shemg wWHLLTETH (WPaHWHMUS STLGID iHswTes SHHSTED,

(ii) uru@sefler &hems WHLLTETEH BT (P& WHLIN6T BH SieTeuns BHHSMED,

(iii)) uki@sefler shemg WHLY (WaLHlemud STLGQID Gemneuns Smhened LrkiG

reysesnens (Dividend) :

uGSTIISHeflenLCGuw  afleflGundlesiLmd b
BnieuenT$smed QUDLULLL  SeorLIDTeoTs  FeySaSHTens

LY ~
@uwn?

6 OBMemd FHEHHLONE

TTDeMPSHSLILGLEDSE. D&  ukdHer (e Hliied . aeuefiiLb SSILGS DS
SOOI HLLILIGbEHME.
gled Lwignyeer (1.6 &6 (Some useful results):
(i) wa6do (Investment):
@® UMl @ (&0 = Lrhki@G&eeir eTetorenollibema X Lni@aeeor &hemg &l @®

(ii) eugpLomeord (Income):

S}600T(h GU(HLOMEDTLD = Lirki@&&6ifledr eTevorevnlléema X Lhki@&arfledr (p& L X Freysd

QFMem&HUN6tT 6581D(UMhIG 61HLD)

(iii) Habull aupib agnemasuler Foelisb (sieveng) alenerége s56iHb (Return

percentage (or) yield percentage):

6U(THLOMEDTLD

Sl eunib eBTenasuUleT s56850 = X 100
WseSh
(iv) ura@sefler eretoreonfldemnas (Number of shares):
Wwaedn

UMM LIrk@&6rfl60T 6T600T600flH6ma =

6 LIriledr &hems S

unl@& shemd (Stock exchange):

LMkl G &6 6UT HSHSLD QFLIWILILIGBLD @LID LUMhiGE SHemd 6T60TDemLP&HSLIbSDE.

&0& (Brokerage):

UrblGE SHemd CLOEOLD LIMkiGSHemeT euMhi@&Geugl wnmnio elnug Gurneotm Gamhsedsemen

BlemmGeudmID QHEUT UMkIE SIS eTeTMen&HSILGADNT. ST5flédr CFemeusHEHTeT &L L 600D

SI& 6TEOTMEMLPESLILI(HLD.
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SIS, eungeuns W& wdHleou SiqluenLWnssd 6&sneuLg, Q& &s6eissHdHled
GSMIBSLILGEDE.

N
L

(1) &e16® Wse eunmsLiubd Gung STE, eunridi ellemeowL 6T G&T&H&LILIHLD.

(i) erés6® Waed elhHsliunbd Gung 51, eIHm efleneuldhal SHYSSLILIGLD.

ThSHHSHSML(H 7.1

318 aigla eflemeouiled 2_eiter T 100 w&Hlliemud O\&MevoTL. 325 Lirki@&SHafledr &hemd LoFlLIemnLd

SHITE00TS.
Siey
&b Urkidleot (pawdliy = 100
&b Udhaner sifls eflemed = T18
6 Uhi&leor shems Hli] = I118
325 uru@serfler shems WHIIL = LrhiG&efler 6r600Te00{l5H6m8 X 6 Lhi&ledr &hems Sl
325 x 118

= ¥38,350
325 uni@aerflet hema Sy =338,350.
TOSHHSSHML (b 7.12

Z100 wlly QsTetoTL 6 Lhiems & Sllilse SGW I14-66 500 urki@sensT 6@ HLIT
UMRIGHDMT. Si6UT O1FNIHS CeU6TITIq OHTEME 6TEUEUEITEY?

Siey
Ukl @ &erfleor erevorevofldema = 500
&b Uradlerr wawgliy = T100
sfley = 14

6 L6t shend wHy = 100 - 14 (s L - siley)
= %86.

500 U@ serfleT shems Sl = Lirki@&&erf60T 6T600T600{1&H6mE X 6 LIi&ledr &hems LoSILIL]
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= 500 x 86
= 43,000
500 urki@aefleor shems WHLIL] = T43,000
THHHSHSTL (D 7.13
& HneuersSemhal swwdiiy T10 2_enLw 9% uki@ s sefd@n 20 urkigasemer

Qe aMkIGADTT. ibhg 20 UhkiGseT celd HewLsGD Leordsled 12% umi@ eisb eum
Geuetor(heloeufled 6H LMti&leor &hems S| SHT600Ts.

Sirey
urkidleot (1p& wH] = 10
20 ura@aerfleot (ps WFH] = T200
F6)& OBHTemSH = % X200
_ PNR ., _
18 X 100 1001
oo = Ty [P=NR (N=D)
@ = %150 @

20 ura@aerfleor eunraldiu eflemed 150
150

6 Lridler shems aflemed = I 50

=37.50
TOHHEHSML D 7.14

%25 wawdlyerer 10% uri@ elisb LnkiGaefer cpeod HemL&GD GLoNSHS FeYd OFHTend
%2000 erevfled Lki@ae6rfledT 6T600T600fEHEmEHS &HIT600TE.

Sirey
LIrkI & &6fl60T 6T600T600f1H6m& X 6T60TH.

. X Urkl@aerflett hemd iy = I25 x

eTeorBel, ﬂ x25x =%2,000
100
N _ 2000 x 100 — 300,
25 %10

eTeoTB6u Lrkl@ SerfledT eTevurevofldema = 800

BEUNL6H HessilgLD
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SO (b& FHemsUlled UMTRISLILI(bEUS 6TEOTLIS| &H6S LOHILIL| 6T60T HEMPSHSLILIbEDG.

® qm undlar Fhews WIHI IFGMLW (P& WHIILSHS &I 6Tevfled 6LeDF)
SIHEEOL W QUL FIIEHE &b ereufled SAIUMIE Sl upMsEns ereors
&n_M6DITLD,

® Qi uLHar FHems I JISEDLW (P& WHIILSHES & eTefled DS
3IBDEML I &L WFIIEHE & erevfled LM SOl auDMsSEDE ereors

& DEDILD.
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® QO UM hems FHILI SiGenemL L QUL FHLITINE Siflswne Qmsans) erefled
ailurk@ & HUNNHE Goed Sibens ifls Hlemeenw aUDIIHEEM S 6T60TEOLD.

® Q@ LT sHemS HILIL SiBenIemL L QLI FHLIHE Siflswnes msaHns) ereofled
ailurki@ & HUNNHEG GCoed e s ifls Hlemeenw AUDHIIHEEM S 6T60TEOILD.

® QOB URGSTT SeUGEOLW (WHSLGDsTer aGLIHSr Seonusded e
Bimieueot S LOBH S OLUMISETD Qb LGH F6|d O1HTens 6T6uTLILI(HLD.

® [eysH 6BMEMS 6TeTLFH ETLOLMIQSHID QI Umider ws Wl esmetoTrh
SNeN&aILbeISTGD HNID FeYd OSTend eSS eTeiTug 6(H EUMBLSHET b
urkidledT 6L HlliemL 5655560 efeuflliLgn@Lb.

. P . _ nxXrxEV
® LRGSTIT&660T S)600T(h EUIHLOMEDTLD = 100

@@ 1 = UhGSTITSH6T 6DeUSHIET6N LirkiE &6 60T 6760016005608
r =rF6Yd OFHMema 611D,
S}600T(h GU(THLOMEDTLD

x100

®  yevoTh 6 =

urhl@&erfleoT (W&6dh
® maul@pLly Urki@serler eretuTeonflHeme =
W33
o : — %100
@ 6(H UMhi&leoTahems Sl ( &) (WS @
(21)
. GJ.I@L!'LII)_@U suq;r?mrr.smo . x100 (2 OwNSs (PSS 100
6 UMi&ledlHhS HlemL &GS 6UIHLOMEDTLD 65 LhI&le0T (L& LoSILIL

® Queuh FIHS WHYSBHMET (PSEJLIq6D 618 ADHS S

eeUaEUT([H euemsUIET (WS0k = (S FTEHET FHend I X SIesoTLND srédledt
&HemS LSHILIL)

eUem (i) 1, % 6O\BHE OUMISEITD CUIBLOMEDTLD

_ " X QWSS (PSed(h
&6UEEUN(H FT&HS60T LOSMET (LS60b

eUem & (ii) r, % eOlBHE OLMISEITD EUIBLOMEDTLD

- i X QW$s Wwae®k
66UEEUN(TH FT&HS60T LOSMET (LS6E0b
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sene& aenmaer (GLOSSARY)

&L 60T LSS TrhIdHeT Debentures
STEO(PEND C1FNISHSHIHED Periodic payment
FHhemad 6lemed Market price

&0 Lkl Equity shares
FI5HS (PSHELS6IT Stocks

QFISHHID &HMe0 SemL 616uerf] Payment interval
SIS Brokerage
HEUHETTT LIS (b OFHTEnS Immediate annuity

HEUHE00T LIRISL (b 6O\HTem S .
Term of annuity

SHTEDLD

BIThST Heenewo LS (b Perpetual annuity

OBMTEmS
UIrkI& &6IT Shares
Urbl&& &Hemd Stock exchange
LBl &GS T &6l Share holders
urfleury &3 emeot Transaction
W& iy Face value
(eorenyflemio Preference shares
CLPEDSH60T LoGILILY Capital value
auLlq Interest
® ellhuement 6Xlemed Selling price ®

BlHuGwied HesollsLd

-
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SemevtTiLF QFWeOLITGH

Lig — 1 8niFluie fHewLé&slaunid LLID
Spsenemid 2 gedl / 6)5]60)p’6).|65 SO emLLl
uwetuhSF GeoGebra efleor 1ith Business Maths
Volume-2 ussHIFINEGF 6F60dH. 2 _hIG6T LMLLD
&MIHS L6d LevoflHgmeraetr @ULsHssHed ShHeHELD.

g - 2

DIVIDEND

A man invest Rs.96000 on Rs.100 shares at Rs.B0,
If the company pays him 18% dividend, find
(}the number of shares he buys

{H)Total Share Valus

{11} his total dividend Siipa
(V) his percentage return on the shares, _

({The number shares bonght = Tcated amount ."‘u'” 1200 shares
Market Value

Amount Invested=96000
Market value of one share= 80
Rate of dvidend =18

(ii)Total Share Valne = No. of shares X FV = 12008100 = Rs. 130000

{i#i)His total dividend = No. of shares X Face value X rate of Dividend
18
= 1200X 100X T Fen 20000

21s0
PEOOH

(in)His percentage return on the shares = == X100 = T.5%

"Dividend" eTeOTLIEmSH S CSg;ueu Gl&u.lgj, LLg. & 6meITLl

the steps.

unTiusMHS H(ReUemed H&TSHFHa|D.Select the work sheet "Dividend” Move the sliders to see

(WP&EOB FLWILLL agTema (Amount invested), uri@&shemguller &y (Market value of
one share) wHMID eoruliLkiderr efigb(dividend rate )gydlweunenn eueOLIL&HSD 2 _eiter
sLLSS6D 2_eari(h 61FILIG), H600THESHEMETSH OBHTLTEYLD.

CF Vi a3

* O [ 8 Senus | i iwww geogebeaong /ot

= GeoGebra

VO P A s 5

11th Business Maths Volume 2
A Ratbane, G iy
P

Thes mt Lot s b 80 shirabrd Tareed it U et Sfarte
recana it sy b

T e

P ————— N -

Lirwar Prosgrasmiran.

DIVIDEND

A man invest Rs.96000 on Rs.100 shares at Rs.80.
If the company pays him 18% dividend, find
(i)the number of shares he buys

(ii) Total Share Value

(iii) his total dividend

(iv) his percentage return on the shares.

(i)The number sharcs bought
(ii)Total Share Value

(iii) His total dividend

(iv)His percentage return on the shares

Market value of one share= 80

Enter new values in the box below

Amount invested= 96000

Rate of dividend =18
Steps
-

QFWEOUMLIGM&SMeoT 2_T6dl :

https://ggbm.at/q4tsyvys (or) scan the QR Code

ol L]
Bl47_11_BMAT_TM
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elleur yerefluilwed wpmid fespssey .

I <G)/) SDMed CIpiTé &hi&HeT

s GHUMuUSmS UIGSSI60T LNeoTeuBHD LMLS

&[HSHSI([HESHEMEI LOMETITeUT H6T [HeT@ LfIib&lesmeTer WD .
® AM,GMwnHmrd HMEuTesTm emowil GLINTEE SH6Temeus 6.
® annsflaeEndEd QemnL GUIWITeT O\STLTLES6.
® FHIENETRI&GET, USSIONEOTRISET, HITHMILOTEOTHISH6T
6Te0TLIEOT BUIMEdTD) E\SHMLTL 6L [Fl6m6D SI6TemeUSHET.

® sneownerelendsd, Fanaflellenssld ereoTueoT GUTETD
flemed SiememEUSHEIT.

® &snedioner alle&EE 018 (1R, ST afleéss A% (1R GuTeTn
OFMLILIDL LI SI6T60 U6,

® flubsement HlaLp&H5 & 66T &([HSEI[HEH 6T, 518D & &6 60t

® LB SHHL BHMHMLD.
® Guuiev GanMLD LHMID SHSHEDT LILIEDTLIM(bEET

. o =
FTB3ONS

8.1 emwwil GunéE Siememeuser (Measures of central tendency)

Sl &Ld:

yermafluilwed u@Liumielesr (wéfwioner GnlsGasmerserfled 6eoTml,
BMLSSHLILLL awngs eleurmisHefler SeTemwenil 6 HeoflodllienLs
asnetorh  eNeuflHHed Sy GLD. SiHFHMHW  WHIIL  (W(QEDLOWITEDT
eI h&EH&HSTE0T eMLWELTSHE ETEDEUSHET 6T0TLILIhED . Eoutiil
ETEOTLIGILI QILIMEIEUTS SHEDTDITL. 6UTLPEEMSHUNED LILIGTLI(bSSLILI(bLD UM &H6md
S&W. 2 gnmevoions GuEs euPSHHled " @euedr auGLliled e Famsll
emuwledt, sTnsl o wimbd, @ @nhdlwenfler sxnsfl eunpsHens, sTnsl
G)J@Lorrsmb" GTEOTLIEOT  HeWL(PemMUTled 2 6T GUNTHEmSHET Sp@GLID. |

&. ermeurebL. Neqr

&1. egmeotedl. e eredotueul LemerflulwiedledT Hhema 6re0r SIMIWILILIL L 6UF
wHNID Sieui LeLBeum sewmaerfled Letefluiwiededr QswWeUTLIGHE SHTOL &STed Urkiserflliemnu
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8.1.1 &gnarl
- WeTumfemex
Q&MbSSULLL eNleUITRI&HEHEHE LD enWBUTSHE Si6TemeUSH6T ©_6T6T60T. DM EUSET,

Fn Ll (b& Famar]
BemLFlemen
(L)

OUpESF gonaf

Bemas sanaif
g L& sonslfl (aamLisdwmm elleunmisen) (Arithmetic Mean (Discrete case))

efleurrii&efledt gMGLILNMSME0TS G L (b& STMEIf 6T60TLIS) H16UNMI60T S (b 6M 60, 66U Ml S61fl60T
6T600T600 I HEMBIITED UGHHSH HlemLLILG Sp@&D. eleurrsemer a) OFHTGSSHSHLILLNG eleuTrhisHer

LHMID b) OFTGSSLILLL elleuTrhiseT ereor &(H EUEMSLILIhSSHE0MLD.
a) ONG&H&LUULTS elleugmser (Ungrouped data)

(i) Gmmg wemm (Direct Method):
X+ X, +X3+.X, >X

X= n n

@iie X eerug sl bssmnsfl Y X eerug X eretm wonmlufedr erebeon  LoglLigerledr
8. (bS6L LOMMILD N eTedTLIZ XleUT IS 6rfl60T 6T6v0TE00 18660 8.

(ii) &m&S Wemm (Short-cut method)

— Zd
X —A+7

d erettug) X eredrm Lommlulledr 6Xl60&H&ID 6TevTLILI(hLD

B d= X — A, A erettug a@senid (6 HedTevllFemEWImenT S oHMID

b) esn@éslULL efleugraser (Grouped data)

(i) Gmrog wemm Direct method

2fx
Gmlg (pemmuled snl (h§ SINSHlNIIS SHTUTSH(HEUSDBTETEF GSHSHTD X :1{7 SHSLD.
@i | eredTugiSiemeveleustor; X — eredtug onr); Goeid N = 1 (siemeneieustorserfleir sn.(bged)

(ii) &m&S Wewm (Short-cut method)

SpsetuTL g SHTSHemSLI LIWEITL(bSH &l (b& sTTEfemIS ST6ToTeLD.
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_ Xfd
X =A+ % @@ A erediug) 2ag& gansrl, d=X—A; N=>f

sNLI&FAWemL W efleuThi&EhsS&NeT dnl (b& sonsl (OSMGSSLULL 66kl &He)
gl (b& annaflenw SposeoorL (emmearfled &HetordhdEh C1FWIWIEONLD.

(i) Gmog Wwemm
(ii) &®m&S Wemm

(iii) wg eMeds (Wemm

(i) Gy wemm (Direct method)
G, C —_ Zfm ..
GmIlg (PemmenWILl LUWeTUbSS &l (b sanefl X = N ereor UM WIMISSLILHSED .

@ru@ m eredTuG eNeeuT([H SemLeleuerlsHerfleor emowl S
f eretTug) Qeuaeun(H SemLtauefluier Siemeoeeussor

N = >'f eTedTLI& S16m60616U6TITSH6IT60T G (bSH6D

(i) &MH&HS Wemm (Short-cut method)

@ Sp&&H600TLE &SHSTHemSLI LWETLI(bSHS Snl (b& sTNE &H600TSHEL 60MLD. @
_ 2fd
X =A+ N

8@ A eretTug) 2arsé& sTmEf]
d=m-A erettugy eaxaé& sonaflulledlmha emww wHlyseafler eledahiasr N=) f

4

(iii) mgeleds (Wemm (Step Deviation Method) ,_—
L ~

~ agupr?
= esnLiFfyemL i

OFMGSSHLLLL VDG 6OHMLI  SHEWEDEI6U6TOT

LTEUQISHSTENTS Gl (b& SINEIS STECDID (WM, QTG EBSEHTET Gl (b&

grnaflemuws GomE&evorL eLpedTm)

— 2fd
X=A+ <Z{l X c> (wemma&erfled 6T (Wemmuied
(m—A) &600TSHEILLTEID, 6GT
@i d= — 7, . eflemLSmedT HemL &SI

A ereTLg) TCHEDID QB SHeE0T60FEDFWITEOT LOHILIL]

SiLE0F QIH 2 &HE SIS

c ereuTLE| QemL616uefluiedT SieTey

-
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Wwa®b (Mode):

Q&MbSsLLL(beTem elleurrhiserfled, S1hHl& erevorevoflédemaulled SlapLOUSSHLOL 6UHLD LI
Wab G
[\

oL B (Median): [E

BemLflemed 6T60TLIS QH SHIWLIMEDT HBLOSHILIL] SH@LD. LOM600T6UT HEHH& GLomnmiwid
BenLflemend & 8w umepw 2o etem  elleurrhiserfleor SHSHEIHHET [HE0TE MHSHEW6L

6T600T600{1&6m8 FLOLTS BHHGD. BewL Flemed eTedTLIS) 6(H 6T60T HLOLILILIGbEMDG. HLOE)

Hlemeo Siememeauln@G. Cuaid oo asTLIyenLw Hlemed  HHBUTemSIW LML SSI L &Hemeot

sieTemeus6eT G elleufl& eIl (heTereoT. Speud Lifleyserfled®hHe
QBMLMhIGB6uMLD.

8.1.2 [flemeoemwll OUMTMISS oo SieTemeUSH6T—
STENETRISET, LUSHIOTEUTRIGET WOMID HTOHMIweTh&er (Related Positional
Measures - Quartiles, Deciles and Percentiles) :

BemLBlemevenld HT O&HMbLSHLILULL eNeurhisHenear, FOUTHMGTS LflHHs Falqll
Goaub oo siememeusemen BUILGSHuled Hneoor@GUMD. EeleueTeneUsHETled, &HMEILOMEUTTRIGET
LS GILOMEDTTRISET LOHMID HITHMILOTETRISET SHhSHILem6) LSEAYD (LPSHEIDTETENE) G LD.

(i) emedwnevrmiser (Quartiles):

auflem&LILbSHSUILLL 6Tevtor eleurThidHemen HTETE &L UNSHRGEMTHEL LflsG ausmaulsd

9 _6lTam SI6T6Y&H6IT, HTEDLOMEUTRIGEIT 6T60TLILI(HLD.

eeueleunn Lifleyld, &b eretorevflGemauieoneor 2 miisemerl AUDBlBSESD. (WaedLiifley,
Wwaed sneoned (Q)) erereyd @etorneug Wifley revorneug smedoneord (Q,) erevTeyd,
eweorpmd fley, cpeitmmd &medonerd (Q,) erareyd GHSsLILGEADS. BhiE SresorLreug
smeonerd (Q,) ererug ewLHlemed SaTeUTGSLD.

Wwaed sneoned (Q)) Siebeng) Spasedlonerd eredtugl LTeusdlerr 25 % 2 miisHeneTs
SOTEGS SCE OSHMETILSTSHAD MHMID UTeusdlsdr 75% 2 mii&seT snewnarsHneg Goed
SmHHHSGD. @retorneug sneonerd (Q,) (si6bengl) v Hleweo siemey LTeuedledT 50%
2 _miysemens SeoTd&Gs SGLWD wHMID 50% 2 nilisemensd H60TéHE& CBEWD CSTETITL SN
Bméeh. cpatmreug snewnerd (Q,) oebeog umeuedlst 75% 2 MIISEDETS HETHS
&Bowb wHMID 25% 2_niliysemen Heoré@ GBewb auDMBESEL. eieun@m wHn S SLb
&MIHS Si6MEMEUSHEMEN EUEHITLIMIEESEDITLD.

(ii) usgonerrser (Deciles):

euflensLbSSILLL eTevor eXleumraisener UGG &0 UMSRsSeTTsL HflsGh SieTemeusst

USSILOMEDTMRISHEIT 6T60TLILI(HLD

11 10 UGLIL euessiIsd sewflald ommi LyeTerfluiwiech




____IEEEN ®

SIHMTEUG| LSHGIONEUTTRISET 6T60TLS| Q@6 OFSTLT auflewsenwl, UG &0 UGSl sarns Llifléed
wdllser @b. B eunidlem D,,D,,....D, aeréim 9 fley Hlenes6t LSGIOMEThISHET 6T60T
SIemP&&LILIGbHeTme0T. ki D5 aTeoTLg BewLflemenemiis GH&HGD eTeiTLemS [Hlemeorexled
CBHM6TS.

(iii) mTOmiwreTaiseT (Percentiles):

auflemsliubSSIULL eTevtor efleurhidemeT HTM &b UNSHSeTTs LflEG Sememneuser
HITHMILOMEOTTRISEN 6T60TLILI(hLD

signeug erevor QSMTLT euflemsenw, 100 &o urshsemmal WflEED  SieTeyser
[BTHMILOMEOTTRISET 6T6DTLILI(HLD.

BMb eunderm P P.,....P a0ty 99 ifley HlemeoseT HITHMILOTEOTIRISET  6T60T

12 22 99
SiemP&&LILIGbFHeTmeT. Bl P50 eTe0TLE QemLflemenenwis GSGMSHGD eTeTLems Hlemeoreailed
OBM6TS.

8.1.3 QsMLIYewLW [Hened TEHEUHEDETS HUTHE(D 6GFLWWD (PEDMEET
(Computations for Related positional measure)

GenLFlemed SieTemeud HeooisHb FLID (Wemmenwlll Buredt@m, &MELOMEDThIGET,
USSILOMEDTRIS6T LOHMILD HITDHMILOTETTRISHEWETE &e00Té:S(b QSILILIEONLD.

(i) esn@sdsluLTs efleummiser (Ungrouped data):
uig.[flemeo&er:

1. eleurrusemens HeuflsHs eNeUThiSHEHESHSHTET SleTeneUenWIL OLTNISHSI], emieuflens Siebe0s)
@@ euflemsulled er(RSHELD.

2. 8hé&snenibd &SHSHISHEmL LILEITLI(LS SIS

_(ntl . N’

Q= ( ) SHeugl 2-_mitiy T

+ e on?
Q,= <73(n 1)> speug 2 mitifedr iy agfy

‘1 Q,=D;= P, = 8ewLHlemed %@Lb..

D, = (” 4 ) Speug 2 minfedt ALy '
D, = 2<n 10 ) Syeug 2 mlifedr Sy

n+tl1

100 > Sy6ug 2 mifler L
+

=60(’
( ) Sy6ugl 2 miifleor L

afleurts LyeiTafuiiieh LommiLd BlsLpssa)
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ThHHSSML (Db 8.1

siey :

22,4,2,12, 16, 6, 10, 18, 14, 20, 8 erétrm 6gnLiflesr D, whmub D, enetore.

@@ N = erevor eleunrhiserfledr eTevorevollGBema =11, @FHemet armieuflensuled SemLO&ES,

2,4,6,8,10, 12, 14, 16, 18, 20, 22

D,= 2<nl+_01> syeug o mnfledr Sy
D= 6<nl+—01) syeug 2 mifledr Sy
D,= 2.4 gyeug 2_minfler wdliy = 2 gyeug o minfesr wgliy = 4

D,= 7.2 peug 2 miniledr wdliy = 7 speug 2 minfler iy =14

ThSHHEHSTL b 8.2

giey:

‘ ‘ Chap-8_BM_V2_TM.indd 96

Spssnaoib Yeataflefeurris@rée Q,, Q,, D, wbmib P, sydweuhenné snetors .

Lo FILI6\LI6TOT & 61T 20 28 40 12 30 15 50

wéllieLetorser emiauflensuled SHemL&SBLILL (HET6TEDT.

1215 20 28 30 40 50

n = eflugrai&erfledr eTevoTevvllHemES =/
n+1 c s .
Q = < 4 ) Speug 2 mififedr oy
= (%) Speus 2 mifeor Sy

=2 gpeug 2 _mitndledr iy = 15

= <3(n2— 1)> Spyeus 2 mifesr Sl

= <3 Z 8 ) Sy6ug 2 mifleor I
= 6 gpeug 2 _mitndleor iy = 40

+
D = <6(71101)> Syeug 2 mlifedr Sl

N
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~ (6 X 8 )

—\ 10

= 4.8 opeug 2 mindleor &

=~ 5 gpeug 2 miilleor iy = 30

50(n+1 v .
P, = <%>3‘56}Jg} 2 _mitnileor &L

= 4 gpeug 2 mitndledr wHlin = 28
ereor@eu Q =15, Q,=40, D, =30 wopmuo P, =28
(ii) esn@&sIULL eleurrhser (AFMLIFAwnm Slerey&er) (Grouped data -Discrete
case):
LI [Fl6m 60 & 6IT:
1. eferrsener sieTemealll AUTMISHS eaniauflens Sieveos Smrhi@ euflensuied er(pseyLw.
2.  &6l6] SIemED6I6UETITSHEMETSH SHT6T0TS.
3. &pasnemib g&sSTHemaL LIGTLI(bLSSIS.
N+1 o .
Q = <T> speug 2 mitifedr &y
3(N+1 C o .
Q, = <%> speug 2 mitifedr oy
N+1)\. . . . . . ©as
g e LY ( SiLE0G) ASNGS SibHS lewner Gelley Semeveeuetor HLULINE
N+1
eFTLIyemLwW )l x—edr &I Q1 &. SeueunGm % SLDG AIBNG SibdHD

1F)BLOMET Sieme0616u6tTT LHUINHEG OSTLIL DLW iy Q, SH@LD.

ThSHHEHSTL b 8.3

sMb&sLIULL efarhseEpde Q,, D, whnid P, —sydwehenn sreors.

0 20 30 40 50 60
1. 7 15 8 7 2
6 :

X cf

&

10 4 4
20 7 11

afleurts LyeiTafuiiieh LommiLd BlsLpssa)
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30 15 26
40 8 34
50 7 41
60 2 N=43

sl Leuemeoor : 8.1

Q, = <NI 1> Sy6ug 2 mifedr Sl = 43;_1 —60T Si6T6Y

= 11 epeug 2 mitndesr wéliy = 20
2(N+1 o . .
D, = <%> Speug 2 miifesr wHLy = %—sm SieTey
= 8.8 gpeug 2 _mitndeor wHiy = 20

N+1 C s .
P, = <90(100)) speug 2 mrifedr Sl

- 3190600‘ —601 iemey = 39.6 gpeug) 2 muifledr wHoy = 50

(iii)) esn@é&suU_L eleugraser (AsmLiFwmer Sleneyser) (Grouped data
(Continuous case)):

QML Siemev6leuetor LTeuedled QemLeuaflsemen amieuflens Sisbens Smrhi@ euiflenguied
® 6128 Geu6TuT(HID LMHMID OFHTLIT SHEMEDEIEUETTT LIT U060 4 36L& ®

siflsoner Geley SemeeeueTan®® LIl QenLoeuall Q SewLGleverl

6T6OTLILI(LD.

Q, anewus gaHSHD :
N _
Q :L+<4 pcf)xc
f
8 L eretiug Q, BemLaeuafluiletr Sipsredemen,
S erevrug Q, BemLceuafluiietr SiemeoeI6uesr,
C ereorugl Q, SemLe16uerfludest Berib,
pcf aerugl Q, BewLoeueflsEd (hemsw @enLeeuafluiien Gefley Si16m60616u60T.

B6uaun@m , GhaetorL (Wenpulenetil LWETLGLSS Q, —emW SHTeTenmLD.

Q, anewu& gaHHMD :

L eredrug) ewetimmib smevonent QemL6ueflufer &peredemen,
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[ eTedTLIS) CLpedTDND &Tevlonenr emL eeuerfluledr Siemen6leusvor,
C eTedTug) eedTmLD Smebomeor emL6leuaflulledr Herid,

pcf eredrug) cwedimmb snedwner  QewLoeuelsES (WhHhemaw QenLeeuafluiledr @eley
S160)6D616)600T

@Gzl GuneTm USHIOMETRIGET WOMID HIHMIOTEOTH&ETT  HlemeoLiaTerflaeaT
& 60015 (b6USHMSBITET GUMLILIT(HEET,

4N
D4=L+<%Pcf)xc

60N
p60:|__,_( 100fPCf)XC

ThSHHEHSTH 8.4

Slpsenaid eNeunThisEnhsH@ GLo6OSTEILOMEITIRISE , &LPSTEOLOMEITHhISET, D, wpmw P
P_. spdlwieupemmé snetors.

10—20 20-30 30-40 40-50 50-60 60-70 70-80

S161)60616)1600T 12 19 5 10 9 6 6
® giey : ®
CI cf
10 - 20 12 12
20 - 30 19 31
30 — 40 5 36
40 — 50 10 46
50 — 60 9 55
60 — 70 6 61
70 — 80 6 N=67
N =67

SiLL6uemevor : 8.2
_ (N . o . _ 67 _ o .
Q= (7 ) ous 2 pifetr wdliy = 4~ = 16.75 apeug 2 muiudlesr wéliy. ererGeu
Q, apeurgl (20 - 30) eretrm SevLEl6ualufled SiemiohGleTen gl LOHMILD HiH60T ASTLITLmL I oI &6l

L =20; $=16.75; pef=12; £=19; ¢ = 10 apeid>.

afleurts LyeiTafuiiieh LommiLd BlsLpssa)

-
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NP

Q1=L+( ;Cf)XC

Q=20 + (10735 12)x10 = 20+2.5 = 225
_ (3N o _— o .
Q, = < 4 >3.‘)6”QJ o _mitnfeor wHiy = 50.25 gyeug 2 miudleor iy

Q, earg (50-60) eretrm BewLAeueflufied SiemLOMHGIETETEI LODMID SIBHETT OSTLTLEDL LI
LS SeT

L=50, (%) =5025;  pef= 46,1 = 9.¢ = 10

Q =1 +(43f}pcf> XC

Q, :50+<W)x 10 = 54.72

D, =L + (W)xc

D,= (%) peugl 2 minfler iy = 26.8 gpeug o niifledr wHiy. D, speorg (20

-30) eredrn ewL6ueufed SiemiobHEI6TETS LOHMID SNH6ETT ASMTLITLEDL I LOHILIL|S6IT

AN
L =20, 79 = 268 pcf =12, f=19¢ = 10.

26.8 — 12) <10

D4 :20+< 19

=27.79

P.= (%) Syeugl 2 miinflesr wHiy = 50.25 gpeug 2 mindeor woy. P (50 - 60)

er60TD @emL6uafluied SiemLoHSIETETS LOHMID HSH6E0T OGHTLTL|EDL LI LOSILIL|SET

L =50; 28 = 50.25; pef =46, f=9,c= 10.

P75 =L+ (@) XC

~ 50 + (50‘259_ 46)><10

=54.72
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8.1.4 eumeeF sonsifl (Geometric mean)

n — elleunralseT Seveg WHLLsefledT UHESHS STEmHUTET N — 6uF 6UTHS CLPEDLD
LSS FINEI S @&LD.

B efleurrugset @BLILIN6T 6UTHS CPOD 6T(hdHs, cperm elleurriser @Ldledr (LiLlg
CLPEDLD 6T(b&E LMMID BeeuTCmn OB ([HS.

@he X,,X,,X,,...X, eetuer asnLiflor uebGeum wWewms wWHL 2 miisHemen

GSUISSDE LoHMID N eTeOTLS ADMSHS eXl6UTTHhISH6I160T 6T600T600(1Hem&HMW GSMISHSEDEl.
@eueunpns 2,3,4 spdweunmiledr OLHSSEFSTTS]

GM=3(2)(3)4) =2.885

CLPETM)] SHH6DED G CLP6OTM)IEE BLOMLIL L 6T600T & (EThSHEIT60T OILITH S &S FTME | &600TSH & (HLDEIIM (LS.
SIEWEUSEIT160T CILI(HEHE S OSTEDHEHSHTE0T N — EUS| 6UIT &8 CLPEDLD SHIT6UTLIS)| 6T60TLIS)] L5188 851q. 60TLOM 60T ).

6Te0TB6U oL &Hem&emIL] LWeoTL(bSEHIL OLHEHE&EF sTnsflemw! erefldna &meoorednid

® OLBEGE FTnal, ELp&60oTL 6UMD)| SHevoTSHEILLILILSME. ®

log X, +log X, +........ +log X,
n
ZlogX)

n

logGM =

(160605 ) logGM = (

YlogX

GM = Anti log( ), N eredTLG 6IoNsS efleunrhiserfledr 6r6vorevoll&6ma

n
(i) egmLsdwmm wruler OumESF sFonaidl

GM = Anti log(zﬂ%)(); @t N=3f

(ii) egmLrsdwneor wrnluler OUHESSSF sTNSIf]

GM = Antilog M]; @@ m eredTug emwwiliyerefl, N =Xf
ThSHH ST b 8.5

eflLddled aufle@b 10 Gobuhseller 6@ breT euwomerd (qpumuied) SCws
Q&M (b&SLILL(beTeng. Qeunmledt 6LHS&SF sTnaflemws STeoors.
-

04-08-2018 11:11:39‘ ‘

85,70, 15, 75, 500, 8, 45, 250, 40, 36
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siey:

85
70
15
75

500

45

250
40
36

Xlog X

G M= Anti log(

GM= Antilog(17'6373)

10
= Antilog(1.7637)

G M=58.03

ThSHHEHSTLH 8.6

); @@ n= 10

1.9294
1.8451
1.1761
1.8751
2.6990
0.9031
1.6532
2.3979
1.6021
1.5563

2log X =17.6373

Sl Leuemeoor : 8.3

&MEETD el L sHleor. Qb HnmosHled o erar LbGeumit Liifley wasafler, geoflmHUT
aTevoTeoollGemad  SCG  STULL (b6TET6DT.

eu@poneT  eNleuNThlBEHD,  G(boUhkSerfleor

Beualeunraiseflerr OUHEHSGF FINSFHlemWS &HIT600TS.

