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Sdsgdqr Wmc gnlnknfx rsWahkhsx enq rtqeWbdr

üKKDM GüSBGDQ

JüQDM UNFSLüMM

GnlnknfhbZk rsZahkhsx enq rdptdmbdr Fm ! Fm20 !    ne fqntor hr nesdm oqnudc ax
rstcxhmf sgd rodbsqZk rdptdmbd ZrrnbhZsdc sn sgd Zbshnm ne Fm nm Z ghfgkx bnmmdbsdc
rhlokhbhZk bnlokdw vgnrd rsZahkhydqr Zqd qdkZsdc sn Fj enq j ; m 0 Vgdm Fm hr sgd
lZoohmf bkZrr fqnto ne Z lZmhenkc: rthsZakd rhlokhbhZk bnlokdwdr bZm ad lZcd trhmf
hrnsnox bkZrrdr ne uZqhntr fdnldsqhb naidbsr hm sgd lZmhenkc0 Vd enbtr nm sgd bZrd
ne rtqeZbdr Zmc rgnv sgZs ax trhmf lnqd qdzmdc fdnldsqhb naidbsr bnmrhrshmf ne
bdqsZhm bnmzftqZshnmr ne btqudr vhsg Zqbr sgZs sdsgdq sgdrd btqudr sn sgd antmcZqx:
sgd rsZahkhydqr bZm ad fqdZskx rhlokhzdc Zmc bnmrdptdmskx Zkrn sgd rodbsqZk rdptdmbd
Zqftldms0 Vd fhud Z bZqdetk dwonrhshnm ne sghr oqnfqZl Zmc hsr aZrhb snnkr: sgdm
hkktrsqZsd sgd ldsgnc trhmf aqZhc fqntor adenqd sqdZshmf lZoohmf bkZrr fqntor ne
nqhdmsZakd rtqeZbdr hm etkk cdsZhk0

19I95: 46L96

Hmsqnctbshnm

LZmx bkZrrhbZk fqntor nbbtq hm rdptdmbdr Fm vhsg mZstqZk hmbktrhnmr Fm ! Fm20 0
DwZlokdr hmbktcd sgd rxlldsqhb fqntor †m : khmdZq fqntor rtbg Zr FKm : sgd aqZhc
fqntor Am : lZoohmf bkZrr fqntor Km:0 ne rtqeZbdr vhsg nmd antmcZqx bnlonmdms:
Zmc Ztsnlnqoghrl fqntor ne eqdd fqntor üts,Em.0 ü rdptdmbd ne fqntor hr rZhc sn
ad gnlnknfhbWkkx rsWakd he sgd mZstqZk hmbktrhnmr hmctbd hrnlnqoghrlr nm gnlnknfx
Gh,Fm.! Gh,Fm20. enq m rtezbhdmskx kZqfd vhsg qdrodbs sn h 0 ükk ne sgd rdptdmbdr
ne fqntor ldmshnmdc Zanud Zqd gnlnknfhbZkkx rsZakd0 Sghr sdqlhmnknfx hr Zkrn rkhfgskx
Zatrdc vgdm sgdqd hr mn mZstqZk hmbktrhnm: rtbg Zr enq sgd lZoohmf bkZrr fqntor Km ne
bknrdc rtqeZbdr Zmc ntsdq Ztsnlnqoghrl fqntor ne eqdd fqntor Nts,Em., hm sghr bZrd:
vd rZx sgd rdqhdr hr gnlnknfhbZkkx rsZakd he sgd h sg gnlnknfx hr hmcdodmcdms ne m enq
m rtezbhdmskx kZqfd vhsg qdrodbs sn h 0

Gnlnknfx rsZahkhsx hr Z udqx trdetk oqnodqsx0 Hs rnldshldr Zkknvr nmd sn cdctbd
oqnodqshdr ne sgd khlhs fqnto F0 C khl! Fm eqnl oqnodqshdr ne sgd fqntor Fm , sgd
bkZrrhbZk dwZlokd ne sghr hr Pthkkdm]r oqnne sgZs uZqhntr I-fqntor Zqd zmhsdkx fdmdqZsdc0
Hs hr Zkrn trdetk hm sgd noonrhsd chqdbshnm. hs hr rnldshldr onrrhakd sn bnlotsd hmuZqhZmsr
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ne sgd khlhs fqnto F0 : vghbg ax rsZahkhsx Zqd hmuZqhZmsr ne sgd fqntor Fm , Zm dwZlokd
ne sghr hr sgd bnlotsZshnm ax LZcrdm Zmc Vdhrr ne sgd rsZakd gnlnknfx ne sgd lZoohmf
bkZrr fqnto0 EhmZkkx: sgdqd hr sgd nauhntr ZcuZmsZfd sgZs gnlnknfx bnlotsZshnmr vghbg
Zqd tmlZmZfdZakd enq m kZqfd bZm rnldshldr ad cnmd hm Fm enq m rlZkk0

Hm tmotakhrgdc vnqj eqnl sgd fl869r: Pthkkdm hmsqnctbdc Z fdmdqZk ldsgnc ne oqnuhmf
rsZahkhsx sgdnqdlr: vghbg vZr trdc ax lZmx Ztsgnqr hm rtardptdms xdZqr –sgd dZqkhdrs
dwZlokdr hmbktcd VZfnmdq )12[: UnfslZmm )11[: BgZqmdx )4[: uZm cdq JZkkdm )fl6[ Zmc
GZqdq )8[(0 Sgd hcdZ hr sn zmc Z ghfgkx bnmmdbsdc bnlokdw Tm nm vghbg Fm Zbsr rtbg
sgZs rsZahkhydqr ne rhlokhbdr Zqd hrnlnqoghb sn Fk enq l ; m0 Nmd sgdm dwZlhmdr Z
rkhfgs uZqhZms ne sgd dpthuZqhZms gnlnknfx rodbsqZk rdptdmbd enq sghr Zbshnm, sghr gZr

D0
n:p C

˘
Gp,Fm:�. enq n C�0:L

1wi
Gp,rsZa,.D� . enq n  !:

vgdqd †n hr Z rds ne qdoqdrdmsZshudr ne nqahsr ne n-rhlokhbdr0 Sgd eZbs sgZs Tm hr
ghfgkx bnmmdbsdc hlokhdr sgZs sghr rodbsqZk rdptdmbd bnmudqfdr sn 9 enq n7 p rlZkk
bnloZqdc sn m: Zmc sgd eZbs sgZs rhlokdw rsZahkhydqr Zqd rlZkkdq fqntor Fk ldZmr
sgZs sgd lZo Gh,Fm�0.! Gh,Fm. hmctbdc ax hmbktrhnm nbbtqr Zr Z c0 lZo hm sgd
rodbsqZk rdptdmbd0 He nmd Zrrtldr sgd ptnshdms Tm<Fm hr ghfgkx bnmmdbsdc Zmc nmd
nq svn rlZkk bnmchshnmr ne Z lnqd sdbgmhbZk mZstqd Zqd rZshrzdc: sgdm Zm hmctbshnm
Zqftldms nm h bZm ad trdc sn oqnud sgZs sghr c0 lZo hr Zm hrnlnqoghrl enq m Zmc h hm
sgd ZooqnwhlZsd qZmfd m = 1h 0

Sghr hr sgd hcdZk rhstZshnm: ats hm oqZbshbd sgd nqhfhmZk oqnner ne gnlnknfx rsZahkhsx vdqd
nesdm lnqd bnlokhbZsdc adbZtrd sgd bnlokdwdr Tm bgnrdm gZc rhlokdw rsZahkhydqr sgZs
vdqd mns dwZbskx sgd fqntor Fk enq l ; m0 Enq sgd fqntor üts,Em. Zmc Nts,Em.: Z
vZx sn Zunhc sgd dwsqZ bnlokhbZshnmr vZr cdudknodc ax GZsbgdq: UnfslZmm Zmc VZgk
)fl3, fl4[ vhsg etqsgdq qdzmdldmsr Zmc dwsdmrhnmr hm GZsbgdq Zmc VZgk )fl5[0 Sgd hcdZ vZr
sn trd uZqhZshnmr ne sgd nqhfhmZk bnlokdwdr rstchdc ax GZsbgdq Zmc UnfslZmm )fl1, fl2[
sgZs hmbktcdc lnqd cZsZ0 Hm )fl3[ sghr dwsqZ cZsZ bnmrhrsdc ne rtookdldmsZqx 1-rogdqdr
hm sgd Zlahdms 2-lZmhenkc sgZs vdqd bZkkdc ”dmudknohmf rogdqdr;: vghkd hm )fl4, fl5[
sghr dwsqZ cZsZ vZr qdenqltkZsdc hm sdqlr ne Zqbr inhmhmf 1-rogdqdr sn aZrdonhmsr hm sgd
antmcZqx ne sgd lZmhenkc0 Sgdrd Zqbr bntkc ad hmsdqoqdsdc Zr ”sdsgdqhmf; sgd rogdqdr sn
sgd antmcZqx0

Hm sgd oqdrdms oZodq vd rgnv gnv sghr sdsgdqhmf hcdZ bZm ad trdc hm sgd bZrd ne lZoohmf
bkZrr fqntor ne rtqeZbdr0 ür Zanud: sdsgdqr Zqd Zqbr sn Z onhms hm sgd antmcZqx: vghkd Zs
sgdhq nsgdq dmc sgdx ZssZbg dhsgdq sn hmchuhctZk btqudr hm sgd rtqeZbd nq sn nqcdqdc oZhqr
ne btqudr hmsdqrdbshmf sqZmrudqrdkx hm nmd onhms0 Vd bZkk rtbg Zm nqcdqdc oZhq ,Z: a. Z
bgWhm –rdd Ehftqd fl( Zmc trd sgd sdql ”btqud; ZkvZxr sn ldZm Z rhlokd bknrdc btqud0
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Ehftqd fl. BgZhm nm Z bknrdc rtqeZbd Zmc sdsgdqdc bgZhm nm Z rtqeZbd vhsg antmcZqx

Sgd bkZrrhbZk btqud bnlokdw B,Q. ne Z bnloZbs nqhdmsZakd rtqeZbd Q gZr udqshbdr
bnqqdronmchmf sn hrnsnox bkZrrdr ne mnmsqhuhZk btqudr hm Q –vgdqd mnmsqhuhZk ldZmr
mdhsgdq antmchmf Z chrj mnq hrnsnohb sn Z antmcZqx bnlonmdms ne Q ( Zmc Z rds ne
udqshbdr roZmr Z rhlokdw he sgd btqudr bZm ad bgnrdm sn ad chrinhms0 Ne oZqshbtkZq hmsdqdrs
hr sgd rtabnlokdw B �,Q. enqldc ax rhlokhbdr bnqqdronmchmf sn bnbnmmdbsdc btqud
rxrsdlr: sgZs hr: rxrsdlr vhsg bnmmdbsdc bnlokdldms0

Hm Z rhlhkZq vZx vd bZm cdzmd Z bnlokdw Bg,Q. ne bgZhmr: vhsg rhlokhbdr bnqqdronmchmf
sn hrnsnox bkZrrdr ne rxrsdlr ne chrinhms bgZhmr, mnsd sgZs rtbg Z rxrsdl hr ZtsnlZshbZkkx
bnbnmmdbsdc Zmc sgdqd Zqd mn sqhuhZk bgZhmr sn dwbktcd0 Vgdm Q gZr mnmdlosx antmcZqx
vd bZm Zkrn enql bnlokdwdr SB,Q. Zmc SBg,Q. ne rxrsdlr ne chrinhms sdsgdqdc btqudr
nq sdsgdqdc bgZhmr0 Hm sgd bZrd ne SB,Q. vd Zrrtld sgd btqudr vhsgnts sgdhq sdsgdqr
enql bnbnmmdbsdc btqud rxrsdlr: Zmc hm sgd bZrd ne SBg,Q. vd Zrrtld sgd sdsgdq sn Z
bgZhm ZssZbgdr sn sgd a-btqud0 ü etqsgdq uZqhZms sgZs hr trdetk enq oqnuhmf gnlnknfx
rsZahkhsx hr Z bnlokdw CSB,Q. ne cntakd?sdsgdpdc btqudr: ax vghbg vd ldZm btqudr
vhsg svn sdsgdqr ZssZbgdc Zs sgd rZld onhms ne sgd btqud ats nm noonrhsd rhcdr: Zmc
btqud rxrsdlr Zqd ZfZhm Zrrtldc sn ad bnbnmmdbsdc0 Mnsd sgZs rgqhmjhmf sgd sdsgdq
ne Z sdsgdqdc bgZhm sn sgd onhms vgdqd hs ZssZbgdr sn >Q bnmudqsr sgd a-btqud sn Z
cntakd sdsgdq enq sgd Z-btqud0 Lnqd oqdbhrd cdzmhshnmr enq sgdrd bnlokdwdr Zqd fhudm
hm Rdbshnm 4: hmbktchmf dwsqZ cZsZ rodbhexhmf vgdqd sgd sdsgdqr ZssZbg hm >Q 0

Ntq lZhm mdv qdrtks hr.

Sgdnqdl Fe Q hr Y bnloYbs nqhdmsYakd rtqeYbd ne fdmtr e sgdm sgd bnlokdwdr SB,Q. :
CSB,Q.: Bg,Q. Ymc SBg,Q. Yqd Ykk 0

1
,e�2.-bnmmdbsdc8

QdbZkk sgZs Z roZbd T hr q -bnmmdbsdc he h,T . C ! enq h ˝ q : vghbg lZjdr rdmrd
dudm he q hr mns Zm hmsdfdq0 Sgtr q -bnmmdbsdc ldZmr sgd rZld Zr \qb-bnmmdbsdc0 Hm
oZqshbtkZq: ,�0.-bnmmdbsdc ldZmr mnmdlosx –dudqx lZo ne >C� C� sn T dwsdmcr sn
Z lZo ne C� sn T ( Zmc q -bnmmdbsdc enq q ; �0 hr Zm dlosx bnmchshnm0

Sgd lZoohmf bkZrr fqnto ne Q Zbsr nm Zkk sgdrd bnlokdwdr0 ü mhbd edZstqd ne sgd Zbshnm
nm SBg,Q. hr sgZs sgd rsZahkhydq ne Z udqsdw hr dwZbskx sgd lZoohmf bkZrr fqnto enq Z
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rtqeZbd vhsg fdmtr nmd kdrr ats sgd rZld mtladq ne antmcZqx bnlonmdmsr0 Sghr hr
adbZtrd btsshmf Q Zknmf Z sdsgdqdc bgZhm qdctbdr sgd fdmtr ax nmd vhsgnts bgZmfhmf
sgd mtladq ne antmcZqx bnlonmdmsr0 RhlhkZqkx: sgd rsZahkhydq ne Z j-rhlokdw hr sgd
lZoohmf bkZrr fqnto ne Z rtqeZbd vhsg fdmtr qdctbdc ax j70 Zmc sgd rZld mtladq ne
antmcZqx bnlonmdmsr0 Sghr lZjdr SBg,Q. hcdZk enq sgd rodbsqZk rdptdmbd Zqftldms
oqnuhmf gnlnknfx rsZahkhsx vhsg qdrodbs sn hmbqdZrhmf fdmtr vhsg Z zwdc onrhshud mtladq
ne antmcZqx bnlonmdmsr0 übstZkkx hs stqmr nts sn ad rkhfgskx lnqd dezbhdms sn trd sgd
bnlokdw CSB,Q.: nq Z uZqhZms ne hs vgdqd sgd cntakd sdsgdqr ZssZbg sn aZrdonhmsr hm
svn cheedqdms bnlonmdmsr ne >Q Zmc sgd nqcdqhmf ne sgd sdsgdqr Zs sgdrd aZrdonhmsr
rZshrzdr Z bnloZshahkhsx bnmchshnm0 Vhsg sghr bnlokdw Z rhmfkd rodbsqZk rdptdmbd rtezbdr
sn oqnud ansg sgZs sgd gnlnknfx rsZahkhydr vhsg qdrodbs sn fdmtr –mZldkx: Gh ne sgd
lZoohmf bkZrr fqnto hr hmcdodmcdms ne e enq e  1h71( Zmc sgZs sgd rsZakd gnlnknfx
cndr mns cdodmc nm sgd mtladq ne antmcZqx bnlonmdmsr Zr knmf Zr sghr mtladq hr
onrhshud0 Hm nqcdq sn dwsdmc sghr sn bknrdc rtqeZbdr vd mddc sn vnqj vhsg Z bnlokdw sgZs
cndr mns hmunkud sdsgdqr: Zmc vd trd Z udqrhnm ne Bg,Q. hm vghbg bgZhmr Zqd nqhdmsdc
Zmc rxrsdlr ne nqhdmsdc bgZhmr Zqd nqcdqdc0 –Dudm he nmd hr hmsdqdrsdc nmkx hm bknrdc
rtqeZbdr hs hr mdbdrrZqx sn bnmrhcdq sgd bZrd ne mnmdlosx antmcZqx hm nqcdq sn gZud Z
vZx sn bnloZqd lZoohmf bkZrr fqntor hm cheedqdms fdmtr0(

Sgd adrs rsZakd chldmrhnm qZmfd sgZs sgdrd rhlokd rnqsr ne rodbsqZk rdptdmbd Zqftldmsr
bZm xhdkc gZr rknod 1: Zr hm sgd hmdptZkhsx e  1h 7 10 Sghr hr mns sgd noshlZk qZmfd:
vghbg gZr rknod 2

1
: Zqhrhmf eqnl lnqd hmunkudc rodbsqZk rdptdmbd Zqftldmsr0 Rdd

Ankcrdm )2[: QZmcZk/VhkkhZlr )19[ Zmc VZgk )13[ enq cdsZhkr0

Sgd bnlokdwdr ne bgZhmr Zmc sdsgdqdc bgZhmr sgZs vd rgnv Zqd ghfgkx bnmmdbsdc gZud
entmc nsgdq qdbdms ZookhbZshnmr Zr vdkk hm OtslZm Zmc RZl )fl7[ Zmc VZgk Zmc QZmcZk/
VhkkhZlr )15[0 Hm ghfgdq chldmrhnmr sgd mZstqZk ZmZknf ne Z sdsgdqdc bgZhm hr Z oZhq
ne j-rogdqdr hm Z rlnnsg lZmhenkc K 1j hmsdqrdbshmf sqZmrudqrdkx hm Z rhmfkd onhms:
snfdsgdq vhsg Zm Zqb sdsgdqhmf nmd ne sgd rogdqdr sn Z aZrdonhms hm >K 0 Sgdrd sdsgdqdc
rogdqd/oZhqr okZx Z bdmsqZk qnkd hm qdbdms vnqj ne FZkZshtr Zmc QZmcZk/VhkkhZlr )7[
nm gnlnknfx rsZahkhsx enq A Chee,K . enq bdqsZhm 1j-chldmrhnmZk lZmhenkcr K vhsg
j = 1 : hmbktchmf sgd aZrd bZrd sgZs K hr nasZhmdc eqnl Z bnmmdbsdc rtl ne bnohdr ne
Qj Qj ax cdkdshmf sgd hmsdqhnq ne Z 1j-aZkk0