10 & & 61fl 60T

(agmfleenins )lfle

& bLourhk &erfl ot
6T 60T 600f & 600 &

1990-6v GeuflHLT
eU(BLOMEDTLD erpLImuiled

Hleo& &y

elleugnuiserr
&n.601$01SMLHle0M6IT SH6iT

&L 60T GULPMHIGLIEUT &6
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ueterfl Sy Arflwiy ei
HEDLSHBMITT H6IT
&&& egmfleonerflaser

Q\H & EUMEITIT &6IT

Siey:

3
4
3
5

umESE srnafluller seurddn

& GbLoumh serfledr

6T 600T 60011 & 600 &
f

50

25

3

: ; 1990-6d
Lo&&erfl 6ot e
(Qsmplesmins ) ;
6U(THLOMEDTLD
Hifley
X
Ble0& &P &6t 1000
efleungnuiaer 80
gn 60\ Ge\mIfleomerflaer 40
&L60T GULPMHIGLIEUIT &6IT 750
® : -
ueiterf] gy Afluiy sei 100
HEMLSSHMTT HET 150
&&& e\gnifleonerflsar 120
QIhFEUMTEIT &H6IT 60

G M= Anti log(zﬂ%)()

= Anti log(
= Antilog(1.8687)

GM =73.95

ThSHHSSTL(H 8.7

173.7907)

5

N=93

S’ Leuemevor: 8.4

3.0000

1.9031

1.6021

2.8751

2.0000

2.1761

2.0792

1.7782

100
150
120
60

flog X

3.0000
95.1550
40.0525

5.7502

6.0000

8.7044

6.2376

8.8910

> f log X =173.7907

EB& aaMbealILLL eNeuImhisEhdHd& OLBEGE FTnafleniid Heoodbalb.
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LD,J)]IJQIJG&)T&&T 0-10 10-20 20-30 30-40 40-50
6T 600T 600f1 & 600 &

UHESGEF Fonafluledr seoorébsHh

ﬂ-

siey :

0-10 0.6990 5.5920
10-20 15 12 1.1761 14.1132
20-30 25 18 1.3979 25.1622
30-40 35 8 1.5441 12.3528
40-50 45 6 1.6532 9.9192
N =52 Yflogm = 67.1394
SiLLeuemevor : 8.5
® GM= Antilog(zﬂ%) @
_ Anmog(67.1394)
52

= Antilog(1.2911)

GM =19.55

oumeEE&F sTnsflullet GMILNIL$55H&L LILIEOTUN(ha6IT:

wrneishsenens srnsfiubsgeuaseug, OUmSSE sansfluller W& (waalwiomeorll
LWedTUMLA&LD. 2 gmrevorons, 2006-1b o evorqedlBhe2008-1b petorh euend eflemensst 5%,
10% wHMID 18% erer (PemmBW 2 WTHTmgl. snl (bé FTnafl SemelihLig (%=ll)
eumLmbHr sxnelf]l o wifey 11% sieben. syeotned OLBHSS&E sanafuleoruy eumLrbHT sxmsf
o wiey 10.9% wLepGw. Coeub @&sansf] W&HSHET LHHSSHEDS eTellLLll LWeITLGbEDE.

er6\euTeufled L& &6 OIFHTemL ALIIHESLD LSS S OSTLIfled 2 _eTeng.

ThSHHEHSTL b 8.8

1995-gp10 spetoTbSSETE0T GOIflemens 6F06YSH6T, (WHemsW Spevoremdl efll 32%
sifleflsHngl. Sibhsds etorh B&aseeyser 40% iflaflsdng. CLaID SIBNHES SihdSI6UHLD

- 104 ‘ 11 10 UGLIL euessiIsd sewflald ommi LyeTerfluiwiech

‘ ‘ Chap-8_BM_V2_TM.indd 104 @ 04-08-2018 11:11:47‘ ‘




BT [ ® H . _ EEEm

Syevoniged 50% s aiFlafleEdng erefled, Sibhg cpeTmmeiorbasefledr Goeblenend a&evedler
agonsifl 686fis 2 w76 6lissHemaHd H6001HS(H.
Siey:

annalf] es6lis elldahiaenensd Heoordbdbh OFLEUSNHE OLMHHSH sInsfl 2 shse. BmniG X

eTeOTLIS) 61T 600 60T BLoEDIElemEDE 1FEDEMEU GSMI&HSL (bLD.

32 132 2.1206
40 140 2.1461
50 150 2.1761

Zlog X =6.4428
SiL L euemeoor: 8.6

»

Ylog X T <
GM = Antilog( o8 )

" " fgffuor?
6.4428 Q&MbSaULLL efleurrhiserfled
= Antilog . . . .
Qm wHIy Pouid  eefled
® OUMpBES&F Fonsflemwl HeoUTHEIL ®
= Antilog(2.1476)
Bweong).

GM =140.5
Guediflemend e\Feelleor nnaifl sa6ls 2 _wife)y efisb

140.5 — 100 = 40.5 %

8.1.5 @ews&agnsf] (Harmonic mean )

sell6s efleunrisefle Henedpaseflerr HemedD dnl(bd gnnal], Qena&daanar erevriiL(hlD.
85 HM ereor enisaliuepdnsa)

erevor  eleurragerfledr  erevuTentllHems PSS BHEHGLOUn(Rs, Sensssansfluieor
HOUIHED HlGEUTLTS SHEHGSL. HousE emL  eaflenwwnds wHlsefledr HenedLfleemer,
sipHener Sl Leuemeooiuledmhall eupeond. SsN&s Shasnamid  FHHnrhisemerL

LILLIEOTLI(h &H&E0MLD.

04-08-2018 11:11:50‘ ‘

afleurts LyeiTafuiiieh LommiLd BlsLpssa)

‘ ‘ Chap-8_BM_V2_TM.indd 105 @



____IEEEN ®

(i) seflss aleurrsafler @ensFarmal

@@ N eTedTLS ENleUTTHISH6T SHEVEDS| 2 MILIL|SET Si6D6dF L ILIL|SH6T
(ii) esmLFfunHn SenE0A6UETIT LTEURISHS,
HM:Lf @@ N = siemeneleustoraerflein sn(bded = ) f
2 J
(%)
(iii) OFHTLFFAWIMTET S160EDE6UETOT LIT 6U6D
N

(2]

HM =

@@ m eredtug emwwilierafl HMID N 6redTLIZ CIONSHSH Si60)60616)6TOT

ThSHHSSTL (b 8.9

Ep&HetoTL. eNeuTThIHEHHS, Qenad FINafleniid &HMeoors.

1,0.5,10,45.0,175.0, 0.01, 4.0, 11.2

X 1
X

Siiey:

1 1.0000
0.5 2.0000
10 0.1000
45 0.0222
175 0.0057

0.01 100.0000
4.0 0.2500
11.2 0.0893

E(L )= 103.4672
X

S’ Leuemevor: 8.7

- 106 ‘ 11 10 UGLIL euessiIsd sewflald ommi LyeTerfluiwiech

‘ ‘ Chap-8_BM_V2_TM.indd 106 @

04-08-2018 11:11:52‘ ‘



n 8

= =0.077
2( 1 ) 103.467

TbSHHSSTL (b 8.10

Q&Mb&HUULL 6fleuTh&HEhdHE& Qenadannaflenwid Heoordd(hs.

6T 600T 600115600 5:

siey:

LDIT6DOTEU(T &6rfl60T

L S I61LI600T SH6IT
X

6T 600160011560 &

20 30 1.500
25 50 2.000
40 15 0.375
50 5 0.100
N =120 f
Z(—): 5.975
X

SiLLeuemeoor: 8.8

N = ﬂ = 20.08

2( f ) 5.975
X
Q&MbSSULLL eNleunThi&HEhédE QensFsrnsflenwid &eoursHdl(hs.

0-10 10-20 20-30 30-40 40-50

ThSHHSHSTL b 8.1

16060616600 8 12 20 6 4

afleurts LyeiTafuiiieh LommiLd BlsLpssa)
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Sirey:

Bemasaanafluleor sevoTdH b

m
0-10 5 8 1.60

10-20 15 12 0.80

20-30 25 20 0.80

30-40 35 6 0.17

40-50 45 4 0.09

N =50 Z(i) =3.46
m
SiLeuemeoor: 8.9
ar=—N 230 445
(f) 3.46

2 A
m

Bewsssnnafluieor AmlyYl LwedTUMbHES6T

Bews&ennaif] SiHE0T LWGTUML (hd SH6MSHH 60T UemTIIENDHGSLLLL &I 6 Hlmieuet5&leor,
arnaif] @eoru euenT&d 6lig s Hement Sieve0& GomasTaTdn LwetorddHlenr srnafl Geusb Siebe0g)
alhs&Ham gl @ eunmeafler sxnsfl allemer SpEwaNeDD SHetosHbEUSHES Bensssans]
LweTLGbEDS. eieisd aurgeuTss Hemeodlns afleufléssliLbcSn m Geaun euensuleomeo
Siemel(blD S160& & EHEHGH ML B 2_6iTem OHTLTemLS GSDISHEMDG).

©_SMIevolons, 6@ HUT 5 wevofl GrIdSHled 20 &S, HewmLLiLweoond Gomesmerénmi

20&ﬁ—4@6/ 6001
GO'Oﬂ_ AD. / LD

er6ufl6b, SieUIHEmL I HewL Beud 655D

Bii@ Wwaed 2 M6 0@ &5 HMIb Sesormeug 2 mifedr SH60& Loevoll HedEOS)

£ 5 eoof] 1
SEDOENS, 20 &us.~ Z &\.15. / weovofl *

Bii@ (6 2 MIINeiT S16e0& Loevofl LHMID SrevorLmb 2 M6 i@ &.L5.
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ThHHSSML (b 8.12

Q@ GorlLl @Uobi swger LTiledmhal, wenell UTCses5HNHE& 10085 STTHens
ganeflwuns wewoflég 3085 CausdHed Lweoll&EHADMT. Wetorpd B UTensUled Frmafluins
weoolléE 2085 GeussdHled HpbyHDT. ereufled, OGS GMOD 200 Hb—emwib LwieoolsHs
sieuT g LwesorsSleot snnaf] Geusld ereleueney?

siey:

eUNgIeUTS, BenHs HEUUTHHL QIHEUT Fnl (bs FIMEFIlmWIL LWIGITLI(HS SN
SiGneUs|

X = 20420 _ o 818/ wewfl

1.€.,

@s siflwneor sgnsfl Siben. @G emsssansiflenws sneoorU@s sTLFHADHSEH. 30
WOHMID 20 —601 Bew&sFINSIf]

o 2 _ 2 2(60)
lle) (@)
+
20 30 60
= 24 &.16. / wevofl
® N ®

w-wey

&#.15/wevof], S/ LT, urLGeuemen/UrheusdEsiiey, Let/onsd Gunedtn efdsmiserfler
&00THHNG emwwl CrrésE Setemeuiner Senss sansflenwill LWeITUbSSHIeUSIL!
QILIM[HSHSLOM6EOT ).

8.1.6 sunsfsEnsE @enLGuiwners asmLiL (Relationship among the averages)

SIMETSHG| IIBLOMEDTLI LT6UeLSETIID, cLpee _MILiL|&6T, Siemeiled GeumLbDaUN (8, Ll (b
gnnsrl, OUmS&E sunsfl wHNIL Sensssansi] pdlweunnieor HIILSHEHLD, LeTeurp Siereied

LOMMILICHLD.
AM > GM > HM
ThSHHSSTL (b 8.13

Hetreumid eleunrusense A.M, G.M wpmio H.M. @enLGuiwjsimer QsmLTenL SHlLMT&H8.

7 10 13 16 19 22 25 28

10 22 24 28 19 9 12 16

afleurts LyeiTafuiiieh LommiLd BlsLpssa)

- I
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Sirey
-——
70 0.8451 8.4510 1.4286
10 22 220 1 22.0000 2.2000
13 24 312 1.1139 26.7346 1.8462
16 28 448 1.2041 33.7154 1.7500
19 19 361 1.2788 24.2963 1.0000
22 9 198 1.3424 12.0818 0.4091
25 12 300 1.3979 16.7753 0.4800
28 16 448 1.4472 23.1545 0.5714
Yf=N=140 3fX=2357 > flogx 167.209 Z% ~0.6852
SiLLeuemevor : 8.10
IYED LS, -1 PP

log X
GM = Anti log{Z‘ng] — Antilog (%) _ Antilog(1.1944) = 15.65

HM=—2 140 = 14.46
(f) 9.6852
27
X

i.e. 16.84>15.65 >14.46

. AM > GM > HM
ThHHEHSTL D 8.14

A eretTueurfletT @HESHST 6UTSHEDTD FTMSIILITS QI DI L [(HHES 40 &S I SWikiGHADE).
B erettueulfledt @b&&H5T eun&e1d TMEfins 6@ 6O L(B&E 30 &S HMIb SuwikiGHAms).
(i) eeuaEUTEBEUIHLD 120 &S Lwetoll&EADNT &6 eTeufled, FTMEHlemiIs SHT6eTors.
(ii) eeueEUTEBEUBLL Heom 2 OILLT Hreu erflaun@per (UL GImed) LIeTLbSSIEDNT SH6iT
eTeufled, FTMaflemwid SHM600TS.
Sirey:

(i) @One @meaumb &LEEWL MID LIDTSHE. darCGa QhE Qensssrnaflenwd
€\&M600T(h SINMEfleMWS SHTEOOTLIS| GILIT([HSHSLOM 60T &)..
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1 1

B 2
B 7

40 30 120

=2%fo = 343 dUS/SILE

(ii)) @he $Hreu efloun@mefledr LwedTUN( HlmEOWITEOTS)

. ereoiBeu @G Tl bF
srnaflenw seoosHbeug B&E sflwner ey Sy @L.

Lweool| &S 6IonSHS ST

X= FHreu erflounperfledr OLOM&Hs LILIEOTUT(H
X = 40x2:30><2 15

. ereor@ey, gomafl Geusd = 35 HS/60ILLLT.

ThSHHSHSHT b 8.15

EHLIML Q60TMISHE 6IHEUT HetT aaueuGeun L risefled 188, 28).8), 3.8 HmIb 4 &.&l

sieneled HHsMeflemw eunrGEDNT erevfled, srmafluns, Qb HUMLSS 6HFHement HGeom &Hrmb @
SH&sMefl SieuUrmed euMhisSLILILL &|?

Siiey:

QBMbLSSILLL  efleuThiseT @@ HUMLSE ereTusTe, Bhi@ ensssansfleni
LweTU(bS&IUECS ADHSE..

n
:th_l 1 1 1
4=
a b ¢ d
_ 4
11 1 1
—+—+
1 2 3 4
_4x12
25

= 1.92 £A@e0om Ambd / erpuMmLL.

8.2 dpmed sememeud et (Measures of dispersion)

6 Lmeuedledt emwowill UGSluled 2 _eitar eleunrisafledr SILT6 uDMLS &HHemS SIS
2 ([HEUTHGHDE. SHeoTTed FOMSFleml L (D C1&M6T0T(h, 6(H LIT6U6MED LMWL (L(LQEWLOUITEDT

‘ ‘ Chap-8_BM_V2_TM.indd 111 @ 04-08-2018 11:12:02‘ ‘

afleurts LyeiTafuiiieh LommiLd BlsLpssa)




B [ | [ ® . EEEw

sHHmSS 65fleflsHs @uieons), eTeTLmS LNeTEUHLD 6T(hSH&ISSTLIG0[HHE seounsl Liflhgis
G\&BITEITEITEDLD.

Q&Mb&&LILILL eretor elleurmaisener &mals. (1) 7,8,9,10,11 (11) 3,6,9,12,15 wHmub (1i1)
1,5,9,13,17.

GLH&HEUTL. AUEmEEET SemeTHH VIO, 5 elleunraisefleor sxnsfl O ereor &mevoTHGMIL. 5
eleuraisEnrsd® &Insfl 9O eerd QSMbSSLILLLIED, (WPHeL FTLifleor sgmsflum  Sieves)
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o _wiib LDIT600T 6T &6rfl60T 2w LOM60OTRUIT &6rfledT
(St eomaiderfled) | eretoretfldGema | (i@ e0rhiserfled) | eTetuTevof|Hema
58 15 63 22

59 20 64 20
60 32 65 10
61 35 66 8
62 35

14. Jereumd eleunraisEhéd@ FInaf] elle0ésSHemd iGHe0T FINSHlemUIsH C\HM600T(H &ITE00TS.

MiLIRCEMAI i 0-5 5-10 10-15 15-20 20-25

3161606161600 3 5 12 6 4
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15. Setreuepd elleunriiseEnsd enLHlemeemnwill OLTNISHS SIS eNe0&Es56mHs SHMevors.

GINERGTLIAECE) I 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

8.3.3 fspssey

'r_ﬂa@g,assu' SO &) '6>.|rni.||'JL|' TeOTHM EUMTHEWmS SOTDHML 2 _emIIWIML0l6D SiHl &Ll
LIWLEOTLI(SSLILIGEDSI. GLOGYID Si%H60T QILMIHET LMD ILITSI6UTE L0&S6IT 6Tene) b S (5SS MM &H6T.
2_SMI600TON S,

" Bremer LOEDLY EUIHEUSDE EUMLILILY @@ésa%]g)gj"

A opmib B sieofleer @ &OILILLL Gurliiquied eeunr euneusHE&S &LoLmeT
QML GSSDE!.

sngFwip, 2 56580 Gunetn euNTHensH&HeT T elFHomer QUNIHEMeTSH SH(IHEEOTMEDT.
sipneug, &8ns [Hehe] HeoLOUMID ereTug 2 miluilebemed Sievend Sibg HlHDeY
BewLeLMIeusmHesTeor eumiiyl Caetels@ilwsns 2 ereng). soneflwgsefler Gu&seupssled
H&ssHe)] aeaTdn eunisHens eueunmnd ereorenl HewLOUMEDS ereotugh uDN riseney
2 nFlwumm Hlemeouled SmevorliLibHMG. ereueummmuilenyd, sevoflgeiluwied HMID LeTeflufuwiedled
2 _miFwmm Hlemevemiols upfl feo FHlLHSHEMETSH6T CLOEOLONE AMEYLI LLTQULDTEDT, 6T600T 6ulq 6XlevmeoT
® AMSHILSMS SeMW&HS (WwWhdl asLHCDMD WOHMId e (Pemm&HemeTs  EIFIIEOLIbSS ®
A58 &6fh &6 6T600T LOFILIEMLIS &H600T&E(HSHEDMLD.

&60le0IBWIm (1564-1642), erettdln @&zmedlw sevvflgeflwieonen (WHeoT(SHedled FHmLLL
UbSWISHH6D LI emL SHEM60T &([HSHHWI6dled el LT &8 6m 60T &Hemeand &1hH & GLOEILIT(LD & 6T6voT6voTeneXled
SiemelL&8n 19 Fl&D&S6meUs SHTOITUSDEGS (PHEOT(PSH0I6D (LW QFWSTT.

EC& e&MbdasUULbaer] uLD Hapsseller SqliLenLd HHSHEHIHHSED6TEH
Uiy SluedlsHmg.

9,

FnHHWLID Bedeons 6EIEUTS FLOGUMILILIL 055 2_miFluimeor

T T
1-60-6 eumiiiy 5-60-4 eumiiiy . .

*

N
’

uLLD. 8.1

8.3.1 flapsseiear sugliuenLd smaImoSser (Basic concepts of Probability)

Wetumieneu (Recall)

afleurts LyeiTafuiiieh LommiLd BlsLpssa)
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(i) sweumiiys Gsngemeor (Random Experiment)

&Cr wndliflmenr sugliuemLuiled & Coengemertll uedTpemD HHOUS SHOU
BLSSILGLEDE. Co@Ib eeusflliLbEleiTn QLOMES 6T600T600{1&H6mEemILI SHETOTSHSIL (LPIGUILD. Sb60TTEd
5e0fl68 (P96 isneus QB HeoflHe eeuafliumigemer (Wersn G &HetofléHs (WigWIMSeumn)
o_eateng GangHemeorGul FoeumiIlLE G&mgHemenT 6T60TLILI(LD.

2 _SNI6UOTONS, 6 DHITETUILSMSE &eToI(bSH, IHL LSHMLEMW 2 [BLBSD 6
Elpéalige Qmhal FLb QeTemnsd CoIHOSHhSHSHED 6TEITLICT.
(ii) eeuefliune: (Outcome)

goeumiiLg Gangemeotaerleor (wigBeu QeuerflliLmb 6T60TLILI(HLD.

(iii) pwnd wHmid Hspeay: (Trial and Event)

& FweumilLs Csngpeneruied aGsHemib b GOILILLE aswedLnh (WWDE eresrlLbLD.
eeuaflliune Siebeng) aeueflliLmbsefler Cal&Hens HeLpe)&6iT 6T6oTLILI(HLD.
(iv) wenwwrer Hspeyser (Exhaustive Events)

Q@ Fweumills Gonpemevruient, sTHWLLLL Qwnss Qeuafliunbaeafler asTE&LGU
(LP(REDLOWITE0T [F1&LPESHEIT 6TEOTLILI(HLD.
(v) &snsHlwioneor flaspeyser (Favourable Events)

e Csnpemeruiled QI Hsey HHPD 6raTUmS 2 MIFLIGSHID FTSHHII &n miserleor
6T600T600156m & FMSHSIWILOM60T [Fl&LD6Y &6 6T6uTLILI(HLD.
(vi) gerenpawnarn eleossl Haepsdaer (Mutually Exclusive events)

penLOUMHeTD aCoHenid @ Hlepe bHenLaunelhrsalearn aenerl [Hlapeyser
BHewLeILMIeUenS SHelTHGSLD eTeufled, SiFmeus Srevort Siebevd SiHNE& GhULL Hlepeyser GT
Gengemertuled @CT CBISHSHlL HewLOLDTE 6Tevfled HHPOSH6T GevTemMELITETN ele0&HGLD
Bl&peyseT ereuTliLihd. HlspayseT A womid B gpdemeusst eetemmenem elleos@Lo
fl&p&dlser ereufled AN B =

(vii) sweumiiy faspsdleser (Equally Likely Events)

am Cengpenerulen Hlapsdlsefler (Bretorn Sievend 45NDE GCoHulL) aBsenid 6
Hl&1p&4] IoHmeunemm XL [Hl&&8n.1q. W euMLILIL AHFlSpeTens) eTedTm)] eTHTUMTEHS SuieomaseofleD,
215CenHemeoTulledt Hlep&SSH6T Wy FoeUMLLILenLIW H&DESHET 6T60T HeWPSHSLILIbHME.
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(viii) lespsseiienr agneTenowner euenrwenm (Classical definition of Probability)

4
Q@ soeumiiys Gansenerrulled (lgey&er, ‘1’ P ~

(LP(LREDLOWIT6DT, QeTemDEWITETN|  6fle0&HESLD  LHMID - @”w"?

gweumiliy eeuefliunbsenns 2 _smeng seupmled Hlspe) E 2 NIFWIDD  HEOTEOLOSHEST60T

BeOLOLUDEUSHS M EndHHubsnmiser o ereng. E 6TEUOTEUOTILIED  SieTeme  (LPS6Dled

b

Bspeier flespsse ‘p’, eungeuns P(E) ereor
GSU&SILGIDS). _Speunt.

euprhdweus Ggen 6eLTGeormed

SMSHHIS &n M)S6rf160T 6760016001560 8 m
n

p=P(E) = (W(pemLownent HlsLp6yserfledr 6r6voT600f &5 6m s N

(ix) wevorysem (Properties)
(i) 0<P(E)<1
(ii)) MPabsseden gn(bsed "1 -6@ swLIELD.
(iii) P(E)=0 erevfled, E eretrug snsdHuwibdlebeor Hlapey.
2_gnreisShe&
6(H HTE0OTWILD &6T0TL LILIhEAM &I H6wed eX(IQEUSDSHTENT [HlSHLDSH6) SHIT6T0TS.
Siey: Gangemeruledr elonss enddlwioneor aeuefiiiunpaer {H, T} ay@wb.
n=2
semev el(peusmaner snsHi aeusfliunbaer = {H}.
m =1.
Hemed el(REUSNHTET HlHLDS&H6) = %:%
(x) Babaseien melier euemmwenm (Modern Definition of Probability)

BaspsselhDsnear bl SAGUWeDOD  6TeTLs  (WIQeUsID  Sig&GsmeTsemer
SIQLILEDLWIMEHS OSBTEOUTL S| WOHMID g Hevoreliied SH(IHSHSIHEUTSHSRISHEM6T FIhHSHSHEME.
Bapsseiear smsdHluenen iqGamarseflear SigniGwennuied &ne Geustorpheloefled &leo
SIQLILNLE &([HSHHI[HSHSHEMET EUEHTIMILILIS HeUAWIDTSDS).

S16M6UWITEUE0T ©

(i) samieeuefl : @m Gensemeruier QeabeuT®d Suinsd &niquwl eeuefliLT® snm)
Learfl eT60TELD LOMHMILD T M) Li6TTETT IS ETTI60T OSTGSLIL| FnMI6G16U6T GTEUTLILIHID Sigh S 6T60TM)
GSNU&SLILGED ).

(i) &6y @ snmeeuafluler gGHEID Qb & L &600TD HoHpey eTeTLILI(hiD.

afleurts LyeiTafuiiieh LommiLd BlsLpssa)
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(ili) e@eremmewWnerm s HapFsser :

ANB=¢ eefld A wpmb B gpdw Hapeysen eetenmewnerm 6fese&n
Dl&D6) &6 eTEuTLILIHLD. SiGTeug A oHMID B Spdliiemen G&Imé &600TmhRISEMTGSLD.

absHSST b S = { 1,2,3,4,5} eretns.

A = @hempll uewL erevorser = {1,3,5} LHMID
B = @rlemLLl uemL eretoraer = {2,4} eredrs.
ANB=¢

A 1ommib B eetremmewinerm) 6Me0&s@L Hlapsdum@Lid.

(xi) ang@mMé® (Observation):
&600TSH G601 UMUTEOMEDT S DMIS 6T
(i) AUB = A, B flslpédluled as@senild 6eoTm) [Fl&Lp6US).
(ii) ANB = A womib B oyl @resorpd Hla(gb
(iii) ANB = A wpmib B sydemeuser Haong.

(iv) ANB = A fawb wpmid B Hawns.

(xii) fl&psseilen euengwenn (95CsmeT SiEGWenD) (Definition of
Probability)

E eretrug Gasngement eredts:. S erediug E- Guing STLILeDLW Snmi6leuerf] eTedre. S—ed
2 etem geueun( HHpGaun P(A)  etedim GHISSLLGETD 66 6Dl 6T600T6MET0T [HITLD
esMLIYlILGbSSHIGeund. Gueud P(A))ereotug) A—eredrm Hlapel6dr [Hl&0&&6)Y 6T60Té 61&M6TOTLITED,

P(A) &psnemib 2iq5Csnensene HloudsHHlE QL.
ag&8asmer 1 @ P(A)>0
su&Bamer 2 P(S)=1

siq&EC@asmer 3 1 A, A4,,...,A, etediuedr S &mmieleuefluled 2 eiTem 6EITEMMENLITEITM)

eMeos@ 1 Hspeyser ereufled

P(4U4,U...U4,)=P(4)+P(4,)+...+P(4,)
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(xiii) Flaspsseder siqliLenL s CHhmk&erT
Gammid 1:

P(D) =0, signeug sngglwibdlebeon e peiledr Hlepsse) LLEdin@Lb.
GzmmLID 2:

S g dnmieeuafl LOHMID A ereiTug) S—6d ©_étem Qb Hlapey P(A) = 1- P(A)
GammLIDd 3: snLLed GHMMLD

A wpHmub B erebruent ar@Gsenid &b Hlspeyser ereofled P(A4UB)=P(A)+P(B)—P(4ANB)
(xiv) EnFCHMES:

(i) A wpmid B eTedrm @ Hepeysen eeiTemdmELITETN 6560&5ED Hapeyser erevfled
ANB= O

P(ANB) =0
= P(AUB) = P(A) + P(B)
(ii) A,B,Ceretim arGgenilb cLo6dTmI 5151065 Eh &S Sl L6 DM S6md 61ifl 5 gl6mT&H& 60D

P(4UBUC)=P(4)+P(B)+P(C)-P(ANB)-P(4ANC)-P(BNC)
+P(ANBNC)

LOMEOUTEUT HEHSHE GMEnMWS SHIHSHSHISHHET HeTS JMHSHEWEU 6T60T [HLOLILILIGLEME).

BL& SHBUTEmSW LML SHL L SHlenent Speurnd ifleysefledlmha OSHTLhiE&EeumLb.

8.3.2 &mgm oMo &MIHS Hepeysaian smssHmGESSeT (Independent and
Dependent events )

(i) emgm flapeyser :— (Independent Events)

H&&Eem gl QI H&06) HeaeHanilqwl HaDn Hlepenealll LTHeESTS eTenbeLn(pE)
@nevorh v SBNHS COULL HHPeNSHET MM HHLPEYSET TEOTLIL(bLD. 2 SHMT6ToIONS, 6([H
bevonb retorh (Wemm getorLLibdAme) ereoflled @mesorLmb ei&dledr (igemey, (pHed efi&dledr
(P96 6THS EUEMSUIID LM SSHMTE.

ii) enihs H&PeY&6T:— aCsaib Q@ WwnHHAUle FMiHs HlEDeSET ereTLg) HHLDHhS S16060 s

B&LoMg Qb H&06) aemenril (pwnHFserfled Hlewsaniqul HleL6)semarLl L s e s s Iq i),

afleurts LyeiTafuiiieh LommiLd BlsLpssa)
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2 sngeoorons, 52 SLb&ET QHMEUIL QM SLbSHLIGEOMmHE 6 Nnefl&flemnL
CaihesbLLSHESTET HHDSHH6) % S16D60G) % SHGD. BpeoTTed BiHG (Tmevoll) FLh L5ETOT(HLD
ElopaLliged GaisaliLLeiedened ereufled omLIGUD Teool§ FLlenL BHiThSH6SbeSLILIbEUSD ST

. 3 .
H&L5&6) 3] OO
8.1.3 HPupsementd&LULL H&Ps56] (Conditional Probability)

A ommib B oy dlwieor &b snimhs [Hlepey &6 erevfley, [flepey A ermaeorGeu mLbgleTerGLT &y,
Hls1p6y B —601 HlUhSemerS&LULL HaLps55H6),

_ P(4NB).
P(B/A) = Pa) P(A) # 0
8Gs0 Guned P(A/B) = %; P(B) #0

(i) eumese Gasmmib (Multiplication Theorem)
&Cr Crussled e B Hapeaser A, B erefled
P(ANB) = P(A).P(B/A) siéoe0sy

® P(ANB) = P(B).P(A/B) ®
A

| &/

(1) A wpmib B gydwieor smom HlsLpeyser erevfled
P(A vpmib B) = P(ANB) = P(A) P(B)

(ii) GumsetoiL GsHDID c6iTm L0 SiBNG GOHULL FTIN Hl&L6)sEHEHE
aflifleun&sid QFWw (Wigub. @eleumnns ceiTn| HSLPeSHEHSHE ELIHSHEH6D
Gamhmib, P(A wpmib B wpmi> C) = P(ANBNC)=P(A4) P(B)P(C)

TbHHSSML (b 8.24

& FTnen usemL 2 BLLOLUGSADE A 66D HlsLpey "LsenLuded @amedTmLD 6T6TOT 3 60T
LDI_IT":.I@" ereoTed B [flaLpey "LsemLuled @amedTmILD 6T6v0T @I 6WL LIEHL eretor erenfled, A LOMHMILD
B oydw Hlspeyset sMIm [HlsLpe) ST 6160 SpImils?

Siey

§=1{1,2,3,4,5,6} eretiug) snmie\6uerf] eTe0r SIMHEOMLD.

@he A ={3,6} ; B=1{2,4,6} eteor@eu (ANB) ={6}
2 1
P =5=3

- 130 ‘ 11 10 UGLIL euessiIsd sewflald ommi LyeTerfluiwiech

‘ ‘ Chap-8_BM_V2_TM.indd 130 @ 04-08-2018 11:12:26‘ ‘



____IEEEN ®

P(B) =%=%wmm P(AﬂB):%

egefleurs, P(A N B) = P(A) P(B)

ereoT@eu A LMMID B Sy&liiemen sMIm [Hl&L06)SeTTELD.
ThHHSHSM b 8.25

P(A) = % woHmib P(B) = % eT601s.. A, B eredruent emonm Hlaslpeyser erevfleo P(A N B)-g
&ITE00T 5.
&iey :

A wpmid B gydwiemey snam HlsLpe) &6 6TeiTLSTeD

P(ANB) = P(A) P(B)

&evordbdleorug P(A) = % whmb P(B) = —,
aenGey, P(ANB) = > x1 = >
5 25

ThHHSSML(H 8.26
CLPEoTM) HTevoTWIhIGET QGT CHISHHled §r6voTL LILi(h& 60T 6DT.
A - Bl&1pey "@ps&r@ HEMEDGH6T HEDEDS CLOCOTM) IabéBJJGiT"
B - flsipey "@smmﬁr,gyuL&Lb 2 HEDOSHET

aerm &MY (A,B), (A,C) womipb (B,C),
Sy FHweummled eTemeu FMIM HlHLpeYSHET ? eTemed FMihHS HleHLpe)&6T?

C - fslpey "SIFBULED 2 HEDESHET

Siiey :
@i CangemeoTulledr snmieieuerf]
S ={HHH, HHT, HTH, HTT, THH, TTH, THT, TTT}
eagerfleuns, A = {apeiTm) Hemedse (Sievegl) cwpeitm Ldser) ={HHH, TTT}
B = {®emmhs uLsb 2 gemevsar} ={HHH, HHT, HTH, THH}

LOHMILD C = {adsu’sb 2 semevser } = {HHT, HTH, HTT, THH, TTH,
THT, TTT}

G (ANB) ={HHH}; (ANC) = {TTT} wpmro (BNC) ={HHT, HTH, THH}

afleurts LyeiTafuiiieh LommiLd BlsLpssa)
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2 1 1 7
()84()2()8L011)QJL0
P(ANB) = % P(ANC) = % P(BNC) = %

. 111
Gueyd P(A). P(B) = 1373
17 7
P(A).P(C) = ;<=
oo P(B). P(C) = % %=%

@eveurmnas P(ANB) = P(A). P(B)
P(ANC) # P(A) . P(C) wmmib
P(BNC) # P(B). P(C)
ereor@ey, (A, B) ) emam flaspeyser (A,C) wmmib ( (B, C) spdlwemeuser snimbs HleLpeyse6r.
TbHHSSML (b 8.27

Qb UssssSelemen secutsb@aafle A ereotueui 90% sevoré@emenud wHmib B eredrueuT
70% sevo1é@&emenud STés (PG, soeumilli (wennuled CaIHeaSbESSLILLL 6(H H60ISHmneS

GMDHSULFLD Sieuiserfled eupeul STLILSHETET Hl&DSSH6) 6T60T60T?

&iey :
90 9
A erebTueu] Sevtrdema STLILGHSTET FBLSHH6Y = 100~ 10 wHMID B eredrueu sevoréena
70 7
60T = —=—
Situgnaner Hepsse| = 100" 10
9 7
SAGeU), P(A) = m whHoib P(B) = m
- 1
P(4) =1-P(A —
( (A) = 10 10
@G0 Gunergy P(B) =  1-P(B) = =~
10 10
P (&emnhsULED Q@ BHUT &600réHenssd STULsSHETET HeDss5e)) = P(AUB)

1-P(4UB) = 1-P(4NB)

1-P(4)-P(B)

39
100 100

97
HEOUISHEMS GWMHS LILFID Sieu&Harled emeu Situgmanen HepsHe| = ﬁ
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TbHHSSML(H 8.28

& ewUuied 5 e6usTemer WHMID 3 SIHLIY BIDLILHSHISHET 2 _6Tereor. Foeumili (penmuiled
@nevor(h LbH&IHET, 666 eeTmns SHUL emeussens (wempulled CaTesnhasssLILbEDE
eT60f16D, ET6v0T(h LIHGHISHEBHLD SIHLIY BDLLHSISETTS (H&HS HHPS5H6) SHT6E00Ts.

&iiey :
A, B erédtuent (pged, @mevorLmid (puwin&lufled erhé&sLiumbd Lbhg &L HmLILhE) 6r6oTs.

Waed (Wwwnduded, sy HnL Lbens CHIHOSGLILSHSTET HeLps&56)

3 .3
543 8
Wweedlled CaImedhsSILLLL Ubhg SOUYBDUUBE 6TeoTd 61&sMmbeHsUuULL  Hleneouled
SrevorLmb uhgId, &wUY BmiubsTe CaibesbULSHETET HHDss6)

P(A) =

2 2

- @retorh LUh&ISEHD SBLY Hnwns QLusnsnet Hlaps5He

2 3

P(ANB) = P(A) P(B/A) = %x;:z—g

ThHH ST b 8.29

& SIIUTSE &bl Curliiuie Seosemas sHlLNG:S sbhausnaTeT HHHEHe] A && %

o .2 . P . . .. .
B s® 5 wHnId C && g . SlemenTeuBlD QCT CrIHSleL BevHema CHNedl sbeHDMI&H6 ereufle,
(i) cweumb Besemas sflnss Gbheushaner Heps5He,
(ii) eweud LoD Beosensd FALNGE SbHeausHETET [HHPS5H6)

(ili) GemDHHS QMEHeTTELS Be&Hems FHLNGE & bheusDSTET HHDSE&6) S SIeunHenns
HITE00TS.

Siey :
,P(B) =

semrbdania P(A) = P(C) = %

N | —

Then P(4)=1- =%; P(§)=1—%=%wrj)gub p(C)=1-

Alw W

w | N

1
3
(i) P(A)=(epeummb Qevsems sflns &bheushaneor)

= P(ANBNC)=P(A)P(B)P(C) (A,B,C sngn Hl&Lpeyser)

afleurts LyeiTafuiiieh LommiLd BlsLpssa)

> I
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(ii) P(ewmeur wlobGw Qeédens sflns &heusnasmeor)

pllunznc)ulananc)uAnsnc)t

r{unBnc)+pr(AnBNC)+P(ANBNC)}

311 I 11 112 1
Smm | s Fo |+ =22 ==
(423) (423) (423) 4

(ili) P(®emmbsULsbd ebeuT Se0&ens &i(bheusnseTer)

= 1- P(@eupld &LMoed SLushaneo)
- 1-P(4NBNC)

= 1-P(1)P(B) P(C)

1.2
24 24
ThSHHEHSTL b 8.30
@® Q% FLbeLI0lmhHs) ApeTn FLbseT QeTDETIT eaTDNs, CHT6SbheELILIbLE6TMEDT. ®

ELpser Hbu emeussULTs Heneouled, CsibasbealiLbD ELbaseT (WweannGw b rd Lok
(Queen), ), b &6t £ (a King) Lommid 6 smeoruenL (a Jack) efimedsr FLLms bLILSH&Teor
HBL055H6m6US SIT600TES.
Siey :

A : airdl L ewL 5 BoIIHEFH(hEHSHD

B: sirgeir FLemL & CaHiITHE\SHbSHSHE0D

C: smeon_uenL efimenr FLemL & BabeGHbHSHeD (jack)

P(ord SLemLd BaimesbLLSHETET) = P(A) = ;12
P(airdl L0 amaerBeu GaihegbhéalLLLSmTe JTgFet b GHIHOSbLILSMNESTET)
4
=P(B/A) = —
(B/A) =

P(airdl bmmib sipset ELbaeT ansarGeu CaaHeasbaesLILLL ST 65 STedML

uemL efietr FlemL Gaimegnpliugnaner) = P(C/AB) = SiZ)

Bemeuser sMIHS HHLP6YSHET HemSHILITED GHemEUITIT Sn L (b [Fl&HLP6Y 66T [Fl&HLpS5H6Y
4 4 64

4
P(A) P(B/A) P(C/AB)= —X—x— =
52751750 132600

P(ABC)
0.00048
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8.3.4 Guuier Gspmib (Baye’s Theorem)

S er601m FnMyEGUEITIUTED, E6TEMM 660TMI EXEVSH G LD, (W (WREdLOWINET HSp&dSeT £, E,, E; ..., E
aeres. sgneug P(E) # 0 (i =1,2,3..., n), S -x&snins A eaam aCGsaib @@ Hepsd
P(A) >0, , erenionm| o _eieng erevfled

P(E /A)= }:(E")P(A/E") ; i=1,23,...,m;
zl_zlP(Ei)P (4/E,)
E, E,
ElnA EznA E3
EnnA E3nA
En
ErmA
Er
A
® ®

@he - P(4)= iP(Ei)P(A/El.)

i=1

ThSHHSSHM b 8.31

(&b emuuiled 3 Aeuliy HpLILIHGISET HMID 4 Heo BLILbHEISEBD, SIetorLmeug enLuied
5 deuliy HimlubgseT wHn 6 Beo HDLLbSIGEHD 2 6teter. a@senb @ eoUuledmdhHE,
CaimesbhsslulL  Ubhs deuly ubg erefled, Siubgk Snevorneus emuuledlBhHs
CaIHeSHbhSSLILbLEUSDETET HlHDSHH6EY WITEH|? .
girey :

E, ps6d smuemwd Caimheshedo Hepsd wpmio

E, eretrug) @revorLneugil enuenws CHIHOSbSGID HoHDEd erens.

P(E) = P(E) = -

A ereotugy) dleuliy HimLiLbens s CoHIHOSBbLLSMSNET Hlapsd erevfled

P(A/E,) =P(wg6d enuuied @mihgl feuliy BInlubgl erhé@D Hlepsd 1) = %

P(A/E,)= P(@pesorLmeugl swuuied Subbgl euliy Bmliubg) erbb@b Hlepsd 11) = 15—1
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GCaImeshesLitbd deull Ubhg, Sresorneusg ewuuledlphal eThbLUUSHSTET HlHps5H6),
P(E,/A).

Guuiev GammuLig

ZizlP(Ei )P(A/E,)
15
~ P(E,)P(A/E,) 2711 35
~ P(E)P(4/E)+P(E,)P(4/E) (1x3)+(lx5)_68
277 2711

ThSHHEHSTL b 8.32

X eredTueu 5-6b 4 (WD 2_6voTemioll GUSLIEUT. Qb LSDL 2 _(BLLLULGbAMG. HewL 55
er600r 6 6T60TM) H([H. X FnMIAMNT. 2_evoremowiTHGeu SHm) 6l(RHSHIETENHHEHMNET HlHDSHEHE) WITE)?

Siiey :
E, : X o etoremio Guaeusnane Hlensd;
E, : Xeumi Guaeugmane Hlapsd);
® E X sym elphsenensns gnmnSnng ®

4 1 1 5

Guuieor GammLiLIG. 2_etoremiouied Spm el(phaleTanshane Hl&ps&e)
P(E,) P(E/E))

4 1
7X7
P(EI/E) — P(EI)P(E/EI) _ 5 6 _

P(E,)P(E/E)+P(E,)P(E/E,) (4)( 1){1 5)

— Y — 7><7
5 6 56

O | &~

ThSHHEHST b 8.33

O esmfihsremeouied o aremr A , A, A, ereoim 3 Suibdlnruser wenpGuwi1000, 2000,
3000 Smeaer @eeeunm BIEbD 2 MHusdl esLdearmer. seupmled A ererug 1% -,
A ereotugl 1.5%-1b, A, eredtugl 2%-10 Gewmwetar HHGSemaT 2 _HusS CESlETnET. QW
mwrerfleor (igeled, 2_HLSHuledl g Fweumili] wenmulled Qb HhE CoIHESLSSILLL CUNg),
G GEODWETETHTSH SHMOoLLLL . & Quibdoo A -1 2 HusSHuIedmha aubsHsl

TETUSMHSMEOT [Fl&LDSH&H6Y 6T60T60T?
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Sirey:
. . .. . . . 1000 1
P(Al) = P(@wbdmb A 2 Dusdl a8LsS F([HESHEHSHSTET ) = 5000 = g
. . .. . . . 2000 1
P(A)) = P(@uidlmb A, 2 pusd 665 HH&SEHrsHSTeT) = 0003
. . .. . . . 3000 1
P(A)) = P(8wihdlow A, 2 pusd 66lss HHESSEHsHSNET) = 000~

GCalimeshéslILLLS HHE GeODWenLIWSTE SmLusnaner Hapsdenw B erers.

- P(B/A)) =P(&emmwerer Hlbe Swihdlob A - elmhgl eumeusnaner)= 0.01
P(B/A,) =P(@emmwerer e Swibdmn A -elmbhal eumeushater) = 0.015 woHmib
P(B/A,) =P(@eomwerer Slb@ Swihdlob A,- edmhgl eumeusnaner)= 0.02

B &nevor Geuevoniquwig P(A /B)

ereor@eu Guuiledr GeHMMLILILG. BHITLD EILIMIEUS)

P(4)P(B/A,)
P(4)P(B/A,)+P(4,)P(B/A,)+P(A,)P(B/A,)

@ (é)(o.m) @

o (Do {ZJo

0.01 0011

0.0140.03%#0.06 0.1 10

P(A,/B)

(X9)) vupé 8.2

. @ &oLUsSHD 8 GYhHensser 2 eerear. sieuelmeufled), GeODHHE IHEUTTEUE)
6lLeToT LOMHMID, S[HEUIHLD AL6ToT&6TTS: HLILSDSNTET [HlHDSSH6Y WIMg)?

2. & usemL 8@ (Weon 2 (HLLLULGADE, AMIGUTEH CHTETMID 6Teour&H6ITl60r Fn(bSHED SpMmI
aT60T  SHEOUTLPIWIILIGEDE. SDDHSHE QU (PEDPDWINEUFH 4 60D 6600 HewL 58
HlUbSemeoTSGSLLLL &S E6Y 6T60T60T?

3. & &anmeor LSEOL SHPEOD 2 BLLULGADS. (PHD WemD 2 (BLLLLGLD auT(Qs)
&MEMMLILIEML.  6T600T eumieus ereId FHlslpemey A eTevTayD, ETEVUTLAD (W6
2 BLLLULGLOUTRs @IlemLL LemL 6retor eIUMID Hlspemen B 6retTayld Q&TE0uTLTeD ,

Blapeyser A, Bujb eeTemm 60TMI SNIT Hl&HLDE)SHETIT 6T60T SHTMILIS?
g
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4. @me&UIILLS seudsans A, Beredtn S(b HLIT &6 6(HeUemT 6(HeUT SMIMLO6) S LILISH&Te0T

. . I 1 . . A .
HapssHeser WeopGw —, -~ 6aard. @meumn T FWHHE QIHEUSDT 6IHeUT
MOmoed, STUUSNHE (PWeLHETDEUTT 6refled, SeUl &H6T ShSH

(i) mecvHema STLULSMHESTET HlHDHHEMEUS HIT6T0TSH.
(ii) wrGrenib Qe WL (bD STUUSHSTET HHLDSSHEM6UE SHTET0TE.
5. 100 pUT&6T Q&MetoL & &GWelldmha, Qe CaHIHasSbeEsLILIbLEADTT. &peder

eflugd, B e&MGL&&LIULbeTeTE. &Wele?Bha CoHIHESHESSLILIMBL Qb 6w,
o_emellwenmeonnsd @LUUSDHSTET HEpSHE&6) Wimg)|?

25 10 50
15 15 50
40 25 100

6. @nevore UL Ig&erfled 2 6iem Lih&Is6rfledr eleurrhiseT LedTeuBHLomm)] 2 6iT6rmeoT.

&H6060T 1 10 6 9

&HED60T 2 3 7 15

&6NEEUT([H UL IUIESIIBHSID 6H LIb&I 6T(he&LILIGLEDE
(i) @oedorpb deuliyll LbsTE EBLUUSHBTET HHLPSHBHEM6EUSH SHITET0TS

(ii) @mevored GT HimTs SEBLILSHETET H&HDSHSENEUS ST6TuTs.

7.  wseo emuuiled 3 dleul OHmID 4 &wLY HnLubgseErn @reorLmb enuuiled 5 el
LHMID 6 SEHLIL HIDLILIHSISHEBHLD 2 _6TaTeor. 6IH Lib& sweuriili (peopuied aGHenibd 6
emLUIeBHE CaIHesheEsLILULb 18 el eTerd SHetorLmBIWLLbGEME.SNG (PSHEDMLD
enLUIeNBHE CHIHOSbESLILbLEUSNHSTET HleLpS &6 6T60T60T?

8.  Wwsev euLiquied 7 eustemer HMID 10 &@BLY HIDLILGHSISEHD, STevorneus UL iquied
5 @eueTemer LHMID 12 S@EGLUY HDLLGHEISEBD, cweTmreug OULiquied 17 QeueTemernLl
Lb&I&eT LG 2 6Temerr. e@UHeuT ceTn UL sefled a@senid eeTemnsCsibHsl
aTbdHs, GCaibasbaslULLL euliqulse Bobhs @ ubs GCsibheshsAD.
CaIHeshésLILLL Qeu6TemeTL Libh)

(i) wsed auliquiedldhg CaIHOSbSSLILL HlHLDSHSH6Y STeiors
(ii)) @BrevorLmeug OULquiedBhg CaibHeshéaLLL HEHSH6) &Moo

(iii) ecwedrmeug WL IQUIOBHE CaIHeBbSSLILL HHDSSHE) SHMesoTs.

- 138 ‘ 11 10 UGLIL euessiIsd sewflald ommi LyeTerfluiwiech

‘ ‘ Chap-8_BM_V2_TM.indd 138 @ 04-08-2018 11:12:53‘ ‘



B [ | [ ® . EEEw

9. B, B, opmio B, eretuet GUIpelas@GSemer 2 enLwl  CPeiTm| OLULIG&S6T  6T60TS.
euellensGaafled, oo 6leTé@GS6T GemmujenLwenT. OULG&eT B, B opmib B, —6d 2 _éier

. . . . .. 1 1 .. .
GemDWenLW GLlpelens@serfleor eldlgnaanrmigst (pemmGwl >3 LOMMILD %GI'GOTGB.

cpeotm) GULIg&afled, a@GoHemid b OULIquieddha CaIbHesbEHESIULL GUlpelenssE
GODWEDLWIG 6160165 SesorLmlwiulLme, oibhs efletsd, eully B -emhal
GaIHeSb&&LILMLEUSDSBTET HEHLDSHESHEMeUE SHTE00TS.

10. Q@ UBSWSS6L 2_6Tem epedTm) LhSWSHEHemrsemer (WwedmGuw A, B ommib C ereors. A
eeunnleumieusnameor eumily B —emwil Guned SBLLKSTS 2 6Tens. B eeumm
eumieusmsmeor eumiiy C —emwil Gumed @HOLMEG 2 6Tengl eTeufled, isHE S enT a6t
6EUEEUTETMID LHSUWISSH6D QleunmlaLnIeUSDEHTE0T [HlSHLDS 5618 6n6Td SIT6E00TE.

11. & usemL 2 _(BLLLLGLLOUT(RS,
(i) & LS eTevor ALMIEUSHSTE [HlHLPSEHE) HTETITS.

(ii) ewpedTm) Si6bEDE) cedTemm 6XIL ALIflLI 6T600TEW6TOTLI OLIMIEUSDSTENT HBLDSHE6Y &TET0TS.

12.  g6TmI (a6 LSS euemT GMSELILLL 10 (b6 bl UL Iquled 2 _aTemenr. GILILLY. HelTE
SVSSLILIL (b, R FL(b& &L0 eumiiiL (pewpuied BHIHOSbEHSLILILEDE. CSIHeSbESLILLL
&l 4 —emw ML el er6tor G\&MetOTL. &L (b 6r6vfled, Siled 2 _6Ter erevor @Il emLLILIL
@ 6T600T600TTS @HLILSDETE0T [Fl&HLDSHS6mEUS SHITE00TSH @

13. @@ uetafluiled Luigb1000 Guiserfled, 450 Gui wrevoreXlser.450wnevoreserfled 20%
wresorelser XI-.gy0 eu@lied vweidlpniser. 1000 Guisefled ool &oeumliL]
wempuled GCaIbHesbeEsLLGADNT. GCaIbeshesiurLeu, X[.oyb eugliile 2 erter
wresorellwnsg @mUUsnH&TeT Hepss56) Wing|?

14. 52 &lpsemend 6&metoiL FLbdaSLIG®BHE, 2 &lpser goeumily wenmuied
CalibesbeEsLILIGADE. SieuHDled 66Tm TTem &L TS6D, LHEODITETN)] Tmevofl FLLT&HeLD
SLusnaneT Hl&ps &6 6T60T60T?

15. @ fLob&slamhs, @M FLb abseLIUGADE. Asemler oo &b Lesorpbd
ElpdaLline GaisslIULTS Hlemeuled, HODH Lb 6ibeaLILIbLEDE.

(i) @uesored gev o4& SBLLSNHE HoHDSHSHE) 6TeiTeT?
(ii) @revorpb 6VGUL 48 BLUUSHE HHLPSSH6Y 6T60T60T?

16.  wemmGuw 20%, 30% womio 50% eunpLeemer 2 pusd aFiwssaiqw A, B, Ceredrm

BuibSlrhisenst & HNEUTD OSTEOUIbETETE. SNUDBET GSeMDUTL &S6ishiSH6T

weopGuwi 7, 3 wHmId 5 HG&b. @b 2 MHusHF aFwiL’L eUTGBL SOl mbha 660Tm)
GCaimeshesuL bl uflGendlsslubGdngl. g &emmLUTbeTeng ereufled, Sig SuibSmb

»
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gflwment elemLemwd Gy OFILIS

1.

10.

" =
FTGE1Y

Slp&&6evuTL UM MET 678 HlEm6D SH6TEm6u?
(a) efigar (b) wawn (¢) sanar] eNlendaid (d) mrHmiomeotid
eun@emnsmr  eueni&Auleor  sOMEfledWs  HEOUISH(BLOUMIRSH  LWEITLI(HSSLILIbLD
QUNHSILOMe0T FTMFIH?

(a) Blemmull L srmad (b) enl & sonadl

(¢) eumdsed sona (d) @ema&sansifl

elleunruserfled Q@b 2_mii Lp&FAWID ereufled, isueleurrusafletr OLIHEHSE Famsif]
(a) @emm eretor (b) ema erevor
(c) &b (d) seosd uwieons)
emwoWl GUéHedT Fmbhs 66N 6T60TLIS
(a) snlsegnsdl (b) @emasennaif]
(¢) eumesed sona (d) @emLBemed
2,3,4 apdw erevrserfletT Qemasannsif]
12 36 13
— b) 12 — d) —
(a) 3 (b) (c) 3 (d) 6
8 wHmid 18 gyAweunHHledtT OLIHSSHEL FTTEH]
(a) 12 (b) 13 (c) 15 (d) 11.08

A.M.,G.M. vpmio H.M.s@5é& @emnLGuwiner 6ILMHSSLONeTS OSMLIL
(a) AM.<G.M.<H.M. (b) GM.>A.M.>H.M.
(c) HM.>G.M.>A .M. (d) AM.>G.M.>H.M.

Bemg&annai] ereiiug) Heme0SLD
(a) wdHlysefler QemL Hlemed (b) wdHlysefler eLHESD FTnad

(c) wdlysefledr anl (h&FTna] (d) wéllyseflesr smedLomeoTID

HeoTeupeuetTEUDMI6T 678 SemL [Flemedemis GM&EGLD;

(a) Q (b) Q () Q (d) D,
10,14,11,9,8,12,6 spdlweunmlest SemLHlemed
(a) 10 (b) 12 (c) 14 (d) 9
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11. 11,12,13,14 and 15 spdlweneusefledn &l (b srnal
(a) 15 (b) 11 (c) 12.5 (d) 13

12.  1,2,3, ..., n eredrugeot Fyn&ifl ?—T, eTeufled n —e0T LOGFILILY
(a) 10 (b) 12 (c) 11 (d) 13
13. Jetreupldo ereueleunrh&sEnsss wnm sansflaener el Qengssrnsdf] fnbss)
(a) Geusldb Si6be0G) EHBHhIS6T
(b) 2_wimb siedeg) Hermd
(c) 0 wmmib 1 eredTueor GUINEITH FHTIQLOTEDTLD.
(d) eNdsmiser siebeg NSHGHTEFEMTMHISET
14.  (p56d SHMELLOMEUTD ETEITLIENS LN60TEUIHLOMMILD SieMLPEESHEDLD.

(a) @emLHlemed (b) &pésnedlomentid (c) wawb (d) cwedrmMb LSGILOTEDTLD

15, Q,=30wpmid Q, = 50, erevfled HmedionenT ie0&HHH Q18R

(a) 20 (b) 40 (c) 10 (d) 0.25
® 16. @ewLBleweo = 45 wpmIb sigeor sansfl efless Q& 0.25 erefler, @ewLHleweoemiL ®

eummIss sansfl efleoésid
(a) 11.25 (b) 180 (c) 0.0056 (d) 45

17. A wb, Bub geremm eerm) 6leos@d Hlespsdlaer ereufled
(a) P(ANB)=0 (b) P(ANB)=1 (c) P(AUB)=0 (d) P(AUB) =1

18. A wmmido B etedtm @ H&Lpeyse6T FMTLHmemned ereufley,
(a) P(ANB)=0 (b) P(ANB)=P(A)*xP(B)
(c) P(ANB)=P(A)+P(B) (d) P(AU B)= P(A)xP(B)

19. A,B ettt @ H5L06Y&6T 6060T6mM 660TM) FMITHS [H1&LP6Y &6 6T6ufled, [ElLIhSemet oS &5H6)
P(B/A) eretrug

P(4ANB)
(a) P(A) P(B/A) (b) “P(B)
P(ANB)
(c) W (d) P(A) P(A/B)

20.  Elpd sLgedmha evBun FlenL GaihHesbLLSHSTET HHDSH56)
(a) 1/52 (b) 1/13 (c) 4/13 (d) 1/4

afleurts LyeiTafuiiieh LommiLd BlsLpssa)
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21. e Bspsduilsor aeuefliLnsg, LHCT Hlaspsfuilerr Hlapemen LTHlssaileene ereufle,
si6u6il(p Hlaop&d B 6T
(a) qeitemm 6iTMI &G Hlep&dser;
(b) geirewp Qe sTFHs Hapédmen
(c) eetTemm 66oTM) eXl6d&&N [HlaLp&dseT;
(d) eetemm eetTmy MM Hlap&dsen

22. @ Gengemeruler sameeueall S ={E, E,,....E,} ereufled, ZP(El.) =

i=1

(a) 0 (b) 1 (c) % (d) %

23. @ usemL 2 _GLLOuGD CGurg SmusenLuie qeiteuTeTBian @IenL LS 6revor
ALMIEUSNH ST [Fl&LDSH&6)

(a) 1/36 (b) 0 (c) 1/3 (d) 1/6

24.  snsdHlwomm Hlspeiler H&0ss6) eTeiTUg)

(a) 1 (b) 0 (c) 0.2 (d) 0.5
25. A, Beretip BlsLpeileb GemmbSLLELD erCHEMID 6(H Fl&HD6) HemL OILMIEUSH ST [Fl&HL0SHE6)
(a) P(AUB) (b)  P(ANB) (c)  P(A/B) (d) (AUB)
@ @

BT 560018 & HET

1. Spsnanibd eNeuIrksEbsE CLIHES0 STTFTenIIS STesoTs.

6H6LE0IET EXlemeT&FF6d

(etTevfle)

7.5-10.5 5
10.5-13.5 9
13.5-16.5 19
16.5-19.5 23
19.5-22.5 7
22.5-25.5 4
25.5-28.5 1

2. & UMhi@ WaE0L L6, 6 [HimieueotSEledr, T1500 LoSILILIET6N Liki@S6m6lT 66la16UM(TH LOMS(LPLD
UMTRIGEDMT. (PFHED [HTEOTS LOMShRISEeD, el eumrhidi Lrki@serfled 6 Lhisler 6Xlened
wpemmGW 10, %15, 20 wPHMID I30 H&W. SHS HIEIG LNShHIGHETED EUTMHISLILILL
LGS EHHS 6FSSILLL FInsf] 6eme0enuls &HMeoord. 2 608 eXlenLemil FlLI.
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3. eoreuepd eleunriisEnsd enLHlemeenwll OUTNISHS SIS 6160868556mSHE ST600Ts.

I 0-10 10-20 20-30 30-40 40-50 50-60
o 7 1516 4 o

4. Udetreumd efleuTmisHEhsE sTNSflenil UTNISS SIS 6X16058556mSHS HIT6T0Ts.

25681012

Bl23107 38 5

5. Uetreuepd eNleuIrisHEnéd@ &HMednerr 6flessH6mSWID  OHMID SHTeOMeT 6flesHsHs5
618 (IQEMEULILD SHITEO0TS.

BT 0 0 20 30 40 50 60 70
150 142 130 120 72 30 12 4
6T 6001600118 6005

6. Q@ HmE swnflseb asnfihsreneuier awnss 2 pusdHuie 30%, 40% woHmib 30%

2_musdHluiemeot (weonGw Suihdlnruser A, B wopmido C gpdlemeu 2 HeunsdHESEeTmeor.
2 pusdHuiled 2% , 4% wOMID 6% FEGHET L(QSIETATENEULINS 2 _6T6T6DT.
2_pusHuledmha sweumiliy wenmulled @ HHE& CoHIHOSLSSHLILL(H Sigl L(QSTETE)

® aeord &Hevorh LNSSILGHADE. SbF UwsTer Hme Bupdmb C -er cpeobd ®
2 _HeUNSSLUILLIGHLLSDETET H&0SS6) SHIT60rs.

7. 3 SHe00rs6T WHMID 2 eLetorserfledlpihg Smetork HUT 61&T60TL 6 G(R HEWLOSSLILIL
Geuetor(bld eTevfled SMHSHS &(p6led
(i) ewetoraseT ebeomoed BLUSHSBTET HBLPSHBH6Y SHIT600Ts.
(ii) @CT 6 <pevor BBLLSDH ST [F&PSS6Y SHTEToTs.

(iii) oyetorEB6em ebe0Moed BHLILSHSTET HHLPSHSH6Y SHIT6T0Ts.

8. @O uWs UNT&GL HleneowsHled (WwedpGw A, B opmib C eredim &iiger (Lo&l(phsiseT)
50% , 30% wmpmib 20%e_aremeor. 5% , 7% HMILD3 % &K S1SH6I6D 2_6iTarT &600T600TITLY &H6iT
G530 QFIIWLILIL 6l6bemeD. SHSID QFWILINILLL o&\(PH&I&H6T C&FTHemenr OIFIILILILI(HE60TM6DT,

6T60fled &60OTEvOTITLY. &S0 FILWILILLIGBLILSMSTET HlSHLDSH5H6Y &HMT6ToTs.

9. mreflgp eundliueul sevor&asbLII6TLG 30 6ULISISHEGELO6D 2 _6T6em S 600T eUMFILILITET &H6iT
0.30 WHMIb 30 UWHESS S 2_6Ter Spevor eundiLmeTiser 0.20 6f&SLD 6T60T 266 g.
30 awgssed & o den eundlunenisefledr eldlsd 0.80. gweumbinfedriig

GalihOSbh&SSLILIbLD 66 Shevor eundlliLmen 30 eugI&HES S 2_aTereurmiil @BLILSDHSTeor
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10. &Cr esems Crréad HILLNGS 1 OHMID HIILTSE 2 Syéwer shalerner. samsfluing
aCr Crusdled HULTSHE-1, 9 (PedDU|D, HIILTSHSE -2, 10 (WedMW|LD SithdledTmeor. @mevorh
glliLun&&lserfleor g60e0lgseiTemio 6eoTm GuTed Siemeudlebemen. FTMEHLING HILILTEHSH—2
&bHOTD 10 Wemmaefled 7 (peomaeT Qeddledr 5g &LUUGADG. UG &L LLbD
Crusdler BeosdHett g QM &60ob &AWNs &SLULUGEADS. WeoTTd g ETHSHS
glliursHuiled Sha sLUULLG eTetug egflwelevenen. Sihs e0&H&MeTH SHILILITSSE
2-60 HLLLGbEUSHSTET H&HLDSHSH6Y &HIT6T0TS.

PN G LIL|6DT

o &b euflemsemI HTEOTS &lO LUMSMHIGETTS L6586 snlqll Q6 SleTenel 6reiTLg)

SHITEOLDITEOTRISEIT 6T60TLILI(hLD

L ®wm alflosemw usHF &0 unsmsens Ufless &sniqul QI SieTemel  6reTLS
LIS SILOMEDTRIGEIT 6T60TLILI(HLD

® ®m ealflosemw HTM &0 unshsens Ufless smgul QU SieTenel 6reTUg)

BT MILOMEDTTRISET 6T60TLILICHLD.
o Q2 = D5 = PSO = @GCDI_ ﬂ@m

o SHTEOLONETHISHEDEHS GenLGuwiwiner efifs = Q, - Q,

@ o Bemsd gonafl = = nl S @

e aD- Q3;Q1

L 560f15S OFML ([HoH&ment srnaflemw auTmSs& sansf efleossnd MD =

2|xX-X|_XI|

o A mmb B spflwieor b sninhs HlesLpeyser erevfley, [flaspey B erhaeorGeu mLbhgleTerGungi,
Hspey A -6 HlubhsemeTés@LULL &g se,
P(ANB)
P(A/B)= “P(B) ° P(B)#0
L Guuietr Gemmid (Baye’s Theorem):

S eretm &nmieleuefluied, 6eoTemM 660TMI ENlEDEHGLD, (LP(REWOWITET HHLPFFH6T 6T60TS.
E,E,E,,.. E, ssneug P(E) # 0 (i=1,2,3...,n), S —g& ening A aeim aCGaeib Q@
Bepsdl S=|JE, eefleb P(A)> 0,
i=1
P(E)P(4/E)
3" P(E)P(A/E)

@he  P(A)= P(4)= YP(E)P(A/E)

i=1
- 144 ‘ 11 241D u@GLIL GUetslldbd BellgLd LoMMILD LeTeflufwich
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SiemeveI6U6TTT / [Fl&LDel6eu6TTT
&60TemM 660TM) 61605 ESLD
&6 6T

HMELLOM6T 6X160&H&HLD
&HITELLOMEDTLD

&nmie6uer]

&0 euMmLILIL|6Ter  [Hl&LpeYS6T
goeumiii G&ng e eor
gnaifl eNen&sLd
gmyLfleveon [Hl&Lpe &6l
&ngy HsLpeyser

&afl6s OSMLIT
QBMGHSBLILLL efleurhi&Her
QSMLIEFFIMTE0T O\SHTLIT
Hlanssey
HUbsemetTSEGSLLLL H&D&S56)
HTDHMILOTEOTLD/ FSHLOMEDTLD
LIS 60TLOME0TLD

((LG)

(WP(REDLOWINTETT HlEHLDE &6
efi&a

Frequency

Mutually exclusive events/ disjoint events

Quartile deviation
Quartile

Sample space
Equally likely events
Random experiment
Mean deviation
Independent events
Dependent events
Discrete series
Grouped data
Continuous series
Probability
Conditional probability
Percentile

Decile

Mode

Exhaustive events
Range
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SemevtTiLF QFWeOLITGH

8mnifluiled flewLssLOMD LULID|

Spsangomd o gedl / elewreys  GHUWILemLl

&MihHd L6d Levofl G meraer QULsHsHsHed SHeHELD.
Lig - 2

LwestLbSSH GeoGebra  exleor 1ith Business Maths | % "% & vk
Volume-2 u&&SHDGE €F)&. 2 hiGeT UMD A

(s
1 Protasdny-10 < rlm..«pnﬂm,u et

Punen 1

CRAPTER § Chmetion. 8

ILE amt ) b 4P, 1
me e
1 3

Bty By L b P b i, AL

8t T s o bt st

m‘; B4 B

] 4 -
o™ e o " ™ e

6 5 = TRk 408

MEIXPOE  BX

(25 Prokaiality that the By fective is frem Clomperey 11 = PESE) = = L W

"Probability—Bayes theorem"

see the answers.

eTeiTLemSS Caiiey e&ig), G]aarr(bej,ﬁ@é:@Lb S LIhI&HemeT S
Gaiey G]'eﬂi.lgj, ugliuquins Hespssellenenr sinfs. Select the work sheet Probability-Bayes

theorem Find each probabilities step by step as shown and Click on the respective boxes to

/€ 17 B ttana ﬂ\__\‘
s

| & Seame | htipniwww geogebraonymigitn
= GeoGebra
-

11th Business

Maths Volume 2

Mg nn e

Ot

FEOALSUTY. BT T T

]

L P g e

Lirear Proct asmeren,

CHAPTER-8-Question-45

Let Ey, E;, E5, E, be Products from Factories, AB,C.0.

Let D denotes the defective product.

Orea=  [res-

Cees=  [rea=
(rogy=  [(Jeogy=  [(Jroey=  [JeoE)=
[ ]answer-1
[Janswer-2

A bolt manufacturing company has four machines A, B, Cand D producing 20% , 15%,25% and 40% of the total output respectively.
5%, 4%, 3% and 2% of their output [ in the same order) are defective bottles. A bottle is chosen at random from the factory and is found defective
1. what is the probability of getting a defective bottle. 2. Find the probability that it is from company B.

QFWEOUMLIGM&SMeoT 2_T6dl :

https://ggbm.at/q4tsyvys (or) scan the QR Code

ol L]
B147_11_BMAT_TM
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QL bDEY HMID OSMLILL CGUTsE LGLILMLE .

I @ BNMed BrhTé skl &6
@by SHunuSemns UsHSTeory UeTeu@md UMLS
&([HSEIH6W6N LomevoTeT &6 Ll gisesmerer Quigid

® snied Nwiselr QLbMeNsS &6l HIHSSHIH LHMID
SIGHEWEUTS HE00TEHEHI(bLD (LLEMMSHET.

® sulilwTGoefledr T QL(bDES &Y
LIy CunésGseafler &mHSSIIH OHMID OSTLIL CUTSHESS
618(1D.

® y & 1bg X e OBILIY Cuné® BaMb&eT LHMID X 6T LG

y o1 QFMLIL CunéE Casmbaer.

9.1 QLbDeY

SN HLD

(PHemSW LML SHHed BD @GT 6@ onmluledr LietorL&enens &nHEDILD.
2 gNIevorons, LEILELETTTSET, HlemmaeT, & WINTki&e, enpLIaUTLSleyserT,

eXlemen &6, M LIEME0TSH6T GLITEITD 60 6US6T Sy (SLD. @ 6)6EUem LI LIGLILITILIEY ST
@hemD WLMMIUTLGL  uGLuUmle] ererlup. deo Coomseafld S |
wIM&EpsdHenLBuiwimenr 6STLIemUS  HhevorudHled mMD  eSlHLLLD ;
e&meT@eund. 2 Fnrevorons eLMherfledr elewed WHMID SiFHeoT eXMHLIEWEDT :
ShewsuledT 2 wrd WwOHMID w&evfleor 2 wrd, eflemed WHMID CHeme, L

elemen&aed LOMHMILD eI AUTLHIE, 2 WITLD LoMHMID eTemL. GUITETDEmEN ShGWD.  SMTed LT s60T
@euaumpns QLGOI  HHSHSIHEUTETH BIetoih SLOH  ASDHS GuouLL
MBS EH&HEHLCWILITETS GSMLIEmL  GETEMmDENTETN &Mibhg, aDnm SD&HSD  SHITEmID
@mwnrsefler Ligenw Sededg HLHemw emelibeugibd, UGLUMLIEY aFlieugioner Lereflufuwieh

UGSLIUMLE) | QL (bMeUTGSLD.

9.1.1 e@L®weler aunger (Meaning of Correlation)

®LbDeY eTeTLg @Ietoih e SiBNHG GCLOHULL LIsERSE SenLGw 2 _ermer
esrLilledr Siememer GHGHOTDEH. @ ipluiledr wIHMD WHM MBluled IHDSHENS
amLbSSletmed Sieuail(H LMlsemand QL (bmeY LAMIS6T (ASTLITLET6T omml&eT) 6T6drGLmLD.
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9.1.2 gLobmeler euemaser (Types of correlation)

&L (bme| LeoLl Lifley&senns euensLLbSSLILL(HETaTS. HeUDMIET (PSHSILILDTE0TEm6)

(i) GCrflewL QLbmey
(ii) erdiflemwL @Lbmey

GoiflemL oHMID erFliflemL QL bmeunenTs onmlserfler nhn&Sler Hlemgsemwis sMibHSS.