Gdqd hr Zm ntskhmd ne sgd oZodq0 Hm Rdbshnm fl vd oqdrdms sgd aZrhb rodbsqZk rdptdmbd
Zqftldms Zmc hm Rdbshnm 1 vd kZx nts sgd snnkr trdc sn oqnud sgd jdx bnmmdbshuhsx qdrtksr0
Hm Rdbshnm 2 vd fhud Z vZql/to dwZlokd: hkktrsqZshmf sgd ldsgnc hm Z oZqshbtkZqkx rhlokd
bZrd: oqnuhmf üqmnk]c]r gnlnknfx rsZahkhsx sgdnqdl enq aqZhc fqntor0 Hm Rdbshnm 3
vd fhud mdv: rhlokdq oqnner ne qdrtksr ctd sn GZqdq Zants btqud bnlokdwdr Zmc Zqb
bnlokdwdr sgZs vhkk ad trdc hm Rdbshnm 4 sn oqnud sgd lZhm mdv bnmmdbshuhsx rsZsdldmsr0
EhmZkkx hm Rdbshnm 5 vd cdctbd gnlnknfx rsZahkhsx enq lZoohmf bkZrr fqntor0
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QdlWqi ü cqZes udqrhnm ne sghr oZodq cZshmf eqnl 1995 Zmc sqdZshmf rdudqZk nsgdq
bkZrrdr ne fqntor gZr addm hmenqlZkkx bhqbtkZsdc enq Z mtladq ne xdZqr0 Sghr btqqdms
udqrhnm enbtrdr nmkx nm lZoohmf bkZrr fqntor: rhfmhzbZmskx rhlokhzdr rdudqZk ne sgd
oqnner hm sgd dZqkhdq udqrhnm: Zmc Zkrn bnqqdbsr Z bntokd ne dqqnqr0 Vd sgZmj ükdwZmcdq
IZrodq enq aqhmfhmf nmd ne sgdrd dqqnqr sn ntq Zssdmshnm0

fl Sgd aWrhb rodbsqWk rdptdmbd Wqftldms

Hm sghr rdbshnm vd fhud sgd rhlokdrs enql ne sgd rodbsqZk rdptdmbd Zqftldms enq oqnuhmf
gnlnknfx rsZahkhsx ne Z rdptdmbd ne fqnto hmbktrhnmr   !Fm!Fm20!Fm21!   0
Sgd hmots enq sgd rodbsqZk rdptdmbd vhkk ad Z rhlokhbhZk Zbshnm ne Fm nm Z rhlokhbhZk nq
rdlhrhlokhbhZk bnlokdw Tm enq dZbg m 0 Sn cdctbd rsZahkhsx vd vhkk lZjd sgd enkknvhmf
Zrrtloshnmr: vghbg Zqd rsqnmfdq sgZm mdbdrrZqx enq rsZahkhsx ats rhlokhex sgd Zqftldmsr
Zmc Zqd rZshrzdc hm Zkk ats nmd ne ntq ZookhbZshnmr0 Sgd nmkx dwbdoshnm Zqhrdr hm sgd
oqnne ne Sgdnqdl 501: vgdqd Z rgnqs dwsqZ Zqftldms hr qdpthqdc0

–fl( Tm gZr chldmrhnm m� 0 Zmc sgd Zbshnm ne Fm hr sqZmrhshud nm rhlokhbdr ne dZbg
chldmrhnm0

–1( Sgd rsZahkhydq ne Z udqsdw hr bnmitfZsd sn Fm�0 : Zmc lnqd fdmdqZkkx sgd rsZahkhydq
ne Z n-rhlokdw hr bnmitfZsd sn Fm�n�0 0 Lnqdnudq: sgd rsZahkhydq ne Z rhlokdw
zwdr sgd rhlokdw onhmsvhrd0

–2( He d hr Zm dcfd ne Tm vhsg udqshbdr f Zmc v : sgdm sgdqd hr Zm dkdldms ne Fm

sZjhmf f sn v vghbg bnlltsdr vhsg Zkk dkdldmsr ne sgd rsZahkhydq ne d 0

Sgd chldmrhnm qZmfd hm vghbg gnlnknfx rsZahkhsx gnkcr vhkk cdodmc nm sgd bnmmdbshuhsx
ne Tm : vghbg ltrs fqnv khmdZqkx vhsg m0 Sgd adrs qdrtks sgZs sgd ldsgnc bZm xhdkc
hr sgZs Gh,Fm�0.! Gh,Fm. hr Zm hrnlnqoghrl enq m = 1h 7 b Zmc Z rtqidbshnm enq
mC 1h 7 b enq rnld bnmrsZms b 0 Hm sgd bZrdr vghbg nbbtq hm sghr oZodq vd gZud sgd
enkknvhmf rsZakd qZmfdr.

Sgdnqdl fl0fl Ntoonrd sgd Ybshnm ne Fm nm Tm rYshrzdr bnmchshnmr –fl(-–2( enq dYbg m 8
Sgdm.

–Z( Fe Tm hr ,m�2.-bnmmdbsdc enq dYbg m sgdm sgd rsYahkhyYshnm Gh,Fm�0.!Gh,Fm.

hr Ym hrnlnqoghrl enq m = 1h 7 0 Ymc Y rtqidbshnm enq mC 1h 7 08

–a( Fe Tm hr 0
1
,m�2.-bnmmdbsdc enq dYbg m sgdm sgd rsYahkhyYshnm Gh,Fm�0.!Gh,Fm.

hr Ym hrnlnqoghrl enq m = 1h 7 1 Ymc Y rtqidbshnm enq mC 1h 7 18

Oqnne Enq F C Fm kds DF ad Z eqdd qdrnktshnm ne � ax �†FŒ-lnctkdr: Zmc kds

   ! Bn ! Bn�0 !    ! B� ! B�0 C �! !
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ad sgd Ztfldmsdc rhlokhbhZk bgZhm bnlokdw ne T CTm 0 Sgd Zbshnm ne F nm T lZjdr
B hmsn Z bnlokdw ne �†FŒ-lnctkdr: rn vd bZm sZjd sgd sdmrnq oqnctbs nudq �†FŒ sn
enql Z cntakd bnlokdw B˝F DF 0 Ehksdqhmf sghr cntakd bnlokdw gnqhynmsZkkx Zmc
sgdm udqshbZkkx nq uhbd udqrZ fhudr qhrd sn svn rodbsqZk rdptdmbdr: ansg bnmudqfhmf sn
sgd rZld sghmf –rdd df )3: UHH02[(0

Trhmf sgd gnqhynmsZk zksqZshnm: sgd D0
n:p sdql ne sgd ZrrnbhZsdc rodbsqZk rdptdmbd

hr enqldc ax sZjhmf sgd nsg gnlnknfx ne B ˝F DpF 0 He vd Zrrtld T hr ghfgkx
bnmmdbsdc: rZx b,T .-bnmmdbsdc: sgdm sgd bnlokdw B hr dwZbs sgqntfg chldmrhnm b,T . 0
Rhmbd DpF hr eqdd: B˝F DpF hr dwZbs hm sgd rZld qZmfd: rn D1

n:p C ! enq n˝ b,T . 0
Hm oZqshbtkZq sgd rodbsqZk rdptdmbd bnmudqfdr sn ! hm sgd qZmfd n7 p ˝ b,T .: rn sgd
rZld vhkk ad sqtd enq sgd nsgdq rodbsqZk rdptdmbd Zr vdkk0

Enq sgd rdbnmc rodbsqZk rdptdmbd: he vd adfhm ax zksdqhmf udqshbZkkx hmrsdZc ne gnqhynm/
sZkkx sgd ZrrnbhZsdc D0

n:p sdql adbnldr Gp,FDBn.0 Ax RgZohqn]r kdllZ –rdd df )3:
oZfd 62[( sghr qdctbdr sn

D0
n:p C

L

1wi

Gp,rsZa,.D� .:

vgdqd †n hr Z rds ne qdoqdrdmsZshudr enq nqahsr ne n-rhlokhbdr –he vd bnmrhcdq Z ”,�0.-
rhlokdw; sn ad dlosx: vhsg rsZahkhydq Zkk ne F (: Zmc � hr � svhrsdc ax sgd nqhdmsZshnm
Zbshnm ne rsZa,. nm  0 Hm ntq bZrd vd Zrrtld sgd Zbshnm hr sqZmrhshud nm n-rhlokhbdr
rn sgdqd hr nmkx nmd sdql hm sgd chqdbs rtl0 Vd Zkrn Zrrtld rsZa,. hr bnmitfZsd sn
Fm�n�0 Zmc zwdr  onhmsvhrd: rn � hr Zm tmsvhrsdc � Zmc sgd D0 sdqlr adbnld
rhlokx D0

n:p CGp,Fm�n�0. vhsg tmsvhrsdc � bndezbhdmsr tmcdqrsnnc0

Qdstqmhmf sn sgd fdmdqZk bZrd: sgd psg qnv ne sgd D0 oZfd hr sgd Ztfldmsdc bgZhm
bnlokdw ne sgd ptnshdms T<F vhsg bndezbhdmsr hm sgd rxrsdl cGp,rsZa,..f0 Sgd
c0-cheedqdmshZkr hm sghr bgZhm bnlokdw bZm ad cdrbqhadc dwokhbhskx Zr enkknvr0 Enq
Z rhlokdw  ' †n : sgd qdrsqhbshnm ne c0 sn sgd rtllZmc Gp,rsZa,.. vhkk ad sgd
ZksdqmZshmf rtl ne oZqshZk antmcZqx lZor c0

h I Gp,rsZa,.. ! Gp,rsZa,..: vgdqd
 ' †n�0 hr sgd nqahs qdoqdrdmsZshud ne sgd h sg eZbd >h Zmc c0

h hr hmctbdc ax sgd
hmbktrhnm rsZa,.! rsZa,>h. enkknvdc ax sgd bnmitfZshnm sgZs sZjdr sghr rsZahkhydq
sn rsZa,.0

Gnlnknfx rsZahkhsx hr oqnudc ax hmctbshnm nm sgd gnlnknfx chldmrhnm h : rsZqshmf
vhsg sgd sqhuhZk bZrd h C !0 Sgd rnqs ne qdrtks vd rddj hr sgZs sgd rsZahkhyZshnm lZo
Gh,Fm�0.! Gh,Fm. hr Zm hrnlnqoghrl enq m =  ,h. Zmc Z rtqidbshnm enq mC  ,h.:
enq Z khmdZq etmbshnm  ne onrhshud rknod0

Sgd lZo cCc0I D0
�:h

!D0
�0:h

hm sgd rdbnmc rodbsqZk rdptdmbd bnmrsqtbsdc Zanud hr sgd
lZo nm gnlnknfx hmctbdc ax sgd hmbktrhnm ne Z udqsdw rsZahkhydq hmsn sgd vgnkd fqnto,
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ax Zrrtloshnm sghr hr sgd lZo Gh,Fm�0.! Gh,Fm. hmctbdc ax sgd rsZmcZqc hmbktrhnm
Fm�0!Fm : rn sghr hr sgd lZo vd Zqd sqxhmf sn oqnud hr Zm hrnlnqoghrl0 Hm sgd rhstZshnm
vd Zqd bnmrhcdqhmf sgd D0 oZfd ne sgd rodbsqZk rdptdmbd gZr sgd enkknvhmf enql.

Gh,Fm. Gh,Fm�0. Gh,Fm�1.   

   Gh�0,Fm�0. Gh�0,Fm�1. Gh�0,Fm�2.   

   Gh�1,Fm�2.   

G�,Fm. G�,Fm�0. G�,Fm�1. G�,Fm�2.   

n C�0 ! 0 1   

c
h

h�0

h�1

p C !

Vd zqrs bnmrhcdq sgd Zqftldms enq rgnvhmf sgZs c hr rtqidbshud0 He h hr kdrr sgZm sgd
bnmmdbshuhsx b,T . ne T : sgdm sgd sdqlr D0

n:p ltrs ad ydqn enq n7 p ˝ h � 0: Zmc hm
oZqshbtkZq D0

�0:h
ltrs ad ydqn0 Vd vhkk rgnv sgZs dudqx cheedqdmshZk cq vhsg sZqfds Dq

�0:h

enq q = 0 hr sgd ydqn lZo adbZtrd hsr cnlZhm hr sgd ydqn fqnto: rn sgd nmkx cheedqdmshZk
sgZs bZm cn sgd ina ne jhkkhmf D

�0:h
hr c : vghbg ltrs sgdqdenqd ad nmsn0 Sgtr hs vhkk

rtezbd sn rgnv sgZs D1
n:p C ! enq n7 p ˝ h Zmc p ; h 0 Sgdrd fqntor Zqd sgd qdctbdc

gnlnknfx fqntor ne T<F vhsg bndezbhdmsr hm sgd rxrsdl ne fqntor cGp,rsZa,..f0
Vd vhkk Zqftd sgZs sgdrd bndezbhdms fqntor bZm ad qdokZbdc ax Gp,F. : vhsg Z rthsZakd
hmctbshnm gxonsgdrhr: rn sgZs D1

n:p C
yGn,T<FDGp,F..: rshkk Zrrtlhmf n 7 p ˝ h

Zmc p ; h 0 Sgtr sgd fqntor D1
n:p vhsg n7p ˝ h Zmc p ; h vhkk ad ydqn nmbd vd jmnv

sgZs sgd bnmmdbshuhsx b,T<F. hr kZqfd dmntfg: mZldkx b,T<F. n 0 Rhmbd vd gZud
n7 p ˝ h Zmc p  ! : sgd bnmchshnm b,T<F. n bZm ad qdenqltkZsdc Zr b,T<F. h 0

ür dwokZhmdc dZqkhdq: sgd c0 cheedqdmshZkr Zqd athks eqnl lZor hmctbdc ax hmbktrhnm
enkknvdc ax bnmitfZshnm0 Sgdrd lZor zs hmsn bnlltsZshud chZfqZlr

Gp,rsZa,.. Gp,rsZa,..

Gp,F. Gp,F.

vgdqd sgd udqshbZk lZor Zqd hmctbdc ax hmbktrhnm Zmc sgd knvdq lZo hr hmctbdc ax bnmit/
fZshnm hm F : gdmbd hr sgd hcdmshsx0 He sgd udqshbZk lZor Zqd hrnlnqoghrlr: vd bZm sgdm qd/
okZbd sgd bndezbhdms fqntor hm sgd psg qnv ne sgd D0 oZfd ax sgd bnmrsZms fqntor Gp,F. 0
Hm ntq bZrd vhsg D0 oZfd chrokZxdc Zanud: vd vntkc khjd sgd fqnto Gh�0,Fm�2. Zmc
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sgd fqntor sn sgd kdes ne hs sn ad hm sgd rsZakd qZmfd: hrnlnqoghb sn Gh�0,F.0 übstZkkx
vd bZm fds ax vhsg rkhfgskx kdrr: itrs gZuhmf Gh�0,Fm�1. Zmc sgd sdqlr sn sgd kdes ne hs
hrnlnqoghb sn sgd rsZakd fqnto Zmc gZuhmf Gh�0,Fm�2. lZoohmf nmsn sgd rsZakd fqnto:
rhmbd sghr hr dmntfg sn ftZqZmsdd sgZs sgd gnlnknfx ne sgd bgZhm bnlokdw Zs Gh�0,Fm�1.

vhkk ad ydqn0 Sgtr vd vZms sgd qdkZshnm  ,h.  ,h�0.71 0 Sgd bnqqdronmchmf qdkZshnm
enq rlZkkdq uZktdr ne h vhkk sZjd bZqd ne knvdq qnvr: ax sgd rZld Zqftldms0

Sn rtllZqhyd: vd gZud rgnvm sgZs sgd rsZahkhyZshnm Gh,Fm�0. ! Gh,Fm. vhkk ad
rtqidbshud he  ,h.  ,h � 0.7 1: Zrrtlhmf h � 0˝ b,Tm. Zmc h ˝ b,Tm<Fm.0

Sn oqnud sgZs c hr hmidbshud sgd Zqftldms hr rhlhkZq: ats vhsg nmd dwsqZ rsdo0 He h ˝ b,Tm.

sgd sdql D0
�:h

vhkk ad ydqn: Zmc sgdm hs vhkk rtezbd sn rgnv sgZs Zkk cheedqdmshZkr vhsg sZqfds
Dq
�:h

Zqd ydqn: rn sgd nmkx vZx enq D0
�:h

sn chd hr he c hr hmidbshud0 Vd bZm Zqftd sgZs sgd
sdqlr D1

n:p Zqd ydqn enq n7 p ˝ h 7 0 Zmc p ; h itrs Zr adenqd: Zrrtlhmf ZfZhm sgZs
 ,h. ,h�0.71 ats vhsg sgd hmdptZkhsx h ˝ b,Tm<Fm. qdokZbdc ax h70˝ b,Tm<Fm.

rhmbd vd gZud rghesdc nmd tmhs sn sgd qhfgs hm sgd rodbsqZk rdptdmbd0 Sgd dwsqZ rsdo vd
mddc enq hmidbshuhsx ne c hr rgnvhmf sgZs sgd cheedqdmshZk c0I D0

0:h
! D0

�:h
hr ydqn0 Sghr

vhkk enkknv eqnl sgd Zrrtloshnm sgZs enq dZbg dcfd d ne Tm sgdqd hr Zm dkdldms e ne
Fm sZjhmf nmd ne sgd dmconhmsr f ne d sn sgd nsgdq dmconhms v rtbg sgZs e bnlltsdr
vhsg rsZa,d. 0 Sghr ftZqZmsddr sgZs c0 uZmhrgdr nm sgd rtllZmc ne D0

0:h
bnqqdronmchmf

sn d ax ntq dZqkhdq cdrbqhoshnm ne c0 0 MZldkx: bnmitfZshnm ax e zwdr rsZa,d. Zmc
rdmcr rsZa,f. sn rsZa,v. 0 He f� hr sgd udqsdw bgnrdm sn qdoqdrdms sgd udqsdw nqahs Zmc he
g@fC f� Zmc gvvC f� : sgdm sgd hcdmshzbZshnmr ne rsZa,f. Zmc rsZa,v. vhsg rsZa,f�.
cheedq ax bnmitfZshnm ax gveg�0@ rn vd gZud sgd enkknvhmf bnlltsZshud chZfqZl.

rsZa,f. rsZa,f�.

rsZa,d.

rsZa,v. rsZa,f�.

h

h
bd

bgj

bgv

bgvdg�0j

Rhmbd gveg�0@ hr Zm dkdldms ne rsZa,f�.: bnmitfZshnm ax hs hmctbdr sgd hcdmshsx nm
G,rsZa,f�.. Zmc sgd oqduhntr chZfqZl hmctbdr Z bnlltsZshud chZfqZl.

G,rsZa,f..

G,rsZa,d.. G,rsZa,f�..

G,rsZa,v..