CriflenL @Lbmey (Positive Correlation)

B wnrisefler HILIL&HEDHD ET Hemauled MMILLLTED, SiGTeugl, Qb wmmlullesr i
siflafla@oeunpg, L er asrLiyenLw wHGmre wrmluler waHiy siFsflssmGeon
Siebe0g Q@ mluller W GSedDWDLOLT(IREH AHHDIL T OSTLILemLW WwHEOITH wnmlulledr
w&ll GemmbeTCeon, sieuelm wMMsEpsHenL G 2 6Tt asnLienu GriflewL QL (bme)
eTeoTH@EmmLD.

TbSHHISST(b&eT (Example)
(i) sevfl werllaT&6Medr 2 wimib HMID 6TemL
(ii) eflemen LHMID Sierflliy
(iii) wempriemPley HMID LUl sefler ellemenéged

(iv) eugeumil LHMID 61&F606Y

argliflenL @Lbme| (Negative Correlation)

B wnh&afler WHLILGESET rHTHlensuled LOTMILILLTED, ASHTeUSH QIH oMMmluledr Sl
31H&f5ESLD LR (S160E0 ] GeMDLD CILIM(RSI) SSHEWIL 60T OSTLTLI6ML W DM mmlulleor &L
&mDHSTCN (Sive0g SiFlaflssnGeon) Seuedlp wM&ERSHHHLEW 2 _6TeT EOHTLTemU
adliflewL QLbme ereorEmmLD.

ThSHHISST(b&eT (Example)
(i) edemeo LHMID BHeweu

(i) HEUNE asasHs Geustorg s STeOLD LOMHMID S6OLI LTS SSEU6m 60T

(iii) vuiFsefler eflemenésed LHMID elemed
®Lbne] Qeremio (No Correlation)

& wrBluled abukd wLIHDSSeT WS WwHODIE WwIBluled UG WIHDSS 6T
wHIIDGS &mTevorons Siemwwledevene eresfled, Sieuedlp LIMSEBD LD HHmenel

6T60TLILI(bLD.
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ThIHHISSM(b: (For example)

geufl evflgefleor Hlewm WwHMID ieufledT Hemed (Wiquiledr HIMD Siebevd SHevfloeflgeufleor

o b wpmib Sieufler Hemed (Wiquilerr Himb splweunBihélenL G & QLbne| SmULems

[HMTLD SHEVOTIqLILITS LMT&H& SWIeiD.

ererflw

®Lbmey (Simple correlation)

@nevory MMBEHHS SemLGuWwTerr QLbDe, eraflll 6L (bmey 6ereTLiLI(bld. SrevorahH&
GuouLL wMH&EHsHE SemL GuIImeT QL (bDeY, LI6iT(W& 6L(bDeY eTedTLILI(bLD.

LledTeuHeu6nT QL (bMEYS 618 (1R6Nl60T 5600115 (LLEMMEETTGSLD.

9.1.3

(i) #smed elerdHsLULID (6uemruLLD) (Scatter diagram)

(i) smied NwiTsevfletr QL(bDEYSHASLY (Karl Pearson's Coefficient of Correlation)

damed elendaLuLLD (Scatter Diagram)

(X1 1), (X5 1)) ... (X, Yy) erettuemen X ommitd Y wnnisefledt N @emevor oSILIL&el 6T60Ts.

X &0 FIILGHem6T X 58S HlewFUIID HHEIL 60T OSMLILEWLII , Y —60T FIISHem6T Y &5 S

demsuigid GBGGLELTRE HedLESI umIDd euedTULD &smed efleTésUuLLD 66t

@ SimWP&HsSLILGEADS. X wwomId Y wrrelsefler wHlLsseEnsSlenL G 2 _6Terd OSMLTemL @

@eueflendasll ULD UTHluedsHeTmg.

erefl GrpIGaML (b QL bnelhsner fsmed ellenéaslILLTkisseT SGLE O&MbéELILIL (HETeTeoT.

LIMlsEBS&EenL G eTSHliflemL. L (bMEY 2_6iTar g 6T60T6dITLD.

Y A Y A Y A
0 Positive Correlation X 0 Negative Correlation X 0 No Correlation X
Fig 9.1
(i) eMéaslulL ydreflser Goed@mpmsHwl Gunbdlenerrd  CSHTEOOTIIHHSTED,
rMlsEnsElenL G CriflemL QL(bMeY 2_6Targ) 6T60T6ILD.
(ii)) eMésliulL ydeflaer  SpEHrHHAWL  BursHemenid  OSBMTETONGBHSTED,

(iii) eM&ésuulL ydafllser ereuells GunsbdHlemednuld 6\&Me00Tq(HoHHeNeDemed 6r6ufleD,

‘ ‘ Chap-9_BM_V2_TM.indd 149
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9.1.4 snyeollwisefler QLbDeys s (Karl Pearson's Correlation Coefficient)

semeodnhs 2 ullfluied gpleumen@pd WHMID LsTerfluied [FlLjeoorHLONeT &MTed LT &6t
ereotueu] @@ LMSEHSHHLBW 2 _etemr CHISHGHML(B FTLILN6T Siememey elleufloas
(DTEHSHHEIQW)  &H6001lH (PeDMEMW 2 _(HEUTEHEEOT. BeoL(wemmuiled, 6ILHLOETENED
LWeoTLGbLSSLILGBD — srielfwisefleor  (wpempwineorg, UWwisefler @ULDeYSO&HIQ — erer
SIemP&ELILGEADE. & 1 eTedtn GUUILLT6d GUILIILLIUL (b NedTeuBLOMD) euemTWNISESLILbGEDS.

_ COL(X,Y)
~ 0.0,y

, @k cov(X, V) = L (X—X)(Y —Y)

ARG )
. N SNE O S, .
S (X X)(4-Y)

EESINDY (B

i=1
RLObDeYs asWeainsmer ellersaio: (Interpretation of Correlation coefficient)
SL(bDeYsS a5 —1 0mhe H && enLCw 6If WHllienLLl AUDHIHHGSLD.
G&UUiLged —1<r=<+

® 1 =+1, arevfled MH&HEHSHS®LBWLITeT QL (bME] (W(emwwiner CriflemL L bmey

6T6oTLILI(HLD.

® =1, ererfled WwMH&HEHHE ML BUWILITET QL BMEY (P(RemWTer erFliflewL QLbDey

6T6OTLILI(HLD.

® =0 erevfleb OMMBEHHH ML G eT6ka S ASHTLILID E6D6med MU QL (bDEY SIDDE

6TeoTLILI(HLD.

aTeorGeu QL (bMEYS Q&(REUTEITSHI QL (bmeletr Sieme)] HMIDb Hlengenil eleuflsbSmng.
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RLbDEYS O1&H(REME STEWLD (PemMEET (Methods of computing Correlation Coefficient)

(i) spmeflemwl OUTDISS efleo&sd erhessLLGIL Gung: (When deviations are taken
from Mean)

QLObDem6N SieTHGSD LG &H6emfls (PewDSEDET aLBLeTaled  HewL(pemmuied
LWL SSLILIGbeS, Tuewns NwTgafledl QLULDES Q&1 6T6T HeWPHSLOLMID SHTT6d
T §60T (DD SH&LD.

X, - X) (Y,=Y)
2( i )( i ) zxy

r= i

B x =(Xi—X) wpmb y=(Y;—Y);i=1,2..N

2 muUugseafler eflessmasr srmnsfluledl®phsd oGSSUIUGLD  auTRs LG

S(wenmemwl LW6eiTL(bSS Geuetor(hld.

seorbGsafledr Firey smevor Lg&eaT: (Steps to solve the problems)
(i) Buevorw O@NLTSefleor eanarl, SiHmeus) X LOMHMILD Y &mnetors.

(ii) Bresore OsMLisefer elessmiser wemnGw X whmib ¥  seflembha abhés
@zemevt X DHMID Y 6T60Td SMILI(bS.

(iii) x wHMID y SpSweunnierr eNeodsmigeafle eUT&HE Fn(bGHed HEOSGHL (b, eUDEDD
Yx* pmib Yy*  erenrd GSMILLbS.
(iv) x Hmib y serfledr eevdsmhisemerll OLHEES, HUDDIET Fn(bHED LX) HTETUTS.

(V) 2Zxy, Xx* wpmb Yy’ sydweupmiedr wHlysemer GoHEHETILE &I THSHled
T Hlulps.

ThSHHSSML (b 9.1

HedTeu@pld efleunhisEné@ Sniied L sefledr QLbmeys Qs (pellemers &eturédlhs

L (hme LommyLd C\FIL s CLITd@ LGLImiie)
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Siey:

6 =112 144 10 -9 81 108
8 ~10 100 12 -7 49 70
12 -6 36 15 -4 16 24
15 -3 9 15 -4 16 12
18 0 0 18 =1 1 0

20 g 4 25 6 36 12
24 6 36 22 3 9 18
28 10 100 26 7 49 70
31 13 169 28 9 81 117

DX=162 2 x=0 2, x*=5982.Y=171 D,y=0 D y*=338D xy=431

Sl Leuemeoor 9.1

1xy
r = T——
J Zx? Ty
) @i x=(X- X ) womio y=(Y-Y ) &

Txy =431, x?=598, Ly* =338

L 431 431 oo
"7 /598x 338 449.582 7"

(ii) wglyser wIHDLSLEMOED eTh&HSLILIGILAOLTIRE (eleossLiledeomosd) (When
actual values are taken (without deviation)

wElyseT GHUNIL 5568 siereled Arwgns SmesLd Hleneoulled LleTeubD g SHImD
LIWI60TLI(h $SLILIbE60TD &)
. NEXY —(ZX)(ZY)
VNEX? — (XY X/ NLY?> — (ZY

ThSHHSHSM b 9.2

UetTeumld efleunmmigefledl pibal 6L (bmeys 618 (Q6NlemenTs: &Heu01SHE(hs

12 9 8 10 11 13 7
14 8 6 9 11 12 3
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Siey:

Brevorh BT SH6rfled 2_6Tarm eTevor eXleunraldbe mul 6TetoTdennd ©_eTemeot. eTeor@eu Frmaf]
660G 2ars& FINEUIdlBHE 6X605E ET(hSHSHMDED L (bMEYSH 618 (LQ6NEMEDT &METITEDLD.

12 14 144 196 168

81 64 72
64 36 48
10 9 100 81 90
11 11 121 121 121
13 12 169 144 156
7 3 49 9 21

DX=70 D Y=63D,X>*=728 D.Y?=651 )XY =676

SiL L euemeoor 9.2

_ NZXY — (ZX)(ZY)
JNZX2— (X X /NZY2—(ZY )

7(676)— (70)(63)
V7(728)— (70 X /7(651) — (63)?

322
339.48

r = +0.95

(iii) ears& Fgnafluled pibg ellessb erpedsliupd Heneouled (When deviations are
taken from an Assumed mean)

snnaifl (W eretorevoms @ebeons [Hlemeouled, signeug X womid Y esrisefled smamfl
20.167 wmmib 29.23 erevfled GmaeorL (ewmulled QL(bMEYS SMETNIDEALM(E &H600TSHED
HIq 0TLOMEUTHTHEYLD, MFld GHILD ThLLSTHEYD SHHEGLWD. Sleueunmreor Hlemeouled agd Frmaifl
(PemD D QLObMEYS as(peleners smevoreond. eNleosswners 2ass sanafluledmhs
eT(b&HSLILGLD [Hlemeouled LNeoTeuBLD &ySHTSHemSLI LILICOTLI(bSHSEDILD.
B NZ dx dy — (Zdx)(Zdy)
V/NEdx? —(Zdx} X/ NEdy? — (Zdy)

i@ dx=X-A wHmib dy=Y-B. A wdmib B ereitLieor 2ergé srnaflaer.

L (hme LommyLd C\FIL s CLITd@ LGLImiie)

‘ ‘ Chap-9_BM_V2_TM.indd 153 @ 04-08-2018 11:23:12‘ ‘



® [T [ [

N
| &/ E

oags IS (PeMMEMII LWETUGSSIDOUN(RS 61hg WHllenu 2asHs sanaflung
absSTID QCT eflemLsmer HenL&HESLD. BmhaGundleId a5 Frnaflenwd
arnaflée AmBTenuled 6T(bH&SBUNG), H6oToHED erefemWITETSHTS EHEHELD.

e g§ Fanal sevrdGsafler Sy smevor Lg.&eT (Steps to solve the problems)

(i) X esnLmée 2aas sxnafuledmhal 660681 6T(bse), Eeiellendahisemer dx eTeos
G&NSG Ldx HNevors..

(ii) Y esnmés easé sansfluledlmnha efessd erbssl, Seueledshisener dy erer
&Nss Ldy snevos.

(iii) dx-g euissliumsd Xdx’ snens.
(iv) dy-g euissliuepsd Zdy2 SHIT600TS.
(v) dxwbmib dy syélw @resorenLi|b OLmSHS Ldx dy sneturs.
(vi) X dxdy,Xdx, Xdy,Xdx* vpmio 2dy* sydweunmledr wHlliysener GoBens
QBMLESSLILLLE &oHHTsHHe0 NTHulnhs.
ThSHHSHST b 9.3

HletTeumeuaTaUNMISHES QL (bDEYS 618 (p6lenenTd &HTevordh. GLOGID FH6E0T 2L GILIM(IHEme
QeuerfliLbS8l.

(o1rhl & eoraiserfled)

Lo&eufledT & _wimib

67 68 64 68 72 70 69 70

(o1l & eoraiserfled)

Siey:
SHemFHUN60T ©_WITLD (SirkiGeoraiserfled) X eTe0Teyld, Lo&6ufledT 2 WD (Sirki@&e0rhiserfled)

Y erevoteyld \&BMeS.

65 -2 4 67 -1 1 2

66 -1 1 68 0 0 0
67 0 0 64 -4 16 0
67 0 0 68 0 0 0
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H . mmn [
68 1 1 72 4 16 4
69 2 4 70 2 4 4
71 4 16 69 1 1 4
73 6 36 70 2 4 12

D.X=546 D, dx=10 D dx*=62D,Y=548 D.dy=4 D dy*=22 dxdy=26

Sil Leuemevor 9.3

N Zdx dy — (Zdx)(Zdy)
r =
J NEdx? — (Zdx? %/ NZdy? — (Zdy )

8ni&
Tdx =10, Zdx* =62, Zdy =4, Ldy* = 42 wpmib Tdxdy =26
(8 X 26)— (10 X 4)
V(8% 62)— (100 x /(8 X 42) — (4)
168

T T /396 x /320

168

r =

r = +0.472

SHeMSWIFle0T 2 _WIThi&eT OHMID SIEUTHEHSHES GSTLILEMLII LO&H6OTSHETE0r 2 WITrkiserT

Sy@weunmin&élenL G GBI WITeT QL (bMDeY 2_6Ters.
ThSHHSSML b 9.4
Hetteuesld efleunriiserfled[bbhal 6L (bDels E1&(QemEUs S600TSHEI(bS.
N=9, > X =45, >.Y=108, XX?=285, XY>=1356, XLXY =597
Siey:
_ NIXY — (ZX)(ZY)
VNEX? - (ZX )/ NZY? - (ZY )

9(597)— (45 X 108)
V/9(285) — (45 x ,/9(1356) — (108°)

+0.95

QL ObDEYS Qs T

\
Il

ThHHSSML (b 9.5

SlpsetorL efleUIThISEDSHS QL(bDEYS OSH(QENEUS SHETISHE (hs.
Txy =120, Lx* =90, Ty* =640
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siey:
Xxy =120, Tx% =90, Zy2 =640 61601 QBM(bSHSLILL (b6TETE)

_ Ty 120 120 _120
JIxPEy?  /90(640) /57600 240

.r = 0.5

9.2 51 QLbDaYS a&(p (Rank correlation)

9.2.1 evfwiewereflesr I QLGOS &Y (Spearman's Rank Correlation
Coefficient)

1904-6b gmeveiv eTL_6ulL Ll e1oedT eT6dTm LNfl 19600 2_6meiluied 6uEDEIGITTTED 6L (bMEYS
O&H(QEMEUS SIHHET PO SHTEOVID (PEHDMEDWSH HeoorbLIGSSHTT. GD(Ipemn STHEMS
Sl LILEDL WSS OSTE00TL &l SDWemn ST LIGTITLSH6TT60T SiSTeUE| HM6Y, SIPE, [HLHEWS, &600TLD
GuneTmemeus e Siamelih OFLIWIT LIETLGLSADE. Bsemer NwTselledr QL bmeysastp Gumed

eTevuTevOTaNENled iemeli(h A FLIL Suieom ).

5e0fl6s efleuThseEprsd WLGEL ST QLGDeS 6&H(pemel LWeTLUbSS Suiei.
Swennuiled QUEHLUTID (P96 CoHmImuionersl, eraerefled @wenmuiled 2 _650TemLOITET
AL H6T0TSHSED OSBMETEMLILI(beUS evemed. svLTITEL6ITell6hr ST QL(bDEYS OB “ rOW eredTm)
o gsfldalulep, 'p’ arediméd &MUILgeT cpelb GSUILALLILIGSOSTDE. evfwiieweirefledr ST
QL (bDEYS Q&Y HTEOITUSDSTET &SHSITLD,

6Ld>
= 1-—2=*
= NN =)
SILEDG)
6Ld>
=1-
P N°—N

@he d = 8reoiep sumsefler Geumiune = Ry — Ry ohmib

N = Bemevor 2_mliL56rfl6dT 6T600T600(185H6m ..
ST QL(bMeYS a5 —160lmha +1 && enLGw 6 wHllenull AUDIIHSHESLD.
&UuSlged —1<p<+1

evTeuoeTenlledr ST QL(BME| SHeUUISGEBL OUTIRE, HMD GSTetorh 6UEMEHWITET
& 60018 (&S 6M6IT SHMTEU0TEITLD

(i) sIMSET ABMHSSILLGHSSD LTS

(ii) sIMRISET O&MHESILLTS QLTS
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ThHHSSML(H 9.6

yemeflufwied mmib sevoflseflwiedled 10 wnevoreuiser Oupm sreuflemaser HGLE

Q&M(b&HBLILIL (HEITETEDT.

ST QL(bDEYS 615(LQ6MEUSH SHTET0TS.

giey:

R, eretrug yeefluiwed umLgdled omeooreuisen eLpms sTeuflemns eredrd. R, eTeoTLg)

SHevoflgaflied LML G&Hled LometoTeul &6 OILMMS ST euflend eT6oTs.

1 1 0 0

2 4 -2 4
3 2 1 1
® 4 5 -1 1 ®
5 3 2 4
6 9 -3 9
7 7 0 0
8 10 ) 4
9 6 3 9
10 8 2 4
> d*=36

Sl Leuemeoor 9.4

ST QLGOS &1 EBLE Q&M (b&ESLL(bETETE).

_ L 6Xd
P N(N?=1)
_ L 60G6)
10(10°—1)
= 1-0.218
p = 0.782
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TbHHSSML(H 9.7

aip@l Gurliguied ukBshm 10 GurliguwreniseEnrdsd, cwerm BHudser efldHss
srauflens EBLp O1&M(bHSLILL (HETETE).

Wa6ed BHLS 1 4 6 3 2 9 7 8 10 5
@uevorLnb BHuSH [ 6 5 4 7 10 9 3 8 1

eedromd BHuH 3 7 4 5 10 8 9 2 6 1

ST QLObDeYS es(gemeall LWaTLbSS b B BHudeersd sl &wmdSHed
GILIMG6UITETT SHETNIS(LPEMD 2_6TETS)| 6T60TS SHITET0TS?
Siey:

R,R, R, derediuent wemmGuw (pSHed, EIetorLmd LOMID  EPEITDITLD BHudser
GurmligwnenI HEhsHE Si6fl55s sTeuflensenwsd GHSHHeTnE).

4

6

3

2 9

9 10 8 -1 2 -1 1 4 1
ZN U D -2 0 2 4 0 4
8§ 3 2 5 1 -6 25 1 36
10 8 6 2 2 -4 4 4 16
S B 4 0 —4 16 0 16

D di, =82 > di, =22 D,di, =158

SiL L euemevor 9.5

6Tdyy . 6(82)
N(N*—1) 10(10%—1

Oxy =1- j = 104969 = 0.5031

6Xdy, 6(22) 132

Pyz = 1- N(N*—1) " 10(10°—1) = 17990

1-0.1333=0.8667
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6Zdzy 6(158)
=1-— A = 1- 5~ =1-0.9576 = 0.0424
Ozx N(N?*-1) 10(10%—1)

SresorLnib wHmId eweTmd BHuSeErdHE SemLGUIWLTET STQL(bDEYS 18R JSTEUS)
Py, GTEOTU& cPeiTml Q& WR&H&eflemL G, end wLHMID AH& Hemwm  C&MeToIbeTeng). 6TeoTGey,
SresorLib HmID epedTmLD 1F & LIk & 6rh & & emL Bl Siplied LD 6(H CILIM &IEUTET STV ES(LPLEDD
SMeouTLILIGbED &).

ThHHSHST D 9.8

ECL Q&Mh&E&LILL(beTer efleUThISEDSHES ST QL (bDEYS 615(LQENEN SHTETITs.

40 46 54 60 70 80 82 85 87 90 95
45 46 50 43 40 75 55 72 65 42 70

Siey:

X eTedTLIZ) LIMLLD 1 6T60TEYID LOMMID Y 6T60TLIS) LIMLLD 2 TE0TLD S(IHSEYLD.

40 45 1 4

-3 9
® 46 46 2 5 -3 9 ®
54 50 3 6 -3 9
60 43 4 3 1 1
70 40 5 1 4 16
80 75 6 11 -5 25
82 55 7 7 0 0
85 72 8 10 -2 4
87 65 9 8 1 1
90 42 10 2 8 64
95 70 11 9 2 4
D d* =142
SiLLeuemevor 9.6
o =1 N(?\Izzd—z 1)
6(142)
S TTITERY)

0 = 1- 155 =0354
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1. Sereumb eNeurmsHEnsHd QL (bDes 618 (Q6leneT &6uuTéHd (hs.

5105111243271
1628 5 1 4 6 5 2

2. UYereupld efleuImi&EheHE QL (bDels 618 (R6emet &600Teh&l(hs.

PO i+ 10 24 21 26 22 15 20 19
T 51 36 48 37 50 45 33 41 39

3. &seoureuI&ET  WLOHMID SeuiSHD Weneoteflwiisefledr euwShHeEenL Guiimesr 6L (bmeys

618 (LR 6M6Y SHITETITS.

23 27 28 29 30 31 33 35 36 39

18 22 23 24 25 26 28 29 30 32

4.  ereumo elleurrussefledl®ha XwHmid Y esnLisepsdlenL Guw el bpeysd e&(peilener

HE00THE(HS.
| Xx | v
Bemevor Gamg saflett efleurrigarfleot 15 15
6T600T600f1 86008
&L (b& sanarf] 25 18
FLL efleodsd 3.01 3.03

grnafluledlmbai’ oupLILLL 660 higerleor 136 138
BT &S hISH6IT60T T (hFH6D

X womp Y esmLisersd wemnGw seupmler sonsflsefledmhgs  OUDLILLL
6Xlev& & hiserfledr CILIHEHSHEVSHETI60T 8n(bSHed 122 ShSLD.

5. Udeaumb efleunmhis@hésd QL(bMe&0&(D H600T5HEl(be

18 21 24 27 30 36 39 42 48
35 48 28 20 36 25 40 43 39
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10.

5166 sirleys Caiiey

HeTeupld efleuThisEH&HE QL (bMEYS 61&(R66m6uT SIT6ToTs.

X 89 9 69 59 79 68 62
121 72 88 60 81 87 123 92

seouHsTenT LsHeNsd elevorevoriiun &g 11 efletorevoriLSMTITSE@EH&HS 60 HmieueTd
BLSSW Gurliysd Careded flmeormieysd Caiey wHMID ST&HS AMleysSECsIeNed SieuTser
eumm w&llieuesorserleir efleunid SGL O&Mb&&LILIL(bETETE).

Xl SOTETOTLILG T A B C D E F G H I ] K
20 50 28 25 70 90 76 45 30 19 26

Hmermileys Csiey 30 60 50 40 85 90 56 82 42 31 49

CuwCBe a&MbesILLL elleurrisefledl b sollwirelwerefler ST L (bmeys 61&(QeNlemeor
HEOOTHE(H5.

LSS LOMETOTEUT &6 6l6vvflHeiluish HMID &evors@L LdleNed umLgHed OUDDS ST hIG6T
UledTeusLOMm)

6uevoflBelIed 6 4 3 1 2 7 9 8§ 10 5

Lot 4 1 6 7 5 8 10 9 3 2
@ unLrserfled nevoreud &erfledr Sinfley eThg SenelDGS ASMTLITL ML UIGI?

gweumiiy (wennuled CaIHeaSbeEsLILLLE FEUSSWIL L& Geuemevsefledr oL i
eflemen LOMHMILD 156D 6Xlewe LFleysF QFILILILL (bETer ).

hE ANt o 300 450 800 250 500 975 475 400
SIF6D 615606 273 486 734 297 631 872 396 457

evLIWLITEL060TED 60T BT L (bMEYS 618 (1R6N6M6TT &H6TTTE:SE(HS.

68T pevoriqed LGS 10 wmevoreuiset A wHMID B unLiisefled aubDD sIhiser &G
Q1&M(b&SSLILIL(bETETETT. ST QL (bDEYS 61&(6NlemET &600TSHH (hs.

A-eir sreuflems [N SRV 4 5 6 7 8 9 10

PO 6 7 5 10 3 9 4 1 8 2
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9.3 egmLiyl Guné® u@uumiey (Regression Analysis)

@geuemguiled mHMD Q@ wrHsEbsHenLGuwner Hlews wHMID 2 melledr euedlemio
y&weunenn sierellbld QLbDe|l uGLumielenerl upmlé &HEDMD. i@ ASMbaSE&LILILL 6
npilulleor wENeBlBHE HODH Wwrlulesr wHllienu HID WHLNILGeur Sebeg) &evoflésGeurn
Buiab. THSHHSHHTLLNS, ailened LHMID GHemeu eTeITLISNT QL (bDEULl OLHMEMEY. ASM(bSHESLILILL
ellemend @ ermU eTHTUMTSSLILGbL CHemeuulleor SiememeuGLIm S160608)] O&M(bSSLILLL B8 emeuuieor

siemenCamu BoHemeuliLihld elemeouleor SiememeuGWIm [HTLD &TETOTEDMLD.

"Qg,rn_frqﬁl GUTHE  ereTLISHET OUIM@BET WME\&5H60fl6d "sgneflemw Guréd NGTGHTHE
Q&d)gmg,sb" aetusn@WL. &7 Lgneoterdleiv smedLeor (1822 — 1911) eredrm 6 Wl Leor 2 uliy
mILuefwieoneny, wILeUlS OSTLIED S60oMSFUIhISHNeT HBHIMLDEOLT(IRE ST (LpGH6oT
(P&6E0I6L LILIEITLI(h &S| 60T . LOIGHEYLD ©_WITLOM6EDT Sisbev & @6enonent aumnEmmiiserfleor eumfla serfleor
&ESET OFHTENSHWITETEH sINSfLTeT 2 WTHEDS DL OUDSSH SHTEOLEIT &HEOOTLMT. Sh60TTeD
snBung LIyl Gunse eerdn enisemns 2 ulfmLuelwedlsd asmLiy Gedeornoed

Lemerflufwiedled oL (bld EMSHSHLONS LIWETLI(SSLILGLD I 6UMT HeDSWITSH 26T s.

eauemriwiemm 9.1

esMLIYL Cuns@ eredTLg metorh SHve0d SiBME& GMULL s eEnsslemnL G
o _eeng goanfld OFHMLIemU SMbHSLLULL eleunriserfledt Sie0dled MWD SHevoTSHEILIED
SI6M6Y S SLD.

9.3.1 &myyerer onm Hmd smFuUHD onp) (Dependent and independent variables)

alemiiemm 9.2

aemLiyl Cursd Spiieded @ euemsWNerT NMls6T 2 _6Teneor. &600fl&H&&8m g LMD
gnyeen MM 6Te0TeylD  &eoofllLSDHGL LW6EITUL &&nlqWl omnf FTIumm ) ereoreyld
EUEMTIMISSLILIbED &.

6 Lommlullest Sl O&Mb&SLILLLTed HEMTIH LMmlufledr w&HliemLs SeoosbSlL ASTLITLS
GunE BLO&HE LIWETLILED &I Q@6 onmluier w&Hiy asfling Hleneoulled, sisemenr HILINlbeusnd,
SBHEOIL T OBMLIUemLW Wpeamme wrmlullerr wHlewu LweTUGSSID LsTeflulwed (wemm,
QBMLITLL Gué@ eTeuTLiLI(hLD.

9.3.2 esmLiyl Gursg swerunnbaer (Regression Equations)

e MLIYL GundH@ &FLoeTUM(h&ET eredTLenT QSMLILL Gund® Ganpasefler @wimseoolls
SemUUTGD. Snevorh OSTLIYL Cunedd Gonpaer 2 _etengned, @retorp OSTLILL GUTsHE
FLOGOTLIM(h&H6T 2_6T6me0T. &HM(bHSLILLL Y —60T w&Hlkled ermuGd wrmmSHnHEsHU X —60r LoHlILNed
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agnupld wMHDSems  eleuflés Y-er Waneor X-eor LIyl  GunsGF &edTumn(h
LWL SSLILIGED S OHMID asMbassULLL  X-60T WwHlled anuobd wmmmsHnHEshu Y et
w0 ghup wMHnGems eleuflbs X—er Wamer Y —er esmLiyl Gund@s &edTumnh
LWebTUGbLSSLILGEDE. OsTLIYL CuredE swetunpaer (i) Y —eor Wameor X —ebr gwedtum (i) X
—601 L6SMe0T Y —60T FL060TLIM(H LHMID SHeuHI6I 618 (0&&6T LIsdEaum| euensaerfled &Lpseooreumm)
afleufl&sliubHDS).

Uems . Q&BMbeSSLILLL FILILSHemer SieUeurCn 61(hSHSIHESTETEHL LTS

Xwnmio Y wnpilsefled asmbaéHsiul L oHiLsener SieueunGm 6r(hSSIS6STeT@BLD aLM(RS)
8®m esmLiyl GursGE SETUMbSET LOHMID SNeDEUSETT O&H(RSSHET SLP&SEITL TN

eT(RSLILIGLEOTD &

() YeiriBg Xer apriyl Cunb@s swerune:X—X =b (Y—Y)

@mie X esnLfler sgnasfl X ,

Y esn_flerr sgnafl Y,

b = 0,  NXIXY—(XX)(XY)
» 0,7 NIY’—(LY)?
Q& LOHMID 7 eredTugl X wHmib Y pdlweunnler @Lbneysbas, 0 wHmIb o,

eTedTLg Y—-60r gneor X—eor e@MLiLL Gunéd@d

Sy&lwent (emmGw X wpmid Y Sl eNenssmigHer Sh&L.

(i) X e0r 15& Y- 601 O@TLIYL GuUNé&&F Fwedtun®p:Y — Y = byx(X—Y)
@@ X asnLifler agnafl X ,
Y esnLifler egnadl Y,
0y  NIXY—(ZX)(ZY)

=l ox = NTx?— (EXP
Q& LOHMID 1 66U X OHMID Y Spdlwieunmler QLbmels 66w, O, o, Sy Slwieor

b eTeoTLg X—60r igneor Y—60r 6amLiyl GUTdH &S

wemmGw X wmmibd Y gydweunrilerr Sl eNessmhigHer S GLD.

euems 2 : X ommid Y sydlwemeuseflen sl bpsansfluledmbg eleossmser aUDD)
& 60015 &) (hH 6D

X womp Y sydweneusafler wdlliLsense ugleons X womib Y esmLiserfler
snnafluledlpihal eeo&sld &etorh SHevosSbeug Ws eeaflg. sieueurmmer Hemeouled @mevorh
eaMLiyl  GumsEE SETUMbSET LOHMID leneuselled &(R&SS6T  Slpé&60oTL uTM)
eT(RSLILIGLEOTD ).

(i) Y -erbgy X —eor @mLiyl GundGE swerunp: X — X = by, (Y= Y)
@i X esnLifler sgnafl X ,

L (hme LommyLd C\FIL s CLITd@ LGLImiie)
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2X
bxyzrg—; = 2—)2/ eTebTLIg) Y—-60T LBgmeor X—601 2 L 6br Sl CUTs&S Q8(g,
y

x=(X-X ) wpmw y = (Y-Y)
(i) X ebr 158 Y- é0r @MLFYL GUNEHSE SOSTUM(D:
Y=Y =b,(X-X)
@i X esnLfler sgnafl X ,
Y esnLifler sgnerfl Y,

oy _Xxy . . . e
byx: " ox = W eTeoTLg| Y-60r ismeor X—eor o L6t gLyl GUTéH&s Q15 (1D,

x=(X—X) wpmib y = (Y-Y )

[ =/

QLOGDEYS A& 0, 0, STLSHGL LFleons Yxy, Yy* Spydlweunmer gl seners
SEOUISEI (b OFHTLILL CUTEHES 6186 (1Q6M6)S SHTEUTTENLD.

auems 3 : 2ass snnsflsaflefphg efleossd OLMNISHEH
X wpmib Y wrr&efleor sxnsiflesen ererons @mesemsuied eass srmsiflserfledmhs
eSS MmIGET UMLILL(h &HeoobE(bHemeT eraflgndsd wiqub. Smetorhy QsMLIYL GuUNEHEGEF
SLOEOTLIM(b&EIT LODMILD SHemEUSEI6T Q18 (0&&6T SP&HETITL UMM 6T(RSLILIbEITDS.
() X -6ir 155 Y —er OsMLIYL GUITHGE FLOETLIN(H:
Y=Y =b,(X-X)

_ NZdxdy — (Zdx)(Zdy)
T NZdx? — (Zdx)?

b
(i) Y-ebr 55 X- ér OHMLIYL GUITHGE FLOETLIM(H:
X—Y :bxy(Y_ ?)

_ NZdxdy — (Zdx)(Zdy)
e NZdy2 — <2dy)2
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@@ dx=X-A, dy=Y-B, A vpmib B spdwieneuser 2aas sansiflser sisbeg X Lopmid
Y sydweunnledlmhal (wemmGw QuDLILGbLD S60T60flF6m&UInenT LSHILILES6T S @LD.

esmLiyl Curés&s 1&(eNledr LIeToTL|&6i

(i) QLbmeys a&eunerg ASMLILL CUTEHGE6&(Q&&E 6 ILIHHSE SIS ShGLD.
r=+ /b, Xb,
(ii) & esrLiyl CuTeEes aspeflsr ALY 1-g el aurfluig) ereofled LHaDTETI60T
wdlly 1-2 s AWwsTss SMeiT Q[HEHELD.
(ili) B asnLiyl Curses asR&&EHL QBT GHlemwil AUDIIHSELD.
ThSHHSSTL b 9.9

HetTeupld elleunmigefledl pba OSTLILL CUTSHES Qs(R&s6T HMID aSTLILL CuréHESs

BaHM(bH&HEmET HITE00TH.

BY: : 3 :+ 5 6 7
B 2 0o 2 11 13 14

Siey:
. .
1 9 1 81 9
2 8 4 64 16
3 10 9 100 30
4 12 16 144 48
5 11 25 121 55
6 13 36 169 78
7 14 49 196 98
D X=28>Y=77>.X>=140D,Y> =875, XY =334
SiLLeuemevor 9.7
v—2X _ 28
X=N =7
Y _ 77

Y-6r 16& X —60r SMLILL CUTESS 181

_ NIXY —(EX)(ZY)
xy N ZYZ—(ZY)Z
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_ 7(334)—(28)(77)
7(875)— (777

_ 2338—2156

- 6125—5929

182
- 196

= 0.929

xy

Y-e6ir 155 X —6b1 O@MLFYL GUNSGE FoeTump
X-X =b (YY)
X-4 =0.929(Y-11)

X-4 = 0.929Y-10.219

. Y-6br 1581 X —60r O&MLIY GUTEGE Fo6TUN (D
X=0.929Y-6.219

X -6t1 16g Y—60r SMLILL CUTESS 181

NEXY — (EX)(XY)

b = N EX—(ZX)
_ 7(334)—(28)(77)
7(140)— (28
_ 2338—2156
= 7980 —784
_ 182
= 196
b =0.929

yx

X et 1&g Y61 O@MLIYL GUNdGE FoedTum(h
Y-Y = b, (X~ X)

Y-11 =0.929 (X-4)
Y =0.929X-3.716+11

Y =0.929X+7.284

. X -6t Bg Y—60r @gnLiyl GuUné&& FwedTunc

Y=0.929X + 7.284
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TbHHSSML (b 9.10

&8 srLLbeTer efleursHm@ X wHmib Y e snnaflsefedl®ha 6560&8sD &6t0Th
Y ebr I5smeor X wmHmitb X—6i1 Bgnenr Y-eor &b SMLILl CUTE@GE 618(0556m6Ts STeturs.

DGRty 10 12 13 12 16 15
Gomaiuo soro RUNECEREIRCREIRE

efleme ¢ 20 erendGUTE) THIT LMTSHSLILIGLD CHemeusmit HLbs.

Sirey:
10 -3 9 40 -1 1 3
12 -1 1 38 -3 9 3
13 0 0 43 2 4 0
12 -1 1 45 4 16 4
16 3 9 37 4 16 ~12
15 2 4 43 2 4 4
® DX=78 D x=0 . x*=24D.Y=246 D,y=0 D.y* =500, xy=—6 ®

SiL L euemevor 9.8

() Yeor Ba X et a@MLIYL GUNdSGE FoedTUM(D
_ o) __
X-X =r S (¥-7)
y

78 246

X =7 =13,Y =75 =41
o, Xxy —6
= = = =-0.12
w T o, Zy2 50

X-13 =-0.12 (Y-41)
X-13 =-0.12Y+4.92

X =-0.12Y+17.92

(i) X b7 155 Yeir OBMLIYL GUTEHGSE Fo6TUIN (D

_ o _
Y-Y =1’O_—(X—X)
x
0 Xx
byx =r 0. 2 - 24 =-0.25
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Y-41 =-0.25 (X-13)
Y-41 =-0.25 X+3.25
Y =-0.25 X+44.25
X= 20, erevfled Y- 601 I
Y =-0.25(20)+44.25
= -5+44.25
= 39.25 (eflemen X 20 eremyd Gumgy sumiiiyg Gpemeu 39.25)
ThSHHSSTL (b 9.1

SlpsaevorLeunniledlmha X —eor & Y-eor eyl Guné@s gwedtun womid X=55
eTeIb@ug V-6t HLIGH smevors.

40 50 38 60 65 50 35
38 60 55 70 60 48 30

Siey:
40 38 -8 64 ~12 144 96

50 60 2 4 10 100 20
38 55 -10 100 5 25 -50
60 70 12 144 20 400 240
65 60 17 289 10 100 170
50 48 2 4 -2 4 -4
35 30 -13 169 -20 400 260

D X=333.Y=361 D, dx=2 D dx*=774),dy=11 D, dy*=1173 D dxdy = 732

SiL L euemeoor 9.9
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(i) X eor 155 Y-er MLyl CUTs&S a8
_ NZdxdy— (Zdx)(Xdy)
T N Zdx? — (Zdx)?

_7(732)—(2)(11)
= 7(774)— (27

b

512422
= 5418 —4

5102
= 5414

=0.942
b =0.942
yX

(i) X —ebr 158 Y-6ir OBTLIYL GUNEGSE Fo6dTUN (D

Y=Y = b, (X-X)

Y-51.57 = 0.942(X-48.29)
= - = X —
® Y = 0.942X-45.49+51.57=0.942X-45.49+51.57 &
Y = 0.942X+6.08

. X -6t 55 Y-6b1 Q@mLiyl Gund&E gweitunt Y= 0.942X+6.08
eTebeumes Y &t wHlIn X= 55
Y=0.942(55)+6.08=57.89

ThSHHSSTL (b 9.12

Uetteumd OsMLILL Cune&E swetunlbaeafledmbg X, Y wrlseafler sxnsflser wnmib
SieuDMINH&HenL GUILITEOT 6L (bDEYS 618 (L6X6MEDT &HT6TTS.

2Y-X-50=0
3Y-2X-10 =0.
Siey :
2Y-X-50 =0 . (1)
3Y-2X-10 =0 - (2)

(1) wid (2) Wb Side
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B eumieug Y= 90

Y =90 ereor (1) ed NxSHludL

X =130

Syemaswned X = 130 whmid Y =90
SL(bDEYS E1&(L6MEUS &H6T0TEHEI(bSHED

(1) &8 X-6br 158 Y-601 SL060TUMNLTSHE OSM6TS

2Y = X+50
Y =3X+25 b =%
(2) 8 Y ébr 158 X 601 SL0TUML &S O\BM6TH

3Y-2X-10 =0

2X =3Y-10

3 3
X =7Y—5 b =5

xy
QLoD OaW r=+ /b, X b,
/13 _

[

ey

CuwBes &BMLSSELILL(bETaTES SHeoedled @ STLILL Curees e&geer &L

aeoTemm el L1 eSS LHMID LHEDIH 618 (eNle0T HILI etTemm Xl AMlwSN&HeLD

QBlLemsS HeuafdHoHenD. eTeoT@6u OBMbSHSLILLL FOETUM(h&6T60T LSMeoT HLO(LPemL LI

SIG)ILOMEVTLD SFIIULITEOTE| SpSLD..

ThHHSSML (b 9.13

wnpser X, Y-eor exnarflasemenyb sieunmiésslenL Guiwime sl bneys as(geneaub EGLps

Q&Mb&SLILLbeTen @@ LI CUTsGE &L6TLM(b&6Te[HHE SM6eoTs.

4X-5Y+33 =0
20X-9Y-107 =0

giey:
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4X-5Y+33 =0 .. (1)

20X-9Y-107 =0 .. (2) eT60TS QBMBBSLILL(HETETS).
gedrunpaer (1) womib (2) x Siss,
BID eumeugs Y =17
Y-eor wdlliemu swedtuncy (1)-6d NrHuil,
B eumieug X=13
ereoTGe X =13 wpmwp Y =17
RLODEYS OSH(REWEUS &600T&H S (HhSHeD

gedtunc (1) eredrugement Y eor 158 X 601 OSMLILL GUTSH@SE FLOGOTUM(H 6T60TE.

4X =5Y-33
X =% (5Y-33)
X =2y-32
b, =5 =125
® ®

gloedTun(h (2) erediugement X—eor 15& Y-6or OsMLiyL GUe@GE FLO6ITLIN( 6T6TS.
9Y =20X-107

Y = %(20){-107)

_ 20, 107
Y =79 X-"9

20 _
b, =g =222

heoTned @& 1SS WIne06D er6e\6uTeniled Bmetorh OBMLITLIL CUNEHGS Q&(p&&6rfleor S ELD,
aetemm el euflwgns BmeEEHDnE). eTeor@eu HD(enL W GLoMHEETTL. HEMILDTEOTD Hem). ereoTGeu
gwedrunp (1) erebiugemeor X-eor 158 Y-eor QML CUNESE SFOETUN(H 6TeuTayd LMHMID
goeotun (2) eredrugement Y e W5g X 61 O@TLIYL GUTHEGE FLO6ITUM(H 6TEUTEYLD SHIHSEYLD.
SHSE0MeD [BHITLD ALIMIEUS,

=0.45

+ /by, X by,
v 0.45 X 0.8 =0.6
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ThHHSSML (b 9.14

SlpsetorL L euemevor efiHLement HMID eNeTOLTE O1Fe06,SHemend SHMesorilsama).

. eflemourd 615606Y
el L6t 60T .
(X Gamgserfled)
gmaifl 40 6
FlLL elesHasid 10 1.5

RLopeysd 6sw r= 0.9. SionefllésiulL elenburé eseey X 10 Gamg. erefled,
elhuemeTemw SIS O1F1IsS.

Siey:
X erevtugy) eXlpLement oMM Y eredTLIg eXlembLT 615606) 6T60Td
X =40,Y =6, 0 =10, O'y=1.5 oMb 7=0.9 ereor A&MbSSLILIL(HETETE.
y 61 x 15g 1 eIyl GuNé&E FoedTuN(b
_ o, _
X-X =r T (Y-Y)
y
10
X-40 =(0.9) 15 (Y-6)
X-40 =6Y-36
X =6Y+4
eflerburé eiFevey X 10 Gamg aigneug Y = 10 erefled, eflibuement X = 6(10)+4 = 64 94 &Lb.
ThSHHSHSM b 9.15

@nevory GMUSL (b erevraafledr auflengamer 2 etemenr. P etedrug elemed GmuILemLujd
LHMID S ereoTLS OLMIBLSH6rfleor @pLienuwb GBl&EAng. P-eor sxnsfl ommid Sl L elleossmhigen
wem»nGw 100 wmmib 8 S@b. S —e0r sxn&fl LHMID FHLeNeossmissT (WemmGuwi 103 wHmib 4.
@revory &V erevrasafledr auflensdsd SemLGuiwmer QLbney s 0.4. @euelleurrhisener
61&MetoT(h, S 601 15g) P ot gLyl Guné@é swedtumep wmmIb P et g S-6r gLyl Gunéeé

FLOEOTLIM(b SHFLIEUDHEMMS  &HIT6T0TES.
Siey:
X ereorug P-eo1 eXlemen ommid Y ereotug S —e60r @BLIY 6T60TS.

P-eor sgnarfl wOmID FLeflssmsdr gpdlwenen wepBw X =100, 0 =8 . Gogud S-6t
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snnsrfl wHmId Sl Lelessmiser (WenmGul Y =103 , 0,4 ere0T BBHSHEYD. Buevorp auflensdHd
BewL Guuwnest QLGS &Y 1(X,Y) = 0.4 SHGLD.
Y-eor 158 X —eor oLyl Guné@E FLoedtUm(h
X-X =r 2% (Y-7)
d)’
X-100 = (0.4) % (¥-103)
X-100 =0.8(Y-103)
X-0.8Y-17.6 =0 or X=0.8Y+17.6
X-eo1 1851 Y —e0r eenLiyl Guns@E sweitun Y- Y =r Zi (X- X))
Y-103 = (0.4) 5 (X-100)
Y-103 = 0.2 (X-100)
Y-103 =0.2 X-20
Y =0.2 X+83 or 0.2 X-Y+83=0

ThHHSSML (b 9.16

5 @emevtiserledr 2 mIL&EH&SSTE (Ig6Y&6T SBLp ABMboeLILL(beTeng. >X=15,YY=25,
YX?=55, YY?*=135, ¥XY=83 agnLiyl Cuné&as Gombeefledr FweiTUMN(b&sT &Meoorsd. Gab
W Camliged Y=12 etevfled X- 6071 W0FHLYD SmevorLmd GamLilged X=8 etevfled Y-e0r HIIL
SHFWEUNEDMS SHITETTS.

Sirey:

@@ N=5, X = ZTX: 1?=3 ,Y = Z—Z\}f: 25—5:5 HMID ASTLILL CUTEHESS 618 (1

_ NXIXY—XIXXY _ 5(83)—(15)(25)
¥ NIY?—(ZYY  5(135)—(25)

=0.8

Y- 601 Bg X -6t O@MLIYL GUTH@ FLoedTUIM(h
X-X = b, (Y-Y)
X-3 =0.8(Y-5)
X =08Y-1
Y=12, eremyiib (g X —eor &S

X =0.8(12)-1=8.6
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esnLIL CUNeEGS 618

_ NIXY - EXEY

5(83)-(15)25) _ o
5(55)— (15

Seleummns byx:0.8 ereofled X —eor 158 Y —601 @TLIYL GUTdH &GS FoeTun(h
Y-Y = byx(X-Y )
Y-5 =0.8(X-3)
Y =0.8X+2.6
X=8 ergmlb ewmpgl Y-6i1 wHIGh
Y =0.8(8)+2.6
Y =9
ThSHHSSML(b 9.17

@nevorh OsTLIYL Cuns&s Canpaer ereotuenr 3X+2Y=26 womib 6X+3Y=31 o&Lb.
QL (bDEYS 615(L6MEUSH SHTE00TS.

Siey:
X- 601 15g Y et O@MLIYL GUTHSE FLoedTUM(b
3X+2Y =26
2Y =-3X+26

Y = 5 (~3X+26)

Y =-1.5X+13
o
-~y
r g, =-1.5
0
b =r—2=_15
yx X

Y et 151 X —eor e@MLILL GUTdH@SE FLo6dTUM(H

6X+3Y =31

X %(—3Y+31):—O.5Y+5.17
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o}
r 0796 =-0.5
g 0}
b =r d—x:—O.S
¢ y
r=+/by.b,
=_,/(—=1.5).(—0.5) (eTeug ST6torh OBMLIL GLITEES 61895 EHLD
I -1b Geon Sk OUDMSTE SHSHESID.)
r =-0.866

ThSHHSHSHTL b 9.18

QLObDeY Splieder Wsnenm Syeuss Gengemeruisd HenLsslaunn Snetork OSTLIL
geotunp&eT 2X—Y+1=0 wpmid 3X-2Y+7=0 g@&bd. X womib Y spdweunniesr synsiflenuis
&snevords. Goad X wmmid Y gpdweunrilest esnLiL CUeH@Ss 6186 (0586 LMHMID 6L (bMeYs
61&(1Q SHITE00TS.

Siey:

@retory OSTLIYL CUTEHGE FETLNbEHMeTSH Si&He HodHE& X LHMID Y Spdwieunmer
Fanafl&Her &lemL @&

@ 2X-Y =-1 . (1) @
3X-2Y =-7 . (2)
gwedtun (1) womib (2) —eN@pha HID aunieug X=5 woHmib Y=11

ereni@ey, QBMLILL GuUTdHE &oedTumbssT X =5 LOHMILD Y =11 sgnadlasefler euflGui
56LEMG).

X 61 158 Y —e01 e@mLiyl Gund@&E swedtunp 3X-2Y=-7

2Y =3X+7
Y = 5 (3X+7)
Y = 3 X+7
b, =3 (1)

Y et 158 X-6o1 @mLIYL GUTSHGEF SLo6dTUM(H
2X-Y =-1
2X =Y-1
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X=5(Y 1)
1 1
X=3Y"73
_1
Xy_2

LIl CUeE® 6&WR&s6T Wlems Flliemu UDIIHSELD.

Vb by =% ‘V%X%

yx
3.1
2

I+
S

r =

W
~ V4
= 0.866
r = 0.866
ThSHHSHSHML b 9.19
3X-2Y=5wmmo X-4Y=7 etedrm LI CUTEHSS CoHM(b&EHeHE
(i) esmLiy GUTESS O&(R&Es6T LHMID
® (ii) eLomeys as(p @

SFeUNHeNMS SH600T(bLIlGSHSHEYLD.
Siey:

(i) @waedled asnbeEslLlL X-6T g Y -6r 6Lyl Guné@s gweitump  LoHMID
Y-eor 158 X —e01 Q@mLiyl GuUTdH@GE FedTUn(h Shdlweunenm Suieoumer eulgeiled
wrHPlens&HaYD. L6 asMLIL CUTéEs 6186 (R&HS6meN &600T(hLilq&5H6)ID.

Q&MbSSLUILL(beTeT asMLIUL Cuns&d GambaerT
3X-2Y =5 .. (1)
X-4Y =7 .. (2)

X - et 158 Y et oLyl Gune@ 3X-2Y =5 eretns.

3X =2Y+5
1
X = §(2Y+5)
X = 3 (2Y+5)
_ 2y 5
X = 3 Y+ 3
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Y - éo1 15& X —61 @@nLiYl CUTESS Q&R
2
bxy = §(<1)

X -eo1 1Bg Y - ebr emLiyl GuUré&E FLoedTLm(b

X-4Y = 7
-4Y = -X+7
4Y = X-7
Y = +(X-7)
Yy = 1x-7

X -6t 185 Y egnLiyl Gunsed as(p
1
byx = Z(<l)
ii) @Lbmeys as(p (Coefficient of correlation)

Bresorp QsTLILL CUNsEGS 66(R&sEDD Wens &MUl AUDMIGLILSTE - Lens
&MUk uDDSTS BMHESEGLD LHNID

Il
S
S

r

1. &G sriulL eleunrisefledlmbal

a"'",@aﬂ".”%f’ i o B - Bl s BE s B
L FHIIOLI600TSH6IT

yermerfluflwiedled

43 46 49 41 36 32 31 30 33 39

Lo HILI6\LI6T0T H 6T

(a) @revory QBMLIYL GUTEHESE FLOGOTUIM(H&EIT.

(b) eun@erfluied wHMID Yemerflufwied LML riserfledr HLIOLetoT s EnHéE emL Guwiwimeor

BL(bMEYS Q5(LY.
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(c) eunmeflweded 30 wHlleLesoasr upm Hemeouled YeTeflufwiedled eLflgd um
euMULILIM6DT IOt S &IeUDHEmMS &HIT6T0TE.

2.  shewswi oHMID SIEUTSLD L0&60TSH6r60T 2 _WITTRISET (618.15—60) EBLE C1&M(b&HSLILIL(bET6TEDT.

SHemsUNedr 2_wiid: 158 166 163 165 167 170 167 172 177 181

163 158 167 170 160 180 170 175 172 175

Beaunn&smer AsTLIUL CUTEGS CaM(b&Hemensd &meoud. GLQID Shengulledr 2 wirb
164 61&.15 eTendBug) &6vfledr 2 WTHens HLINbe.

3. 17 euwg wnevoreuiserfler &Reledlmbg 10 meooTeuTSH6eT C&HMeToTL & &niiled, 2 _WITLD
(o @eorigerled) X wmmid Y Hlemm (Leyetor) 2 _seierm eXleummiser LedTeusLomm)

61 68 68 64 65 70 63 62 64 67

112 123 130 115 110 125 100 113 116 125

69 SIMhIGEDID 2 WD 266 mevoreuedfledT Hlemmemwt LN (HS.

4. Jevreupo eeunrhsenédsner & OsTLIYL GUns&S &LO6TUN(bHemeTd SHe600T&HEI (.
® N=20, 2X=80, Y Y=40, 2 X*=1680, X Y*=320 opmmib X XY=480

5. esnepéslulL eleurmseEpsd, wweowleaunley 29 eefld, Quessaiqul eflenerssed

6T60T60T.
. T 96&5HSHS 40
gl 25 &I eI55([H .@)
DG SH6T
S L eflenéad 3 QF a&65mSS 6
160G SH6IT

wempLIeLMHle] LHMID elenerT&FalsHaTenT L (bmeY 6181 0.8 Sp&Ib.

6. Uemeummo elleunruset @OlUUg, eflembur 666y (CH eL&m&aTled) SieunmiL 6ot
QBMLILemL W ellhLenentaer (e Gamiq &erfled)

6l LI6m 60T SH6IT 38 60 55 70 60 48 30

eflembur eFe06Y ¢ 30 L &RIS6T eTen)ld Gug) ASTLILemL I eihLeneoTeniLl HLbs.
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7. Yetreurnb eleunrhiser EBd BT (bSSLILIL (HeTaTeoT.

gn&f 36 85
FlLL elessasid 11 8

X wpmid Y &ehése SenLGuiwiner Lbneys asp 0.66 ereufled
(i) 8w esnLiyl CUTEES O&(R&S6

(ii) X=10 eremud QWLIM(Q& OLMHSSLOTET Y —60T S| SpEUIEUDEDDE SHTET0TS.

8. (X,Y)elanhsd dereumeuer (1,4) (2,8) (3,2) (4,12) (5, 10) (6, 14) ( 7, 16)
(8,6) (9, 18) erenfled X-etr gy Y-601 OFTLIYL BUTSHSE FLOGTUML DL & SHIT600TSH.

9. sRGOLD sy (X) o eoey wLOHMID euns Gursd aswey  (Y)
Sy SwieunmhH&lemL GuImest ASTLTL HIWLD 6uen&uiled Syl HLSSLILL (b, HevorLmiwliLL L
Syefled (Wiq6y&6rT LedTeumIOTm)

ShIGLOILLD 615606 . 178 63.15

©_60016) LOHMID QLIRS

. e 47.8 22.98
Gurs@ 615606y

QL (bMeYS Q5(LD 0.43

aamLILL CUTeGE SN SMevors. CaID, Shi@GWILLD ageey e 200 ereoflled 2_evotey
HMID LTS CUTES L5STET SUId&En 1L OFEDEMEY SHTETITS.

X wpmio Y wrisefler 5 eleunrasefler (X, Y) -&a&meor aupliulL MebTeuso
wueysder YX=15,YY=25,YX?*=55, Y Y?’=135, X XY=83. esnLiyl CGunés& Ganpoerfler
FLO6OTLIM(h&6T SHMevors. Goad Y = 8 erevfled uwiensHanlqul X1b, X = 12 erevfled uie0&H8n1qul

Y —1b &metors.

10. sevorLlwiulL & agnLiy Gunse 4X-5Y+33=0 wpmiw 20X-9Y-107=0. X ,Ys®&
BemLulleoneor sxn&Ifl LHILIL&ET LOOHMID QL (HMEYSHESH(Y S ICUDEDME SHITE00TE.

11. @Lomeysesy usLumieler &@m esnLiyl Cunegs swerumbaermeuer 2X=8-3Y
wppmd 2Y=5-X oH@&w. esrLiyl Cuns@s as(p&ser LOHMID QLOGMES &1

SHFLIEUDEMMS SHIT6TTE.
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1.

C@ uuind 9.3

HetreupeoTeumniled eremeu GpflemL. QL (bMEYSSTET 6T(bSHSISHSHTLLTGL?
(a) eugpeumill LOHMID E\F6EDEY

(b) eflemed HMID BHeme6w

(c) HELiE asaIsHEID SHMeOLD LHMID &60LI LONSE &H6U6DE00T
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Abnormal

Bivariate analysis
Assumed Mean
Negative Correlation
fluctuate
Corrleation
Univariate analysis
Random variables
Relative Variable
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Dior Line 4Regiusiion hog ¥ on X
o inmsensetion Paine i={d, 11)

EX w28 EY mTT: Nm T

EX? = 140; XY? = aT3; EXY = 3
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8 5 I LG
NEXY - (EX)(EY)
NEYI- (X¥)
T(E04) - (28){77)
FINTE) — (17
Regression line X on ¥ 1 (& = §) = byylv = @)
- 0.92% = 6214
NEXY - (2X)(2Y)
T NEXT-(EXY
TI3H) - (19)(77)
Tirn - sy
Hegression line ¥ on X 1 (y = §) = b, (e - ¥)
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4 3 10 E) 100 30
X=2_8=4 ?'22211 5 4 12 15 144 48
7 7 5 5 11 25 121 55
P NEXY — (TX)(ZEY) ol 6 a3 36 169 78
L2 NXY? — (xY)? 8 74 14 49 196 o8
. r e 28 77 140 875 324
— w — 0.9209 10| [ B _ |
T(875) — (77)° = | ‘ i
Regression line X on Y : (@ — &) = b, (v — @) 1z | } |
15 | |
x — 0.929y = —6.214 = — ; — —
T NEXY — (EX)(ZY) 15 | | |
vE= T NY X2 — ((BX)2 | | ] i [ —
_ 7(834) — (28)(TT) _ oo 17 | | |
= aaoy—za - — %929 - . } 1
Regression line Y on X : (y — ) = by.(z — &) 20 | ‘ ‘
— 21 | | |
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CIFWIEO(P DM SH6T SIS

G
I SDHM6eL CrHM&H & MmI&He6IT
by SHHunuGemSI UQHS LN60T  LOMEOOTEUT H6IT
E1p&&e00TL emeusenar Lflibg G\SMeTer (g L.
® (Cnrilwed FWed HL& H600TdHEHEM6N 6L 6UEMLDHFHED.

® Grflwed 6FWwe HLE HOUSSHEHSHNET SHiT6)sHEmel

6UEMITLILLD ELOGDLD SHT6TITED.

S L5 60T 6U6mEOUIEMLOLIENL 6UEMITSH6D.

Si6YsE 2 _&hd LTengenwd asMesonb S0 (gl Sb@SLD
SHITEOLD HeE0oTHEIL_6D.

SNl S0

@nevorLmd 2 eosll GunifleorGung @rudleonhg HTL (b
Blieun&sdleor, imlelwieoneyser, eLMMIUIUIONETT ST HMILD
&600lIGEILIOMETIHET  CGHMETITL. ) G(QEMEN WD SF),
SH&SMILID oHMILD Hleolt UMTHISMLILESS CHemeuwineot el &rhiser
LOMHMILD QFweLNb&eT ubdml  Spyomibgeort. CuImSS
CopemeunedT QUG ELINIHETSHET, 2 evotey LOMID ST
GUMIHETSHET AW Siemeuneor Sunevnie eueThigerfled Hnbs
uweotUMLigHGflweunemm &evoflliLg Sieudserfleor GmM&sLons
BmHsE!. B g15neor Q& WIEV(LP DM SHTMLESSHSHMS
2 HEUMTSSLLLL (PFHD &R SInemel 6&UePemnDE6T

L.V. sner_Grmeil&

SNHSH SpIMLES CFULISHEMOWITED CIFUI(PEDMEST SpHTMLIFH]
6TEOTLIEILILLILT 6UIT & &SI 600romUIH M. b O1FUIELP DM &6T T MG & (L ST RIS CFUIEDLITL LY. ET 60T
el shisemear 2 (HeuTesGse, Ul afloner eauqeusmolieny  &Heoorblillglug OHMID &HL6d
SIhSHR&eT SILLOIL pFwaupting 25l Uflbss. SUCunmsesL Mer asmhnsmened
Bieundser HhdeEpenLwl deseoner LTEFanars@hds&sd SHI6) HM600T  CIFWIELEDMEET
SHIMLEHS &(peller 2 _sellemit Hiqeory.

QFWE(IPEmD  SHIMUFHeDW SeMETEUBLD  apmiGe&TaT@poUy 6T  wrgliflung
euemIINI&s (Wigwngl. UK aswedwenm Sprmisdls G miuns §uwedpemm SyTmissumeor s
WeoTeu@BoMm)]  EUEDTWIMISHSLILIL (b6TETS), "Qg)n@ﬁj&nsmsuam, 6U6TOI&ID, SITSMHIGLD  LOHMID
@nremieud SpSHweuNMsHESL LWeTLI(bLSSLILGLD SuIbSHIhi&eT, OLTIHETH6T, 6ufIST&6T LoMHMILD
UeooID SySlweubmned amLpl Hobseoner UTéFemanddsd Sy Smevorl LuweTUbD Sipledwied
DD SHSLD.
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esweWemmaaT Jpmuss wrdlfl ereotugH b Ounefler NTSHHszHeuD Sieveog Feo
eumpeiwied & Lpedleir SiemioLliL Sp&L. g wndlfluler Crréswners GUILILS $&H8 &Tevoflser
LOHNID SieuHBIHEHL GWILITETT ASHTLITEmL &H6ToTLMHED ShGSW. Sl HD Criflwied HLL Ll ed
&600T6:@& LOMHMILD EUEDEOWIEMOLIL] LGLLMLEY SpdH Sretornh euensdsemerl LDl LG Lg&Hs
o _er@armid.

10.1. Goflwed FHLLLOL 6D 560015 S BH6iT

Tequw sevofly eueomanenr L.V. &meorl@onedls eredtueuy waettwempwing Gmifluied
HLLIOLED HeoodGHmaTs Sisse senlls rdlflaenar uUweTUbsHermy. S 1939-6
2_nusdlulled & _(Heun@L Leeuen ST LTFFlenerraenerd &600flg eulqeailed suemIUenn OFWIL
Wb eredTmib, erenTBeu Sieuhemm erevoronent (Wemmuled Siss Quwieud eredrmid GHILI (b
SMLIqemT. @bhs (PI66UbSGSLD HIENHSD Mg (Wemm LDsTeosSled gnin B. Lrer s
TENID  EUIBIME GLLGSSLILLL . sy ewung Crflwed Sl ed & 600TEH6M &
o _meunsdeorni. GLaID SieuT SSFHMBHW HOUIHSHMETH STHs LwedTLbD ereflw Goifled
weopemw (simplex method 1947) Gubupsdeorny. SdHSHWIDd, LWIETLIN, HeToTHSBHSET
sydweupniesr suglivenLuied Grré@wGurTE Qetmy Ghflwed HLLSL e, 2 &hs Siey
HIED)SH& RIS SFHADHS 660TDNSH SHSHSDE.

6UEMITILIEDM

® Crflwed HLLIOIL6D H6T0THE 6TETUSEH HeMLHSHE Falqll SNETEUTEOT 6UST SHSHMITHhISEW6T ®
Q8I5E8b aslg 2 s (BLaum Sieved Wedn) wHliNener sTeurLSHETET 6(H SHevoflsaiiied
SiemLIL & _SHWIMGLD.

seofly sugliuemLuled, Gpiflwed HLLIOL 6 Hevorddledr OLTGIOUGUSHDHH EBL
©_6Teme)Tm)| SnMEDILD.

ap X Tapx, .. ta,x, < (seg = siebegl>) b,
Ay X F Xy ...+ a,,x, < (Si60608) = Sieveg)>) b,

X tanxt..ta,,x, < (s = seves>) b_

6T6dTD BLOUNGSEHSS Qeworhis Z = ¢ X+ ¢, X, + ...+ ¢, x, - e BlOUGLSlY
ieveg BEFAM] W FlIemLIS &Tesor .
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LPP—60T 5i(H&SLOMEDT 6Iq 6ULD

n

'21 ;% < (&16be0gl = si6be0gI>) b, , i =1,2,3,....,m . (1)
j=
LoHMILD ijO .. (2)

n
aHTD BLOUTGSEHSE Seumhs Z = ¢;x; BUOU@GLHLIL seves WEAD
WSILIEDLUS &IT600TS. ;=1

&le0 LILIEn)I6Ten 6)6mITUIEmM &6
&M&Ganer &miy (Objective function):

2 &L I (BUeLs Siedeg &M ) sreor Geuetorgw Griflwed smiy Z =c, x, + ¢, X, +
et X ETETUE GUISEHTET ST SYSLD.
&moneor wrmlser (Decision variables):

&M&HBame &mLiledr 2 &L dllemLd HMeooTLSHN G C&HemeuLiLi(hlD X; ,j=1,2,3,...,n, etemid
rflaeT STLomeoT LAM&H6T S &SLD.
&L bUunobaser (Constraints):

SIEMEUMET  6UET  SASMITRIGEMETL  LIWEITLULSSHOUSDHSTE0TSH SOILILL  eUeDTIIeNMSET,
SLGLULMbSET Sp&LD.

"
z a;jX; < (o16b60 g = S16DEDGI>) bi, i=1,2,3,..., 1M 6T60TLIEMEUSET &L (hLILIT(HEET.
j=1

Sreyser (Solutions):

6TELEDIT &L (bLILIM(b&EMETILLD [HlemmeY FLIWLS dnlq i STLOmeoT ommil&erleor (xj, j=1,2,3,..., n)
8MTGLIY HLILSHET SihHeH SHevuHEH6T STEYSHET S @GLD.
anyewLws Siey (Feasible solution):

&M SMIWDHM HILHSEME0THEHHS L LIL(b 6T6D6DME &HL(bLIM(bSHEMETUILD Hlemme)y CIFLILD
Srwneor omp&erfledr A LLsefleor OSMGLIL ehLemLIS ST6 S @LD.

e_sws Fiey (Optimal solution): ’

Lﬁﬂ&@”@ N

SM&GaMaT FMTLledT QLB Si6bedg NI WwHlemwus aafuor?
S gL Si6), 2 505 S16) TeTDenLp&SSLILIbLD. s)ﬂ;n&rruﬁlaa@éa@ @LIumb&emerT
mILT&E|D HMID EeNLSHens

Sieys® 2_ahsl uGH (Feasible region): TR e e S
m Coflwed SLibled Heoorddled &emm IHEDED D& 6D ILMIUSDS

eiudD Bubsemarser  x 20 o LulL  eédeons Coifluied L ibled

BLGLUNGSmETLID GEihEIé &60fls6s sl LT EUTET, BHENHSSH6T 2_HEUSDSI.

S16HoTISHHT STeYHG 2 _BhHd LGS (606G eI emL LI
U&S) eTeotLiLi(blD.

OFWHLPEDHGT T TUIFS)
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10.1.1 Griflwed HI LA 6b &6v01éH60T H6voflHeILI6D StemiolienL 2_meuns&se (Mathematical
formulation of a linear programming problem)

& Crifliied SILIOIL O H600156m8 Q(IH &H600{1S QUQEUDNS SeDLILSNE LI60TeTHLD

QUL EDMEHEMETS emSILITET B6U6eToT(hLD.
(i) Smwneor wMM&enensd SHevorLml Geuesor(bid.

(ii)) en&Gsner snjllener WBLOLKSTES 60608 LOEANSTEHS TEOT SHEMLIITETD &H600T(h
Siemd STLOMEUT LoM&Hemans el mesorth Gpifliied sMTLING 611085 Geuesor(hid.

(iii) @evorddHled 2 dtem  SLUUTLSEHHS ammmhBured  STwmer il enar
SIFLDETUM(HSH6MTHEEUT SH6DE0 ) FLOGTLM(hSEMTHGeuT 618 Geuetor(hid.

ThSHHSSML (b 10.1

e wr eflwrunfl Coens, BTH&T AW @ aunepertsemer WL GG eflwrumgb
eFwLdmm. seuflLib (p&edh X 10,000/~ 2_sieng). G 60 6r60T600f1&6m&SUNEDITEOT GILIMT(HETEH W6
WLGCWL ewauiusHaETer SLeusHyb 2 dieng. 6w Goensulenr eflewe I 500 /- wHMID Q@
BrHameoluier eflemed X 200/ - Sy @LD. Si6uIT 6uMThIGS 60T 6T6DEDMLI EILIMIH6TSHemeTLLD eiHmiediheuri.
Q@ Cuensullsdl®dha I50 eomupb, @ BrhHarelul®dha X 15 emuwb aunEn eeufle,
el L6 eomuld eumjeusmeTeor Grifluied SO 6D &evoTéHEemenT 6Ulq UTHGS.

® Siey : ®
(i) omm&er
(ii) x,,x, weomGw Gews LHMID HTHSMEGETET 6T6v0T600{&6mE 6T60T .
(iii) @M&Camer &miy
x, Guenssafleor Geomub =50 x,
x, Bimanedlsefleor eomub = 15 x,
Qwns5s Seomub = 50 x,+15x,

@semerr Z =50 x,+15x
Briewuflsrée Geustor(bhid.