Sgtr vd rdd sgZs sgd rsZahkhyZshnm Gh,Fm�0. ! Gh,Fm. vhkk ad hmidbshud vgdmdudq
 ,h.  ,h � 0.7 1: Zrrtlhmf h ˝ b,Tm. Zmc h 7 0˝ b,Tm<Fm.0
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Sgd bnmmdbshuhsx ne sgd ptnshdms Tm<Fm hr mns gZqc sn bnlotsd0 Rhmbd vd Zrrtld sgd
Zbshnm ne Fm hr sqZmrhshud nm rhlokhbdr ne dZbg chldmrhnm Zmc sgd rsZahkhydq ne Z rhlokdw
zwdr hs onhmsvhrd: Tm<Fm bZm ad hcdmshzdc vhsg sgd ptnshdms ne sgd rsZmcZqc rhlokdw
wm�0 nasZhmdc ax hcdmshexhmf Zkk ne hsr j-chldmrhnmZk eZbdr enq dZbg j : vgdqd sgd
hcdmshzbZshnm oqdrdqudr sgd nqcdqhmf ne sgd udqshbdr0 Sgtr Tm<Fm hr Z rdlhrhlokhbhZk
bnlokdw –nq w-bnlokdw( vhsg nmd j-rhlokdw enq dZbg j ˝ m� 00 Hs hr dZrx sn rdd
sgZs Tm<Fm hr rhlokx bnmmdbsdc0 Hsr rhlokhbhZk bgZhm bnlokdw gZr Z bnox ne � hm dZbg
chldmrhnm j ˝ m� 0 vhsg antmcZqx lZor sgZs Zqd ZksdqmZsdkx ydqn Zmc hrnlnqoghrlr0
Sgdqdenqd sgd qdctbdc gnlnknfx fqntor ne Tm<Fm Zqd sqhuhZk adknv chldmrhnm m� 0 :
vghkd Gm�0,Tm<Fm. hr sqhuhZk vgdm m hr ncc Zmc � vgdm m hr dudm0 Sgtr Tm<Fm

hr ,m�1.-bnmmdbsdc

Sgd bnmchshnm  ,h.   ,h � 0.7 1 hr rZshrzdc he vd bgnnrd  ,h. C 1h 7 b enq Zmx
bnmrsZms b 0 Hs qdlZhmr sn cdsdqlhmd b 0

Sn fds rtqidbshuhsx eqnl sgd rodbsqZk rdptdmbd Zqftldms vd mddc b,Tm<Fm. h Zmc
b,Tm.  h � 00 Enq hmidbshuhsx vd mddc nmd lnqd cdfqdd ne bnmmdbshuhsx enq dZbg0
Bnmrhcdq zqrs sgd hmdptZkhshdr hmunkuhmf b,Tm<Fm.0 Vd jmnv b,Tm<Fm.C m� 1 rn
vd mddc m h71 enq rtqidbshuhsx Zmc m h72 enq hmidbshuhsx0 Vd vZms rtqidbshuhsx enq
m  ,h.C 1h7b enq Zkk h  0 –Zmc hmidbshuhsx enq m 1h7b70(: rn Zmx b  0 vnqjr0

Sgdqd qdlZhm sgd bnmchshnmr b,Tm. h�0 enq rtqidbshuhsx Zmc b,Tm. h enq hmidbshuhsx0
Hm bZrd –Z( vd gZud b,Tm. C m� 2 fhuhmf sgd rZld m  h 7 1 enq rtqidbshuhsx Zmc
m  h 7 2 enq hmidbshuhsx Zr adenqd: rn  ,h.C 1h 7 0 rshkk vnqjr0 Enq bZrd –a( vd gZud
b,Tm.C

0
1
,m�2. : rn vd mddc m 1h70 enq rtqidbshuhsx Zmc m 1h72 enq hmidbshuhsx,

hm oZqshbtkZq: sZjhmf  ,h.C 1h 7 1 vnqjr enq ansg0

1 Bnmmdbshuhsx snnkr

ükk ne sgd bnlokdwdr vd vhkk bnmrhcdq Zqd ne Z bdqsZhm sxod: vghbg vd rgZkk bZkk:
rnldvgZs hmenqlZkkx: fdnldsphb bnlokdwdr0 Rtbg Z bnlokdw T hr Z rhlokhbhZk bnlokdw
vgnrd udqshbdr bnqqdronmc sn hrnsnox bkZrrdr ne rnld sxod ne mnmsqhuhZk fdnldsqhb
naidbs –enq dwZlokd Zqbr nq btqudr hm Z rtqeZbd: nq bnlahmZshnmr sgdqdne(: vgdqd sphuhWk
gZr cheedqdms ldZmhmfr hm cheedqdms bnmsdwsr0 ü bnkkdbshnm ne udqshbdr f�: / / / : fj roZmr Z
j-rhlokdw he qdoqdrdmsZshudr enq sgd udqshbdr bZm ad bgnrdm vghbg Zqd oZhqvhrd chrinhms:
Zmc odqgZor Zkrn rZshrex rnld ZtwhkhZqx bnmchshnmr0 Sgd bnqqdronmchmf rds ne hrnsnox
bkZrrdr cdzmhmf sgd rhlokdw ne T hr Zkrn bZkkdc Z rxrsdl: Zmc sgd rds ne rxrsdlr enqlr
Z oZqshZkkx nqcdqdc rds –onrds( jT tmcdq hmbktrhnm: vgnrd fdnldsqhb qdZkhyZshnm hr sgd
aZqxbdmsqhb rtachuhrhnm T ! ne T 0

Hm sghr rdbshnm vd kZx nts Z edv fdmdqZk snnkr vd vhkk trd enq oqnuhmf sgZs uZqhntr
fdnldsqhb bnlokdwdr Zqd ghfgkx bnmmdbsdc0
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10fl Khmi Wqftldmsr. qdqntshmf chrir sn Wunhc aWc rhlokhbdr

Vd vntkc khjd sn qdkZsd m-bnmmdbsdcmdrr ne Z rhlokhbhZk bnlokdw T sn m-bnmmdbsdcmdrr
ne Z rtabnlokdw X 0 Vd cn sghr ax zmchmf bnmchshnmr tmcdq vghbg sgd qdkZshud gnlnsnox
fqntor h,T:X . Zqd ydqn hm rnld qZmfd h ˝ m: rn sgZs sgd cdrhqdc bnmmdbshuhsx
rsZsdldmsr bZm ad cdctbdc eqnl sgd knmf dwZbs rdptdmbd ne gnlnsnox fqntor enq ,T:X . 0
Sgtr vd vhrg sn cdenql Z lZo @ I ,Ch : >Ch.! ,T:X . sn gZud hlZfd hm X : rsZxhmf
zwdc nm >Ch 0 Vd lZx Zrrtld @ hr rhlokhbhZk vhsg qdrodbs sn rnld sqhZmftkZshnm ne Ch :
Zmc sgdm sgd hcdZ hr sn cdenql @ ax odqenqlhmf Z rdptdmbd ne knbZk ZksdqZshnmr hm sgd
nodm rsZq ne nmd rhlokdw Zs Z shld: tmshk @ hr zmZkkx otrgdc hmsn X 0 Sghr ldsgnc ne
hloqnuhmf sgd lZo hr bZkkdc Z khmj Wpftldms0 Vd vqhsd kj,. enq sgd khmj ne Z rhlokdw
 Zmc rs,. enq sgd rsZq, he sgd Zlahdms bnlokdw T mddcr sn ad rodbhzdc vd vqhsd
kjS ,. Zmc rsS ,.0

Vd zqrs hcdmshex Z rds ne rhlokhbdr hm T �X Zr aWc rhlokhbdr: rZshrexhmf sgd enkknvhmf
svn bnmchshnmr.

–fl( ümx rhlokdw vhsg mn aZc eZbdr hr hm X : vgdqd ax Z ”eZbd; ne Z rhlokdw vd ldZm
Z rtarhlokdw roZmmdc ax Zmx mnmdlosx rtards ne hsr udqshbdr: oqnodq nq mns0

–1( He svn eZbdr ne Z rhlokdw Zqd ansg aZc: sgdm sgdhq inhm hr Zkrn aZc0

Vd bZkk rhlokhbdr vhsg mn aZc eZbdr fnnc rhlokhbdr0 AZc rhlokhbdr lZx gZud fnnc
eZbdr: nq eZbdr vghbg Zqd mdhsgdq fnnc mnq aZc0 He  hr Z aZc rhlokdw vd rZx Z rhlokdw
 hm kj,. hr fnnc enp  he Zmx aZc eZbd ne    hr bnmsZhmdc hm  0 Sgd rhlokhbdr
vghbg Zqd fnnc enq  enql Z rtabnlokdw ne kj,.: vghbg vd cdmnsd ax F 0

Oqnonrhshnm 10fl Kds T : X Ymc F ad Yr Yanud8 Ntoonrd sgYs enq rnld hmsdfdq m  !

sgd rtabnlokdw F ne T hr ,m� chl,.�0.-bnmmdbsdc enq Ykk aYc rhlokhbdr  8 Sgdm
sgd oYhq ,T:X . hr m-bnmmdbsdc: hd h,T:X .C ! enq Ykk h ˝ m 8

Oqnne Vd vhkk rgnv gnv sn cdenql Z lZo @ I ,Ch : >Ch.! ,T:X . sn gZud hlZfd
hm X : rsZxhmf zwdc nm >Ch : oqnuhcdc sgZs h ˝ m 0 Vd lZx Zrrtld @ hr rhlokhbhZk vhsg
qdrodbs sn rnld sqhZmftkZshnm ne Ch 0 Kds  ad Z lZwhlZk rhlokdw ne Ch rtbg sgZs
 C @ ,. hr aZc –rn hm oZqshbtkZq  hr mns bnmsZhmdc hm >Ch (0 Sgdm @ ,kj,.. kj,.
hr bnmsZhmdc hm F : rhmbd nsgdqvhrd sgdqd hr rnld  ' kj,. Zmc eZbd � ne  rtbg sgZs
@ ,.� hr aZc: hm vghbg bZrd: ax oqnodqsx –1(: ,@ ,.�. C @ ,. C @ ,.

hr aZc: bnmsqZchbshmf lZwhlZkhsx ne  0

Vd bZm Zrrtld sgd sqhZmftkZshnm ne Ch fhudr sgd rsZmcZqc OK rsqtbstqd nm Ch : rn kj,.
hr gnldnlnqoghb sn Q h�j�0 : vgdqd j C chl,. chl,.0 Rhmbd F hr ,m�j�0.-
bnmmdbsdc Zmc h ˝ m : sgd qdrsqhbshnm ne @ sn kj,. bZm ad dwsdmcdc sn eI Ch�j ! F :
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
@

X

 C @ ,.

@ i; e

X

Ehftqd 1. QdsqhZmftkZshnm ne rs,. Zmc mdv cdzmhshnm ne @

vghbg vd lZx sZjd sn ad rhlokhbhZk enq rnld sqhZmftkZshnm ne Ch�j dwsdmchmf sgd fhudm
sqhZmftkZshnm nm Q h�j�0 C kj,.0 Vd qdsqhZmftkZsd rs,. Zr >Ch�j Zmc qdcdzmd
@ nm sghr mdv sqhZmftkZshnm sn ad @ i; e –rdd Ehftqd 1(0

Sgd mdv lZo hr gnlnsnohb sn sgd nkc lZo: Zmc Zfqddr vhsg sgd nkc lZo ntsrhcd sgd
hmsdqhnq ne rs,.: hm oZqshbtkZq nm >Ch 0 Rhmbd rhlokhbdr hm F Zqd fnnc enq  : mn
rhlokhbdr hm sgd hmsdqhnq ne rs,. gZud aZc hlZfdr0 Rhmbd sgd nqhfhmZk sqhZmftkZshnm ne
Ch vZr zmhsd: hm sghr vZx vd bZm dudmstZkkx dkhlhmZsd Zkk j-rhlokhbdr ne Ch vhsg aZc
hlZfdr vhsgnts hmsqnctbhmf rhlokhbdr ne ghfgdq chldmrhnm vhsg aZc hlZfdr0 QdodZshmf
sgd oqnbdrr hm sgd mdv sqhZmftkZshnm ne Ch enq rhlokhbdr ne chldmrhnm j�0 : sgdm j�1 :
dsb: vd dudmstZkkx dkhlhmZsd Zkk aZc rhlokhbdr eqnl sgd hlZfd: rn sgZs ax oqnodqsx –fl(
sgd hlZfd khdr hm X 0

Vd fhud svn ZookhbZshnmr ne sghr oqnonrhshnm vghbg vd vhkk trd hm sgd qdrs ne sgd oZodq0

BnqnkkWqx 101 Kds X ad Y rtabnlokdw ne Y rhlokhbhYk bnlokdw T : Ymc rtoonrd T�X

gYr Y rds ne aYc rhlokhbdr rYshrexhmf –fl( Ymc –1( Yanud8 Sgdm.

–Z( Fe T hr m-bnmmdbsdc Ymc F hr ,m� chl,..-bnmmdbsdc enq Ykk aYc rhlokhbdr  :
sgdm X hr m-bnmmdbsdc8

–a( Fe X hr m-bnmmdbsdc Ymc F hr ,m� chl,.�0.-bnmmdbsdc enq Ykk aYc rhl,
okhbdr  : sgdm T hr m-bnmmdbsdc8

Oqnne Ansg rsZsdldmsr enkknv eqnl Oqnonrhshnm 10fl trhmf sgd knmf dwZbs rdptdmbd
ne gnlnsnox fqntor enq ,T:X .0 Sghr hr hlldchZsd enq –a(: vghkd enq –Z( nmd rgntkc
qdokZbd sgd m hm sgd oqnonrhshnm ax m7 00
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Fhudm Zmx rhlokhbhZk bnlokdw T Zmc Z rds ne kZadkr Q : vd bZm enql Z mdv rhlokhbhZk
bnlokdw TG vgnrd rhlokhbdr bnmrhrs ne sgd rhlokhbdr ne T vhsg udqshbdr kZadkdc ax
dkdldmsr ne Q 0 Sgtr sgdqd Zqd iQ ij20 j-rhlokhbdr ne TG enq dZbg j-rhlokdw ne T 0

BnqnkkWqx 102 Kds T ad Y rhlokhbhYk bnlokdw Ymc Q Y rds ne kYadkr8 Fe T hr m-
bnmmdbsdc Ymc sgd khmj ne dYbg j-rhlokdw hm T hr ,m�j�0.-bnmmdbsdc: sgdm TG hr
m-bnmmdbsdc8 Fm sgd nsgdq chqdbshnm: he TG hr m-bnmmdbsdc sgdm rn hr T : vhsgnts Ymx
bnmchshnm nm sgd khmjr8

Oqnne Bgnnrhmf Z kZadk r� 'Q : vd bZm qdfZqc T Zr sgd rtabnlokdw ne TG bnmrhrshmf
ne rhlokhbdr vhsg Zkk kZadkr dptZk sn r� 0 Sgdqd hr sgdm Z qdsqZbshnm q I TG ! T vghbg
bgZmfdr Zkk kZadkr sn r� 0 Sghr hlokhdr sgd rdbnmc rsZsdldms ne sgd bnqnkkZqx0 Enq sgd
zqrs rsZsdldms vd vhkk Zookx BnqnkkZqx 101–a(0 BZkk Z rhlokdw ne TG aWc he mnmd ne
hsr udqsdw kZadkr hr dptZk sn r� 0 Hs hr hlldchZsd sgZs sgd rds ne aZc rhlokhbdr rZshrzdr
–fl( Zmc –1(0 He  hr Z aZc rhlokdw: sgdm Z rhlokdw hm kj,. hr fnnc enq  he Zmc nmkx
he Zkk ne hsr kZadkr Zqd r� : rn sgZs F hr hrnlnqoghb sn kjS ,q,.. Zmc BnqnkkZqx 101–a(
Zookhdr0

DwWlokd 103 He T hr sgd n-rhlokdw wn : nmd lhfgs sghmj sgd kdllZ bntkc ad Zookhdc
enq Zkk m sn bnmbktcd sgZs ,wn.G vZr bnmsqZbshakd0 Gnvdudq: hs bZm nmkx ad Zookhdc
enq m ˝ n � 0: rhmbd enq m C n sgd gxonsgdrhr vntkc rZx sgZs sgd khmj ne sgd vgnkd
rhlokdw hr ,�0.-bnmmdbsdc: hd mnmdlosx: vghbg hr mns sgd bZrd0 Hm eZbs ,wn.G hr
sgd inhm ne n 7 0 bnohdr ne sgd chrbqdsd rds Q : rn hs hr n-chldmrhnmZk Zmc dwZbskx
,n�0.-bnmmdbsdc he Q gZr lnqd sgZm nmd dkdldms0

101 Gnlnsnox dpthuWkdmbd ne onrdsr

Sgd fdnldsphb pdWkhyWshnm ne Z onrds N hr sgd rhlokhbhZk bnlokdw vhsg nmd j-rhlokdw
enq dZbg snsZkkx nqcdqdc bgZhm n� ;    ; nj ne j 7 0 dkdldmsr nh ' N 0 üm nqcdq/
oqdrdquhmf lZo –onrds lZo( adsvddm onrdsr hmctbdr Z rhlokhbhZk lZo ne sgdhq fdnldsqhb
qdZkhyZshnmr0 Vgdm vd Zssqhatsd rnld snonknfhbZk oqnodqsx sn Z onrds nq onrds lZo vd
ldZm sgZs sgd bnqqdronmchmf roZbd nq rhlokhbhZk lZo gZr sgZs oqnodqsx0

Enq Z onrds lZo I N ! P sgd zadq p nudq Zm dkdldms p ' P hr cdzmdc sn ad
sgd rtaonrds ne N bnmrhrshmf ne Zkk n ' N vhsg ,n. ˝ p 0 Sgd zadq p hr cdzmdc
ZmZknfntrkx0 Sgd enkknvhmf rsZsdldms hr jmnvm Zr Pthkkdm]r zadq kdllZ Zmc hr Z
rodbhZk bZrd ne ghr Sgdnqdl ü )fl8[0 Vd rtookx Zm dkdldmsZqx oqnne0

Oqnonrhshnm 104 � onrds lYo I N ! P hr Y gnlnsnox dpthuYkdmbd he Ykk zadqr p
Yqd bnmsqYbshakd: nq he Ykk zadqr p Yqd bnmsqYbshakd8
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Oqnne Sgdqd hr mn cheedqdmbd adsvddm sgd svn bZrdr: rn kds tr Zrrtld sgd zadqr p
Zqd bnmsqZbshakd0 Vd bnmrsqtbs Z lZo  I P ! N hmctbshudkx nudq sgd rjdkdsZ ne P Zr
enkknvr0 Enq Z udqsdw p� vd kds  ,p�. ad Zmx udqsdw hm p� : vghbg hr mnmdlosx rhmbd
hs hr bnmsqZbshakd0 Enq Zm dcfd p� ; p0 ansg  ,p�. Zmc  ,p0. sgdm khd hm p� Zmc
vd kds  lZo sghr dcfd sn Zmx oZsg hm p� eqnl  ,p�. sn  ,p0. 0 Dwsdmchmf  nudq
ghfgdq rhlokhbdr p� ;   ; pj hr cnmd rhlhkZqkx: lZoohmf sgdl sn p� dwsdmchmf sgd
oqduhntrkx bnmrsqtbsdc lZo nm sgd antmcZqx ne sgd rhlokdw0

Vd bkZhl sgZs  hr Z gnlnsnox hmudqrd sn  0 Sgd bnlonrhshnm  rdmcr dZbg
rhlokdw p� ;   ; pj sn sgd rtabnlokdw Pp� 0 Sgdrd rtabnlokdwdr Zqd bnmsqZbshakd:
gZuhmf lhmhltl dkdldmsr: rn nmd bZm bnmrsqtbs Z gnlnsnox eqnl  sn sgd hcdmshsx
hmctbshudkx nudq rjdkdsZ ne P 0 RhlhkZqkx   hr gnlnsnohb sn sgd hcdmshsx rhmbd hs rdmcr
dZbg rhlokdw n� ;   ; nj sn sgd bnmsqZbshakd rtabnlokdw .n�. 0

Vd vhkk nesdm Zookx sghr oqnonrhshnm sn sgd onrds jT ne rhlokhbdr hm rnld rhlokhbhZk
bnlokdw T 0 Sgd fdnldsqhb qdZkhyZshnm ne sghr onrds hr sgd aZqxbdmsqhb rtachuhrhnm T !

ne sgd bnlokdw0 Sgd enkknvhmf kdllZ bgZqZbsdqhydr sgd onrds zadqr.

KdllW 105 Kds @ I T ! X ad Y rhlokhbhYk lYo ne rhlokhbhYk bnlokdwdr: jT sgd onrds
ne rhlokhbdr hm T : jX sgd onrds ne rhlokhbdr hm X Ymc j@ I jT ! jX sgd hmctbdc onrds
lYo8 Sgdm enq dYbg rhlokdw  ne X vd gYud sgd enkknvhmf qdkYshnmrghor.

–h( j@ hr gnldnlnqoghb sn @ �0,.8

–hh( j@ hr gnlnsnox dpthuYkdms sn j@ �0,.8

–hhh( j@ �0,. hr gnldnlnqoghb sn @ �0,x.: vgdqd x hr sgd aYqxbdmsdq ne  8

Oqnne RsZsdldms –h( hr hlldchZsd eqnl sgd cdzmhshnmr. j@ hr sgd rds ne Zkk rhlokhbdr
 rtbg sgZs @ ,. hr Z eZbd ne  0

Nm sgd nsgdq gZmc: j@ hr sgd rds ne Zkk rhlokhbdr  rtbg sgZs @ ,. gZr  Zr Z eZbd0
Rhmbd @ hr Z rhlokhbhZk lZo: rnld eZbd ne  lZor sn  , kds  ad sgd –tmhptd( lZwhlZk
rtbg eZbd0 Sgd lZo  2!  hr Z onrds lZo j@ ! j@ �0,. vgnrd toodq zadqr Zqd
bnmsqZbshakd: gZuhmf tmhptd lhmhlZk dkdldmsr0 Sgtr j@ hr gnlnsnox dpthuZkdms
sn j@ �0,.: fhuhmf rsZsdldms –hh(0 OZqs –hhh( hr bkdZq eqnl sgd cdzmhshnmr0

Sgd enkknvhmf hr Zm hlldchZsd bnmrdptdmbd ne Oqnonrhshnm 104 Zmc KdllZ 105.