, > GT6DT 6T(LRSEDITLD wBlews eormuid elum Z = 50 x,+15x, .~

(iv) &L (pLIUMmb& 6l
eflwmunfluiLb sifle ulgwne 60 AUNHETHEm6T enEULILSDHETET L eUsd 2 _6TeTs).
x,+x, < 60

X, Guwemssafler elemed = I 500 X,
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x, pimanedlsafler eflemeo = 200 x,
ewngs eflemed = 500 x, + 200 x,,
ewnss eflemed 100006@ Goed H&ss Fnl Mg
500x, + 200 x, < 10000
5x,+ 2x,< 100

(v) &ewm SBWHD HlLIHSEn 6T SHe6T:

Guemns oHMID HIHSHTEOISHET60T 6T600T6T0(HEMS &6MD GSMILIDMEMEU ETEOTLISHTED
x, 20, x, 20 gH&LW.

ereor@eu Griflwed SOl ed Hevoid@ (L.P.P) Spésetoie auqeusemsll aumnidmna.
x,+x,< 60
5x,+2x,< 100
X, %, 20  eTedTm SLGLULM(bSEHHS S6v0rrhis,
® Z =50x,+15x, -1 IBUGUEBLOSLIeDLSE &T600rs.
ThSHHSSTL (b 10.2

& Hneuerd 2 Husdl QsLWID ceTn euedsWIneT eunmersdst A, B wpmio C
SHFWemeusHaT Qb 0&HDSG WemwmGw I 20, I25 wHmb I15 ereor eomud FLGEDE.
NG 2 NHusSHES GCHemeuwineor euem SHMIRIGET LOMID 6wnss Swlyser SG

Q&M(b&SLILL(b6TETS).
| eowe  ppP| consson
wefls CmIL / 160G 6 3 12 200
SuipHr Grob / s0® 2 5 4 350
CPOLIOLNIHETHET / 0@ | H.H2 Hd 1 A& 100 &.&

Beaunns@ Criflied FILLOIL 60 &H600THS6m60T 6L 6UEMLOSHHEYLD.
Sirey :
(i) rm&er

X, X,y X, 6T60TLIEMEN (We®DBW 2 pusHdH eFwiinL Geuetorqw eun@etaer P, P, and P,

S FWeuMM)60T 6T600T600SH6M S 6T60TE.
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(ii) oMsGamner &MY
X, AOGS6T O\BMevorL & _Husdl eunmer P, —eor @eomud = 20 X,
X, SDGSHET OSHMetoTL 2_DusHdH ewnmer P, —eor eomuib= 25 x,
X, SIDGHET OGHME0TL 2_DusHd enmer P, —6or eomuib= 15x,
ownss eomuw =20 x, +25 x, +15 x,
ewnss eonub BLeufgnésiur, Z =20 x, +25 x, +15 x,~g Blewflenés@euesorbLb.
(iii) &LGLUTbSET : 6x, +3 x,+12 x, < 200
2x +5x,+4 x,< 350

X, +2 X, + X, < 100

(iv) @ep GHubHD BlLbSeDeTaHer:
A,B ommib C gp&lw 2_nusgdl eunnenserlest er6toretollsems &emm Gmlwbmeney ereorGeu
X5 X,y X, >0
@hs Criflwed S LISL6d sevordend(L.P.P) mrb seofls eulgeied siemoliGumid.
6 x, +3 x,+12 x,< 200
2x,+5x, +4 x, < 350
x,+2 x,+ x,< 100
X5 X, X, >0
60T HLGLUUTbSEHSS® Qevorhis, Z = 20 x, +25 x, +15 x, —eor BlheuLSllemnus
&HM600TS.
ThSHHSHSHT D 10.3

(b Beve0sHsTdl F, LOHMILD F, 6T60Tn ET600T(h EUEMSHIITEOT ©_600T6Y&H M6 GHeMMIhS LILFLD
6 OGSHET MEULLLO6T A WOHMID 9 SDGHSHET MEULLLSET B 2 _6Tem H60emeUins: HemnsHs
el@mwydong. F euens 2 _evoey @@ dGeom I 50 wpmid F, euens 2 oy @ HEeom I 70 ereor
2 _arengl. F, euems 2 _evoraled @b HGoneln@ 4 9160@ emeuLLLledr A énwib LHMID 6 DS
emeul L 0leor B emwiyib o emenLsdlwereng. F, ereorm o evoreiled @b HGeomeind 5 sie0d
emeUlLIfleor A emwwd OMID 3 Si0G emeulLLOledr Bemwiyd 2 erterL&duwjetens. Bbs
Hoemeuuleor eflemevemid GHemmEGSWL NHHHed GomametorLeunemm Gmilwed SOl 6d
HEOUTHBNS SEMLOEHSHEYLD.

Siey:
(i) rrser:
(ii) seemeuuied F o _evorey x, &.8 wpmid F, 2 _evorey x, &l.8) 2_eng) erevns.
(iii) en&Gamer aniy: x &8 F o covelsr aflemer = 50 x;
x,&.8 F, o _evoreiler eflemed == 70x,

aflemeowineot &l AmIonsasLLL Geuesor(hld.

eeor@eu Z = 50x,+70 x, - 1556566,
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(iv) sLelumpsaer:

Q&MbssLILLL elleurrhiserfledlbh&l HD LI60TeUIHLD SiLL 6U6m6ToTemUl SHemLoLIGUIMD

emeUl LLOledT A

4 5 6
(S10@ &6 | HF)
emeulLLleor B 3 9
( S10@ &6 | HF)
eflemen (I/ &) 50 70

SiLLeuemevor 10.1
4 x,+5x,26 (GEOMBHSLILLFID 6 SI0GHHET emeul LLO6oT A GaHemeuLliLi(beuSHTed)
6 x,+3x, 29 (HOOHSILLED 9 si0GseT mallLiflé B GoemeauliLnbeauste )
(v) & &Blwbp Hlubsenerse:
emeULLLoledT A LomMID emel L LOledT B Siemeyser &emm @mlmmemeulingd @LLSmeD, X,
x,20
ereoT@Geu Grifled S LIOL6d sevorsend (LPP) mmb &evofls eugefled SiemoliGumib.
4 x,+5x,26
6 x,+3x, 29
LOOID X, X,20  eT60Tm SHLGLULMbSEHEHS S60orhis
Z =50 x, +70x, —6tr 558D FIenLE &HT6Tors.
ThSHHSSML (Db 10.4

Q@ 6160t Lmeortd (Soft drinks) swinfl&@Lo Himieueto, @revork GLUU Syemender C,  OHMID
C, - 26 ST (HETETEI. QEUEEUTTH ShHEMEDWILD CLEOTM)] EISLOMEDT CLOEDT LIMEUTRIGET S|, S, LDHMID
S, - w6 swnflsdleimerr. B peveseflgud @ mrefld swNflss Uy meussLiLbD
GLIIserfleor eT6v0T60MSH6M S, LNEITEUHLD SL-L 6U6m6TOTUTED C1&BM(b&HSLILIL (H6TETS).

.
-

S, 3000 1000
S, 1000 1000
S 2000 6000

SILeuemevor 102

OFWHLPEDHGT T TUIFS)
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R EHEMSHSH HEOUHESMbLIL gUT6 LNSSHe S, GLiser 24000¢pw S, Guilser 16000-1o
S, euiser 48000-b GpemeuLbeuemdd GUIEHOTME. @ breT P oo Q Speneser
WempCGuw aswedLIbLausNHETeT ageea] X 600 wHmID I 400 SH&EDE. LT AFHD QEIEEUTH
SHEMEOWLD GHEMMIHFLLFSH SWNILILE OFe06le &hems s CHemeuemin 6T ST CHTéGeUSN S 6T HSHem 60T
BIL&ET QFWeLL. Geuetor(blD 6T60TSH &HMe0oTdh. GMSHE0UTLS Hevordhemd Gmhiflied HlLLOlL 6D
6UEmSHUI6D SIEMLDESELD.

Sy
(i) onflser: C, C,eredim Shemeda6 Q1FUIEOLIL & BHeMEUIITET HITLSHEDET X |, X, 6T6ITS.
(ii) enM&Ganer amiy: Bédnsnsée Z = 600 x| + 400 x,
(iil) eL@Lumr®aeT:3000x, +1000x,> 24000 (24000 GLlseT AsES GaenauliLbeusTe
24000&@&& Gemmwimoed mée BGeueoor(hld)
1000 x, + 1000 x, > 16000
2000 x,+ 6000 x, > 43000
(iv) ®@emp SOWHD HUbSHETHET: pemeoseflar Geuemed BILSET &6OD
GSPlwuHpeneuLIne @mEGLD. ererGeu x |, X, 20. 8bs Criflws HL L6 Hett1dHens
(L.P.P) setoflg6uq66d Si6mLoLi@uILD.
@ 3000 x, + 1000 x, > 24000 @
1000 x, + 1000 x, = 16000

2000 x, + 6000 x, > 48000
HOID X, X, >0 eT60TD HLGLULMN(bSEH&HS E60rmhis
Z =600 x, + 400 x, 601 15&AM) FllIeWLS SHT6TUrs.

10.1.2 Grflwed HLLIOIL D H600T5E S EHHS (LPP) suemruLLD cpedld SF6y Smeored
(Solution of LPP by graphical method)

Griflwed HLLIOLED SHeoordHend SiemwdHd LUIneG, GMéEGasmer sniiler 2 _&d STeme
(OB Sivend FAmio W) B &Smevor Geuevorhd. Bh nrlsemensd asmevor. Gmifliied
FLLIOL 6D H60016HG 5 EHHG GUEMTLLLD (emM CPeD S6y Smevorednd. @p MMseEhHE Ged
2 _eitem Goiflwed SO 6D &60018@E &S 6Mm6N 6UEDTLLLD CoedD ST&He Sieong).

GuHEMILILL (wewm cweld Siey STeTrUSHSTET (PSHILIL LG SHeiT
(i) esmessLLLbsTeTaUDeNME &H600{l% 6l EUEMLOLILIED 6T(L8ISH6D.
(ii) sevoTEEl6d 2_6iTem HL(LLILIT(hSHEN6TE FLOCITLIM(H 6Lq66D 6T(LRS EUEDITLILLOME 6U6mITSH60
(iii) eabyewLwl UGS (STeyl LGS eml) STETUSED.
(iv) eeueeunp wemeorll Lemerflufedr (wweyl yeteafluliedr) puwisagneneosafler 2 sbs
UGS eDWE &HMe00TS. (PEMETTSHETl60  SpWISHOSTEME0HEMENL  LIMTemeud  &evoflliy
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epeoonsGeur ieven s SibsLI LeTerf] euhlGuig agebaeId Camb&erfledT FLo6dTLIN(h&emer S

STILGH60T CLPEOLOTSHEEUIT SHITEUOTEDILD.

(v) wemevrliyareflasafler wéllemu GnileGasmer gmilled Fweoflheusedr ceod Gnilé@amelr
gnry&erfleor Sl &eme &600THEIL 60OMLD.

(vi) e&snmbéslUlL &Seosde WUeumm wdHlenmusd sreoorGeuetorpld erefled G@ed
&6E0OTSSILLILIGbLD &L &erfled WilsLieuflw wHUGU 2 &L HliL ShGSLD. ASM(b&HSLILLL
seoisdled &AM wHlemusd smeoorGeuctorhd ereoflled GG  SHevoTHSILLILIHD

wHlserfled WssArw wHIGL 2 s HILIL S ELD.
ThSHH ST b 10.5
SpseetorL. Crflws HLLIOL 6 seoosbens (LPP) Siése.x + 4x, < 24, 3x +x,< 21

x,+x,<9 wHoIb X, X, > 0 6T HLGUUNbEEHES Q6vomhs Z = 2 x| +5x, —6dT UL

Ww&HlIemUs &HIT600T.
Siey:-
(LSH0I6D E1BM(HSSBLILIL(bETET SHL(bLILIM(h&EHHE E600IMhlsH aLenL LiGHemwid SMeoors.

Betor(h OUNGIEUTET STLOMEUT LMMIGET X, LHMID X, GewD GSMbmeneuwns (x, x, > 0)
@mlusned gnyedLWl UGH, WHD SHMEOWMETl UGSHuled Siemwjd emeoTHHISH
@ SL(bLILM(b&EMELD FLO6OTLIM(H ulqeled 6T(Lp518. @

X+ 4x,=24

3x, +x,=21

X, +x,=9

x,+ 4x,= 24 eretrp Grir&GanLnerg (0, 6) wHmid (24 , 0) eredrwll Yeteflaer ufluinss

1FELRILD.

[x, + 4x, =24 86 x,=0 erevrll rHuiL x, = 6 eTETéH HeWLHGSLD.

2CzBumed  x,= 0 ereorl NrHlui x, = 24 eTeTéH HewLSGSLD.]
X+ 4x, = 24 eredim Gamligetr WGsHT Sievedg AHH&GS SCYM e LeTeflser

x,+ 4x, < 24 e1edTn SLbLUMLemLL LTSS 1&Lu|o.

3x+ x, =21 ereorm GriGamLnerg (0, 21) wpmid (7, 0)  eredtm yeafleer euflwiness
E1FELQILD.

3x+x, =21 eredim Gamligedt LG Sebe0g) SIBN&S EGLM euBLD Yaafleer 3x +x, <21
6T60TD SL(bLILML6mLLI LTSS O1&IIL|LD.

x+x,=9 aemm CriGsmLnerg (0, 9) womd (9, 0) eredrm yeeflaar aufluinss

-
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x, + x,= 9 eredim GanLligedr BB Siee0gl SBMH&S SCM aumDd Yeeflser x,+ x, < 9

SLUUMTLenLL LT &S Q1&ILI|LD.

X
2A

24 1

25\._
(0, 21)

20 4

18 +

—_ —_ —_
oo//w = o

14 16 18 20

uL  10.1

&6001& 6D E15T(b&SLILIL (6T S &L (bLILITL LG 1) & 600TTHRI& 61 60T LILLOT60T &) 6U6WT WILILIL (hET6IT &).
Blpedliin’L. OABCD eretrn u@dGw Siayll ugd 4@&b. STyl u@Huler (pemeorliereflgei
wenpGuw  O(0,0) A(7,0); B(6,3) [ x,+ x,= 9 wpmib 3 x,+ x,= 21 eredim UL kld Leitefl B
2®&0)];C(4,5) x,+ x,= 9 HMID X+ 4x, = 24| er6drm BEHMBEET QEUL(HID Learll C gh&ib) D(0,6).

0(0,0) 0
A(7,0) 14
B(6,3) 27
C(4,5) 33
D(0,6) 30

SiLLeuemevor 10.2
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en&Ganer mylleor oL waliunerg C ereorm YeTaflufled HemLsEngl. ereorGeu x, =4,
X,= 5,7 - e @b wH = 33.
ThSHHSHSHML (b 10.6

SlpsaetorL Grflwed HLLIOL 6D H600IHendd SiHs.

4x,+x,240; 2x +3x,, > 90 LOHMILD X, X,20 6T60TM &L (bLILIT(b35(6Th & 600TTRI &

Z= 5x +4x, - 601 15&8M) SllIemLS &HTevors.

giey:

X, LOHOID X, GSeOD GSBIHDenaULITS: BLUUSTE anUemLL UGS PHEd &6 LGSHluled
SI6MLOW|LD.

4x +x,=40 erebrm Cri&GanLnerg (0, 40) womid (10, 0) eretim yetaflaar sufluinss
asebad. Goeid 4x +x,=40 eTetTné Gl WBEHT e SBME& GoGem auwblDd LeTerflsmer
4x,+x,240 eT60Tmd SHL (LML 6mL LTSS OLSMDE.

2x,+3x,=90 erétrm GriGsnLmerg (0, 30) woHmid (45, 0) eredrm yeeflaet eulwins
aFeLab. GIb 2x,+3x, = 90 eTeiTmé B&HMLiq 601 BB 16b60 g BME& GLB60M eu(BHLD LeiTerls6i
2x,+3x,2 90 er60Tm& &L bLUTLMLL }T&HS OFLEDE!.

SHEDUTSHHD E1SM(bSSBLILIL(HETET &L (bLILIMGMHEN6TOTRIS 6UEMTLILLOM60TE| 6U6MTWILILIL (66T ).

%24
441

40 EC(O, 40) ®

36 +
;}<-
28 1+
24 1
20 4+
16 +

12 1

¥ )
LULLLLG LT e
T >

4 8¥12 16 20 24 28 32 36 40 44v\4~&A %

UL 10.2

OFWHLPEDHGT T TUIFS)
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BlpediLiin’L ABC ereédrm u@HCw Syl u@dH Sh&L.

Sirey ugHuledr wemeorliyareflaer A(45,0) , B(3,28), C(0,40)

A(45,0) 225
B(3,28) 127
C(0,40) 160

SiLLeuemevor  10.4
&M&Bamer smiLiledr Amio wHlliuneorg B(3,28) erettm yemarflulleb SemL&dma.

ereor@eu x, =3, x,=28 Z &AMy iy = 127

ThSHHSSTL (b 10.7

Sp&eetorL. Criflwed FHLLIOIL 6 HemsHemes Sibs. x +x, <30; x,<12;

x,<20 wpmid x,, x, > 0 eT60IMS SLbUNbEEHHES evuriie Z = 2x +3x, — er WL

Ww&HlIenUs &HIT600T.

Siey:

xl, x2

(W3H606D E1BM(h&HSLILIL(bETET &L (bLILIM(b&H©EH&HE E60Tmhid enLemL WL LiGHemuidH SHMeoors.

@retorh eungleuneot STLomeor oMml&ei X, LoHOID X, G6DD SUIDHDeDeULITES GBLILSED

> 0 9y©b. anyemLwl UGS (PSHD STEOLIGSIUNed SHemLow|LD.

SIMETHGIS SHL(bLILM(bSHEMETULD FLOOTUM(H 6UL.&l6D 6T(5I5.

x1+x2=30
x2=12
x, =20

1

x, + x, = 30 erebrm CriGanLnerg (0, 30) wHmud (30,0) eredrm yeteflaaT euluiness

61F6DEYILD.

x, =12 ere0rp GHMLMEITG X, H& SeeToTLINGES O1FLEID,
x,= 20 ere0rm G&MLMenTE) X, H& SMETULINSGE 1FLAILD.
X, *tx, < 30;

X, <12;

x, <20 oo x, , x, =0 T60TMS HL(bLUM(bSEHHES Qe0uhisH 2 _Hhd STeyll UGS

EpSHHETUTL. eUemTLL SH 6D GSMSBLILL (bETeng).
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A
. 10D, 12) c(8,12)
< *“:l||||||||||||||||||||||||||||||||||||||||||1>>>>A >
10+ 5
= -
® = = ®
6 + S
4+ S
2 b -
4:l||g||||g||||g||||g||||g||||g||||g||||g||||!||||_A(2o.:0) , , , O’O):
D" 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 %
UL 10.3 v

SHETUTSHHD ABM(bSHSLILIL(b6TeMS HL(bLIML LG MHE6T00TTRIS EUEMITLILLOTE0T S 616D WILILIL (H6T6TS).
Blpedliin L. OABCD eredrm u@HGw Syl u@SH Sh&L.
eyl ugHuler wemenrliyereflaar wemmBw O(0,0) ; A(20,0); B(20,10) ; C(18,12)

wiHmd D(0,12).
Z-2X, +3%,

0 (0,0) 0
A (20,0) 40
B (20,10) 70
C (18,12) 72
D (0,12) 36

Sl Leuemevor 10.3

OFWHLPEDHGT T TUIFS)

» I
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em&Ganer smylleor @ wHiunerg C- ereorm yereflulled x, = 18 , x, = 12 ereord

HewLsHME. ere0r@6u Z — 60T QWL WL = 72.

ThSHHSSTL (b 10.8
EpsbaetorL Grflwed HLLIOL 6D H6001H6mHS S H.
X, - x,<-1;
-x,+x,<0 and X, %,20
Z = 3x, + 4x, - &1 BLOLD HLIenUs &Tewors.

Srey:-

(W3H606D E1BM(h&HSLILIL(bETET &L(bLIM(b&HEH&HES E6v0TMhid nLemL I LG emuwidH SHMeoors.

X, X, 2 0 &8 @mUusened gnyemLl UGS (P Smedomer uGHluled Siemow|b

ST H SIS SHL(bLIT(bSEMEI|LD FLOGOTLIM(H 621q.6X16D 6T(LD&I%.

x,- x, =1 eretip Gri&GasMLMeTg (0,1) wHmid (-1,0) ereirm yeteflaer eufluings

E1FELQILD.

-x, + x, = 0 eredrm Gri&GamLTergl (0,0) eréttm Leefl eufluinss QFOQID &600T6H60

Q&BM(b&SSHLILIL (b6 X, - x,<-15-x+x,<0 LOHMILD x,%,20 &L (bUMLIq M S 6T0THIS 6)6MTLILLOM60T &

6UEMT WILILIL (bET6 &).

le\

2,4 %% 2 3 g

UL 10.4

\/

A
x*m
3 A
2.
1 #,1
(—1,9/ 5
5 6 7 8 9

10 11 12

QBMbL&&LILULL SLobLUTbeemar Hlemmey Q&L LT 6euTer UGS Sevemen. ereor@Geu

Griflwsg S LIOL6) He00rsADEGS SiT6y Qevemen.
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Q) uuips 10.1

& Fimeuentio A wmmib B ereotn GuetTiésemans swini asSng. Gueotm A peorg & wiy
S Q&MevorL g LoHMID GueoTT B 6r60TLIS &ewDHS ST G\&mevorL&l. Gueotm A wHmID B
weonCuw e Cuentnaln@ 35 , T3 ereor eomuid FL(b&MEI. CuetTm A-g 2_DHusH asIILS
GCrpemeuliLi(bld  cpeoliOLNHeTHeT  Gueotm B-g o _musd eesiiwd GCoHemeuliL(bld
epeoliaLnBeTsemenll Guneo & LK SHp&Ww. 1000 Guennéset WLGGL FwnfleHsesl
Gunglomeor epeoliOLNBeTserfleor Siafliy 2 etengl. Gueotm A-elinm@ HAmlys Herfligen
CoemauliLpEng, wHMID Seueurpreor SHefllyser @ mrewersdd 400 wLGEW
HemL&sLaUNSDS). Gueorm euems B-6& QG Brewens® 700  Heafllyser
HewLsslaunFng. Bbss seoorsend Chflwg SO (Wwenmuiled 6l 6UeNLOSSHELD.

A bpmib B 8@ euemswInerT OLNHaTHenar @H Hneusrd 2 pHusdl esusHnsg. Sbs
Bmeusmswnerr eun@pensefleor cpeod eomud I30/- wpmid I40/-  EeuGEUN(IH
HBeom ATmsGL HewLHEDE. CHEWEULLI(BD 6UETHIGSET WHMID HemL &H&E8n 1q.UL

eU6NTRIG6T S SHeunmrledn efleurmhiger EGL QBM(b&SLILIL(b6TETEDT.

B sere
onsssive
epedll QM BeTaei (&.&l) 60 120 12000
BUBATD BUIREGI 8 5 600
(GO / Si600@)
6Q60TM 606001 556D 3 4 i

( weofly 2_smipli GHILD)

UL Beonusems L BbsHs HevorsHend Crifliig S LIS 6d Siemilidled 6r(Q8is.

6 [FMICUEITLON6UTS SMSMTETOTONEDT HMID FHrevflmie HlemeoliLithbSHleemer 2 _DHLSS
sdng. B5NE&S CoHEMEUWITET 2 LSTEOUMRISET eDTHEHID  eeuefluledlmbhg)
QUMTRISLILIL (b 660TI6m6T0TSHS60 LHMID BGamdHSgHeb LG HneueTHHed aFLIILILGSDS).
6EUEEUM(H FTSHMTETVTLOM6DT LOMMILD SHiTevflirhish 660TIem6T0TSHS6D LHMID C&TH SIS SITeoT
Gmrd Wwen»mGuwi 0.8 wevofl HmD 1.20 wesoflwnGw. sHEUNG @b eunTSS D& 720 evof]
Grob 2 pusbd FHperrne HemLsHma. eunm efhuementll OLHLWLIS SEBHLUSHST60T
ghemd IHleoeurd &ngmrevoionent HlemeoliupdHede 600 Sie@sHeTnsHeayn Sreofluwirkid
HleweolilbsHsHe 400 SOGSEMMHEYD CUDTWMISSLILL(bETENE.  FTSHTT600T LOHMID
sneflwmidhener eonud S0 QemM&EE I100, I150 6retr SHevoISEILLILIL(b6TETE).
Gmflwed &6voTSHEIL6D (LLEmMUNEMEDT 6LLG 6UEMLOEHSHEYLD.

OFWHLPEDHGT T TUIFS)
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3. &psseorL Griflwed HLLLIOIL 6D 60016 ES6m6T 6UEMITLILLD OO Si&Hs.

(i) 30x,+20x,=<300 5x +10x,<110 woHOId X, X, > 0 T BLGULTHSEHSHES

Geooiiud Z = 6x, + 8X, —60T QB LFILIEnLS ST600TS.

(i)  960x, + 640x, < 15360; x,+x, <20 and x,x,=0 &M &LOLUUNbLSEHSHS

Bevotring Z = 22x, + 18x, —60r QLIBLD LOFHIIEMLIS SHTET0TS.

(iii) 5x,+ x,210; x + x,26; x,+ 4 x, 212 x, x,20 eTedrD HLGULNBEEHEHES S6v0TThIS

Z = 3x, 1 2x, 601 IBEAM) oSIIeMLIS SHTET0TS.

(iv) 30x,+x,<9; x +2x,<8 and x,x,= 0 erediD &L (bLILIM(bSEHESET0TRIS

Z = 40x, + 50x, — 601 QLIBLO LoFILIeDLIS &HT600TS.

(v) 3x +3x, <363 5x,+2x, <50; 2x,+6x,<60 OO x,x,=0 eredim

SLUUNbeEh&Sehs Z = 20x, + 30x, —60T QLB DFILIEMLS &HT600Ts.

(vi) 36x,+6x,= 108, 3x,+ 12x, = 36, 20x, + 10x, = 100 wHMID x,,x,=0  eTedIm

sLGLUUMbSEDSSHethae Z = 20x, + 40x, 601 &AM HliemLd SMeoors.
® 10.2 euemeowiemioliy u@Lumiey (Network Analysis) ®

CumsGaUTSHE SHeWOLILITENT FTemen&eT, @Tuled Lmemg&aT, Gl EemevorliL&eT oMHMILD
Buss mreathser Gumedimeumemm ereflll eUemTULAISETTSHS STeoTLESH 616060WIEHLOLIL|SHET

6T6oTLILI(HLD.

Q@ LD ereditug LD Ceuenesemend QsMeToLHMGSWL. SOILLILL oo Ceuemensemer
Geum) dlep GeuemensaT (IqhHd LleoTeoTGr ASMLIEIS (WIGUD. Fleo Geuemensert oMM Eeueme0SHemeTE
sngmoed méseond. SLD wohmidb SLL Hlenmeysd smeob QSHTLILTET Lo Geuemenserfledt
auflemgsemen HlifevorulILsnHE& 2 sy HILLUGL euemewsmLL SO Sp&b. Smelisoner
sigliuenLd SHLLIOLd wWLOHMID SLGLUUGLSSHID HILLUMKISET ShEIEDEN  6UDEOWIEMLIOLIEHL
LIWeOTL(bSS [HI6TOT SHe00flSSLULLL S Leueneturenll [Hlewmey &L  LW6dTLI(hSSEl60TmEDT.
siemeuwimener: L ek wHMIb sevorereoofliy mILub (Program Evaluation and Review
Technique -PERT) wmhmib Sreysd@ans unens wemm (Critical Path Method -CPM) &y @&tb.
a6t Grevor HimieuenrsHeor J.E. aaied (JE Kelly) eredrueuepio ehumedrl mHimieueotsSleor
M.R. eunsai (M.R. Walker) eretrueu@mb Gaimg Snsmwienr oyemevseafledr wummorfliieny
aflenaliubsgeudle 2 gaeusnansd 1957 — e Sieydb&ans unens 2 & wenmenw: (CPM)
GLolbLItb S S 6vTMIT S6iT. SIS [HIETNISSLD, GILITSHICUTS C1FUIEOSEWEI [HL S EI6USDSHTEOT SHITED SiL_L 61606001

V& sflwunes Siwneflés ibhs HLLhsefl LweTLbSSLILIbGEDE.
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euemeoWemoLilenr fleo (&H&H W euemIwenma6T (Some important definitions in network)
eFwed (Activity):

GrIb OHMIDd WWNHF Sieve0g Geum] 6UEDSITEOT 6U6eT HSMITRISEmT 2 LGWNHSESLD 61hg
H60fl5HS C1FWELLIML (b&HGSLD QFWI6D eTedTm) QLWT. @& Symbu flspey, @mid ey S Elw Smevorh

HepeyseErsdd DemLuled SmEEHns. aungieunss  QFWemend GMlES  SIbLUSGS
2 LBWNSLILGLSSLILGIDE. 56T HemeLiLGd Sl LSSl (peorGerhm HensFenwd GHSHELD.

Bl&pey (Event):

Q1 FWIELS6ITl60T SHTIDLID 166G Hlemmemeud GMILILg Hl&Lp6Y ereotlLIbD. Hl&Lpe)y eredTLg)
SNE0SHMSHSH GSBGHGD H LeTafl. GL@ID HHPEUTETSH CUET SYSMTHENS SHEUUHEED 6T(hSHSIS
6&MeTEUS6LemED. OBML&HS HMID @M QFWed&6T SHTIDL (Hewed) [flspey LHMID SmiHl (eured)
Fl&1D6Y 6T60T  SHEWLIIMEMD  &MevorLILth& M &. euTgIeUTs [Fl&HP6)] 65 6T6toT  6ULL HSM6D
&M&aLLGEDE. SpTbu Hepeder (] - eug Hapey) eretoreomens @mid Hapey (I - eug
Bl&1p6y) eretoremevoredL ewflwig) (J>1)

hengw egwed (Predecessor Activity):

SO L O&WELS&ET SIUThGUSDS (LP6OTL HeWL OILMIFETD (LP(QEMIOUIEDLHS CIFUIEOSH6IT
(WHemSW 61FIIED 6TE0TLIL(bLD. 61FWed B 2 _emLw (phemsw 61Fwed A, @gHemeot ererfl (pemmuiled
® A<B (simeug 6swed A (WREOLWEDLBHSTD STeoT 6FwWe B Smbies wub ) ereor ®
&ML Geumd

Hibemsw aFwed (Successor Activity):

QTN Sie0e0d SHNS GCOHULL CFUIDSHET (LP(QEMOWENLIIMDED SHHITED b
CIFIIEMED HIEUMHIS (PIQIITE. SieUEUTN)| 2 L OTqUiNSS OSTL(HLD 6Fwene, Lihendwl QFWIed

6T60T@LIMLD.
euemeowlemioLi (Network):

EUEMEOWIEMLOLIL| 6TEUTLISI ST 58 SiqliLenL ufled ERGUGSSIULL Sl LD unmilw LebGeum)
e &wevseafledr euemIUL GSMIUT®h Sh&LD.

urems (Path):

6UEMEDWIEMLOLILILI LITemS 6T60TLIS| 61§ Web&efleor eurflems, Spmbu Hlaspeled agmLmnid @mid
5106 6U6DT C1F6LEUSTESLD.

10.2.1 euemeoLiiletTeoremen euemI&Hed (Construction of network:)
euemeoLIfeTetTemed euemTeusHaEment el ser (Rules for constructing network)

6UEDEOLILTEOTEUTEmED EUEMT UGN CILIMEIEUTEHS SpSH&H6vuTL. 6l &Hemen LNedTUHM B6U6TIT(HLD.

OFWHLPEDHGT T TUIFS)
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(i) eeieeunm 6swaid @GT 6 SIbUsSMWTED WLGEL GH&SIUL GeuesorbhiD.
SiIBMeUE) 6TTHS ST 6T0T(h 51861 & @EMBLD G 6 DL &HGSMIWIMED oL (bGLo Semetors&LILIL
BeuetoT(hD.

(ii) erbs Emevorh OFWELSEBHHGSL GT Mflwimesr SpTbU HMID Snid Hspe|sHemerT
SieWLWTETLIL(bSS (LG WITE.

(ili) ePILL @ 6swellemer SienLWMETILGbSSHIEUSET UTGBLG Hopeyssr
6([HEMLD SHSE0TeMLOW|L 60T 6uIflem FLILIb SSLILIL (ET6TeDT. 6(H QFIe0l6d SIS Fl&perTeoT &
Hemed Hlspemer efll Aflwsns QmsHs Eeustorhld.

(iv) SIbLEGIIS6T 660TemMm 6EITM) C16UL LG EESTET6NEH S LITE.
(v) euwys@n&er Gnrns L hGw &HE&sEeuU6suT(hlD. Siemel eUenETHE S[HHHE &nLTE|.
(vi) spmbu Blapey wHmd> SmiF Hlape| sefll gevenu @een® HababoD
SNBSS QI (PHeMSII OFWIED LDHMID ASTLIT OFWIed S([H&Hs Geusvor(hiD.
&6y &EnsE erevor @6 (Numbering the Events)

Bis5s OSMLISef60r LG eueneollemolil] euendhs e, eeieeun s Hepalh&d @
eTevoTemeuor  HILOGS Beuetorhld. SibF 6T600T QML euemedLIeoTeoTedl6edT QST Flemuwl

WrdHuediliugns SmHeHs Geustor(blb.
BH&pey eTetor @Ledled EpsaoevorL 6l Hlsemer NedTUHMH B6)6ToT(HLD.
(i) Plapeyser euceUTETNISELD H60f168 eTevoToH6T GULPTRISLILIL Geuesor(hid.
(ii) Blapey eretor BLed BLHILSSSSOBHE 6uedd Lmwns euflens igliLienLuied
MO SHBLILIL 6D B6eU6ToT(hHLD.
(ili) esML&s Hlapeiih@ O Sievend) 1 6TedTm) 6T6vor &L Geu6ToT(hLD.
(iv) oubfest eumebuGHlulled 2_aiar eretoremevor el SiDLN60T HemeOLILIGHul6d 2 _elTer 6r600T
erGungIb euflusns QmsHs GeustorkLb.
(v) esnLi Hepey ecuefllLebe SeoLCw aBzenlb QSHTLILeDLW 6N
Gsriusn@ ageunsl Cunduw SemLaeuefl Qmss Geustorhld.
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eusmeowlemwoLifledr LeBeum &6y HEH&HS 6Tevorettlibld GmsetorL  euLl(Lpemm&6iT
CoLIDABTEr060Te Pl erevriiLichiD.
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Siey:

& M(b&SBLILL (beTem 616U RIS EHSHSBTE0T 616M60UIEmLOLIL].

¢ A(3)—_r
. \ B
O

UL 10.5

ThSHHSHSHML (b 10.10

HletTeuBLD 66U THhi&HemeTs C1&M600T(h 6(H EUEDEDWIEMLOLIENL 2 _(HEUTEHSS.

2 _Leorlg (phemsw Hape] W - A B CD CD E F ®

Siey:

© L6y (PHemFW 2 _MeySHemerl LWeTUbSHS asnbdsUulL  efidlsefleor  Lg
66 60 LIEMLOLIL| & 60)6IT 2 _(HeundH&BeumLD. BHemeuLLImeot 6U6m 6O WI6mLOLIL 6 60T &G

Q&BM(b&HSLILIL(H6TeT LILSHH6D &HTetoTediD.

UL 10.6

eUssTer aswe (Dummy activity):

QM 65w erelals euaThisHmenGuWIn iveg CrISHmsGL 2 L OSMeor (HSHE&TLO6,
e&MPled I LG sMTLlement L G efleTésHs nlqUISHTsH HEWOHSTED HFCFILIED GLILISHSTEOT OFII6D

eTeoTLILI(bLD. BFHement LeaTafld Gampger (dotted lines) epevld @miléa&eomid.

OFWHLPEDHGT T TUIFS)

g
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ThSHHSSML (b 10.11

EC QBML&EBLILLGbETET Q@ SLLSHST QFWOLTHLSEHD WLHMID Sieneuserler
(ereuflemend ABMLILSEHLD SBLY O1&M(bSHBLILIL (bET6emeoT. @BHHBTE0T 616D EOWIEDLOLIENL 6U6WIT H.

Q&Wed: S B i D i I meam H gl J] K

@P’-?“’ﬁ“-'. - - - A B B C D F HI EG
QEUJG)LIIT(b&GIT:

siey:

(peiTevilemed ASMTLITLSEMETD WHMILD EUEMEOWIEMLL] 2 (HeUTSHEeUSn&Ter eXldlemuiL
LWeTLb S, BHemeuwlmeot euemeLIN6oTe0Ted euemILILLD SBLp 26T UL SFHed SHmetor s aLiLbaEm&l.

UL 10.7

ThSHHSHSML (b 10.12
S1p&6tuTL. & PHlenEVSEHEHS ML EUENEDILIENLOLIL] EUEDTLL SH6MS 6UEDT .
A<D,E; B, D<F; C<Guwpmio B<H.
Siey:

(petTellemend QSHTLITLSHEMETD LoHMILD 6UDEWIENLOLIL 2 (HeUTSHESeUSDEHTE0T 6XlH emILiL]

LWedTL(b S H), Baemeulinent euemedLiNeoTeoTed euenIULLD EBLpe_eTerm UL SHdled HMetor s asLiLbED |-

UL 10.8
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10.2.2 SieysGanhsll utend UGLLUMLey (Critical path analysis )

6EUEEUM(H OFIIISHSLD SihG Q&6 FIDLILITG (LPLq.6U6ML 6USM SIS 61§606XILLILIHLD SHTEDSHEMS
w&HUSGH aFw Geuetorpd. WHLSkaeT GBID, HTL&HET WLHMID EUTTTRIGET NDDH THTEUS
eusdlwnesr i@ CrOmsefled 6&sMTHSSUULGMHSESWL. Lt Gmab eungeuns
auemeoiLiemLOLILNl6d SibLGmluieor GLoGed 6r(LRSHe0LD.

Hl&p6)y&eT WOHMID CFWeLTb&6T HpHweupnisner LeGeum CrIrhiser &e6uor&halblD
Créasdnansd SPHEUIL aUNTHMmSHHEMET HTG 2 &bhH UTDS H600THE (bSHE0l6D

LIWLIEOTLI(h &H&E0MLD.