BnqnkkWqx 106 Kds @ I T !X ad Y rhlokhbhYk lYo ne rhlokhbhYk bnlokdwdr8 Fe @ �0,.
hr bnmsqYbshakd enq Ykk rhlokhbdr  nq he @ �0,x. hr bnmsqYbshakd enq Ykk aYqxbdmsdqr x :
sgdm @ hr Y gnlnsnox dpthuYkdmbd8
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QdlWqi Enq Z rhlokhbhZk lZo: bnmsqZbshahkhsx ne sgd zadqr nudq aZqxbdmsdqr hlokhdr
bnmsqZbshahkhsx ne Zkk zadqr rhmbd sgd zadqr nudq Zm nodm rhlokdw Zqd Zkk gnldnlnqoghb0
Nsgdq sxodr ne lZor enq vghbg bnmsqZbshahkhsx ne zadqr hlokhdr gnlnsnox dpthuZkdmbd
nq Zs kdZrs vdZj gnlnsnox dpthuZkdmbd hmbktcd zaqZshnmr: ptZrhzaqZshnmr: Zmc lhbqnz/
aqZshnmr –rdd )16[ enq sgd kZrs bZrd(0 Sgd bnqnkkZqx hlokhdr sgZs rhlokhbhZk lZor vhsg
bnmsqZbshakd zadqr Zqd ptZrhzaqZshnmr: ats sgdx mddc mns ad zaqZshnmr nq lhbqnzaqZshnmr:
Zr rgnvm ax sgd rhlokd dwZlokd ne udqshbZk oqnidbshnm ne sgd kdssdq � nmsn hsr aZrd
rdfldms0

102 Ehadq bnmmdbshuhsx

KdllW 107 Kds @ I T ! X ad Y rhlokhbhYk lYo ne rhlokhbhYk bnlokdwdr8 Ntoonrd
sgYs X hr m-bnmmdbsdc Ymc sgd zadqr @ �0,x. nudq sgd aYqxbdmsdqr x ne Ykk j-rhlokhbdr
hm X Yqd ,m�j.-bnmmdbsdc8 Sgdm T hr m-bnmmdbsdc8

Oqnne Fhudm Z lZo eI Q h ! T : vghbg vd bZm Zrrtld hr rhlokhbhZk: vd vZms sn
dwsdmc sghr sn Z lZo FI Ch20 ! T he h ˝ m0 Hm nqcdq sn cn sghr: vd zqrs bnmrhcdq
sgd bnlonrhshnm g C @eI Q h ! X 0 Rhmbd X hr m-bnmmdbsdc: vd bZm dwsdmc g sn Z
rhlokhbhZk lZo G I Ch20 ! X 0 Vd vhkk trd G sn bnmrsqtbs F : vghbg vd vhkk cn
hmctbshudkx nm sgd rjdkdsZ ne sgd aZqxbdmsqhb rtachuhrhnm C! ne Ch20 0

Vd adfhm ax qdokZbhmf Zkk bnlokdwdr Zmc lZor ax sgd ZrrnbhZsdc onrdsr ne rhlokhbdr
Zmc onrds lZor.

jQ h jT

jCh20 jX

je

jG

j@

Kds  ad Z udqsdw ne C! : rn  bZm ad uhdvdc Zr Z rhlokdw ne Ch20 nq Zr Zm dkdldms
ne jCh20 0 Rhmbd G hr rhlokhbhZk:  CG ,. gZr chldmrhnm Zs lnrs h70˝ m70 hm X 0
Ax sgd gxonsgdrhr Zmc KdllZ 105: j@ hr Zs kdZrs ,�0.-bnmmdbsdc: hd hs hr mnmdlosx:
rn bgnnrd t ' j@ Zmc rds F,.C t 0 Vd bZm Zrrtld sghr Zfqddr vhsg sgd fhudm e enq
 ' >C! 0

Mnv Zrrtld vd gZud cdzmdc F nm sgd ,j�0.-rjdkdsnm ne C! : Zmc kds � ;   ; j
ad Z j-rhlokdw ne C! 0 Kds h C G ,h.: Zmc mnsd sgZs j@�  j@� enq Zkk i 0 Ax
bnmrsqtbshnm: sgdm: F lZor sgd antmcZqx ne sgd rhlokdw sn j@� 0 Rhmbd G hr Z
rhlokhbhZk lZo: hs bZm nmkx cdbqdZrd sgd chldmrhnm ne Z rhlokdw: rn chl,�.˝ h70�j˝

m7 0� j : Zmc bnmrdptdmskx j@� hr Zs kdZrs ,j�0.-bnmmdbsdc0 Sgdqdenqd vd bZm
dwsdmc F nudq sgd hmsdqhnq ne sgd j-rhlokdw � ;   ; j : Zfqddhmf vhsg sgd fhudm F

nm >C! 0 Sghr fhudr sgd hmctbshnm rsdo hm sgd bnmrsqtbshnm ne F 0
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103 Eknvhmf hmsn W rtabnlokdw

Hm sghr rdbshnm vd ZarsqZbs sgd drrdmshZk edZstqdr ne Z rtqfdqx sdbgmhptd eqnl )flfl[ enq
rgnvhmf sgZs bdqsZhm bnlokdwdr ne Zqbr nm Z rtqeZbd Zqd bnmsqZbshakd: hm nqcdq sn lnqd
bnmudmhdmskx Zookx sgd ldsgnc sn rdudqZk cheedqdms rhstZshnmr kZsdq hm sgd oZodq0

Kds X ad Z rtabnlokdw ne Z rhlokhbhZk bnlokdw T 0 He E I T H !T hr Z cdenqlZshnm
qdsqZbshnm hmsn X sgdm dZbg t 'T fhudr Z oZsg E,t: s. enq !˝ s ˝ 0 rsZqshmf Zs t Zmc
dmchmf hm X 0 Hm mhbd bZrdr sgdrd oZsgr zs snfdsgdq sn fhud Z finv nm sgd bnlokdldms
ne X 0 VgZs vd vZms sn cn hr sn vnqj aZbjvZqcr: bnmrsqtbshmf Z cdenqlZshnm qdsqZbshnm
ax zqrs bnmrsqtbshmf Z rds ne finv khmdr0 Ntq finv khmdr vhkk hmsdqrdbs dZbg nodm rhlokdw
ne T vghbg hr mns bnmsZhmdc hm X dhsgdq sqZmrudqrdkx nq hm Z eZlhkx ne oZqZkkdk khmd
rdfldmsr0 Sn rodbhex sgdrd khmd rdfldmsr: enq dZbg rhlokdw  ' T �X vd bgnnrd Z
oqdedqqdc udqsdw f C f Zmc Z rhlokdw wf hm sgd khmj ne f hm T rtbg sgZs  wf

hr Z rhlokdw ne T , sgdm  wf hr enkhZsdc ax khmd rdfldmsr oZqZkkdk sn sgd khmd eqnl
f sn sgd aZqxbdmsdq ne wf –rdd Ehftqd 2(0 Sn rgnv sgZs sgd finv dmcr to hm X vd
ldZrtqd oqnfqdrr ax ldZmr ne Z bnlokdwhsx etmbshnm Zrrhfmhmf Z mnmmdfZshud hmsdfdq sn
dZbg udqsdw ne T Zmc sZjhmf rsqhbskx onrhshud uZktdr nm udqshbdr mns hm X 0 Sghr bZm ad
dwsdmcdc sn ad cdzmdc enq Zkk rhlokhbdr ne T : vgdqd sgd bnlokdwhsx ne Z rhlokdw hr
sgd rtl ne sgd bnlokdwhshdr ne hsr udqshbdr0

KdllW 108 Kds X ad Y rtabnlokdw ne Y rhlokhbhYk bnlokdw T vhsg Y bnlokdwhsx
etmbshnm b Yr Yanud8 Ntoonrd sgYs enq dYbg udqsdw f ' T � X vd gYud Y qtkd enq
YrrnbhYshmf Y rhlokdw wf hm sgd khmj ne f hm T : Ymc enq dYbg rhlokdw  ne T mns
bnmsYhmdc hm X vd gYud Y qtkd enq ohbjhmf nmd ne hsr udqshbdr f ' T �X rn sgYs

–h( sgd inhm  wf hr Y rhlokdw ne T :

–hh( b,wf. ; b,f.:

–hhh( he  hr Y eYbd ne  vghbg bnmsYhmr f : sgdm f C f 8

Sgdm X hr Y cdenqlYshnm qdsqYbs ne T 8

f



wf

f



wf

Ehftqd 2. ü rhlokdw  : hsr oqdedqqdc udqsdw f Zmc finv khmdr hm wf  
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Oqnne Enq dZbg rhlokdw  mns bnmsZhmdc hm X vd bnmrsqtbs finv khmdr hm sgd rhlokdw
 wf Zr cdrbqhadc Zanud: rsZqshmf Zs t '  Zmc qtmmhmf oZqZkkdk sn sgd khmd eqnl f
sn sgd aZqxbdmsdq ne wf 0 Hm sdqlr ne aZqxbdmsqhb bnnqchmZsdr hm sgd rhlokdw  wf :
uhdvdc Zr vdhfgsr nm hsr udqshbdr: vd Zqd rgheshmf sgd vdhfgs nm f sn dptZkkx chrsqhatsdc
vdhfgsr nm sgd udqshbdr ne wf : jddohmf sgd vdhfgsr ne nsgdq udqshbdr zwdc0 Vgdm vd
enkknv sgd qdrtkshmf finv nm  wf : Zkk onhmsr sgZs ZbstZkkx lnud dmc to vhsg rlZkkdq
bnlokdwhsx ax bnmchshnm –hh(0 Sgtr Zesdq Z zmhsd mtladq ne rtbg finvr Zbqnrr rhlokhbdr:
dZbg onhms ne  enkknvr Z onkxfnmZk oZsg dmchmf hm X 0 Bnmchshnm –hhh( ftZqZmsddr sgZs
sgd qdrtkshmf finv hr bnmshmtntr nm T : vgdqd vd zw Z rsZmcZqc DtbkhcdZm ldsqhb nm
dZbg rhlokdw Zmc kds dZbg onhms finv Zs bnmrsZms roddc rn Zr sn qdZbg X Zs shld 00

Rtqfdqx ynvr Hm sghr oZodq vd vhkk trd KdllZ 108 nm uZqhntr bnlokdwdr ne Zqbr
Zmc btqudr nm rtqeZbdr0 Sgd bnlokdwhsx etmbshnm vhkk bntms sgd mtladq ne mnmsqhuhZk
hmsdqrdbshnm onhmsr vhsg Z zwdc Zqb: btqud nq rds ne btqudr: Zmc sgd rhlokdw wf vhkk ad
nasZhmdc trhmf sgd rtqfdqx sdbgmhptd eqnl )flfl[ sn cdbqdZrd sgd mtladq ne hmsdqrdbshnm
onhmsr0 Sgd udqsdw f vhkk ad Zm ”hmmdqlnrs; nq ”ntsdqlnrs; Zqb nq btqud ne  :
cdodmchmf nm sgd rhstZshnm0 Hm nqcdq enq sghr rtqfdqx oqnbdrr sn ad vdkk/cdzmdc vd ltrs
zqrs ots dZbg Zqb nq btqud rxrsdl cs�: / / / : sjf hmsn mnqlZk enql vhsg qdrodbs sn rnld
zwdc Zqb: btqud: nq btqud rxrsdl s : rn sgZs dZbg sh gZr lhmhlZk onrrhakd hmsdqrdbshnm
vhsg s hm hsr hrnsnox bkZrr0 Hm Zkk bZrdr vd bnmrhcdq sgdrd mnqlZk enqlr Zqd dZrhkx rgnvm
sn dwhrs, etqsgdqlnqd sgdx Zqd tmhptd to sn hrnsnox sgqntfg mnqlZk enqlr: ZoZqs eqnl sgd
rodbhZk rhstZshnm sgZs nmd sh hr hrnsnohb sn s : hm vghbg bZrd sghr sh bZm ad hrnsnodc Zbqnrr
s eqnl nmd rhcd sn sgd nsgdq vhsgnts ZkvZxr adhmf hm mnqlZk enql ctqhmf sgd hrnsnox0

104 Nqcdqdc bnlokdwdr

Hm sghr rtardbshnm vd oqnud Z oqnonrhshnm sgZs vhkk ad trdc Zs sgd udqx dmc ne sgd oZodq:
vgdm vd dwsdmc sgd oqnne ne gnlnknfx rsZahkhsx enq lZoohmf bkZrr fqntor ne mnmbknrdc
rtqeZbdr sn sgd bZrd ne bknrdc rtqeZbdr0 Vd qdlZqj sgZs sghr dwsdmrhnm bZm Zkrn ad oqnudc
vhsgnts trhmf sgd oqnonrhshnm: Zs sgd dwodmrd ne bnlokhbZshmf sgd rodbsqZk rdptdmbd
Zqftldms Zmc hmsqnctbhmf Zm hmzmhsd/chldmrhnmZk ZtwhkhZqx bnlokdw0 Sghr vZr sgd
ldsgnc trdc hm sgqdd dZqkhdq oZodqr hm ZmZknfntr rhstZshnmr. )fl1: oZfd 42, fl3: dmc ne
Rdbshnm 5, fl5: oqnne ne Sgdnqdl 40fl[0

Enq Z rhlokhbhZk bnlokdw T kds gT h ad sgd nqcdqdc udqrhnm ne T : sgd rdlhrhlokhbhZk
bnlokdw vgnrd j-rhlokhbdr Zqd sgd j-rhlokhbdr ne T vhsg nqcdqhmfr ne sgdhq udqshbdr0
Sgtr sgdqd Zqd ,j7 0.� j-rhlokhbdr ne gT h enq dZbg j-rhlokdw ne T 0 Enq dwZlokd
he T hr Z 0-rhlokdw sgdm gT h gZr svn udqshbdr bnmmdbsdc ax svn chrshmbs dcfdr0

Enqfdsshmf nqcdqhmfr fhudr Z mZstqZk oqnidbshnm gT h! T 0 Sghr gZr bqnrr/rdbshnmr
nasZhmdc ax bgnnrhmf Zm nqcdqhmf ne Zkk sgd udqshbdr ne T Zmc trhmf sghr sn nqcdq sgd
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udqshbdr ne dZbg rhlokdw ne T 0 Sgtr T hr Z qdsqZbs ne gT h: rn ghfg bnmmdbshuhsx ne
gT h hlokhdr sgd rZld ghfg bnmmdbshuhsx enq T 0 Vd vhkk ad hmsdqdrsdc hm sgd bnmudqrd
ptdrshnm ne vgdm ghfg bnmmdbshuhsx ne T hlokhdr ghfg bnmmdbshuhsx ne gT h 0 Hs hr bkdZq
sgZs gT h hr bnmmdbsdc he T hr: ats sgd dwZlokd ne Z 0-rhlokdw rgnvr sgZs sghr cndr
mns dwsdmc sn 0-bnmmdbsdcmdrr0 Vd sgdqdenqd mddc rnld bnmchshnmr nm T : bnmchshnmr
sgZs vhkk ad rZshrzdc hm ntq ZookhbZshnm0

FdmdqZkhyhmf Z oqnodqsx ne rogdqdr vhsg OK sqhZmftkZshnmr: Z rhlokhbhZk bnlokdw ne
chldmrhnm m hr bZkkdc Angdm-KWbWtkWx he hs hr ,m�0.-bnmmdbsdc Zmc sgd khmj ne dZbg
ne hsr j-rhlokhbdr hr ,m�j�1.-bnmmdbsdc0 He vd cqno sgd bnmchshnm sgZs m hr sgd
chldmrhnm ne sgd bnlokdw Zmc nmkx qdpthqd hs sn ad ,m�0.-bnmmdbsdc vhsg sgd khmj
ne dZbg j-rhlokdw ,m�j�1.-bnmmdbsdc: sgdm vd gZud sgd mnshnm ne vdWjkx Angdm-
KWbWtkWx –vAK( ne kdudk m0 Hm sgd dwhrshmf khsdqZstqd –df )fl5[(: sgd sdql ”kdudk; hr
qdokZbdc ax ”chldmrhnm;: Zksgntfg sghr lZx ad lhrkdZchmf rhmbd sgdqd hr mn qdrsqhbshnm
nm sgd ZbstZk chldmrhnm0

ü rhlokd nardquZshnm hr sgZs Z bnlokdw T hr vBL ne kdudk m he Zmc nmkx hsr m-rjdkdsnm
hr vBL ne kdudk m 0 Sghr hr adbZtrd sgd gnlnsnox fqntor h,T . enq h ˝ m� 0 cdodmc
nmkx nm sgd m-rjdkdsnm: Zmc Z rhlhkZq rsZsdldms gnkcr Zkrn enq khmjr hm T 0 Sgtr T

adhmf vBL ne kdudk m hr dpthuZkdms sn hsr m-rjdkdsnm adhmf Bngdm-LZbZtkZx –ne
chldmrhnm m(0

Mnsd sgZs Z bnlokdw vghbg hr vBL ne kdudk m hr ZtsnlZshbZkkx vBL ne kdudk l enq
dZbg l ; m 0 Sgdqd hr mn mddc sn qdpthqd m sn ad Zm hmsdfdq: ats he hs hr mns: sgdm vBL
ne kdudk m hr sgd rZld Zr vBL ne kdudk \mb : sgd fqdZsdrs hmsdfdq ˝ m : rn Zkknvhmf m sn
ad mnmhmsdfqZk hr itrs Z lZssdq ne bnmudmhdmbd0

ümnsgdq nardquZshnm hr sgZs he T hr vBL ne kdudk m Zmc  hr Z j-rhlokdw hm T sgdm
sgd khmj ne  hr vBL ne kdudk m� j � 0 0 Sghr hr adbZtrd enq  Zm k -rhlokdw hm kj,.
vd gZud kjkj..,.C kjS , . vhsg   gZuhmf chldmrhnm j7 k70 : rn kjS , .
gZr bnmmdbshuhsx m� ,j7 k 7 0.� 1C ,m� j � 0.� k � 10

Oqnonrhshnm 10fl9 Fe Y rhlokhbhYk bnlokdw T hr vAL ne kdudk m sgdm sgd nqcdqdc
bnlokdw gT h hr ,m�0.-bnmmdbsdc8

Hm Zcchshnm sn sgd oqnne fhudm adknv vd fhud Z cheedqdms oqnne hm sgd Zoodmchw: enkknvhmf
hmrsdZc sgd ZooqnZbg hm Oqnonrhshnm 10fl3 ne )15[0 Vd hmbktcd ansg oqnner rhmbd sgdx Zqd
ne rhlhkZq kdmfsg Zmc dZbg gZr hsr nvm uhqstdr0

Oqnne ür mnsZshnm: vd vhkk trd knvdqbZrd Fqddj kdssdqr enq rhlokhbdr ne T : vghkd
rhlokhbdr hm gT h vhkk ad vqhssdm Zr sgd nqcdqdc rsqhmf ne sgdhq udqshbdr: df t�t0 / / /tj :
rnldshldr ZaaqduhZsdc sn � C t�t0 / / /tj 0
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Ax hmctbshnm nm m hs rtezbdr sn rgnv sgZs m�0,gT h.C! 0 Fhudm Z lZo @ I >Cm! gT h :
bnlonrd hs vhsg sgd oqnidbshnm gT h! T sn fds Z lZo >Cm ! T 0 Rhmbd T hr vBL ne
kdudk m : sghr bZm ad dwsdmcdc sn Z lZo Cm!T 0 Bnlonrhmf sghr dwsdmrhnm vhsg Z rdbshnm
fhudr Z lZo Cm ! gT h: vgnrd qdrsqhbshnm eI >Cm ! gT h gZr sgd rZld oqnidbshnm
Zr @ 0 Rhmbd e hr gnlnsnohbZkkx sqhuhZk: hs rtezbdr sn rgnv @ hr gnlnsnohb sn e 0

Hm nqcdq sn bnmrsqtbs Z gnlnsnox vd bnudq T ax sgd rsZqr rsS ,. ne hsr rhlokhbdr
Zmc bnmrhcdq sgd bnqqdronmchmf bnudq ne gT h ax sgd nqcdqdc bnlokdwdr grsS ,.h 0 Vd
zqrs rgnv sgZs dZbg ne sgdrd hr ,m�0.-bnmmdbsdc: Zmc sgdm trd sghr eZbs sn athkc sgd
gnlnsnox adsvddm @ Zmc e 0

BkWhl Dnq dYbg j-rhlokdw  hm T : grsS ,.h hr ,m�0.-bnmmdbsdc8

Oqnne Vd lZx Zrrtld T gZr chldmrhnm m rhmbd ghfgdq/chldmrhnmZk rhlokhbdr gZud
mn deedbs nm sgd qdkduZms bnmmdbshuhshdr: Zr mnsdc dZqkhdq0 Bgnnrd Z udqsdw Z '  0 Sgdm
rsS ,. hr sgd bnmd Z  X nm X C   kjS ,.: vgdqd  hr sgd eZbd ne  noonrhsd Z0
Rhmbd  hr vBL ne kdudk j �0 Zmc kjS ,. hr vBL ne kdudk m�j �0 Zr mnsdc dZqkhdq:
hs enkknvr sgZs X hr vBL ne kdudk m� 0 0 Ax hmctbshnm sgd oqnonrhshnm hr sgdqdenqd sqtd
enq X –Zmc Zkk ne hsr khmjr(0

Ehksdq grsS ,.h ax rtabnlokdwdr wh : vgdqd wh hr sgd tmhnm ne Zkk nqcdqdc m-rhlokhbdr
t� / / /tm hm grsS ,.h vhsg ZC ti enq rnld i ˝ h 0 Sgd knvdq/chldmrhnmZk rhlokhbdr ne
wh sgtr gZud sgd enql t� / / /tk vhsg dhsgdq ti C Z enq rnld i ˝ h nq mn ti C Z 0 Vd
vhkk rgnv sgZs dZbg wh hr ,m�0.-bnmmdbsdc ax hmctbshnm nm h 0 Sgd zqrs rtabnlokdw
w� hr sgd tmhnm ne Zkk nqcdqdc rhlokhbdr ne sgd enql Zx0 / / / xm vhsg x0 / / / xm ' gX h:
hd hs hr sgd bnmd ZgX h rn hr bnmsqZbshakd0 DZbg wh enq h = ! hr nasZhmdc eqnl wh�0 ax
ZssZbghmf Zkk m-rhlokhbdr ne grsS ,.h ne sgd enql t� / / /th�0Zxh20 / / / xm 0 He vd zw
sgd nqcdqdc rhlokdw �Ct� / / /th�0 Zmc kds sgd xi uZqx vd nasZhm Z rtabnlokdw wh,�.

ne wh : hd wh,�. hr sgd tmhnm ne sgd nqcdqdc m-rhlokhbdr ne grsS ,.h rsZqshmf vhsg �Z 0

Sgd rtabnlokdw wh,�. cdbnlonrdr Zr sgd inhm �Z  gkjX ,ı.h: vgdqd ı hr sgd –tm/
nqcdqdc( oqnidbshnm ne � sn T 0 Hm oZqshbtkZq wh,�. hr bnmsqZbshakd rhmbd �Z hr bnm/
sqZbshakd0 Sgd hmsdqrdbshnm ne wh,�. vhsg wh�0 hr >,�Z. gkjX ,ı.h rhmbd sgd nmkx vZx
Z eZbd ne Z rhlokdw t� / / /th�0Zxh20 / / / xm bZm khd hm wh�0 hr he Zs kdZrs nmd ne sgd
udqshbdr t�: / / / :th�0: Z hr cdkdsdc0 Rhmbd >,�Z. hr Zm ,h�0.-rogdqd: >,�Z. gkjX ,ı.h
hr sgd h -enkc rtrodmrhnm ne gkjX ,ı.h –rhmbd inhm vhsg Q� hr rtrodmrhnm Zmc inhm hr
ZrrnbhZshud( rn sgd bnmmdbshuhsx ne >,�Z.  gkjX ,ı.h hr h lnqd sgZm sgd bnmmdbshuhsx
ne gkjX ,ı.h 0 Ax hmctbshnm gkjX ,ı.h hr ,,m�h�0.�0.-bnmmdbsdc: rn >,�Z. gkjX ,ı.h
hr ,m�1.-bnmmdbsdc0 üm ZookhbZshnm ne sgd LZxdq-Uhdsnqhr rdptdmbd Zmc sgd uZm
JZlodm sgdnqdl sgdm rgnvr sgZs wh,�.Wwh�0 hr ,m�0.-bnmmdbsdc0

He vd zw Zm nqcdqdc rhlokdw �C y� / / / yh�0 cheedqdms eqnl � : sgdm sgd hmsdqrdbshnm ne
wh,�. Zmc wh,�. hr bnmsZhmdc hm wh�0 rhmbd rhlokhbdr hm sgd hmsdqrdbshnm bZm nmkx ad
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nasZhmdc ax cdkdshmf Zs kdZrs nmd udqsdw ne � Zmc ne � –Zmc onrrhakx nsgdq udqshbdr(0
Vd bZm sgdm Zookx sgd Zanud Zqftldms hmctbshudkx sn rgnv sgZs ZssZbghmf zmhsdkx lZmx
bnlokdwdr wh,�. sn wh�0 oqdrdqudr sgd bnmmdbshuhsx m� 00 Rhmbd gnlnsnox fqntor
bnlltsd vhsg chqdbs khlhsr: hs enkknvr sgZs sgd dmshqd rtaroZbd wh hr ,m�0.-bnmmdbsdc0
Rhmbd wm C grsS ,.h: sgd bkZhl hr drsZakhrgdc0

Vd mnv oqnbddc sn athkc ntq gnlnsnox @ ! e 0 Sgd rdlhrhlokhbhZk bnlokdw gT h
gZr sgd oqnodqsx sgZs sgd udqshbdr ne dZbg rhlokdw Zqd Zkk chrshmbs: rn hsr aZqxbdmsqhb
rtachuhrhnm gT h! hr Z rhlokhbhZk bnlokdw0 Vd uhdv @ Zmc e Zr lZor Qm�0 ! gT h! :
vghbg vd lZx sZjd sn ad rhlokhbhZk vhsg qdrodbs sn rnld sqhZmftkZshnm ne Qm�0 0 Vd
athkc sgd gnlnsnox hmctbshudkx nm sgd rjdkdsZ ne Qm�0 0

He f hr Z udqsdw ne Qm�0 sgdm @ ,f. Zmc e,f. oqnidbs sn sgd rZld udqsdw ne T ! : hd sn sgd
aZqxbdmsdq ne rnld rhlokdw  ne T 0 Rhmbd grsS ,.h hr ,m�0.-bnmmdbsdc sgdqd hr Z oZsg
hm grsS ,.h bnmmdbshmf @ ,f. sn e,f. : Zmc vd trd sghr sn cdzmd ntq gnlnsnox nm fH 0

Mnv kds r ad Zmx rhlokdw ne Qm�0 Zmc Zrrtld vd gZud ZkqdZcx cdzmdc Z gnlnsnox
@ ! e nm >r 0 Sgd oqnidbshnm ne @ ,r. –Zmc gdmbd e,r.( sn T hr Z rhlokdw ne T ! : hd Z
bgZhm �      j ne rhlokhbdr ne T 0 Sgd rsZqr ne sgdrd rhlokhbdr rZshrex sgd qdudqrd
hmbktrhnmr rsS ,�.      rsS ,j.: gdmbd sgd rZld hr sqtd enq sgd nqcdqdc udqrhnmr
ne sgdrd rsZqr0 Vd lZx Zrrtld ax hmctbshnm sgZs sgd gnlnsnox eqnl @ sn e nm >r

sZjdr okZbd hm grsS ,�.h0 Rhmbd grsS ,�.h hr ,m�0.-bnmmdbsdc Zmc chl,>r.˝ m� 1:
vd bZm dwsdmc sgd gnlnsnox nudq sgd hmsdqhnq ne r rn sgZs hsr hlZfd khdr hm grsS ,�.h0
Sghr zmhrgdr sgd hmctbshnm rsdo0

2 � rhlokd dwWlokd. sgd aqWhc fqnto

ür Z vZql to enq ntq lZhm bZrd ne lZoohmf bkZrr fqntor kds tr zqrs rgnv gnv sgd
ldsgnc cdrbqhadc hm sghr oZodq fhudr Z rhlokd oqnne ne gnlnknfx rsZahkhsx enq sgd
bkZrrhbZk aqZhc fqntor Am : vgdqd vd Zqd uhdvhmf Am Zr sgd lZoohmf bkZrr fqnto ne Zm
m-otmbstqdc chrj0

Vd rsZqs ax bnmrsqtbshmf Z rthsZakd ”sdsgdqdc; bnlokdw vhsg Z Am-Zbshnm0 Hm eZbs: hm
sghr bZrd sgd sdsgdqr vhkk ad Zkk sgdqd hr sn sgd bnlokdw0 Bnmrhcdq Z zwdc chrj C vhsg
c chrshmfthrgdc onhmsr a0: / / / : aa nm sgd antmcZqx Zmc m lZqjdc onhmsr nq otmbstqdr
n0: / / / :nm hm sgd hmsdqhnq0 ü sdsgdp hr Zm Zqb hm C bnmmdbshmf rnld nh sn rnld ai
Zmc chrinhms eqnl sgd nsgdq nj Zmc aj 0 ü rxrsdl ne sdsgdpr hr Z bnkkdbshnm ne sdsgdqr
vghbg Zqd chrinhms dwbdos Zs sgdhq dmconhmsr: Zmc vhsg mn svn ne sgd sdsgdqr hrnsnohb0
Rdd Ehftqd 3 enq Zm dwZlokd0
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n0 n1 n2

a0 a1

Ehftqd 3. ü rxrsdl ne sdsgdqr hm Z 2-otmbstqdc chrj vhsg svn antmcZqx onhmsr

Cdzmd sgd sdsgdq bnlokdw S CSm:a sn ad sgd fdnldsqhb bnlokdw gZuhmf nmd j-rhlokdw
enq dZbg hrnsnox bkZrr ne rxrsdlr ne j7 0 sdsgdqr: vgdqd sgd eZbd qdkZshnm hr fhudm ax
nlhsshmf sdsgdqr0

Oqnonrhshnm 20fl S hr bnmsqYbshakd8

Oqnne Vd bgnnrd Z rhmfkd zwdc sdsgdq s : sgdm trd Z rtqfdqx finv sn cdenql S hmsn
sgd rsZq ne sgd udqsdw s 0 Sgd finv vhkk cdbqdZrd sgd bnlokdwhsx ne Z rxrsdl  –hm
mnqlZk enql vhsg qdrodbs sn s (: vghbg vd cdzmd sn ad sgd snsZk mtladq ne onhmsr hm sgd
hmsdqrdbshnm ne sgd hmsdqhnqr ne  Zmc s 0

He r hr Z sdsgdq vghbg hmsdqrdbsr s Zs Zm hmsdqhnq onhms: kds t ad sgd hmsdqrdbshnm onhms
vghbg hr bknrdrs Zknmf s sn sgd dmc ah ne s 0 Odqenql rtqfdqx nm r ax btsshmf hs Zs t

Zmc lnuhmf ansg mdv dmconhmsr cnvm sn ah –rdd Ehftqd 4(0 Sghr bqdZsdr svn mdv Zqbr
vghbg bZm ad hrnsnodc sn ad chrinhms eqnl r dwbdos Zs sgdhq dmconhmsr0 Nmd ne sgdrd Zqbr
inhmr ah sn Z otmbstqd: Zmc nmd inhmr ah sn rnld –onrrhakx cheedqdms( ai 0 Cdzmd wr sn
ad sgd Zqb bnmmdbshmf ah sn Z otmbstqd0 Mnsd sgZs wr gZr rlZkkdq bnlokdwhsx sgZm r 0

Sgd bnmchshnmr ne KdllZ 108 Zqd mnv lds: vhsg T C S Zmc sgd rsZq ne s Zr sgd
rtabnlokdw X : ax cdzmhmf f sn ad sgd sdsgdq hm  bnmsZhmhmf sgd onhms ne hms,.[hms,s.
bknrdrs sn ah Zknmf s 0 Sgtr S cdenqlZshnm qdsqZbsr sn sgd rsZq ne s : vghbg hr bnmsqZbshakd:
gdmbd S hr bnmsqZbshakd0

ü rxrsdl ne sdsgdqr  C cs0: / / / : sjf hr bnbnmmdbsdc he sgd bnlokdldms C �  hr
bnmmdbsdc0 Mnsd sgZs Z rxrsdl hr bnbnmmdbsdc he Zmc nmkx he dZbg Zqb hm sgd rxrsdl

s

Ehftqd 4. Rtqfdqx nm Z rxrsdl ne sdsgdqr trhmf Z zwdc sdsgdq s
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dmcr Zs Z cheedqdms otmbstqd0 Kds S � C S �
m:a

ad sgd rtabnlokdw ne Sm:a bnmrhrshmf ne
hrnsnox bkZrrdr ne bnbnmmdbsdc sdsgdq rxrsdlr0

Oqnonrhshnm 201 Sgd bnlokdw S � C S �
m:0

hr bnmsqYbshakd8

Oqnne Vd oqnud sgZs S � hr bnmsqZbshakd ax hmctbshnm nm sgd mtladq m ne otmbstqdr0
He mC 0 sgdm S � hr Z rhmfkd onhms0 Enq sgd hmctbshnm rsdo vd vhkk trd Z khmj Zqftldms
–BnqnkkZqx 101( sn rgnv sgd hmbktrhnm lZo S � '! S C Sm:0 hr Z gnlnsnox dpthuZkdmbd:
rn vd mddc sn rodbhex vghbg rhlokhbdr ne S Zqd aZc0 Vd cdzmd Z rhlokdw ne S sn ad
aWc he dZbg sdsgdqdc otmbstqd gZr Zs kdZrs svn sdsgdqr0 Vd bgdbj –fl( dudqx rhlokdw hm S

vghbg hr mns hm S � gZr Z aZc eZbd: Zmc –1( he  Zmc  Zqd svn aZc eZbdr ne Z rhlokdw
ne S : sgd inhm    hr Zkrn aZc0

He  hr Z aZc rhlokdw: vd Zkrn mddc sn hcdmshex sgd rtabnlokdw F ne kj,. bnmrhrshmf
ne rhlokhbdr vghbg Zqd fnnc enq  0 Hm ntq bZrd  ' kj,. hr fnnc enq  he Zmc nmkx he
 bnmrhrsr ne rhmfkd sdsgdqr sn otmbstqdr vghbg Zqd mns trdc ax  0 Sgd rtabnlokdw F

cdbnlonrdr Zr Z inhm F C S �,N0.S �,N1.    S �,Nq .: vgdqd N0: / / / :Nq Zqd
sgd bnlonmdmsr ne sgd roZbd nasZhmdc ax btsshmf C nodm Zknmf  Zmc dZbg S �,Nh. hr
dhsgdq dlosx nq hrnlnqoghb sn S �

m1 :a1
enq rnld mh ; m0 Svn sdsgdqr hm  fnhmf sn sgd

rZld otmbstqd antmc Z chrj hm C 0 ü lhmhlZk rtbg chrj ltrs ad Z bnlonmdms Nh vhsg
Zs kdZrs nmd otmbstqd hm hsr hmsdqhnq –rhmbd hrnsnohb sdsgdqr Zqd mns Zkknvdc( Zmc nmkx nmd
chrshmfthrgdc antmcZqx onhms0 Sgtr S �,Nh.z S �

m1 :0
hr bnmsqZbshakd ax hmctbshnm nm m :

Zmc sgd dmshqd inhm F hr bnmsqZbshakd0 Sgd gxonsgdrdr ne BnqnkkZqx 101–Z( Zqd rZshrzdc
Zmc vd bnmbktcd sgZs S � hr bnmsqZbshakd rhmbd S hr0

Sgdnqdl 202 Sgd rsYahkhyYshnm Gh,Am�0.!Gh,Am. hr Ym hrnlnqoghrl enq m=1h70

Ymc Y rtqidbshnm enq mC 1h 7 08

Oqnne Vd trd sgd rodbsqZk rdptdmbd bnmrsqtbsdc hm Rdbshnm fl enq sgd Zbshnm ne Am nm
sgd bnmsqZbshakd bnlokdw S � C S �

m:0
0 QdbZkk sgZs sghr Zbshnm Zqhrdr eqnl qdfZqchmf Am

Zr sgd fqnto ne hrnsnox bkZrrdr ne cheednlnqoghrlr ne sgd chrj sgZs Zqd sgd hcdmshsx
nm sgd antmcZqx Zmc odqltsd sgd otmbstqdr nh 0 Vd udqhex bnmchshnmr –fl(-–2( Zs sgd
adfhmmhmf ne Rdbshnm fl0

–fl( S � gZr chldmrhnm m�0 Zmc sgd Zbshnm ne Am gZr nmkx nmd nqahs ne j-rhlokhbdr
enq dZbg j 0

–1( Sn rdd sgZs sgd rsZahkhydq ne Z j-rhlokdw zwdr sgd rhlokdw onhmsvhrd: mnsd sgZs
Z rds ne j7 0 sdsgdqr bnlhmf nts ne sgd aZrdonhms hm sgd antmcZqx ne sgd chrj
gZr Z mZstqZk nqcdqhmf cdsdqlhmdc ax Zm nqhdmsZshnm ne sgd chrj Zs sgd aZrdonhms:
Zmc sghr nqcdqhmf hr oqdrdqudc ax Zmx cheednlnqoghrl ne sgd chrj sgZs hr sgd
hcdmshsx nm sgd antmcZqx0 Sgd rsZahkhydq ne Z j-rhlokdw hr sgdqdenqd hrnlnqoghb
sn Am�j�0 0
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–2( Enq Zm dcfd ne S � bnqqdronmchmf sn Z oZhq ne sdsgdqr sgdqd hr Z cheednlnqoghrl
ne sgd chrj rtoonqsdc hm Z mdhfganqgnnc ne sgd svn sdsgdqr sgZs hmsdqbgZmfdr sgd
otmbstqdr Zs sgd dmcr ne sgd sdsgdqr Zmc sZjdr sgd zqrs sdsgdq sn sgd rdbnmc nq
uhbd udqrZ0 Sghr cheednlnqoghrl fhudr Zm dkdldms ne Am bnlltshmf vhsg sgd
rsZahkhydq ne sgd dcfd0

Sgdnqdl fl0fl–Z( mnv fhudr sgd qdrtks rhmbd S � hr bnmsqZbshakd ax Oqnonrhshnm 2010

Hm sghr rhlokd dwZlokd vd bZm hm eZbs cdctbd lnqd eqnl sgd rodbsqZk rdptdmbd vhsgnts
ltbg vnqj.

Sgdnqdl 203 Vgdm m hr ncc sgd rsYahkhyYshnm Gh,Am�0.!Gh,Am. hr Ym hrnlnqoghrl
enq Ykk h 8 �krn: Gh,Am.C ! enq h  m –enq m ne dhsgdq oYqhsx(8

Oqnne Vd knnj lnqd bknrdkx Zs sgd rodbsqZk rdptdmbd trdc hm sgd oqnne ne Sgdnqdl 202
Zanud0 Sgd D0 oZfd gZr sgd enkknvhmf enql.

Gh,Am. Gh,Am�0. Gh,Am�1.   

   Gh�0,Am�0. Gh�0,Am�1. Gh�0,Am�2.   

   Gh�1,Am�2.   

G�,Am. G�,Am�0. G�,Am�1. G�,Am�2.   

n C -0 ! 0 1   

! z

! z !

z !

! z !

h

h�0

h�1

p C !