E.= Blapey i —60T (1p6iTan.L1q SpTDL&SHEE 1w GHID

Lj = &6y j -6 FLSH I OSTL&S GHILD

tij = QFWweD (1,) —60T HMeD i6MeY

Grab wHSbasemersd GnssL6N SpdHaetorL auflsefled sHeoordbEbaemer Gomesmerer
(LG ULD:

a) (WeorBeTéd HBIHLD Hev0TSHE(bEHET

b) WerBertn&HE HBIHD SH60UTSHS(H&HET

(WerGerndd maEHLD HevordEbaer: (Forward pass calculations )

SILLgdletT pmbL GBI LEFAWID 6Te0TdH 6&HMeTOTh BHMD OBTLEHS &6y 1-6dhHE
IbLI6s Geuetorhld. euemeDIIMILIENL  [Hl&peyserfled 2 eem eretorsafledr erml euflensuied
eeleleun( Hlspeuns asearn S@migl Hepeie (puss Geuetorpld. @eueeun HospeIeID,
GEUEIEUM(DH OFWIAISSITET (PHEDSHW! OFTL&ES CHILD E, 6T60TLISHm 60T &([HSSH6D Q1S T6T0T(h HET0TSHESIL
Geuetorbid. E, eretrug) Hlapey i 601 phewsw HHDe.

Sowenp EGY GOIIILLIUL beTeTg):

ug 1. E =0;i=1 (gmbu Hspney)

U 2. i eredrp Hlaepefledphg SHTDINSGD QENAaITH CFWRISHELD (PHeDSW
asML&s CrrsHema (EST) Metteummonm) Siemésaeay.
ESij =E, ; (i erettm Hlapeledlmhal OsTLRIGD (i,j) eTanid SIene sl
FWIELSHEHEBGSLD).

U 3. i eredim [HlaLpeNeblBHE HTDISGSID QEUAEUT([H C1FUIEIESLOM6T
Wwhemsw (196 CrrHems (EFT) scoorsdlL (phemswl s Cnr&Hemns

OFWHLPEDHGT T TUIFS)
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QIFUIED 6T(hSHEHIOSHTETEBHLD HTEDSHIL 60T S L L BEUETIT(HLD.
ereorB6u Esz: ESl.j + l‘ij =E + tl.j
UG 4. 3ibss Hse) j —&& (j > i) BbaD Cungl | BLSHS (PHeOSW OSHTL&HS
Crrsems L9e0r euIHLONM)| &H6voTéHEIL GeU6torT(hiD.
E]. = GBI, {EFij} = e {E, +tij}
@eueunm) 2 L 60Tlq (PHemSU! OIFUIEOLIT(bEET WSS NGSLD &H600TSHEIL6DITLD.
ug 5. j=n (8mid Hapey) erefled, L SHDaTer Wwhensw (PLue] ChrsHens

Ej = GIL(HLD {EF,.],} = ou@miE, +tl.j} 6T60T &600TEHEIL 6DLD.

HetrGeorné el MmEBHLD HevordbHhaar: (Backward pass calculations)

euemeowemolienl 71 eTeoim @midl Flspeled QML euemewenLILl SiemeoT S8
Blspeysefleor euflwuns flespeysefled 2 etem eretorserfledt @mmi@ euflemsuled QF60TM SHTLOLI
Hls1p6y 1-6d (P55 (86).|663T(bLb.Lj eTeoTLE) &6y j—60T FLELISHI [Fl&LD6Y 6T60T 6T(hS &I&HE\SHT6T0T(h
QeIaeuTH HeHDasED bHsHe OFLNSSTET FSuSSHW Wieynid GhID wHnId &SuSHw

QSMLMIGL GBI Spdweunemnm &HevoréSlL Geuevor(hld.
Bbenp sHmESLTE SCY ABMbSBLILL (HETETS):
ug 1. j=n-6& L =E  &&Wb
UG 2. j eredim [FlaLpeled (LlgeuemL|D QeIA6UT(H OFWISGLD LSS
wiqey Grrsems (LFT) LFI.]: L]. 6T60T DIEMLDEHEHEDITLD.
g 3. j eredtn HlsLpefiled (LpLq.6UMLD E6UEIEUMIH OFLIISELOMET FLELISSIW
syIou Crrdems (LST) secoosbdl &wed (gl Sh@GLD STeHems FLELSH W
e CrrsHlelmbsl &lbe Geuedorpbid.
erer@eu LS, =LE;—t,=L;—;

LG 4. 210bés Hswey i —6& (i < j) Ner Cunésd pambGUTs | - L& sSuSSW
gyIou Crrsems (LST) et eumionm) &e6voré &L Beuetor(bib.

L = é]@jl.oj {LSZ.J.} = d’]QJLDj{Lj - tl.j}
U 5. j =1 ( spmou BleLpey), erevfled

L, = & {LSI.],} = dimo{L, - tl.j}
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Sieyés® 2_shd utemns (Critical path)

EUEMEOUIEMIOLIL EUEMTLL SH6D FUIHHEmET QemetIb@GID HeToTL LTemd SHTeYdHE 2_&Hhs
LUTEDSMIWS SHEHNG. FTeug) 018 BeooTL &HMevld 6T(bSHSHIHOSMETEDBLD LTems Si6ydHE& 2 &hd
LUTems SHhSLD.

Sieys® 2 shd Lnensuled siemdetn (1,j), 616D Q&wWwed EP&H6vorL [FlLIbE 60 60T & emer
BleuT & aFiigHe0 Geuetor(bld.

(i) E, =L, wdmid E =L, (ii) E—E=L—-L=t;

TbHHSSML (b 10.13

EBl QBMbeHBLILIL(b6TeT 6TededT L 6FWSHSD (Whensw asmLds Gmmb (EST),
whemaw wiaey Grrb (EFT), alusdw agnsése Grrd (LST) whmib sbusdHw ey Gombd
(LFT) spdweupemmé seooréelbe:

615Wed 1-2 1-3 24 25 3-4 45

Siey:
SCL Q6D IFWIAISHSHTET 6UEDEILIENLOLILIND (LihemSW SpTibL GHID HMID FISLISSL
@ 196 GBI OSM(bSSLILL(HETETS). @
E=8
L=8

E=4 E=18
L=13 . L=18
uLw 10.9

E =0 L, =21
E, =E +t,=0+8=38 L, =L,-t,=21-3=18
E, =E +t,=0+4=4 L, =L,-t,=18-5=13
E, =E, +t,, @5 E,+1t,=8+10=18 L, =L, -t, siebeog L,~,, = 18-10=8
(E, + t,, sieve0gl E, + £, (L ~t,; oi6beog) L~ t,,
(OIS ©_6Tememd 6T(b&Hd& B6U6DIT(HLD) ( Fmiolons 2_eiTememd 6T(h&He EeU6TT(hLD)

E, = (E,+t, séeog E+t,)=18+3=21 L =L,-t, o6z L,-t,=8-8=0
» I
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( E,+t,, sweveog E,+t,, (L2 - t, ez L, - ¢,

(OUBLOLONE ©_6Tememd 6T(b&Hd B6U6DIT(HLD) ( Amoons 2_eTaTems 6T(hdHe Beu6ToT(hiD)

@ STeyd® 2 shs unemg 1-2-4-5 ab Canphaenmed GMHsLILbEADE.

1-2 8 0 8 0 8

=2 4 0 4 9 13
2-4 10 8 18 8 18
2-5 2 8 10 19 21
3-4 5 4 9 13 18
4-5 3 18 21 18 21

SiLLeuemevor 10.5
@hsd S LSHems Hlemmey FLID HeoorL &meold 21 HIL&E.
Sieys& 2 _&bhd unend 1-2-4-5 wbHmiIdb FHLLD Hleomey OFLWID &MeoD 21 BITL&ET.
ThSHHSSML (b 10.14
&GS QaMbdSLILL(beTaT erededm FHLL OFWaSHSL (Whemsw 6snLé&s sneb (EST),
whemsw! ey sreob (EFT), sfusslw asnéss smeob (LST) whmib sfussw (wigey smeowb
@ (LFT) snetors. Sieyé@ 2 &hd LMTenGemWILLD, SILID (Lplq6U6DLIL Sh@&LD HTEDSHEMSWILD HIT6T0TSH. @

1-2 1-3 1-5 2-3 24 3-4 35 36 46 56

&MeDLD(6UMTTRIS6ITI6D) 8 7 12 4 10 3 5 10 7 4

Siey:

UL 10.10
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1-2 8 0 8

0 8
1-3 7 0 7 8 15
1-5 12 0 12 9 21
2-3 4 8 12 11 15
2-4 10 8 18 8 18
3-4 3 12 15 15 18
3-5 5 12 17 16 21
3-6 10 12 22 15 25
4-6 7 18 25 18 25
5-6 4 17 21 21 25

S Leuemeoor 10.6

Sieys® 2 &bhs unend 1-2-4-6 wHMId HLLD Flewmey O&LIWD &6 25 eunTrhiger

7
\@ uuimd: 10.2
1. &SpésetoiL OFWEHEm6TE HMEIL S LSHT 6UEDEOWINIOLIENL CUEDTSH. CIFWIEDSHET
® A,D,E Cr Grusdled eymblissiiueo; B,C>A; G,F>D,C; H>E,E ®
2. &psaetuiL Hapeysenet O&TeooTL S SHH6T 6U6mEWINIOLIEHL 6U6MITH.

Hl&1p6) &6 1 2 3 4 5 6 7
2 L eorlg (PhHemsW! HlaLpey - 1 1 23 3 45 5,6

3. &D&HeH60uTL QFWELSHEm6TH C1HME00TL HILL HEHEIT 6U6mEDIIEHLOLIENL EUEDT S.

65Wev&s6eTA,B,C @Gr Crrssle pmblilssiumd A<EE; B<D,C; E,D<G

4. sLeLITS HLLSHT 6FWEOSET OHMID NG OSTLILITENT HHEUDSH6ET SPSHSMETID

SiLL6uemevotuiled SILILI6T6TE.ESHMSHTE0T EUEMEDWIEMLIOLIEML 66T 5.

G1FLLI6D S B pEm D El F g H muian | B

2_LeuTlg (PHEnSW - - - A B B C D E HI EG
6\FWIELSH6IT

5. slporerd SLLHSH6 QFWOSET HMID SiGIS OSTLILTETS SHHEUDSHET SLPESHSMETILD
SiLL6uemevotuiled SILILI(6TENS|. SSHNETET EUMEOIIENLOLIENL EUemTSH. GCLoAID 6Teb6d Sl L
QFWIHGLD (Whemsw asML&s sneob (EST) , phemaw (piaey sneow (EFT), sSusHw
esM1L&s sreob (LST) whmib sbusdw ey sreb (LFT) sneus. Sieyse 2 sbhs
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QW 0-1 1-2 13 2-4 25 34 36 47 57 67
IEETOREr - s 12 s 3 3 8 5 3 8

6. O HLsFHhsner LoGaun 6&Wes&ssT LHNID SFHETeT GhID EGLS STLILL(beTeTs).

QW6 1-2 1-3 24 3-4 3-5 4-9 5-6 5-7 6-8 7-8 8-10 9-10
@I 4 1 1 1 6 5 4 8 1 2 5 7

85N &MeT eUemeWIEmLOLIEML 6UemTS. GLOGYID 6TELEON S L OFWINISHGLD (PHEDSHU OSHTLEHS

sneod (EST) , whemsw ey smeob (EFT), sbusdw asnLsse smeod (LST) opmib
FBuSSW 196y &meod (LFT) &metors. STeydHE 2_&hd LMTem&enLD, L LLD (Lplq 6uemL L

QFWAIHGLD (PHemaw 65ML&s &reob (EST), whemasw (wigey sreow (EFT), sSusHw
6esmL&s smeold (LST) whmib sifusHw wigey sneob (LFT) sneos. Sieyse 2 sbhs

LIT6mGeMUIWLD, HILLLD (LPIqEUEMLUI Sh&LD SHTEDSHEWSIILD SHT600TS.

Geuemed 1-2 1-3 2-4 3-4 35 45 4-6 5-6
SHITE0LD 6 5 10 3 4 6 2 9

8. QO FHLSHIHT CFUISEBD NUDMISHTET HTD SiETeYSHEHD (BT sarfled) LeoTeurnd
SiLLeuemeootuiled Q&Mb&SSLILIL (HET6TE.
61F1WIed 1-2 1-3 23 24 34 35 45
HITED Si6IT6Y 5 8 6 7 5 4 8

S5 &M6T eUEmEWIEMLOLIEML 6UemTS. BLOGILD 6TELEON I L OFWISHGSLD (PHeDSHW OSTL &S

aneod (EST) , whemsw wigey smeob (EFT), sSusdw esm_éss smeob (LST) opmib
sbusSw g6y &meowd (LFT) snetors. Sieyée@ 2_shs LMem&emILLD, SHILLLD (Lplq 6U6emL LI

SHGLD HTEDHEMSIILD &HT600TS.

9. Q FHLLSFH 6T sHred S L euenevor LedTeursLonm) :

12 16 23 24 35 45 67 58 7-8

&Med 66y (BT serfled) A 6 14 5 11 7 11 4 18

8sn&meT euemeWEmLOLIEmL 6UemTS. GLOGILD 6TELEON I L OFWISHGLD (PHeDSHU OSHTLEHS
ameod (EST) , wphewsw ey sreon (EFT), slusdwu asnLss smeob (LST) opmib
FBuSSW (1196) sneold (LFT) &metors. STelHE 2_&hd LMenSemWID, SILLLD (Lplq 6U6mLLLI

SHG&LD HMTOHEMSWILD SHTE00TS

10. & sLGLIETS S LSHT AFUIDSET OHNID g OSTLILITET HEHEUDSET SLPESBTTDID

‘ ‘ Chapt-10_BM_V2_TM.indd 216 @ 04-08-2018 11:40:16‘ ‘

SiLLeuemevotulled STLILIL(HET6TE.

11 10 UGLIL euessiIsd sewflald ommi LyeTerfluiwiech




| AEEEE ® § - EEEN

12 13 | 23 24 34 45
e sieney (Qumrusenen) Y 27 12 14 6 12

85D &MeT eUemEDWEmLOLIEmL 6UemTSH. BLOGILD 6TELEON L OFWISHGLD (PHeDSHW OSHTLES
sneod (EST), whewaw (wigey sneod (EFT), sifusdHw asmés smeod (LST) wopmib
sbusSHw a6y smeo (LFT) anetors. Sieyée 2 shs LMTemSHemWILDSILLLD (Lplq 6U6mL LI
SHG&LD HMTDHEMSWILD SHT600TS.

Q) i 103

SBl a&sMbéaLILL(beTeT euenellaTanals& s Si6ydE&ahsLl LTEnS

1. &Gy 6&MbdasUILL(heTer eueneLllaTeTaldH&d STeHESHSLI LITend

(a)l1-2-4-5 (b) 1-3-5 (c)1-2-3-5 (d)1-2-3-4-5

2. esmopssiulL Coflwed SlLbled Hevordd 2x, T x, = 40, 2x, + 5x, = 180, x,,x, = 0.
TS SL(bUMbSEBHSHS Q60 z = 3x, T 4x, eredim GH&G&meT smienu WlaLflsnés

HemLSGSLD ermLjemL UL (Eem6TLl Lj6iTerfl.
(a) x, = 18,x,=24 (b) x, =15,x,= 30
(¢) x,=2-5x,=35 (d) x,=20-5x,=19

3. (i) erétim QFWeONETE SieysH& 2 &hP LUTensuled SLusnHaeTer HlLbsemnerserled

Q60T
(@) E-E=L—-L=t (b) E—E=L—L=t,
(c) E—E=L—L =t (d) E—E=L—L#t

4.  euemeolifeiTenTemed euemTEUSNS LNedTUDD Geuetorigl Epssetor el serfled ebhg 66TmI
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aipneug| ehd metort HlepalsHEbd @GT I SIbLSGSHIWLTE WL bEL SenerossaLlilL
Geu6toT(hLD.

(b) erbs @mevory AFWSEBEHGD GT rHiflwimenr IbL HNID BmiH Hlepeysener
SIEMLWIMETLIL(bSHS (LOLGU|LD.

(c) eMIIL & 6&FwWelener SieHLIWTETILGbSHIOUSET OUNGBLDG  HEHDes6T
QHEDLDSSHEOTEMWL 60T 6UflemFLILIbSSLILIL (beTaneor. 6 6&wWelled @midl Hlapeurneors
Hemeo flspemen el ANlwsns mss Geuesorbid.

(d) subysEHSET Q6TEnD GETN QUL LG &ESTETENS8n LITS).

5. Hl&lpey erevor @Ledled NetTuHm Ceuetongl SpssetorL eldlseafled 6bg 660TMI SHeUMTET
S DM)?
(a) Hapeys6T 6EIEUTETNISGD 560115 eTetuTaH6T eUPMhISLILL Geu6ToT(hLD.

(b) Pabey eretor @Led BLHUSSHSHOBHE 6uedg Lpwns euflems SiqlinenLuiled
MO SHBHLILIL6D B6U6ToT(HLD.

(c) eaML&s Hlapelh@ O Sievens) 1 6T6dTm) 6Tevor &L Geu6ToT(hLD.

@ (d) subiesr eumeLGHuler 2 eiar eredoremesor 6Nl SibLler SeneliLGHuler © e eresor @
erIGuUrgID FBwsTs S Hess Geuevorhld.

6. oeanbéssiulL Ghflwed HULOILD Heoordbdled LOLIOLBLRISEHT N6be0& LBEFSAMIOTRISE
ST6UTeTE) eTeleUTM)] HeWPSHSLILBEDS.

(a) @@ Siey (b) @O anyewLw Siey (c) @ 26w Siey (d) eubriled ggieysledene
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1

Y=0.576X+2.332; Y =5.788

X =20,Y=25r=0.8

10. b, =1.422,Y = 141.67
yx

) L BGIT

X=13; Y =17 wpmip r = 0.6 12. b = —g;bym et —0.866
uudné 9.3
1 | 2|3 | 4|56 7 |8]|9]10|11]12]13
(@ | ()| @ | (®) (| @ @/]|®)|@) ®)]@,@)]I({
14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
(@ | ()| (@ | @ ()] @/ @/ M| ®]®bB)] @, @
O 11560018 & H6IT
. 0.906 2. 0.382 3.0.95 4. 0.667
0.905 6. Y=0.653X+21.71; B-éi1 odlliietoraer = 55.67

8. Y=1.138X+80.78; X=0.706Y-46.742
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10. Q1FWIED(LPEMMEHET ShTMLIGS]
uuimd: 10.1

2z, +z, <1000 ; 1z <400;7, <700wpmIo 7,2, >0 €D SLGUUMNbLSEHSS

1772
Bevvrand Z = Sx, +31, eTédim GSMISHEHMET FMTLI60T OLIBLO WFILIenLS SHTE00TS
607, + 120z, <12000 8z + 5z, < 600;37, + 4z, <500 wHOD x,, X, = 0 eTedTD
SL(UNbEEH6S Qevomis Z = 307, +40z, aerm Gmle&Ganer smylledr OB WSOy

SHTE00TS.

. 0.8z +1.22, <720;z2, <600; x, < 400 wHOO x|, x, 20 &T60TD BLOLULTDSEBSS

Bevorus Z = 10x, + 150x, eredrm GnilsCammen smililedr OLIIHLO DFILIEDLS  SHTE00TES.
x,=4; x,=9wpow Z, =96 (ii) x,=8 x,=12 oMW Z = 392
x,=1; x,=5wpmpw Z, . =13 (iv) x,=2; x,=3 woppwo Z_ =230

x,=3; x,=9wpmwo Z_ =330 (vi) x,=4; x,=2wopwd Z . =160

X n

Lulhé: 10.2
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Sieys® 2 &bhs unend 0-1-3-6-7 HmID QNEHSé &6 Siemey 31 eunmrhiger

7 E=11
=7 L=16
Sieys@ 2 _a&bhd umend 1-3-5-7-8-10 wHmIb ANSSHE HM6d 66y 22 DG SH6IT
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7.
E=5
E=22
L=18 L=22
Sieys& 2 &bhd UTend 1-2-4-5-6 HMID ANSSE SMed Siemey 31 HILseT
8
® ®
L=11
Sieyés® 2 &hd uteng 1-2-3-4-5 wHmd FLLD Hlemmey QLD SMeod 24 HIL&e6T
E=21
E=7 L=21
9. L=7

o}
E=6 11
7

L
Sieys® 2 _&bhs untems 1-2-3-5-8 wpmd LD Hlewmey OFLIWD &TeOD 36 HILSeT
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E=52
L=52

E=34
L=34

Siey6® ©_shs LTens 1-2-3-4-5 wHpib HLLD Heopey asiub sreob 52 B ser
LuiHaA-10.3

12345 |67 |89 |10|11]12|13]|14]15

(d) | (© | @ [ (b)) ()| ]|Dd)]|]|]|]Db)]|W,@/]|I(@)

BIdH 5600185 EHET

. z 4+, <450; 2z +z, <600 wpmoio 7,7, >0 6T60TH SHL(BUMbBSEDSHS E600TMHIS

1772
Z = 3z, +4z, aeorm GMBI&GsMET sMILleoT OB I  ST600TH

® 2. 2z +mx, > 720551, + 8z, > 74; ¥ + 6z, > 24 LOHMILD r,z, >0 6T60TM &HL_(bLIM(h&HEHHS ®
ewoihis Z = 1, +1, 160D SMISEHMET FTILN60T QLB WS  SHT600TS

3. x,=30;x,=0wpoup Z__ =120 4. x, =4;x, =3 wpmo Z_. = 2300
5. x;=1;x,=5wpoi Z_max= 28 6. x, = 20; x,=30 wpmid Z__ = 1650

) L BGIT

>

04-08-2018 11:43:25‘ ‘

‘ ‘ Answers_V-2 TM.indd 233 @



E=23
9
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E=30
L=30
E=10
L=28
Sieys® 2 &bhd utend 1-2-3-5-6 oHmd  HLLD Hlewmey 61§D Smeod 30 B &eT
E=14
=15 E=21 E=26
10. 21

L=0 E=10 L=16
L=10

Sieys@ 2 &bhs unemd 1-3-5-6-7 bHmid  FILLD Hlewmey QWD &6 26 BHIL&eT
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® H = HEEN

semeos asnhaer (GLOSSARY)

SIS TSI EOTLOTE0T Abnormal
SIEMEDE6UETDT / [51&LD6166T0T Frequency

Si66Y Quantity

el Supply

SyIIbLI [Hl&LD6)Y head event

B o LGLumiiey Bivariate analysis
Sedruib Profit

8mnid Hlslpey tail event
8nifHiflemev/ ellerflioy Marginal

2_Musd Output

2 _MUSHSHILITeT Producer
oarflSaHIUL L FTmaf] Assumed Mean
eTHILOemD L (bMEY Negative Correlation
abLemLIL ST6y feasible solution
ahm @mésIb fluctuate

6L (b6 Corrleation
SLILSSITE0T E1FILIED dummy activities
BTN LiGLILMiLIEY Univariate analysis
6Cr eflemed/ MO Elemed Fixed cost

660T6mM 660TM)] ElDEHGLD [Hl&LDEY SH6IT

Mutually exclusive events/ disjoint events

HL60T LIS hI&H6lT

Debentures

STO(PDD EFNISHSIHED

Periodic payment

SHMeLOMeoT 6160&H5LD

Quartile deviation

SHITEDLOMEOTLD Quartile

& me\6uerf] Sample space
&Fhemd elemed Market price

&0 Urhl& Equity shares

&l eumiiijeren HlaLp6Y &6 Equally likely events
FLorhlemed Equilibrium

gFoeumiii Gamaemeot

Random experiment

FLO6UMILILIL] Lomml&eit

Random variables

FBUSHW OSTLHRIGD GrIb

latest start time

FIHG (LLSHEDSHEIT Stocks

ganaifl Average

ganaifl ellenssID Mean deviation
&MiHS Lomm) Relative Variable
&MIH& LOMMHMLD Relative change

gnlebeon HlaLD6Y&6T

Independent events

G (T

Dependent events

&mjod Minimum
QFWIEOLIM(h activity

615606Y& S Cost function
QFVISFID HTeL QemL El6uar] Payment interval
SI[G)] Brokerage

HTHSH OBMLIT alflems

logical sequence

HEUEMEOT LIRISL (b O1HTems

Immediate annuity

FHEUEMETOT LIISL (b 61&T6mS SHITEOLD

Term of annuity

56055 OFHTLIT

Discrete series

SITLOMeuT oMM 6i

decision variables

FHEGVIC\F TN SHGIT
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STeyéh@ 2_shd LGLUMLeY critical path analysis
S6ys® 2_shd (Pewm critical path method
Bxpemeu Demand

QBNGHBLILILL eleuTThiHe6T

Grouped data

QFMLITEALIME0T QSHTLIT

Continuous series

LIy Cunée Sliley Regression analysis
Gamwiomeot Approximately
GamomwLons Approximate
1H&10556Y Probability

Hl&106) event
HubSHemerTSHGSL UL L [HlaL05H56Y Conditional probability
HIHST HEU6m600T Lkl (b OHTEmd Perpetual annuity
ST Geury Consumer
RTDOMILOMEDTLD/ FHLOM6EDTLD Percentile

(QliEAn Elasticity

GriflemL 6L (bmey Positive Correlation
Gl S LI 6D &H60015HE linear programming problem
LMhI& SH6IT Shares

Uhi&F FHemd Stock exchange

UMbl GSITITIT &6IT Share holders

LI6B0TLS Q\HTem & abstract

LIGOOTL|&6IT Characteristics

LI 60TLOMEDTLD Decile

urfleu &&emeot Transaction

bemsUl Q1FILIED

successor activity

196t GBTéE A1FELQID HeTOTEESD

backward pass calculations

EILI(HLOLD

Maximum

OILIM([HSS(LPEMLLLI Closeness

QILITHET Commaodity

TN 6l6med Variable cost
wrmelsn Rate of change

& Swimeor Excess

W3 L Face value

Wb Mode

(WIHEMSWI C1FUIED predecessor activity
(P(LREMLOWITEDT [Hl&LD6YSH6IT Exhaustive events

(6T BEM&E OFAID SHETTTSHSb

forward pass calculations

(WeiTan L 1g Bl O1BMLTAIGLD GBI

earliest start time

(pedTen)flemio Preference shares
CLOBDSHE0T LOFILIL] Capital value
alllq Interest

6UHEUMILI &ML

Revenue function

6UEMEDILIEMLOLIL] LIGLILIMLLEY

network analysis

efl&s1D Ratio
ev&aLD Deviations
ellenéaLd Interpretation
alihuement 6lemed Selling price
ei&ar Range

9 &/ 2_&hHhS Optimal

11 10 UGLIL euessiIsd sewflald ommi LyeTerfluiwiech
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L S6ME SIL-L 660 600T

Mean Difference

0 1 2 8 4 5 6 7 8 9 1 2 8 4 5 6 7 8 9
1.0 | 0.0000 | 0.0043 | 0.0086 | 0.0128 | 0.0170 | 0.0212 | 0.0253 | 0.0294 | 0.0334 | 0.0374 | 4 8 |12 |17 | 21| 25|29 | 33| 37
1.1 | 0.0414 | 0.0453 | 0.0492 | 0.0531 | 0.0569 | 0.0607 | 0.0645 | 0.0682 | 0.0719 | 0.0755 | 4 8 |11 [ 15| 19| 23 |26 | 30| 34
1.2 | 0.0792 | 0.0828 | 0.0864 | 0.0899 | 0.0934 | 0.0969 | 0.1004 | 0.1038 | 0.1072 | 0.1106 | 3 7 | 10|14 |17 |21 | 24| 28| 31
1.3 | 0.1139 | 0.1173 | 0.1206 | 0.1239 | 0.1271 | 0.1303 | 0.1335 | 0.1367 | 0.1399 | 0.1430 | 3 6 | 10 | 13| 16 | 19 | 23 | 26 | 29
1.4 | 0.1461 | 0.1492 | 0.1523 | 0.1553 | 0.1584 | 0.1614 | 0.1644 | 0.1673 | 0.1703 | 0.1732 | 3 6 9 12 | 15| 18 | 21 | 24 | 27
1.5 | 0.1761 | 0.1790 | 0.1818 | 0.1847 | 0.1875 | 0.1903 | 0.1931 | 0.1959 | 0.1987 | 0.2014 | 3 6 8 | 11|14 |17 | 20| 22 | 25
1.6 | 0.2041 | 0.2068 | 0.2095 | 0.2122 | 0.2148 | 0.2175 | 0.2201 | 0.2227 | 0.2253 | 0.2279 | 3 5 8 | 11|13 | 16 | 18 | 21 | 24
1.7 | 0.2304 | 0.2330 | 0.2355 | 0.2380 | 0.2405 | 0.2430 | 0.2455 | 0.2480 | 0.2504 | 0.2529 | 2 5 7110121517 (20 22
1.8 | 0.2553 | 0.2577 | 0.2601 | 0.2625 | 0.2648 | 0.2672 | 0.2695 | 0.2718 | 0.2742 | 0.2765 | 2 5 7 9 12 | 14 | 16 | 19 | 21
1.9 | 0.2788 | 0.2810 | 0.2833 | 0.2856 | 0.2878 | 0.2900 | 0.2923 | 0.2945 | 0.2967 | 0.2989 | 2 4 7 9 |11 | 13|16 | 18 | 20
2.0 | 0.3010 | 0.3032 | 0.3054 | 0.3075 | 0.3096 | 0.3118 | 0.3139 | 0.3160 | 0.3181 | 0.3201 | 2 4 6 8 | 11 [ 13| 15| 17 | 19
2.1 ] 0.3222 | 0.3243 | 0.3263 | 0.3284 | 0.3304 | 0.3324 | 0.3345 | 0.3365 | 0.3385 | 0.3404 | 2 4 6 8 [ 10 [ 12 | 14 | 16 | 18
2.2 | 0.3424 | 0.3444 | 0.3464 | 0.3483 | 0.3502 | 0.3522 | 0.3541 | 0.3560 | 0.3579 | 0.3598 | 2 4 6 8 | 10 [ 12 | 14 | 15 | 17
2.3 | 0.3617 | 0.3636 | 0.3655 | 0.3674 | 0.3692 | 0.3711 | 0.3729 | 0.3747 | 0.3766 | 0.3784 | 2 4 6 7 9 | 11 | 13| 15 | 17
2.4 1 0.3802 | 0.3820 | 0.3838 | 0.3856 | 0.3874 | 0.3892 | 0.3909 | 0.3927 | 0.3945 | 0.3962 | 2 4 5 7 9 | 11|12 |14 | 16
2.5 1 0.3979 | 0.3997 | 0.4014 | 0.4031 | 0.4048 | 0.4065 | 0.4082 | 0.4099 | 0.4116 | 0.4133 | 2 3 5 7 9 |10 |12 | 14 | 15
2.6 | 0.4150 | 0.4166 | 0.4183 | 0.4200 | 0.4216 | 0.4232 | 0.4249 | 0.4265 | 0.4281 | 0.4298 | 2 & 5 7 8 [ 10 | 11 | 13 | 15
2.7 | 0.4314 | 0.4330 | 0.4346 | 0.4362 | 0.4378 | 0.4393 | 0.4409 | 0.4425 | 0.4440 | 0.4456 | 2 3 5 6 8 9 | 11|13 ]| 14
2.8 | 0.4472 | 0.4487 | 0.4502 | 0.4518 | 0.4533 | 0.4548 | 0.4564 | 0.4579 | 0.4594 | 0.4609 | 2 3 5 6 8 9 |11 |12 14
2.9 | 0.4624 | 0.4639 | 0.4654 | 0.4669 | 0.4683 | 0.4698 | 0.4713 | 0.4728 | 0.4742 | 0.4757 | 1 8 4 6 7 9 |10 | 12 | 13

@ 3.0 | 0.4771 | 0.4786 | 0.4800 | 0.4814 | 0.4829 | 0.4843 | 0.4857 | 0.4871 | 0.4886 | 0.4900 | 1 3 4 6 7 9 |10 | 11 | 13 @

3.1 | 0.4914 | 0.4928 | 0.4942 | 0.4955 | 0.4969 | 0.4983 | 0.4997 | 0.5011 | 0.5024 | 0.5038 | 1 3 4 6 7 8 |10 |11 ] 12
3.2 | 0.5051 | 0.5065 | 0.5079 | 0.5092 | 0.5105 | 0.5119 | 0.5132 | 0.5145 | 0.5159 | 0.5172 | 1 & 4 5 7 8 9 | 11 | 12
3.3 | 0.5185 | 0.5198 | 0.5211 | 0.5224 | 0.5237 | 0.5250 | 0.5263 | 0.5276 | 0.5289 | 0.5302 | 1 & 4 5 6 8 9 | 10 | 12
3.4 | 0.5315 | 0.5328 | 0.5340 | 0.5353 | 0.5366 | 0.5378 | 0.5391 | 0.5403 | 0.5416 | 0.5428 | 1 3 4 5 6 8 9 |10 | 11
3.5 | 0.5441 | 0.5453 | 0.5465 | 0.5478 | 0.5490 | 0.5502 | 0.5514 | 0.5527 | 0.5539 | 0.5551 | 1 2 4 5 6 7 9 10|11
3.6 | 0.5563 | 0.5575 | 0.5587 | 0.5599 | 0.5611 | 0.5623 | 0.5635 | 0.5647 | 0.5658 | 0.5670 | 1 2 4 5 6 7 8 |10 | 11
3.7 | 0.5682 | 0.5694 | 0.5705 | 0.5717 | 0.5729 | 0.5740 | 0.5752 | 0.5763 | 0.5775 | 0.5786 | 1 2 3 5 6 7 8 9 | 10
3.8 | 0.5798 | 0.5809 | 0.5821 | 0.5832 | 0.5843 | 0.5855 | 0.5866 | 0.5877 | 0.5888 | 0.5899 | 1 2 3 5 6 7 8 9 |10
3.9 | 0.5911 | 0.5922 | 0.5933 | 0.5944 | 0.5955 | 0.5966 | 0.5977 | 0.5988 [ 0.5999 | 0.6010 | 1 2 8] 4 5| 7 8 9 | 10
4.0 | 0.6021 | 0.6031 [ 0.6042 | 0.6053 | 0.6064 | 0.6075 | 0.6085 | 0.6096 | 0.6107 | 0.6117 | 1 2 3 4 5 6 8 9 | 10
4.1 | 0.6128 | 0.6138 | 0.6149 | 0.6160 | 0.6170 | 0.6180 | 0.6191 | 0.6201 | 0.6212 | 0.6222 | 1 2 3 4 5 6 7 8 9
4.2 | 0.6232 | 0.6243 | 0.6253 | 0.6263 | 0.6274 | 0.6284 | 0.6294 | 0.6304 | 0.6314 | 0.6325 | 1 2 3 4 5 6 7 8 9
4.3 | 0.6335 | 0.6345 [ 0.6355 | 0.6365 | 0.6375 [ 0.6385 | 0.6395 | 0.6405 | 0.6415 | 0.6425 | 1 2 8] 4 5 6 7 8 9
4.4 | 0.6435 | 0.6444 | 0.6454 | 0.6464 | 0.6474 | 0.6484 | 0.6493 | 0.6503 | 0.6513 | 0.6522 | 1 2 3 4 5 6 7 8 9
4.5 | 0.6532 | 0.6542 | 0.6551 | 0.6561 | 0.6571 | 0.6580 | 0.6590 | 0.6599 | 0.6609 | 0.6618 | 1 2 3 4 5 6 7 8 9
4.6 | 0.6628 | 0.6637 [ 0.6646 | 0.6656 | 0.6665 | 0.6675 | 0.6684 | 0.6693 | 0.6702 | 0.6712 | 1 2 ) 4 5 6 7 7 8
4.7 | 0.6721 | 0.6730 | 0.6739 | 0.6749 | 0.6758 | 0.6767 | 0.6776 | 0.6785 | 0.6794 | 0.6803 | 1 2 3 4 5 5 6 7 8
4.8 | 0.6812 | 0.6821 | 0.6830 | 0.6839 | 0.6848 | 0.6857 | 0.6866 | 0.6875 | 0.6884 | 0.6893 | 1 2 3 4 4 5 6 7 8
4.9 | 0.6902 | 0.6911 | 0.6920 | 0.6928 | 0.6937 | 0.6946 | 0.6955 | 0.6964 | 0.6972 | 0.6981 | 1 2 3 4 4 5) 6 7 8
5.0 | 0.6990 | 0.6998 | 0.7007 | 0.7016 | 0.7024 | 0.7033 | 0.7042 | 0.7050 | 0.7059 | 0.7067 | 1 2 8] g 4 5 6 7 8
5.1 | 0.7076 | 0.7084 | 0.7093 | 0.7101 | 0.7110 | 0.7118 | 0.7126 | 0.7135 | 0.7143 | 0.7152 | 1 2 8] 3 4 5 6 7 8
5.2 | 0.7160 | 0.7168 | 0.7177 | 0.7185 | 0.7193 | 0.7202 | 0.7210 | 0.7218 | 0.7226 | 0.7235 | 1 2 2 8] 4 5) 6 7 7
5.3 | 0.7243 | 0.7251 | 0.7259 | 0.7267 | 0.7275 | 0.7284 | 0.7292 | 0.7300 | 0.7308 | 0.7316 | 1 2 2 8 4 5 6 6 7
5.4 1 0.7324 | 0.7332 | 0.7340 | 0.7348 | 0.7356 | 0.7364 | 0.7372 | 0.7380 | 0.7388 | 0.7396 | 1 2 2 3 4 5 6 6 7
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L 5H6ME SIL_L 660 600T