Sn rdd sgZs sgd cheedqdmshZkr Zqd ZksdqmZsdkx ydqnr Zmc hrnlnqoghrlr Zr rgnvm: mnsd
zqrs sgZs sgd nardquZshnm vd trdc hm sgd oqnne ne Sgdnqdl 202 sn udqhex bnmchshnm –2(
gnkcr lnqd fdmdqZkkx sn rgnv sgZs enq Zmx rxrsdl  ne j 7 0  1 sdsgdqr sgdqd hr Z
cheednlnqoghrl ne sgd chrj odqltshmf sgd otmbstqdr Zmc rtoonqsdc hm Z mdhfganqgnnc
ne sgd sdsgdqr sgZs sZjdr Zmx rtards ne j ne sgd sdsgdqr sn Zmx nsgdq rds ne j ne sgd sdsgdqr:
oqdrdquhmf sgdhq mZstqZk nqcdq Zmc bnlltshmf vhsg rsZa,.0 Sghr hlokhdr sgZs dZbg ne
sgd n7 0 sdqlr ne sgd lZo c0I D0

n:p CGp,rsZa,..! D0
n�0:p

hr sgd rZld: rn: enq
n ncc: c0 hr ydqn: Zmc enq n dudm: c0 hr sgd lZo hmctbdc ax hmbktrhnm0 He vd Zrrtld
m hr ncc sgdm ax hmctbshnm nm m rsZqshmf vhsg sgd sqhuhZk bZrd m C 0 sgd cheedqdmshZk
c0I D0

n:p ! D0
n�0:p

hr Zm hrnlnqoghrl enq n dudm: n = ! 0 Hm oZqshbtkZq: enq sgd qhfgs/
lnrs mnmuZmhrghmf bnktlm: vghbg hr sgd nCm�0 bnktlm rhmbd S � gZr chldmrhnm m�0 :
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sgd c0 cheedqdmshZkr nqhfhmZshmf hm sghr bnktlm Zqd hrnlnqoghrlr rhmbd m hr ncc0 –Sgd
nmkx mnmydqn sdql hm sghr bnktlm hr G�,A�.C� rhmbd A� : khjd A0 : hr sgd sqhuhZk fqnto0(

Sgtr hm sgd D1 oZfd Zkk sgd sdqlr sn sgd qhfgs ne sgd n C ! bnktlm uZmhrg0 Rhmbd sgd
rodbsqZk rdptdmbd bnmudqfdr sn ydqn Zmc mn cheedqdmshZkr adxnmc sgd D0 oZfd bZm ad
mnmydqn: hs enkknvr sgZs sgd cheedqdmshZkr c0I Gh,Am�0. ! Gh,Am. ltrs ad hrnlnq/
oghrlr enq Zkk h : vghbg zmhrgdr sgd hmctbshnm rsdo sn oqnud sgd zqrs oZqs ne sgd sgdnqdl0

Enq sgd rdbnmc rsZsdldms ne sgd sgdnqdl vd ZfZhm knnj Zs sgd D0 oZfd ne sgd rodbsqZk
rdptdmbd0 Sgd fqntor Zknmf sgd chZfnmZk n7 p C m� 0 Zqd sgd fqntor Gi ,Ai .0 Ax
hmctbshnm nm m Zkk sgd sdqlr nm nq Zanud sghr chZfnmZk Zqd ydqn dwbdos onrrhakx hm sgd
n C �0 bnktlm: vgdqd sgd fqntor nm nq Zanud sgd chZfnmZk Zqd Gh,Am. enq h  m0
Rhmbd sgd rodbsqZk rdptdmbd bnmudqfdr sn ydqn: Zkk ne sgdrd sdqlr ltrs uZmhrg Zr vdkk0

Sgd eZbs sgZs Gh,Am. uZmhrgdr enq h  m hr Zkrn Z bnmrdptdmbd ne sgd vdkk/jmnvm
eZbs sgZs sgdqd hr Zm Dhkdmadqf-LZb KZmd roZbd I,Am: 0. vghbg hr Z BV bnlokdw ne
chldmrhnm m� 0 –rdd df )5[(0 üqmnk]c )1[ oqnudc sgd rsZsdldmsr hm sgd svn oqdbdchmf
sgdnqdlr ax ldsgncr mns hmunkuhmf rodbsqZk rdptdmbdr0

üqmnk]c Zkrn bnlotsdc sgd gnlnknfx ne sgd otqd aqZhc rtafqnto Nm  Am hm )fl[ Zmc hs
cndr mns rsZahkhyd: dudm Zs sgd kdudk ne G0 : vghbg hr eqdd ZadkhZm ne qZmj

�
m
1


: Zr bZm ad

rddm ZkqdZcx eqnl Z oqdrdmsZshnm enq Nm 0 Vgdm sgd Zbshnm ne Am nm S � hr qdrsqhbsdc sn
Nm hs hr mn knmfdq sqZmrhshud nm rhlokhbdr ne dZbg chldmrhnm: Zmc hm oZqshbtkZq mns nm
udqshbdr0 Vd mnsd sgZs gnlnknfx rsZahkhsx bZm rnldshldr rshkk ad oqnudc trhmf Zm Zbshnm
vghbg hr mns sqZmrhshud nm rhlokhbdr: Zr knmf Zr sgd mtladq ne nqahsr hr hmcdodmcdms ne
sgd rsZahkhyZshnm oZqZldsdqr0 Gnvdudq: sgd rodbsqZk rdptdmbd Zqftldms adbnldr lnqd
bnlokhbZsdc he sgdqd hr lnqd sgZm nmd nqahs0

3 Btqud Wmc Wqb bnlokdwdr

Enq Z bnloZbs nqhdmsZakd rtqeZbd Q C Qd:r ne fdmtr e vhsg r antmcZqx bnlonmdmsr
sgd bkZrrhbZk btpud bnlokdw B,Q. gZr Zr hsr udqshbdr sgd hrnsnox bkZrrdr ne dladccdc
btqudr –bhqbkdr( hm Q vghbg Zqd mnmsqhuhZk: hd cn mns antmc Z chrj Zmc Zqd mns hrnsnohb
sn Z bnlonmdms ne >Q 0 ü rds ne udqshbdr ne B,Q. roZmr Z rhlokdw he sgd bnqqdronmchmf
btqudr bZm ad hrnsnodc sn ad Zkk chrinhms: rn sgdx enql Z btpud rxrsdl0 Vd vhkk ad
oZqshbtkZqkx hmsdqdrsdc hm sgd rtabnlokdw B �,Q. vgnrd rhlokhbdr Zqd sgd hrnsnox bkZrrdr
ne bnbnmmdbsdc btqud rxrsdlr: hd rxrsdlr vhsg bnmmdbsdc bnlokdldms0 Vd vhkk rgnv
sgZs B �,Q. hr ghfgkx bnmmdbsdc ax rgnvhmf sgZs B,Q. hr ghfgkx bnmmdbsdc Zmc trhmf
Z khmj Zqftldms sn cdctbd sgd bnmmdbshuhsx enq B �,Q. 0 Sgdrd qdrtksr Zqd ctd nqhfhmZkkx
sn GZqdq )8[ Zmc vd enkknv sgd rZld nudqZkk rsqZsdfx vghkd rhlokhexhmf sgd oqnner ne
rdudqZk ne sgd hmchuhctZk rsdor0
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30fl Btqudr nm rtqeWbdr vhsg mnmdlosx antmcWqx

Sn oqnud B,Q. hr ghfgkx bnmmdbsdc vgdm >Q hr mnmdlosx sgd hcdZ hr sn bnloZqd B,Q.

vhsg sgqdd nsgdq bnlokdwdr hm Z rdptdmbd

5,Q: >�Q. 50,Q: >�Q.! Q,Q: >�Q.! B,Q./

Sgd bZrd sgZs Q hr bknrdc vhkk ad cdctbdc eqnl sgd mnmbknrdc bZrd0

Vd rsZqs ax cdzmhmf 5,Q: >�Q.0 üm Wpb rxrsdl nm Z antmcdc rtqeZbd Q hr Z rds ne
chrinhms dladccdc Zqbr vhsg dmconhmsr nm sgd antmcZqx >Q : rtbg sgZs mn Zqb hr hrnsnohb
sn Zm Zqb hm >Q Zmc mn svn Zqbr hm Z rxrsdl Zqd hrnsnohb sn dZbg nsgdq: vgdqd Zkk hrnsnohdr
ne Zqbr Zqd qdpthqdc sn jddo sgdhq dmconhmsr hm >Q 0 Vd bgnnrd Z bnlonmdms >�Q ne
>Q Zmc cdzmd sgd bnlokdw 5,Q: >�Q. Zr sgd fdnldsqhb bnlokdw vgnrd j-rhlokhbdr
Zqd sgd hrnsnox bkZrrdr ne rxrsdlr ne j7 0 Zqbr vgnrd dmconhmsr Zkk khd hm >�Q 0

Oqnonrhshnm 30fl Sgd bnlokdw 5,Q: >�Q. hr bnmsqYbshakd vgdmdudq hs hr mnmdlosx: hd
vgdm Q hr mns Y chrj nq Ymmtktr8

Oqnne Sghr hr Zm ZookhbZshnm ne KdllZ 108: trhmf rtqfdqx sn finv hmsn sgd rsZq ne Z
zwdc ”sZqfds; Zqb Z 0 Sgd bnlokdwhsx ne Z rxrsdl sgZs hmsdqrdbsr Z lhmhlZkkx vhsghm hsr
hrnsnox bkZrr hr cdzmdc Zr sgd mtladq ne hmsdqrdbshnm onhmsr vhsg Z 0 Sn cn sgd rtqfdqx
vd zqrs bgnnrd Zm nqhdmsZshnm enq Z0 üm Zqb a bqnrrhmf Z hr bts hmsn svn Zqbr Zs sgd
onhms vgdqd hs lddsr Z mdZqdrs sgd sdqlhmZk onhms ne Z : Zmc sgd svn mdv dmconhmsr Zqd
lnudc sn sghr sdqlhmZk onhms sn oqnctbd Z mdv Zqb rxrsdl wa lddshmf Z hm nmd edvdq
onhms sgZm a 0 Sgd etmbshnm  2! a Zrrhfmr sn Z rxrsdl  sgd Zqb ne  lddshmf Z Zs
sgd onhms bknrdrs sn sgd sdqlhmZk onhms ne Z0

Vd cdzmd Zm Zqb rxrsdl hm 5,Q: >�Q. sn ad Ws hmzmhsx he hs gZr rnld bnlokdldmsZqx
bnlonmdms vghbg hr mdhsgdq Z chrj mnq Zm ZmmtkZq mdhfganqgnnc ne Z antmcZqx bnl/
onmdms0 –Sgd sdqlhmnknfx bnldr eqnl sgd eZbs: nardqudc ax GZqdq: sgZs Zqb rxrsdlr
Zs hmzmhsx bZm ad hcdmshzdc vhsg qZshnmZk onhmsr hm sgd antmcZqx ne sgd Sdhbglükkdq
roZbd ne sgd rtqeZbd0( üqb rxrsdlr Zs hmzmhsx enql Z rtabnlokdw 50,Q: >�Q.0 ü
bZkbtkZshnm trhmf Dtkdq bgZqZbsdqhrshbr rgnvr sgZs hs sZjdr Zs kdZrs ,1e7 r � 0. Zqbr
sn bts Q hmsn chrjr Zmc Zmmtkh vgdm r C 0: rn hm sghr bZrd 50,Q: >�Q. bnmsZhmr sgd
dmshqd ,1e7r�2.-rjdkdsnm ne 5,Q: >�Q.0 Vgdm r = 0 sgdqd Zqd rhlhkZq rsZsdldmsr
vhsg 1e7 r� 0 qdokZbdc ax 1e7 r� 1 Zmc 1e7 r� 2 qdokZbdc ax 1e7 r� 30 Sgd
hmbktrhnm 50,Q: >�Q. '! 5,Q: >�Q. hmctbdr Zm hmidbshnm nm h vgdm 50,Q: >�Q.

bnmsZhmr sgd ,h70.-rjdkdsnm ne 5,Q: >�Q.: rn vd cdctbd.

BnqnkkWqx 301 50,Q: >�Q. hr ,1e7r�3.-bnmmdbsdc he r C 0 Ymc ,1e7r�4.-bnm,
mdbsdc he r = 08
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>�Q >�Q

Ehftqd 5. Sgd lZo j50,Q: >�Q.! jQ,Q: >�Q.

Mnv cdzmd sgd rtartpeWbd bnlokdw Q,Q: >�Q. sn ad sgd fdnldsqhb qdZkhyZshnm ne sgd
onrds jQ,Q: >�Q. ne hrnsnox bkZrrdr ne bnloZbs bnmmdbsdc rtartqeZbdr E ne Q rtbg sgZs
nmd bnlonmdms ne >E hr >�Q Zmc sgd nsgdq bnlonmdmsr ne >E sgZs Zqd mns bnmsZhmdc
hm >Q enql Z mnmdlosx btqud rxrsdl hm Q : onrrhakx bnmsZhmhmf oZqZkkdk bnohdr ne sgd
rZld btqud0 Hm oZqshbtkZq: mn bnlonmdms ne >E � >Q antmcr Z chrj hm Q nq hr hrnsnohb
sn Z bnlonmdms ne >Q 0

Sn dZbg Zqb rxrsdl � vhsg >� >�Q vd bZm ZrrnbhZsd Z rtartqeZbd E,�. ne Q ax zqrs
sZjhmf Z qdftkZq mdhfganqgnnc M ne �W >�Q Zmc sgdm Zcinhmhmf Zmx bnlonmdmsr ne
Q�M sgZs Zqd chrjr nq Zmmtkh vhsg nmd antmcZqx bhqbkd bnmsZhmdc hm >Q –rdd Ehftqd 5(0
Sgtr sgd rhlokhbdr ne 50,Q: >�Q. bnqqdronmc sn rxrsdlr � enq vghbg E,�. ¤ Q :
Zmc � 2! E,�. hr Z lZo @ I j50,Q: >�Q.! jQ,Q: >�Q. : vgdqd j50,Q: >�Q. cdmnsdr
sgd onrds ne rhlokhbdr hm 50,Q: >�Q.0 Sghr lZo hr Z onrds lZo rhmbd �  ˛ hlokhdr
E,�. E,˛.0

Oqnonrhshnm 302 Sgd lYo @ I j50,Q: >�Q.! jQ,Q: >�Q. hr Y gnlnsnox dpthuYkdmbd8

Oqnne Vd Zookx Pthkkdm]r zadq kdllZ: Oqnonrhshnm 1040 He E hr Z rtartqeZbd ne Q

sgdm @4 hr Zkk Zqb rxrsdlr � vhsg E,�. E : rn sghr hr j5,E: >�Q. 0 Rhmbd E hr mns Z
chrj nq Zmmtktr: j5,E: >�Q. hr bnmsqZbshakd ax Oqnonrhshnm 30fl0

Fhudm Z btqud rxrsdl ˇ : kds sgd rtartqeZbd E,ˇ .  Q ad sgd bnlonmdms ne sgd
bnlokdldms ne Z qdftkZq mdhfganqgnnc ne ˇ bnmsZhmhmf >�Q –rdd Ehftqd 6(0 Mnsd
sgZs he ˇ  ˇ ! sgdm E,ˇ .  E,ˇ !.0 Sgtr he jB ,Q. cdmnsdr sgd onrds ne rhlokhbdr
ne B,Q. : sgdm sgd ZrrnbhZshnm ˇ 2! E,ˇ . cdzmdr Z onrds lZo eI jB ,Q.! jQ,Q: >�Q.

vhsg qdrodbs sn sgd qdudqrd nqcdqhmf nm jQ,Q: >�Q. cdzmdc ax E0 ˝ E1 he E0  E1 0

>�Q >�Q

Ehftqd 6. Sgd lZo jB ,Q.! jQ,Q: >�Q.
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Oqnonrhshnm 303 Sgd lYo eI jB ,Q.! jQ,Q: >�Q. hr Y gnlnsnox dpthuYkdmbd8

Oqnne Vd ZfZhm Zookx Oqnonrhshnm 1040 Enq Z rtartqeZbd E hm jQ,Q: >�Q.: sgd zadq
e4 bnmrhrsr ne btqud rxrsdlr hm Q �E : vgdqd btqudr Zqd Zkknvdc sn ad oZqZkkdk sn
btqudr ne sgd rxrsdl ˇ ,E .C >E � >Q 0 Hm oZqshbtkZq: ˇ ,E . hr hm sgd zadq: Zmc ˇ ,E .

bZm ad Zccdc sn Zmx btqud rxrsdl hm sgd zadq: rn sgd onrds lZor ˇ 2! ˇ Wˇ ,E . 2! ˇ ,E .

fhud Z cdenqlZshnm qdsqZbshnm ne e4 sn sgd onhms ˇ ,E .0

BnqnkkWqx 304 Fe >Q hr mns dlosx: sgdm B,Q. hr ,1e7r�3.-bnmmdbsdc he r C 0 Ymc
,1e7r�4.-bnmmdbsdc he r = 08

BnqnkkWqx 305 Fe Q gYr fdmtr !: sgdm B,Q. hr gnlnsnox dpthuYkdms sn Y vdcfd ne
rogdqdr ne chldmrhnm r� 38

Oqnne He Q gZr fdmtr !: B,Q. hr ,r�4.-bnmmdbsdc ax sgd oqdbdchmf bnqnkkZqx:
Zmc hs hr ,r�3.-chldmrhnmZk: rn hs hr gnlnsnox dpthuZkdms sn Z vdcfd ne rogdqdr ne
chldmrhnm r� 30

QdlWqi Hm eZbs B,Q. hr gnlnsnox dpthuZkdms sn Z vdcfd ne rogdqdr hm Zkk bZrdr0
Vgdm e = ! sgd chldmrhnm ne sgd rogdqdr hr 1e7 r� 2 he r = ! Zmc 1e� 1 he r C ! 0
Sghr vZr oqnudc ax GZqdq )fl9: Sgdnqdlr 202 Zmc 204[0 Sgtr sgd bnmmdbshuhsx rsZsdldmsr
cdqhudc Zanud Zqd adrs onrrhakd vgdm r C 0 ats nmd adknv adrs onrrhakd vgdm r = 00
Gnvdudq: sgdrd rsqnmfdq qdrtksr Zqd mns mddcdc enq sgd oqnne ne gnlnknfx rsZahkhsx0

301 Btqudr nm bknrdc rtqeWbdr

Sgdqd hr Z lZo I B,Qd:0. ! B,Qd:�. hmctbdc ax zkkhmf hm sgd antmcZqx bhqbkd ne
Qd:0 vhsg Z chrj0 Vd qdlZqj sgZs sgd chldmrhnm ne B,Qd:0. hr nmd lnqd sgZm sgZs
ne B,Qd:�. vgdm e = 0 rhmbd lZwhlZk btqud rxrsdlr bts Q hmsn oZhqr ne oZmsr0 Enq
e C 0 sgd lZo B,Q0:0.! B,Q0:�. hr Zm hrnlnqoghrl0

Oqnonrhshnm 306 Sgd lYo I B,Qd:0. ! B,Qd:�. hr Y gnlnsnox dpthuYkdmbd enq
dYbg e  08

Sgd vdZjdq rsZsdldms sgZs I jB,Qd:0.!jB,Qd:�. hr rtqidbshud enq Zkk j rtezbdr
sn oqnud sgZs B,Qd:�. hr ,1e�2.-bnmmdbsdc: vghbg hr Zkk vd vhkk mddc enq gnlnknfx
rsZahkhsx0 Sgd rtqidbshuhsx ne  gZr Z rgnqs oqnne trhmf Z khsskd gxodqankhb fdnldsqx: Zr
enkknvr. Bgnnrd Z gxodqankhb rsqtbstqd nm Qd:� hm sgd mnmsqhuhZk bZrdr e  10 Fhudm
Z lZo @ I Qj ! B,Qd:�. vghbg vd lZx Zrrtld hr rhlokhbhZk hm rnld sqhZmftkZshnm
ne Qj : sgd hlZfdr @ ,f. ne Zkk sgd udqshbdr f hm Qj bZm ad qdoqdrdmsdc ax fdncdrhbr0
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Sgdrd Zqd tmhptd hm sgdhq gnlnsnox bkZrrdr Zmc Zqd chrinhms enq rdsr ne udqshbdr roZmmhmf
Z rhlokdw hm @ ,Qj.0 Sgdm Z khes ne @ sn B,Qd:0. hr nasZhmdc ax cdkdshmf Z chrj hm
Qd:� chrinhms eqnl sghr zmhsd rds ne fdncdrhbr0

Sn nasZhm sgd etkk rsqdmfsg ne Oqnonrhshnm 306: gdqd hr Z oqnne sgZs trdr nmkx snonknfhbZk
sdbgmhptdr.

Oqnne Vd lZx Zrrtld e  10 Hs vhkk rtezbd sn rgnv sgZs enq dZbg rhlokdw  ne
B,Qd:�. sgd rtabnlokdw E C 

�0,. ne B,Qd:0. hr bnmsqZbshakd: ax Oqnonrhshnm 104
Zmc KdllZ 1050 Sn adfhm: bgnnrd Z btqud rxrsdl y hm Qd:0 vhsg ,y.C  0 DmkZqfd
y sn Z lZwhlZk btqud rxrsdl ı btsshmf Qd:0 hmsn oZhqr ne oZmsr0 Kds N ad sgd oZhq ne
oZmsr bnmsZhmhmf >Qd:0 Zmc kds c0 Zmc c1 ad sgd nsgdq svn antmcZqx bhqbkdr ne N 0 Vd
bZm bgnnrd ı rn sgZs c0 hr Z btqud ne y 0

Vd lZx Zrrtld sgZs Zkk btqud rxrsdlr ˇ hm Qd:0 Zqd hm mnqlZk enql vhsg qdrodbs sn ı :
rn ˇ hmsdqrdbsr ı sqZmrudqrdkx hm sgd lhmhltl mtladq ne onhmsr Zlnmf Zkk rxrsdlr
hrnsnohb sn ˇ 0 Sghr lhmhlZkhsx hr dpthuZkdms sn sgd ”mn ahfnm; bnmchshnm sgZs Q bnmsZhmr
mn chrj vgnrd antmcZqx bnmrhrsr ne Zm Zqb hm ˇ Zmc Zm Zqb hm ı 0 He svn rxrsdlr hm
mnqlZk enql vhsg qdrodbs sn ı Zqd hrnsnohb: sgdm sgdx Zqd hrnsnohb sgqntfg rxrsdlr
sqZmrudqrd sn ı : dwbdos sgZs btqudr hm ˇ hrnsnohb sn btqudr hm ı bZm ad otrgdc eqnl nmd
rhcd ne ı sn sgd nsgdq Zmc rtbg Zm hrnsnox bZmmns ad sqZmrudqrd sn ı Zs Zkk shldr0

He Z btqud rxrsdl ˇ hr hm mnqlZk enql vhsg qdrodbs sn ı sgdm dZbg bnlonmdms Zqb ne
ˇ [N dhsgdq bqnrrdr N eqnl c0 sn c1 : nq hs dmsdqr N : fndr Zqntmc >Qd:0 : Zmc kdZudr
ax bqnrrhmf sgd rZld ch sgZs hs bqnrrdc vgdm hs dmsdqdc N 0 üm Zqb ne sgd kZssdq sxod
vd bZkk Z pdstpm Wpb0 Mnsd sgZs Zkk qdstqm Zqbr ne ˇ ltrs gZud sgdhq dmconhmsr nm sgd
rZld ch 0

Vd vhkk trd rtqfdqx sn finv eqnl E hmsn sgd rtabnlokdw E mq
 bnmrhrshmf ne btqud

rxrsdlr vhsg mn qdstqm Zqbr0 Kds b ad Z btqud hm mnqlZk enql vhsg qdrodbs sn ı sgZs
bnmsZhmr qdstqm Zqbr0 Kds a ad sgd hmmdqlnrs ne sgdrd qdstqm Zqbr: sgd nmd bknrdrs
sn >Qd:0 0 Otrghmf a Zbqnrr >Qd:0 bnmudqsr b hmsn Z mdv btqud wb vghbg bZm ad
hrnsnodc sn ad chrinhms eqnl b 0 –Rdd Ehftqd 7(0 üksdqmZshudkx: vd bZm uhdv wb Zr sgd
qdrtks ne rtqfdqhmf b Zknmf Zm Zqb ne >N sn oqnctbd svn btqudr: nmd ne vghbg hr hrnsnohb
sn >Qd:0 Zmc hr chrbZqcdc0 Sgd btqud wb lZx mns ad hm mnqlZk enql vhsg qdrodbs sn ı :
ats hs bZm ad lZcd rn ax Zm hrnsnox dkhlhmZshmf ahfnmr nmd ax nmd0 Mnsd sgZs wb hr hm
E he b hr rhmbd sgd svn btqudr adbnld hrnsnohb vgdm >Q� hr bZoodc nee vhsg Z chrj0

He ˇ hr Z btqud rxrsdl hm E vhsg Zs kdZrs nmd qdstqm Zqb: cdzmd b� sn ad sgd btqud hm
ˇ bnmsZhmhmf sgd hmmdqlnrs qdstqm Zqb ne ˇ 0 Otrghmf b� Zbqnrr >Qd:0 Zr Zanud sgdm
xhdkcr sgd btqud wb� 0 He vd cdzmd sgd bnlokdwhsx ne Z btqud rxrsdl sn ad sgd mtladq
ne hmsdqrdbshnm onhmsr vhsg >N : vd sgdm gZud sgd hmfqdchdmsr sn Zookx KdllZ 108:
oqnctbhmf Z cdenqlZshnm qdsqZbshnm ne E sn E mq

 0
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Ehftqd 7. Sgd finv hm sgd oqnne ne Oqnonrhshnm 306

Vd bkZhl sgZs E mq
 hr itrs Z rhmfkd rhlokdw: sgd rhlokdw roZmmdc ax y Zmc c1 0 Sn rdd

sghr: nardqud sgZs he ˇ hr Z rhlokdw hm E mq
 hm mnqlZk enql vhsg qdrodbs sn ı : Zmc vhsg

Zmx ne hsr btqudr oZqZkkdk sn c0 nq c1 otrgdc ntsrhcd N : sgdm vd bZm nasZhm sgd mnqlZk
enql enq ,ˇ . ax rhlokx cdkdshmf N eqnl Qd:0 Zmc hcdmshexhmf c0 Zmc c1 hm rtbg Z
vZx Zr sn lZsbg to sgd dmconhmsr ne Zmx Zqbr ne ˇ [N 0 Hm eZbs sgdqd bZm ad mn rtbg
Zqbr rhmbd ,ˇ . hr Z eZbd ne  : gdmbd ˇ hr Z eZbd ne y c1 0 Sgtr E mq

 hr Z rhlokdw Zmc
hs enkknvr sgZs E hr bnmsqZbshakd0

302 Bnbnmmdbsdc btqud rxrsdlr

Sgd bnlokdw B �,Q. ne bnbnmmdbsdc btqud rxrsdlr nm Z rtqeZbd ne fdmtr e gZr
chldmrhnm e� 00 ür vd vhkk nardqud hm QdlZqj 308 adknv: sgd sno/chldmrhnmZk
gnlnknfx fqnto Gd�0,B

�,Q.. hr mnmydqn: rn sgd adrs nmd bntkc gnod hr sgZs B �,Q.

hr ,e�1.-bnmmdbsdc: Zmc hmcddc hs hr.

Oqnonrhshnm 307 Sgd bnlokdw B �,Q. ne bnbnmmdbsdc btqud rxrsdlr nm Y rtqeYbd Q

ne fdmtr e hr ,e�1.-bnmmdbsdc8

Oqnne Sghr hr Z khmj Zqftldms: Zm ZookhbZshnm ne BnqnkkZqx 101 vhsg T C B,Q. Zmc
X C B �,Q. 0 Sn adfhm vd mddc sn rhmfkd nts sgd aZc rhlokhbdr ne B,Q. 0 Sn dZbg btqud
rxrsdl vd ZrrnbhZsd Z ctZk fqZog: vhsg Z udqsdw enq dZbg bnlokdldmsZqx bnlonmdms ne
sgd rxrsdl Zmc Zm dcfd enq dZbg btqud0 Sgtr Z btqud rxrsdl hr bnbnmmdbsdc he Zmc nmkx
he hsr ctZk fqZog gZr nmd udqsdw Zmc Zkk dcfdr Zqd knnor0 ü aWc rhlokdw hm B,Q. hr Z
rxrsdl ne btqudr enq vghbg mn dcfdr ne sgd ctZk fqZog Zqd knnor0 Sghr hr dpthuZkdms sn
rZxhmf sgZs dZbg btqud hm sgd rxrsdl rdoZqZsdr sgd bnlokdldms ne sgd nsgdq btqudr0 Hs
hr dZrx sn rdd sgZs bnmchshnmr –fl( Zmc –1( hm Rdbshnm 10fl Zqd rZshrzdc enq sghr mnshnm ne
aZcmdrr0 Enq Z aZc rhlokdw  : sgd bnlokdw F hr sgd inhm ne sgd bnlokdwdr B �,Qh.

enq sgd bnlonmdmsr Qh ne sgd rtqeZbd Q nasZhmdc ax btsshmf Q nodm Zknmf  0 Dhsgdq
sgd fdmtr eh ne Qh hr rlZkkdq sgZm e nq Qh gZr edvdq antmcZqx bnlonmdmsr sgZm Q

rn vd lZx oqnbddc ax hmctbshnm nm sgd kdwhbnfqZoghbZkkx nqcdqdc oZhq ,e: r.0 Rhmbd
e C

M
h eh ax cdzmhshnm Zmc sgd ptZmshsx ”bnmmdbshuhsx oktr svn; hr Zcchshud enq
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inhmr: hs enkknvr sgZs vd lZx Zrrtld hmctbshudkx sgZs F hr ,e�1.-bnmmdbsdc0 Sgd
hmctbshnm bZm rsZqs vhsg sgd nauhntr bZrdr sgZs sgd fdmtr hr ydqn nq nmd0

Btsshmf Q Zknmf sgd btqudr ne  bZm cdbqdZrd sgd snsZk fdmtr ax Zs lnrs chl,. rhmbd
dZbg bts cdbqdZrdr fdmtr ax Zs lnrs nmd Zmc btsshmf Zknmf sgd kZrs btqud bZmmns cdbqdZrd
fdmtr rhmbd  hr aZc0 Sgtr e  e� chl,.0 –Sghr drshlZsd hr adrs onrrhakd hm sgd
bZrd sgZs sgd ctZk fqZog sn  bnmrhrsr ne svn udqshbdr inhmdc ax Z mtladq ne dcfdr0( Hs
enkknvr sgZs sgd bnmmdbshuhsx ne F : vghbg hmctbshudkx hr Zs kdZrs e �1 : hr Zkrn Zs kdZrs
e� 1� chl,. rn sgd bnmmdbshuhsx gxonsgdrhr nm khmjr hm BnqnkkZqx 101–Z( hr rZshrzdc
vhsg mC e� 10

Sgd kZrs sghmf sn bgdbj sn Zookx sgd bnqnkkZqx hr sgZs sgd kZqfdq bnlokdw B,Q. hr ,e�1.-
bnmmdbsdc0 Vd bZm Zrrtld e = ! rhmbd sgd oqnonrhshnm hr sqhuhZk vgdm e C !0 Sgdm
BnqnkkZqx 304 Zmc Oqnonrhshnm 306 hlokx sgZs B,Q. hr ,1e�2.-bnmmdbsdc: Zmc vd gZud
e� 1˝ 1e� 2 vgdm e  00

QdlWqi 308 Sgdqd hr Zm dZrx Zqftldms rgnvhmf sgZs Gd�0,B
�,Qd:r.. hr mnmydqn enq

Zkk e  0 Zmc r  !0 Bgnnrhmf e chrinhms bnohdr ne Q0:0 hm Qd:r fhudr Zm dladcchmf
ne sgd inhm ne e bnohdr ne B �,Q0:0. hmsn B �,Qd:r. Zr Z rtabnlokdw0 Sgd bnlokdw
B �,Q0:0.C B,Q0:0. hr Zm hmzmhsd chrbqdsd rds: rn sgd inhm hr gnlnsnox dpthuZkdms sn
sgd vdcfd ne Zm hmzmhsd mtladq ne bnohdr ne Qd�0 0 Sgd hmbktrhnm lZo ne sgd inhm hmsn
B �,Qd:r. hmctbdr Zm hmidbshnm nm Gd�0 rhmbd ansg bnlokdwdr gZud chldmrhnm e� 0

rn mn mnmsqhuhZk ,e�0.-chldmrhnmZk bxbkd hm sgd inhm bZm antmc hm B �,Qd:r.0 Sgtr
Gd�0,B

�,Qd:r.. hr mnmsqhuhZk: Zmc hm eZbs hr eqdd ZadkhZm ne hmzmhsd qZmj rhmbd hs hr sgd
jdqmdk ne sgd antmcZqx lZo eqnl sgd eqdd ZadkhZm fqnto ne rhlokhbhZk ,e�0.-bgZhmr sn
sgd rhlokhbhZk ,e�1.-bgZhmr: Zmc Z rtafqnto ne Z eqdd ZadkhZm fqnto hr eqdd ZadkhZm0

Sgdqd hr Zm nqhdmsdc udqrhnm ne B �,Q. vgnrd rhlokhbdr Zqd hrnsnox bkZrrdr ne bnbnm/
mdbsdc rxrsdlr ne btqudr snfdsgdq vhsg bgnhbdr ne nqhdmsZshnmr enq sgdrd btqudr0 BZkk
sgd qdrtkshmf bnlokdw B �

˙
,Q.0

BnqnkkWqx 30fl9 Sgd bnlokdw B �
˙
,Q. hr ,e�1.-bnmmdbsdc8

Oqnne Bgnnrd Zm ZqahsqZqx nqhdmsZshnm enq dZbg hrnsnox bkZrr ne mnmrdoZqZshmf btqudr
hm Q 0 Sgdm sgd svn onrrhakd nqhdmsZshnmr bnqqdronmc sn sgd kZadkr 7 Zmc � Zmc sgd
qdrtks hr hlldchZsd eqnl BnqnkkZqx 1020

QdlWqi 30flfl Sgdqd Zqd Zkrn udqrhnmr ne B �,Q. Zmc B �
˙
,Q. hm vghbg rhlokhbdr

bnqqdronmc sn npcdpdc bnbnmmdbsdc rxrsdlr ne btqudr nq nqhdmsdc btqudr0 Sgdrd snn
gZud sgd rZld bnmmdbshuhsx Zr B �,Q. ax Oqnonrhshnm 10fl90
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4 Sdsgdqdc btqudr Wmc bgWhmr

Sghr rdbshnm qdoqdrdmsr sgd gdZqs ne sgd oZodq: vgdqd vd hmsqnctbd sgd fdnldsqhb
bnlokdwdr sgZs dmbncd lnqd hmenqlZshnm sgZm hr fhudm ax btqudr nq Zqbr Zknmd0 Sgd
lZhm vnqj hr hm rgnvhmf sgZs sgd mdv bnlokdwdr Zqd qntfgkx gZke Zr ghfgkx bnm/
mdbsdc Zr B �,Q. : ats sghr hr dmntfg enq sgd rodbsqZk rdptdmbd Zqftldmsr0 Sgd uZqhntr
bnlokdwdr vd vhkk bnmrhcdq zs hmsn Z bnlltsZshud chZfqZl.

SBg,Q. CSB,Q. SB,Q.

Bg,Q. B �,Q.

Sgd lZor Zqd enqfdsetk lZor dwbdos enq sgd toodq kdes gnqhynmsZk lZo vghbg hr Zm
hmidbshnm0 Vd vhkk rsZqs vhsg sgd jmnvm bnmmdbshuhsx ne sgd bnlokdw B �,Q. hm sgd
knvdq qhfgs bnqmdq: sgdm oqnbddc Zqntmc sgd chZfqZl hm sgd bntmsdqbknbjvhrd chqdbshnm
sn rgnv dZbg bnlokdw hm stqm hr ghfgkx bnmmdbsdc0 Dwbdos enq sgd nmd hmidbshnm: dZbg
rsdo vhkk hmunkud svn rsZfdr. zqrs dmkZqfd sgd cnlZhm bnlokdw sn Z bnlokdw enq vghbg
Z rtqfdqx finv bZm ad trdc sn rgnv sgZs sgd zadqr ne sgd dwsdmcdc enqfdsetk lZo Zqd
bnmsqZbshakd: sgdm trd Z khmj Zqftldms sn rgqhmj aZbj sn sgd nqhfhmZk rntqbd bnlokdw0
Enq sgd hmidbshnm vd mddc nmkx Z khmj Zqftldms sn rgnv sgZs sgd hlZfd –Zmc gdmbd sgd
cnlZhm( hr ghfgkx bnmmdbsdc0

40fl Sdsgdqdc btqudr

Kds N ad Z mnmdlosx zmhsd bnkkdbshnm ne chrinhms nodm hmsdquZkr Zmc bhqbkdr hm >Q 0 ü
sdsgdp enq Z rhlokd bknrdc btqud b hm Q hr Zm Zqb hm Q vhsg nmd dmconhms hm b Zmc sgd
nsgdq hm N : sgd hmsdqhnq ne sgd Zqb adhmf chrinhms eqnl b Zmc eqnl >Q 0 Cdzmd Z bnlokdw
SB,Q:N . vgnrd j-rhlokhbdr Zqd hrnsnox bkZrrdr ne rxrsdlr ne j70 chrinhms sdsgdqdc
btqudr rtbg sgZs sgd bnlokdldms ne sgd rxrsdl ne sdsgdqdc btqudr hr bnmmdbsdc0 Sghr
kZrs bnmchshnm hr dpthuZkdms sn sgd btqudr ax sgdlrdkudr enqlhmf Z bnbnmmdbsdc rxrsdl
rhmbd: Zesdq btsshmf Q nodm Zknmf sgd btqudr: dZbg mdvkx bqdZsdc antmcZqx bhqbkd hr
bnmmdbsdc sn N ax Zs lnrs nmd sdsgdq Zqb: rn btsshmf Zknmf sgdrd Zqbr bZmmns chrbnmmdbs
sgd rtqeZbd0 Mnsd sgZs sdsgdqhmf Z btqud fhudr hs Z mnqlZk nqhdmsZshnm: onhmshmf ZvZx
eqnl btqud hm sgd chqdbshnm ne sgd sdsgdq0 üm nqhdmsZshnm ne Q bnmudqsr sgd mnqlZk
nqhdmsZshnm ne sgd btqud sn Z sZmfdmshZk nqhdmsZshnm0

Oqnonrhshnm 40fl Sgd bnlokdw SB,Q:N . hr 0
1
,e�2.-bnmmdbsdc: vgdqd e hr sgd fdmtr

ne Q 8

Oqnne Vd vhkk hmbktcd SB,Q:N . hmsn Z kZqfdq bnlokdw SB,Q:N.: sgdm oqnidbs
sghr kZqfdq bnlokdw nmsn B �

˙
,Q.: sgd nqhdmsdc udqrhnm ne B �,Q.0 Vd rgnv sgZs sgd
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oqnidbshnm hr Z gnlnsnox dpthuZkdmbd trhmf Z rtqfdqx Zqftldms nm aZqxbdmsqhb zadqr0
Sghr rgnvr sgZs SB,Q:N. hr ,e�1.-bnmmdbsdc: Zmc sgdm Z khmj Zqftldms vhkk rgnv
sgZs SB,Q:N . hr 0

1
,e�2.-bnmmdbsdc0

Sgd bnlokdw SB,Q:N. gZr sgd rZld udqshbdr Zr SB,Q:N . ats sgd rhlokhbdr bnqqd/
ronmc sn bnbnmmdbsdc btqud rxrsdlr vhsg Zs kdZrs nmd ats onrrhakx lnqd sdsgdqr sn dZbg
btqud0 ükk sgd sdsgdqr ltrs ad chrinhms: Zmc Zkk sdsgdqr sn sgd rZld btqud ltrs ZssZbg nm
sgd rZld rhcd ne sgd btqud –Zs chrshmbs onhmsr(: fhuhmf sgd btqud sgd rZld nqhdmsZshnm0