Mean Difference

0 1 2 3 4 5 6 7 8 9 |1|2|3|4|5|6|7 |89
5.5 | 0.7404 | 0.7412 | 0.7419 | 0.7427 | 0.7435 | 0.7443 | 0.7451 | 0.7459 | 0.7466 (07474 | 1 | 2 | 2 [ 3 [ 4 [ 5 |5 |6 | 7
5.6 | 0.7482 | 0.7490 | 0.7497 | 0.7505 | 0.7513 | 0.7520 | 0.7528 [ 0.7536 | 0.7543 [ 07551 | 1 | 2 | 2 [ 3 [ 4 |5 |5 |6 | 7
5.7 | 0.7559 | 0.7566 | 0.7574 | 0.7582 | 0.7589 | 0.7597 | 0.7604 | 0.7612 | 0.7619 [ 07627 | 1 | 2 | 2 [ 3 [ 4 |5 |5 |6 | 7
5.8 | 0.7634 | 0.7642 | 0.7649 | 0.7657 | 0.7664 | 0.7672 | 0.7679 [ 0.7686 | 0.7694 07701 | 1 | 1 | 2 [ 3 [ 4 | 4 |5 |6 | 7
5.9 | 0.7709 | 0.7716 | 0.7723 | 0.773L | 0.7738 | 0.7745 | 0.7752 [ 0.7760 | 0.7767 [ 07774 | 1 | 1 | 2 [ 3 [ 4 | 4 |5 |6 | 7
6.0 | 0.7782 [ 0.7789 [ 0.7796 | 0.7803 | 0.7810 | 0.7818 | 0.7825 | 0.7832 | 0.7839 | 0.7846 | 1 | 1 | 2 | 3 | 4 | 4 [ 5 [ 6 [ 6
6.1 | 0.7853 | 0.7860 | 0.7868 | 0.7875 | 0.7882 [ 0.7889 [ 0.7896 [ 0.7903 [ 0.7910 [0.7917 [ 1 | 1 [ 2 | 3 [ 4 | 4 | 5 [ 6 | 6
6.2 | 0.7924 [ 0.7931 [ 0.7938 | 0.7945 [ 0.7952 | 0.7959 | 0.7966 | 0.7973 | 0.7980 | 0.7987 | 1 | 1 | 2 | 3 | 3 | 4 [ 5 [ 6 [ 6
6.3 | 0.7993 [ 0.8000 | 0.8007 | 0.8014 | 0.8021 | 0.8028 | 0.8035 | 0.8041 | 0.8048 | 08055 | 1 | 1 | 2 | 3 | 3 | 4 [ 5 [ 5 [ 6
6.4 | 0.8062 | 0.8069 | 0.8075 | 0.8082 | 0.8089 | 0.8096 | 0.8102 | 0.8109 | 0.8116 {08122 | 1 | 1 | 2 [ 3 [3 |4 |5 |5 | 6
6.5 | 0.8129 | 0.8136 | 0.8142 | 0.8149 | 0.8156 | 0.8162 | 0.8169 [ 0.8176 (08182 (08189 ( 1 | 1 [ 2 | 3 [ 3 | 4 | 5 [ 5| 6
6.6 | 0.8195 [ 0.8202 | 0.8209 | 0.8215 | 0.8222 | 0.8228 | 0.8235 | 0.8241 | 0.8248 | 08254 | 1 | 1 | 2 | 3 | 3 | 4 [ 5 [ 5 [ 6
6.7 | 0.8261 | 0.8267 | 0.8274 | 0.8280 | 0.8287 | 0.8293 | 0.8299 | 0.8306 | 0.8312 (08319 | 1 | 1 | 2 [ 3 [3 |4 |5 |5 | 6
6.8 | 0.8325 | 0.8331 | 0.8338 | 0.8344 [ 0.8351 [ 0.8357 | 0.8363 [ 0.8370 (08376 (08382 1 | 1 [ 2 | 3 [ 3 | 4 | 4[5 ] 6
6.9 | 0.8388 [ 0.8395 [ 0.8401 | 0.8407 | 0.8414 | 0.8420 | 0.8426 | 0.8432 | 08439 | 08445 | 1 | 1 | 2 | 2 | 3 | 4 [ 4 [ 5 [ 6
7.0 | 0.8451 [ 0.8457 [ 0.8463 | 0.8470 | 0.8476 | 0.8482 | 0.8488 | 0.8494 | 0.8500 | 08506 | 1 | 1 | 2 | 2 | 3 | 4 [ 4 [ 5 [ 6
7.1 | 0.8513 | 0.8519 | 0.8525 | 0.8531 [ 0.8537 [ 0.8543 [ 0.8549 [ 0.8555 [ 0.8561 (08567 [ 1 | 1 [ 2 | 2 [ 3 | 4 | 4[5 ] 5
7.2 | 0.8573 [ 0.8579 [ 0.8585 | 0.8591 [ 0.8597 | 0.8603 | 0.8609 | 0.8615 | 0.8621 | 08627 | 1 | 1 | 2 | 2 | 3 | 4 [ 4 [ 5 [ 5
7.3 | 0.8633 [ 0.8639 | 0.8645 | 0.8651 | 0.8657 | 0.8663 | 0.8669 | 0.8675 | 0.8681 | 08686 | 1 | 1 | 2 | 2 | 3 | 4 [ 4 [ 5 [ 5
7.4 | 0.8692 | 0.8698 | 0.8704 | 0.8710 | 0.8716 | 0.8722 | 0.8727 [ 0.8733 | 0.8739 (08745 | 1 | 1 | 2 |2 [ 3 |4 |4 |5 | 5

@ 7.5 | 0.8751 | 0.8756 | 0.8762 | 0.8768 | 0.8774 | 0.8779 | 0.8785 [ 0.8791 (08797 (08802 ( 1 | 1 [ 2 | 2 [ 3 | 3 | 4 [ 5| 5 @
7.6 | 0.8808 [ 0.8814 | 0.8820 | 0.8825 | 0.8831 | 0.8837 | 0.8842 | 0.8848 | 0.8854 | 08859 | 1 | 1 | 2 | 2 | 3 | 3 [ 4 [ 5 [ 5
7.7 | 0.8865 | 0.8871 | 0.8876 | 0.8882 | 0.8887 | 0.8893 | 0.8899 | 0.8904 | 0.8910 (08925 | 1 | 1 | 2 [ 2 [3 [ 3 |4 |4 |5
7.8 | 0.8921 | 0.8927 | 0.8932 | 0.8938 [ 0.8943 [ 0.8949 [ 0.8954 [ 0.8960 [ 0.8965 (08971 ( 1 | 1 [ 2 | 2 [ 3 | 3 | 4 [ 4| 5
7.9 | 0.8976 [ 0.8982 [ 0.8987 | 0.8993 [ 0.8998 | 0.9004 | 0.9009 | 0.9015 | 09020 | 09025 | 1 | 1 | 2 | 2 | 3 | 3 [ 4 [ 4 [ 5
8.0 | 0.9031 [ 0.9036 | 0.9042 | 0.9047 [ 0.9053 | 0.9058 | 0.9063 | 0.9069 | 0.9074 109079 | 1 | 1 | 2 | 2 | 3 | 3 [ 4 [ 4[5
8.1 | 0.9085 | 0.9090 | 0.9096 | 0.9101 | 0.9106 | 0.9112 | 0.9117 { 0.9122 (09128 (09133 ( 1 | 1 [ 2 | 2 [ 3 | 3 | 4 [ 4 | 5
8.2 | 0.9138 | 0.9143 | 0.9149 | 0.9154 [ 0.9159 [ 0.9165 [ 0.9170 [ 0.9175 (09180 (0918 [ 1 | 1 [ 2 | 2 [ 3 | 3 | 4 [ 4 | 5
8.3 | 0.9191 [ 0.9196 | 0.9201 | 0.9206 | 0.9212 | 0.9217 | 0.9222 | 0.9227 | 09232 | 09238 | 1 | 1 | 2 | 2 | 3 | 3 [ 4 [ 4 [ 5
8.4 | 0.9243 | 0.9248 | 0.9253 | 0.9258 | 0.9263 | 0.9269 | 0.9274 [ 0.9279 | 0.9284 (09289 | 1 | 1 | 2 | 2 [3 |3 |4 |4 |5
8.5 1 0.9294 | 0.9299 | 0.9304 | 0.9309 | 0.9315 [ 0.9320 | 0.9325 [ 0.9330 (09335 (09340 ( 1 | 1 [ 2 | 2 [ 3 | 3 | 4 [ 4| 5
8.6 | 0.9345 [ 0.9350 | 0.9355 | 0.9360 | 0.9365 | 0.9370 | 0.9375 | 0.9380 | 0938509390 | 1 | 1 | 2 | 2 | 3 | 3 (4 [ 4[5
8.7 | 0.9395 | 0.9400 | 0.9405 | 0.9410 | 0.9415 | 0.9420 | 0.9425 [ 0.9430 | 0.9435 (09440 | 0 | 1 | L [ 2 [ 2 |3 |3 |4 | 4
8.8 | 0.9445 | 0.9450 | 0.9455 | 0.9460 [ 0.9465 [ 0.9469 [ 0.9474 [ 0.9479 (09484 (09489 ( O | 1 [ 1 | 2 [ 2 | 3 | 3 [ 4 | 4
8.9 | 0.9494 | 0.9499 | 0.9504 | 0.9509 [ 0.9513 [ 0.9518 [ 0.9523 [ 0.9528 [ 0.9533 (09538 ( O | 1 [ 1 | 2 [ 2 | 3 | 3 [ 4 | 4
9.0 | 0.9542 [ 0.9547 [ 0.9552 | 0.9557 [ 0.9562 | 0.9566 | 0.9571 | 0.9576 | 0.9581 | 09586 | O | 1 | 1 | 2 | 2 | 3 [ 3 [ 4 | 4
9.1 | 0.9590 | 0.9595 | 0.9600 | 0.9605 | 0.9609 | 0.9614 | 0.9619 | 0.9624 | 0.9628 {09633 | 0 | 1 | L [ 2 [ 2 |3 [ 3 |4 | 4
9.2 | 0.9638 | 0.9643 | 0.9647 | 0.9652 | 0.9657 [ 0.9661 | 0.9666 | 0.9671 [ 0.9675 (09680 ( O | 1 [ 1 | 2 [ 2 | 3 | 3 [ 4 | 4
9.3 | 0.9685 [ 0.9689 [ 0.9694 | 0.9699 [ 0.9703 | 0.9708 | 0.9713 | 0.9717 | 09722 | 09727 | 0 | 1 | 1 | 2 | 2 | 3 [ 3 [ 4 | 4
9.4 | 09731 | 0.9736 | 0.9741 | 0.9745 | 0.9750 | 0.9754 | 0.9759 [ 0.9763 | 0.9768 (09773 | 0 | 1 | L [ 2 [ 2 |3 [ 3 |4 | 4
9.5 | 09777 | 0.9782 | 0.9786 | 0.9791 | 0.9795 | 0.9800 | 0.9805 | 0.9809 | 0.9814 (09818 | 0 | 1 | L [ 2 [ 2 |3 |3 |4 | 4
9.6 | 0.9823 [ 0.9827 [ 0.9832 | 0.9836 | 0.9841 | 0.9845 | 0.9850 | 0.9854 | 0.9859 | 09863 | 0 | 1 | 1 | 2 | 2 | 3 [ 3 [ 4 | 4
9.7 | 0.9868 [ 0.9872 [ 0.9877 | 0.9881 [ 0.9886 | 0.9890 | 0.9894 | 0.9899 | 0.9903 | 09908 | 0 | 1 | 1 | 2 | 2 | 3 [ 3 [ 4 | 4
9.8 | 0.9912 | 0.9917 | 0.9921 | 0.9926 | 0.9930 | 0.9934 | 0.9939 [ 0.9943 | 0.9948 {09952 | 0 | 1 | L [ 2 [ 2 |3 |3 |4 | 4
9.9 | 0.9956 | 0.9961 | 0.9965 | 0.9969 [ 0.9974 [ 0.9978 [ 0.9983 [ 0.9987 [0.9991 [0999%6 [ O | 1 [ 1 | 2 [ 2 | 3 | 3 [ 3 | 4
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0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
0.00 1.000 | 1.002 | 1.005 | 1.007 | 1.009 | 1.012 | 1.014 | 1.016 | 1.019 | 1.021 0 0 1 1 1 1 2 2 2
0.01 1.023 | 1.026 | 1.028 | 1.030 | 1.033 | 1.035 | 1.038 | 1.040 | 1.042 | 1.045 0 0 1 1 1 1 2 2 2
0.02 1.047 | 1.050 | 1.052 | 1.054 | 1.057 | 1.059 | 1.062 | 1.064 | 1.067 | 1.069 0 0 1 1 1 1 2 2 2
0.03 1.072 1.074 1.076 1.079 1.081 1.084 1.086 1.089 1.091 1.094 0 0 1 1 1 1 2 2 2
0.04 1.096 1.099 1.102 1.104 1.107 1.109 1.112 1.114 1.117 1.119 0 1 1 1 1 2 2 2 2
0.05 1122 | 1.125 | 1.127 | 1.130 | 1.132 | 1.135 | 1.138 | 1.140 | 1.143 | 1.146 0 1 1 1 1 2 2 2 2
0.06 1.148 1.151 1.153 1.156 1.159 1.161 1.164 1.167 1.169 1.172 0 1 1 1 1 2 2 2 2
0.07 1.175 | 1.178 | 1.180 | 1.183 | 1.186 | 1.189 | 1.191 | 1.194 | 1.197 | 1.199 0 1 1 1 1 2 2 2 2
0.08 1.202 | 1.205 | 1.208 1.211 1.213 | 1.216 | 1.219 | 1.222 | 1.225 | 1.227 0 1 1 1 1 2 2 2 8]
0.09 1230 | 1.233 | 1.236 | 1.239 | 1.242 | 1.245 | 1.247 | 1.250 | 1.253 | 1.256 0 1 1 1 1 2 2 2 3
0.10 1259 | 1.262 | 1.265 | 1.268 | 1.271 | 1.274 | 1.276 | 1.279 | 1.282 | 1.285 0 1 1 1 1 2 2 2 8]
0.11 1.288 | 1.291 | 1.294 | 1.297 | 1.300 | 1.303 | 1.306 | 1.309 | 1.312 | 1.315 0 1 1 1 2 2 2 2 8
0.12 1318 | 1.321 | 1.324 | 1.327 | 1.330 | 1.334 | 1.337 | 1.340 | 1.343 | 1.346 0 1 1 1 2 2 2 2 3
0.13 1.349 | 1.352 | 1.355 | 1.358 | 1.361 | 1.365 | 1.368 | 1.371 | 1.374 | 1.377 0 1 1 1 2 2 2 3 3
0.14 1.380 | 1.384 | 1.387 | 1.390 | 1.393 | 1.396 | 1.400 | 1.403 | 1.406 | 1.409 0 1 1 1 2 2 2 8] 8
0.15 1.413 1.416 1.419 1.422 1.426 1.429 1.432 1.435 1.439 1.442 0 1 1 1 2 2 2 3 3
0.16 1445 | 1.449 | 1.452 | 1.455 | 1.459 | 1.462 | 1.466 | 1.469 | 1.472 | 1.476 0 1 1 1 2 2 2 & 8]
0.17 1.479 1.483 1.486 1.489 1.493 1.496 1.500 1.503 1.507 1.510 0 1 1 1 2 2 2 3 3
0.18 1514 | 1517 | 1.521 | 1.524 | 1.528 | 1531 | 1535 | 1538 | 1.542 | 1.545 0 1 1 1 2 2 2 8] 8]
0.19 1549 [ 1.552 [ 1.556 | 1.560 | 1.563 | 1.567 | 1.570 | 1.574 | 1578 | 1.581 0 1 1 1 2 2 & 8 8
0.20 1585 [ 1.589 | 1.592 | 1.596 | 1.600 | 1.603 | 1.607 1.611 1.614 | 1.618 0 1 1 1 2 2 8] 8] 8]
0.21 1.622 | 1.626 | 1.629 | 1.633 | 1.637 | 1.641 | 1.644 | 1.648 | 1.652 | 1.656 0 1 1 2 2 2 3 3 3

@ 0.22 1.660 | 1.663 | 1.667 | 1.671 | 1.675 | 1.679 | 1.683 | 1.687 | 1.690 | 1.694 0 1 1 2 2 2 8] 8] 8] @

0.23 1.698 1.702 1.706 1.710 1.714 1.718 1.722 1.726 1.730 1.734 0 1 1 2 2 2 3 3 4
0.24 1.738 | 1.742 | 1.746 | 1.750 | 1.754 | 1.758 | 1.762 | 1.766 | 1.770 | 1.774 0 1 1 2 2 2 3 3 4
0.25 1778 | 1.782 | 1.786 | 1.791 | 1.795 | 1.799 | 1.803 | 1.807 1.811 1.816 0 1 1 2 2 2 8 & 4
0.26 1.820 | 1.824 | 1.828 | 1.832 | 1.837 | 1.841 | 1.845 | 1.849 | 1.854 | 1.858 0 1 1 2 2 3 8] 8] 4
0.27 1.862 | 1.866 | 1.871 | 1.875 | 1.879 | 1.884 | 1.888 | 1.892 | 1.897 | 1.901 0 1 1 2 2 8] 8] & 4
0.28 1.905 | 1.910 | 1.914 | 1.919 | 1.923 | 1.928 | 1932 | 1936 | 1.941 | 1.945 0 1 1 2 2 8] 8] 4 4
0.29 1.950 | 1.954 [ 1.959 [ 1.963 | 1.968 | 1.972 [ 1.977 [ 1.982 | 1.986 | 1.991 0 1 1 2 2 3 3 4 4
0.30 1.995 [ 2.000 | 2.004 | 2.009 | 2.014 | 2.018 | 2.023 | 2.028 | 2.032 | 2.037 0 1 1 2 2 3 3 4 4
0.31 2.042 | 2.046 | 2.051 | 2.056 | 2.061 | 2.065 | 2.070 | 2.075 | 2.080 | 2.084 0 1 1 2 2 3 3 4 4
0.32 2.089 | 2094 | 2099 | 2104 | 2109 | 2.113 2118 | 2123 | 2.128 | 2.133 0 1 1 2 2 3 3 4 4
0.33 2138 | 2143 | 2148 | 2153 | 2.158 | 2.163 | 2.168 | 2.173 | 2.178 | 2.183 0 1 1 2 2 8 8 4 4
0.34 | 2188 | 2193 | 2198 | 2203 | 2208 | 2213 | 2218 | 2223 | 2228 | 2.234 1 1 2 2 3 3 4 4 B
0.35 2239 | 2244 | 2249 | 2254 | 2259 | 2265 | 2270 | 2.275 | 2.280 | 2.286 1 1 2 2 3 3 4 4 5
0.36 2291 | 2296 | 2301 | 2307 | 2312 | 2317 | 2323 | 2328 | 2.333 | 2.339 1 1 2 2 3 8] 4 4 5
0.37 2.344 | 2.350 | 2.355 | 2.360 | 2.366 | 2.371 | 2.377 | 2.382 | 2.388 | 2.393 1 1 2 2 3 3 4 4 5)
0.38 2399 | 2404 | 2410 | 2415 | 2421 | 2427 | 2432 | 2438 | 2443 | 2.449 1 1 2 2 3 3 4 4 5
0.39 2455 | 2460 | 2466 | 2472 | 2477 | 2483 | 2489 | 2495 | 2500 | 2.506 1 1 2 2 8 8] 4 5 5
0.40 2.512 2.518 2.523 2.529 2.535 2.541 2.547 2.553 2.559 2.564 1 1 2 2 3 4 4 b) B
0.41 2570 | 2576 | 2582 | 2588 | 2594 | 2.600 | 2.606 | 2.612 | 2.618 | 2.624 1 1 2 2 8 4 4 5 5
0.42 2.630 | 2.636 | 2.642 | 2.649 | 2.655 | 2.661 | 2.667 | 2.673 | 2.679 | 2.685 1 1 2 2 3 4 4 b) 6
0.43 2692 | 2698 | 2704 | 2710 | 2716 | 2723 | 2.729 | 2.735 | 2.742 | 2.748 1 1 2 3 3 4 4 5 6
0.44 | 2754 | 2761 | 2.767 | 2.773 | 2.780 | 2.786 | 2.793 | 2.799 | 2.805 | 2.812 1 1 2 3 3 4 4 5] 6
0.45 2818 | 2825 | 2.831 | 2.838 | 2.844 | 2851 | 2.858 | 2.864 | 2.871 | 2.877 1 1 2 3 3 4 5) B 6
0.46 2.884 | 2891 | 2897 | 2904 | 2911 | 2917 | 2924 | 2.931 | 2.938 | 2.944 1 1 2 3 3 4 5 5 6
0.47 2951 | 2958 | 2965 | 2972 | 2979 | 2985 | 2992 | 2.999 | 3.006 | 3.013 1 1 2 8 8 4 B 5 6
0.48 | 3.020 | 3.027 | 3.034 | 3.041 | 3.048 | 3.055 [ 3.062 [ 3.069 | 3076 [ 3083 [ 1 [ 1 | 2 (3 | 4[4 |5([6]6
0.49 3.090 | 3.097 | 3.105 | 3.112 3.119 | 3.126 | 3.133 | 3.141 | 3.148 | 3.155 1 1 2 3 4 4 5 6 6
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0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
0.50 | 3.162 | 3.170 | 3.177 | 3.184 | 3.192 | 3.199 | 3.206 | 3.214 | 3.221 | 3.228 2 3 4 4 5 6 7
0.51 | 3.236 | 3.243 | 3.251 | 3.258 | 3.266 | 3.273 | 3.281 | 3.289 | 3.296 | 3.304 | 1 2 2 3 4 5 5 6 7
0.52 | 3.311 | 3.319 | 3.327 | 3.334 | 3.342 | 3.350 | 3.357 | 3.365 | 3.373 | 3.381 | 1 2 2 345|567
0.53 | 3.388 | 3.396 | 3.404 | 3.412 | 3.420 | 3.428 | 3.436 | 3.443 | 3.451 | 3.459 | 1 2 2 3 4 5 6 6 7
0.54 | 3.467 | 3.475 | 3.483 | 3.491 | 3.499 | 3.508 | 3.516 | 3.524 | 3.532 | 3.540 | 1 2 2 3 4 5 6 6 7
0.55 | 3.548 | 3.556 | 3.565 | 3.573 | 3.581 | 3.589 | 3.597 | 3.606 | 3.614 | 3.622 | 1 2 2 & 4 B 6 7 7
0.56 | 3.631 | 3.639 | 3.648 | 3.656 | 3.664 | 3.673 | 3.681 | 3.690 | 3.698 | 3.707 | 1 2 3 3 4 5\ 6 7 8
0.57 | 3.715 | 3.724 | 3.733 | 3.741 | 3.750 | 3.758 | 3.767 | 3.776 | 3.784 | 3.793 | 1 2 3 3 4 5 6 7 8
0.58 | 3.802 | 3.811 | 3.819 | 3.828 | 3.837 | 3.846 | 3.855 | 3.864 | 3.873 | 3.882 | 1 231414 (|5]6 7 8
0.59 | 3.890 | 3.899 | 3.908 | 3.917 | 3.926 | 3.936 | 3.945 | 3.954 | 3.963 | 3.972 | 1 2 3 4 5 5 6 7 8
0.60 | 3.981 | 3.990 | 3.999 | 4.009 | 4.018 | 4.027 | 4.036 | 4.046 | 4.055 | 4.064 | 1 2 3 4 5 6 6 7 8
0.61 | 4.074 | 4.083 | 4.093 | 4.102 | 4.111 | 4.121 | 4.130 | 4.140 | 4.150 | 4.159 | 1 2 3 4 5 6 7 8 9
0.62 | 4.169 | 4.178 | 4.188 | 4.198 | 4.207 | 4.217 | 4.227 | 4.236 | 4.246 | 4.256 | 1 2 3 4 5 6 7 8 9
0.63 | 4.266 | 4.276 | 4.285 | 4.295 | 4.305 | 4.315 | 4.325 | 4.335 | 4.345 | 4355 | 1 2 8 4 5 6 7 8 9
0.64 | 4.365 | 4.375 | 4.385 | 4.395 | 4.406 | 4.416 | 4.426 | 4.436 | 4.446 | 4.457 | 1 2 3 4 5 6 7 8 9
0.65 | 4.467 | 4.477 | 4.487 | 4.498 | 4.508 | 4.519 | 4.529 | 4.539 | 4.550 | 4.560 | 1 2 3 4 5 6 7 8 9
0.66 | 4.571 | 4.581 | 4.592 | 4.603 | 4.613 | 4.624 | 4.634 | 4.645 | 4.656 | 4.667 | 1 2 3 4 5 6 7 9 |10
0.67 | 4.677 | 4.688 | 4.699 | 4.710 | 4.721 | 4.732 | 4.742 | 4.753 | 4.764 | 4.775 | 1 2 3 4 5 7 8 9 |10
0.68 | 4.786 | 4.797 | 4.808 | 4.819 | 4.831 | 4.842 | 4.853 | 4.864 | 4.875 | 4.887 | 1 2 3 4 6 7 8 9 |10
0.69 | 4.898 | 4.909 | 4.920 | 4.932 | 4.943 | 4.955 | 4.966 | 4.977 | 4.989 | 5.000 | 1 2|3 5 6 7 8 9 |10
0.70 | 5.012 | 5.023 | 5.035 | 5.047 | 5.058 | 5.070 | 5.082 | 5.093 | 5.105 | 5.117 | 1 2 4 5 6 7 8 9 |11
0.71 | 5.129 | 5.140 | 5.152 | 5.164 | 5.176 | 5.188 | 5.200 | 5.212 | 5.224 | 5.236 | 1 2 4 5 6 7 8 |10 | 11

@ 0.72 | 5.248 | 5.260 | 5.272 | 5.284 | 5.297 | 5.309 | 5.321 | 5.333 | 5.346 | 5.358 | 1 2 4 5 6 7 9 (10|11 @

0.73 | 5.370 | 5.383 | 5.395 | 5.408 | 5.420 | 5.433 | 5.445 | 5.458 | 5.470 | 5483 | 1 3 4 5 6 8 9 |10 | 11
0.74 | 5.495 | 5.508 | 5.521 | 5.534 | 5.546 | 5.559 [ 5.572 | 5.585 | 5.598 | 5.610 | 1 & 4 5 6 8 9 |10 |12
0.75 | 5.623 | 5.636 | 5.649 | 5.662 | 5.675 | 5.689 | 5.702 | 5.715 | 5.728 | 5.741 | 1 3 4 5 7 8 9 |10 12
0.76 | 5.754 | 5.768 | 5.781 | 5.794 | 5.808 | 5.821 | 5.834 | 5.848 | 5.861 | 5.875 | 1 3 4 5 7 8 9 | 11|12
0.77 | 5.888 | 5.902 | 5.916 | 5.929 | 5,943 | 5.957 | 5.970 | 5.984 | 5,998 | 6.012 | 1 3 4 5 7 8 |10 | 11| 12
0.78 | 6.026 | 6.039 | 6.053 | 6.067 | 6.081 | 6.095 | 6.109 | 6.124 | 6.138 | 6.152 | 1 3 4 6 7 8 |10 | 11 | 13
0.79 | 6.166 | 6.180 | 6.194 | 6.209 | 6.223 | 6.237 | 6.252 | 6.266 | 6.281 | 6.295 | 1 3 4 6 7 9 |10 | 11 | 13
0.80 | 6.310 | 6.324 | 6.339 | 6.353 | 6.368 | 6.383 | 6.397 | 6.412 | 6.427 | 6.442 | 1 & 4 6 7 9 11012 |13
0.81 | 6.457 | 6.471 | 6.486 | 6.501 | 6.516 | 6.531 | 6.546 | 6.561 | 6.577 | 6.592 | 2 3 5 6 8 9 |11 )12 |14
0.82 | 6.607 | 6.622 | 6.637 | 6.653 | 6.668 | 6.683 | 6.699 | 6.714 | 6.730 | 6.745 | 2 & 5 6 8 9 |11 )12 |14
0.83 | 6.761 | 6.776 | 6.792 | 6.808 | 6.823 | 6.839 | 6.855 | 6.871 | 6.887 | 6.902 | 2 | 3 5 6 8 9 (1113 |14
0.84 | 6.918 | 6.934 | 6.950 | 6.966 | 6.982 | 6.998 | 7.015 | 7.031 | 7.047 | 7.063 | 2 3 5 6 8 |10 11|13 |15
0.85 | 7.079 | 7.096 | 7.112 | 7.129 | 7.145 | 7.161 | 7.178 | 7.194 | 7.211 | 7.228 | 2 3 5 7 8 |10)12 |13 |15
0.86 | 7.244 | 7.261 | 7.278 | 7.295 | 7.311 | 7.328 | 7.345 | 7.362 | 7.379 | 7.396 | 2 3 5 7 8 |10 )12 |13 |15
0.87 | 7.413 | 7.430 | 7.447 | 7.464 | 7.482 | 7.499 | 7.516 | 7.534 | 7.551 | 7.568 | 2 3 5 7 9 110|112 |14 |16
0.88 | 7.586 | 7.603 | 7.621 | 7.638 | 7.656 | 7.674 | 7.691 | 7.709 | 7.727 | 7.745 | 2 4 5 7 9 |11 )12 |14 |16
089 | 7.762 | 7.780 | 7.798 | 7.816 | 7.834 | 7.852 | 7.870 | 7.889 | 7.907 | 7.925 | 2 4 5 7 9 (1113|214 | 16
0.90 | 7.943 | 7.962 | 7.980 | 7.998 | 8.017 | 8.035 | 8.054 | 8.072 | 8.091 | 8.110 | 2 4 6 7 9 |11 |13 |15 | 17
0.91 | 8.128 | 8.147 | 8.166 | 8.185 | 8.204 | 8.222 | 8.241 | 8.260 | 8.279 | 8.299 | 2 4 6 8 9 (11 13|15 | 17
0.92 | 8.318 | 8.337 | 8.356 | 8.375 | 8.395 | 8.414 | 8.433 | 8.453 | 8.472 | 8.492 | 2 4 6 8 |10 |12 |14 |15 | 17
0.93 | 8.511 | 8.531 | 8.551 | 8.570 | 8.590 | 8.610 | 8.630 | 8.650 | 8.670 | 8.690 | 2 4 6 8 |110|12 |14 |16 | 18
0.94 | 8.710 | 8.730 | 8.750 | 8.770 | 8.790 | 8.810 | 8.831 | 8.851 | 8.872 | 8.892 | 2 4 6 8 (10|12 |14 |16 | 18
0.95 | 8.913 | 8.933 | 8.954 | 8.974 | 8.995 | 9.016 | 9.036 | 9.057 | 9.078 | 9.099 | 2 4 6 8 110|112 |15 |17 | 19
0.96 | 9.120 | 9.141 | 9.162 | 9.183 | 9.204 | 9.226 | 9.247 | 9.268 | 9.290 | 9.311 | 2 4 6 8 |11 113 |15 |17 |19
0.97 | 9.333|9.354 | 9.376 | 9.397 | 9.419 | 9.441 | 9.462 | 9.484 | 9.506 | 9.528 | 2 4 7 9 | 11113 |15|17 | 20
0.98 | 9.550 | 9.572 | 9.594 | 9.616 | 9.638 | 9.661 | 9.683 | 9.705 | 9.727 | 9.750 | 2 4 7 9 |11 113 |16 |18 | 20
0.99 | 9.772 | 9.795 | 9.817 | 9.840 | 9.863 | 9.886 | 9.908 | 9.931 | 9.954 | 9.977 | 2 5 7 9 |11 )14 |16 |18 | 20
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1. Introduction to Matrices, S.P.Gupta , S.Chand & Company
2. Matrices, Shanthi Narayanan,S.Chand & Company
3. Matrices and Determinants,PN.Arora, S.Chand & Company
4. Topics in Algebra, .N.Herstein, Vikas Publishing Company
5. Algebra A Complete Course , R.D.Sharma, Sultan Chand & Sons
6. Analytical Geometry, T.K.Manicavachagon Pillay, S.Narayanan, S.Viswanathan Publishers
7. Analytical Geometry,P.K.Mittal, Shanthi Narayanan, Durai Pandiyan, S.Chand & Company
8. Trigonometry, R.D.Sharma, Sulatan Chand & Sons
9. A Text Book of Trigonometry, M.D Raisingania and Aggarwal
10. Trigonometry, D.C.Sharma, V.K.Kapoor, Sulatan Chand & Sons
11. Trignonometry, S.Arumugam , S.Narayanan, T.K.Manicavachagon Pillay, New Gama

Publications, S.Viswanathan Printers and Publishers Pvt. Ltd.

12.  Calculus, Mohamd Arif, S.Narayanan, T.K.Manicavachagon Pillay, S.Viswanathan Printers
and Publishers Pvt. Ltd.

13. Differential and Integral Calculus, N.Piskunov, Mir Publishers, Moscow

14. Differential and Integral Calculus,Schamum’s Outline Series,Frank Ayres

15. Calculus (Volume I & IT ), Tom.M.Apostol, John Wiley Publications

16. Calculus : An Historical Approach, W.M, Priestly (Springer)

17. Calculus with Analytic Geometry (Second Edition) George F.Simmons, The Mcgraw Hill

18. Application of Differentiation, S.Narayanan, T.K.Manicavachagon Pillay, , S.Viswanathan
Printers and Publishers Pvt. Ltd.

19. Application of Differentiation,PN.Arora, S.Arora, S.Chand & Company
20. Financial Mathematics, O.P.Malhotra, S.K.Gupta, Anubhuti Gangal, S.Chand & Company

21. Financial Mathematics ,Kashyap Trivedi, Chirag Trivedi, Pearson India Education Services
Pvt. Ltd

22. Descriptive Statistics, Richard I.Levin, David S.Rubin, Prentice Hall Inc,Englewood,
N.J.US.A

23. Statistical Methods, S.K.Gupta, Prentice Hall Inc,Englewood, N.J.U.S.A

24. Descriptive Statistics, Anderson, Sweenas, Williams, Library of Congress Cataloging in
Publication Data

25. Correlation and Regression Analysis, Dr.S.P.Gupta, PK. Gupta, Dr.Manmohan, Sultan
Chand & Sons

26. Correlation and Regression Analysis, John.S.Croucher, Mc Graw-Hill Australia Pvt Limited
27. Operations Research, Dr.S.P.Gupta, PK. Gupta, Dr.Manmohan, Sultan Chand & Sons

28. Operations Research, A.Ravindran, James J.Solberg, Willey Student Edition

29. Operations Research, Nita H.Shah, Ravi.M.Gor, Hardik Soni, Kindle Edition

30. Operations Research, Frederick S.Hilton, Gerald J.Lieberman,Mc Graw Hill Education

31. Business Mathematics, HSC First & Second Year, Tamilnadu Text Book Corporation,
Reprint 2017

32. Mathematics, HSC First & Second Year, Tamilnadu Text Book Corporation, Reprint 2017
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