Sgd oqnidbshnm SB,Q:N.!B �
˙
,Q. enqfdsr sgd sdsgdqr ats qdldladqr sgd nqhdmsZshnmr

sgdx hmctbd nm btqudr0 Sgd zadq ne sghr oqnidbshnm nudq sgd aZqxbdmsdq ne Z rhlokdw 
ne B �

˙
,Q. bnmrhrsr ne Zkk sdsgdq rxrsdlr enq  ZssZbghmf nm sgd ”onrhshud; rhcdr ne sgd

btqudr hm  0 Bgnnrd nmd rtbg rxrsdl: vghbg enq rhlokhbhsx vd sZjd sn khd hm SB,Q:N .

rn sgZs hs bnmrhrsr ne Z rhmfkd sdsgdq sh sn dZbg btqud bh hm  0 Vd bZm cdenql sgd
aZqxbdmsqhb zadq hmsn sgd rsZq ne sghr sdsgdqdc rxrsdl ax Z rtqfdqx finv0 Sgd rtqfdqhdr
Zqd odqenqldc zqrs trhmf sgd sdsgdq s0 : rtqfdqhmf snvZqc N tmshk Zkk sdsgdqr Zqd chrinhms
eqnl s0 : sgdm trhmf s1 hm rhlhkZq eZrghnm: Zmc rn nm0 DZbg rtqfdqx btsr Z sdsgdq hmsn svn
Zqbr: nmd ne vghbg gZr ansg dmcr hm N Zmc vghbg vd chrbZqc: vghkd sgd nsgdq hr Z sdsgdq
vghbg vd jddo0 Sn lZjd sgd rtqfdqx oqnbdrr vdkk/cdzmdc nm hrnsnox bkZrrdr nmd ltrs
zqrs ots sgd sdsgdqr adhmf rtqfdqdc hmsn mnqlZk enql vhsg qdrodbs sn sgd zwdc sdsgdqr sh ,
sghr lhmhlhydr sgd mtladq ne hmsdqrdbshnm onhmsr vhsg sh ax dkhlhmZshmf ahfnmr Zmc
”gZke/ahfnmr;0

Sgd rtqfdqx finv rgnvr sgZs sgd aZqxbdmsqhb zadq nudq  hr bnmsqZbshakd: rn sgd oqnidbshnm
SB,Q:N.! B �

˙
,Q. hr Z gnlnsnox dpthuZkdmbd ax KdllZ 1070 Sgtr SB,Q:N. hr

,e�1.-bnmmdbsdc ax BnqnkkZqx 30fl90

Vd mnv trd Z khmj Zqftldms sn ZmZkxyd sgd hmbktrhnm ne SB,Q:N . hmsn SB,Q:N.0
Sn rdd gnv sgd bnmmdbshuhsx mtladq 0

1
,e� 2. Zqhrdr: kds tr sqx sn rgnv sgd hmbktrhnm

hr ,5e7A.-bnmmdbsdc enq xds/sn/ad/cdsdqlhmdc bnmrsZmsr 5 Zmc A 0 ü aWc rhlokdw
hm SB,Q:N. hr nmd sgZs bnqqdronmcr sn Z rxrsdl ne sdsgdqdc btqudr hm vghbg dZbg
btqud gZr Zs kdZrs svn sdsgdqr, hm oZqshbtkZq Z udqsdw bZmmns ad aZc0 He  hr Z aZc
rhlokdw: sgd rtqeZbd Q nasZhmdc ax btsshmf Q nodm Zknmf sgd rxrsdl ne btqudr Zmc
sdsgdqr bnqqdronmchmf sn  lZx gZud rdudqZk bnlonmdmsr Qh : Zmc N hr bts hmsn ohdbdr
Nh  >Qh 0 Sgd bnlonmdmsr Qh Zkk gZud rlZkkdq fdmtr sgZm Q Zmc sgd rtabnlokdw F

hr sgd inhm ne sgd bnlokdwdr SB,Qh :Nh.: rn vd bZm Zqftd ax hmctbshnm nm sgd fdmtr0

Sn Zookx BnqnkkZqx 101–Z( vd mddc sn ZqqZmfd sgZs F hr ,5e7A � j.-bnmmdbsdc
enq j C chl,.0 Btsshmf Z rtqeZbd Zknmf Z ltkshsdsgdqdc btqud rxrsdl cdbqdZrdr
fdmtr ax Zs lnrs nmd enq dZbg sdsgdq: rn he e cdmnsdr sgd fdmtr ne Q –hd sgd rtl
ne sgd fdmdqZ eh ne sgd bnlonmdmsr Qh ( vd gZud e  e� j � 00 Rtoonrd vd jmnv
ax hmctbshnm nm fdmtr sgZs F hr ,5e7A.-bnmmdbsdc0 Sgd hmdptZkhsx vd mddc hr
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5e 7A  5e7A � j : hd 5e  5e� j 0 Vd gZud nardqudc sgZs e  e� j � 0:
rn hs rtezbdr sn gZud 5,e�j � 0. 5e�j : vghbg rhlokhzdr sn 5˝ j<,j7 0. 0 Vd
nmkx mddc sghr enq j  0 rhmbd udqshbdr bZmmns ad aZc: rn 5C

0
1

vnqjr enq Zkk j  00
Vd sgdqdenqd bgnnrd 5C

0
1
0

Sn Zookx BnqnkkZqx 101–Z( vd Zkrn mddc SB,Q:N. sn ad
�
0
1
e7A


-bnmmdbsdc: vghbg

ldZmr 0
1
e7A ˝ e � 1: sgd bnmmdbshuhsx ne SB,Q:N.0 Sghr hmdptZkhsx qdctbdr sn

A ˝
0
1
e� 1 0 Vd bZm Zrrtld e  0 rhmbd sgd oqnonrhshnm hr sqhuhZkkx sqtd vgdm e C ! 0

Vgdm e C 0 sgd hmdptZkhsx A ˝
0
1
e� 1 hr A ˝ �

2
1
: rn vd lZwhlhyd A ax bgnnrhmf

A C�
2
1

Zmc sgdm A ˝
0
1
e� 1 enq Zkk e  00

Sgtr ntq bZmchcZsd enq 5e7A hr 0
1
,e� 2. 0 Hs qdlZhmr sn udqhex sgd hmctbshnm rsdo ax

rgnvhmf sgZs sgd inhm ne sgd 0
1
,eh�2.-bnmmdbsdc bnlokdwdr SB,Qh :Nh. hr 0

1
,e�2.-

bnmmdbsdc0 Vd jmnv sgZs bnmmdbshuhsx oktr svn hr Zcchshud enq inhmr: ats sghr Zrrtldr
sgd bnmmdbshuhshdr Zqd hmsdfdqr Zmc gdqd sgdx bntkc ad eqZbshnmr0 Sghr ldZmr vd mddc sn
trd sgd finnq etmbshnm \ b enq bnmmdbshuhshdr hm nqcdq sn Zookx sgd bnmmdbshuhsx/oktr/svn
eZbs0 Sgtr vd kds

@ ,e.C

0
1
,e� 2.

˘
7 1

Zmc vd vhrg sn udqhex sgZs @ ,e .˝
M

h @ ,eh.0

Vd gZud @ ,e.C 0
1
e7 0

1
he e hr ncc Zmc 0

1
e he e hr dudm0 He e C

M
h eh hr ncc sgdm

Zs kdZrs nmd eh hr ncc: rn
M

h @ ,eh.
�M

h
0
1
eh

7

0
1
C @ ,e . 0 He e hr dudm: vd nmkx

mddc sn mnshbd sgZs
M

h @ ,eh.
M

h
0
1
eh C @ ,e .0

401 Cntakd:sdsgdqdc btqudr

Vd mnv bnmrhcdq Z bnlokdw CSB,Q:N:P. ne cntakd/sdsgdqdc btqud rxrsdlr0 Gdqd P

hr Z rdbnmc mnmdlosx zmhsd bnkkdbshnm ne chrinhms nodm hmsdquZkr Zmc bhqbkdr hm >Q –vd
Zkknv N Zmc P sn nudqkZo nq dudm bnhmbhcd(: Zmc Z cntakd sdsgdp enq Z btqud b hr Zm
nqcdqdc oZhq ne sdsgdqr ZssZbghmf Zs sgd rZld onhms ne b ats nm noonrhsd rhcdr: vhsg sgd
zqrs sdsgdq fnhmf sn Z onhms hm N Zmc sgd rdbnmc sn Z onhms hm P 0 Sgd svn sdsgdqr ltrs
ad chrinhms dwbdos Zs sgdhq bnllnm ZssZbghmf onhms hm b –rdd Ehftqd 8(0 Hs hr nesdm trdetk
sn sghmj ne Z cntakd sdsgdq Zr Z rhmfkd nqhdmsdc Zqb fnhmf eqnl N sn P Zmc bqnrrhmf sgd
btqud Zs Z rhmfkd onhms0 Mnsd sgZs Z Cdgm svhrs Zknmf sgd btqud b Zbsr mnmsqhuhZkkx nm sgd
hrnsnox bkZrrdr ne cntakd sdsgdqr enq b : hm bnmsqZrs vhsg sgd rhstZshnm enq rhmfkd sdsgdqr0

ü j-rhlokdw ne CSB,Q:N:P. hr ax cdzmhshnm Zm hrnsnox bkZrr ne rxrsdlr ne j7 0

chrinhms cntakd/sdsgdqdc btqudr rtbg sgZs sgd bnlokdldms ne sgd rxrsdl hr bnmmdbsdc0
ür adenqd: sghr kZrs bnmchshnm hr dpthuZkdms sn sgd btqudr ax sgdlrdkudr enqlhmf Z
bnbnmmdbsdc rxrsdl: rhmbd btsshmf Zknmf sgd sdsgdqr Zesdq btsshmf Zknmf sgd btqudr
bZmmns chrbnmmdbs sgd rtqeZbd0

�iecap&gb � Acmlcrpgb Gmomimet: Tnktld fi2 –17fi2(



Sdsgdpr Wmc gnlnknfx rsWahkhsx enp rtpeWbdr fl892

N

P

Ehftqd 8. Cntakd/sdsgdqdc btqud

Oqnonrhshnm 401 Sgd bnlokdw CSB,Q:N:P. hr 0
1
,e�2.-bnmmdbsdc: vgdqd e hr sgd

fdmtr ne Q 8

Oqnne Sgd oqnne enkknvr bknrdkx sgd oqnne ne Oqnonrhshnm 40fl0 ür adenqd vd hmbktcd
CSB,Q:N:P. hmsn Z kZqfdq bnlokdw CSB,Q:N:P. : sgdm oqnidbs sn SB,Q:N . 0 Sgd
bnlokdw CSB,Q:N:P. gZr sgd rZld udqshbdr Zr CSB,Q:N:P., gnvdudq ghfgdq/
chldmrhnmZk rhlokhbdr ne CSB,Q:N:P. bnqqdronmc sn hrnsnox bkZrrdr ne bnbnmmdbsdc
btqud rxrsdlr vhsg nmd sdsgdq eqnl dZbg btqud sn N Zmc Zs kdZrs nmd ats onrrhakx lnqd
sdsgdqr sn P: vgdqd Zkk sgd sdsgdqr enq Z fhudm btqud ZssZbg Zs sgd rZld onhms ne sgd
btqud Zmc Zkk sgd P-sdsgdqr ZssZbg nm sgd noonrhsd rhcd eqnl sgd N -sdsgdq0 ükk sgd
sdsgdqr sn N Zmc P hm sgd rxrsdl Zqd chrinhms eqnl dZbg nsgdq Zmc eqnl sgd btqudr
dwbdos Zs sgd onhmsr vgdqd sgdx ZssZbg sn Z btqud0 EZbdr ne rhlokhbdr hm CSB,Q:N:P.

Zqd nasZhmdc ax cdkdshmf nmd P-sdsgdq sn Z btqud he sgdqd Zqd rdudqZk: nq ax cdkdshmf
sgd vgnkd cntakd/sdsgdqdc btqud he sgdqd hr nmkx nmd P-sdsgdq sn hs0 Sgd udqshbdr ne sgd
rhlokdw Zqd sgtr sgd cntakd/sdsgdqdc btqudr bnmsZhmdc hm sgd fhudm rxrsdl ne btqudr
Zmc sdsgdqr0

Sgd oqnidbshnm CSB,Q:N:P.!SB,Q:N . enqfdsr sgd sdsgdqr sn P : jddohmf nmkx sgd
rhmfkd sdsgdq eqnl dZbg btqud sn N 0 ür adenqd: sgd aZqxbdmsqhb zadq nudq Z rhlokdw ne
SB,Q:N . bZm ad bnmsqZbsdc ax rtqfdqx hmsn sgd rsZq ne Z zwdc rxrsdl hm CSB,Q:N:P. 0
Sgtr CSB,Q:N:P. hr 0

1
,e�2.-bnmmdbsdc0

Vd mnv trd Z khmj Zqftldms dwZbskx Zr hm sgd oqnne ne Oqnonrhshnm 40fl sn cdctbd sgZs
CSB,Q:N:P. hr 0

1
,e�2.-bnmmdbsdc0 Sgd jdx onhms hr sgZs btsshmf Q Zknmf Z rhlokdw

ne CSB,Q:N:P. cdbqdZrdr sgd fdmtr ax Zs lnrs nmd enq dZbg sdsgdq sn P0 Sghr hr
adbZtrd btsshmf Zknmf Z mnmrdoZqZshmf btqud cdbqdZrdr fdmtr ax nmd: sgdm btsshmf Zknmf
sgd rhmfkd sdsgdq sn N cndr mns cdbqdZrd sgd fdmtr etqsgdq: mnq cndr btsshmf Zknmf sgd
zqrs sdsgdq sn P : Zmc btsshmf Zknmf dZbg ZcchshnmZk sdsgdq sn P bZm cdbqdZrd fdmtr ax
Zs lnrs nmd0
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Enq sgd rodbsqZk rdptdmbd oqnne ne gnlnknfx rsZahkhsx vd vhkk trd Z bdqsZhm rtabnlokdw
ne CSB,Q:N:P. cdzmdc vgdm N Zmc P Zqd chrinhms rhmfkd hmsdquZkr0 Sn cdzmd sghr
rtabnlokdw vd zqrs bgnnrd nqhdmsZshnmr enq N Zmc P 0 Enq Z rhlokdw ne CSB,Q:N:P.

sgd nqhdmsZshnm ne N hmctbdr Zm nqcdqhmf ne sgd cntakd sdsgdqr ne sghr rhlokdw0 Khjdvhrd
sgd nqhdmsZshnm ne P hmctbdr Z onrrhakx cheedqdms nqcdqhmf ne sgd cntakd sdsgdqr0 Sgd
rhlokhbdr enq vghbg sgd svn nqcdqhmfr Zqd hm eZbs sgd rZld enql Z rtabnlokdw ne
CSB,Q:N:P.: vghbg vd cdmnsd CSBk,Q:N:P.: vhsg sgd rtodqrbqhos hmchbZshmf
lWsbghmf nqcdqhmfr0

Oqnonrhshnm 402 Sgd bnlokdw CSBk,Q:N:P. hr 0
1
,e�2.-bnmmdbsdc8

Oqnne Sghr vhkk ad Z khmj Zqftldms: enkknvhmf sgd hcdZ ne sgd oqnne ne Sgdnqdl 308
ne )14[0 ü rhlokdw ne CSB,Q:N:P. gZr udqshbdr Z rds ne oZhqr ,b�: c�.: / / / : ,bj : cj.
bnmrhrshmf ne btqudr bh vhsg cntakd sdsgdqr ch 0 Vd lZx Zrrtld sgdrd Zqd khrsdc hm sgd
nqcdq rodbhzdc ax sgd nqhdmsZshnm ne N 0 Sgd nqcdqhmf cdsdqlhmdc ax sgd nqhdmsZshnm ne
P cheedqr eqnl sghr nqcdqhmf ax Z odqltsZshnm  ne c!: 0: / / / : jf: vhsg  sgd hcdmshsx
dwZbskx vgdm sgd rhlokdw hr hm CSBk,Q:N:P.0 He  hr mns sgd hcdmshsx kds h ad sgd
rlZkkdrs hmcdw rtbg sgZs ,h.¤ h 0 Vd bZkk sgd fhudm rhlokdw aWc he h C !0 Vd bZm
vqhsd sgd rhlokdw tmhptdkx Zr sgd inhm ne Z rhlokdw g,b�: c�.: / / / : ,bh�0: ch�0.h vghbg
hr fnnc: hd hm CSBk,Q:N:P.: Zmc Z rhlokdw g,bh : ch.: / / / : ,bj : cj.h vghbg hr aZc:
vgdqd dhsgdq ne sgdrd svn rtarhlokhbdr bntkc ad dlosx0 Sghr mnshnm ne aZcmdrr rZshrzdr
sgd svn bnmchshnmr hm Rdbshnm 10fl0

Enq Z aZc rhlokdw  C g,b�: c�.: / / / : ,bj : cj.h sgd rtabnlokdw F ne rhlokhbdr sgZs
Zqd fnnc enq  bZm ad hcdmshzdc vhsg CSBk,Q :N :P . : vgdqd Q hr sgd –bnmmdbsdc(
rtqeZbd nasZhmdc ax btsshmf Q Zknmf  Zmc N Zmc P Zqd sgd rtahmsdquZkr ne N

Zmc P to sn sgd onhms vgdqd sgd zqrs –vhsg qdrodbs sn sgd nqhdmsZshnmr ne N Zmc P(
sdsgdqr ne  ZssZbg0 Btsshmf Q nodm Zknmf dZbg cntakd sdsgdqdc btqud cdbqdZrdr
fdmtr ax nmd: rn ax hmctbshnm nm fdmtr vd lZx Zrrtld sgZs CSBk,Q :N :P .

hr 0
1
,e�,j70.�2.-bnmmdbsdc0 Rhmbd sgdqd Zqd mn aZc !-rhlokhbdr vd gZud j  0

Zmc 0
1
,e�,j70.�2. 0

1
,e�2.�j 0 Sgd qdrtks mnv enkknvr eqnl BnqnkkZqx 101–Z(0

402 BgWhmr Wmc sdsgdqdc bgWhmr

Sgd bnmmdbshuhsx qdrtksr nasZhmdc rn eZq Zqd dmntfg sn oqnud gnlnknfx rsZahkhsx enq
lZoohmf bkZrr fqntor ne rtqeZbdr vhsg mnmdlosx antmcZqx0 Gnvdudq he Z rtqeZbd hr
bknrdc sgdqd hr mn mZstqZk okZbd enq sdsgdqr sn fn: Zmc vd hmrsdZc bnmrhcdq bnlokdwdr
ne bgWhmr: vgdqd Z bgZhm hr Zm nqcdqdc oZhq ,Z: a. ne rhlokd bknrdc btqudr hmsdqrdbshmf
sqZmrudqrdkx hm Z rhmfkd onhms: snfdsgdq vhsg Zm nqhdmsZshnm nm a 0 Sgd fdnldsqhb bnlokdw
ne bgZhmr hr cdmnsdc Bg,Q.0
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Ehftqd fl9. Cntakd sdsgdq ZrrnbhZsdc sn Z sdsgdqdc bgZhm

QdlWqi 403 Enqfdsshmf sgd nqhdmsZshnm nm a fhudr Z qdsqZbshnm ne Bg,Q. sn Z bnlokdw
ne tmnqhdmsdc bgZhmr: vghbg gZr sgd rZld bnmmdbshuhsx ax Zm ZookhbZshnm ne BnqnkkZqx 1020

Vd vhkk oqnud sgZs Bg,Q. hr ghfgkx bnmmdbsdc enq Zkk rtqeZbdr Q : vhsg nq vhsgnts
antmcZqx: ats vd rsZqs vhsg Z bnlokdw ne sdsgdqdc bgZhmr SBg,Qd:r:N . enq Z rtqeZbd
vhsg mnmdlosx antmcZqx0 Gdqd dZbg bgZhm gZr nmd sdsgdq bnmmdbshmf sgd onrhshud rhcd
ne sgd –nqhdmsdc( a-btqud ne sgd bgZhm sn Z onhms hm rnld zmhsd bnkkdbshnm N ne chrinhms
nodm hmsdquZkr –ats mn bhqbkdr( hm >Q 0 Rhmbd sgd sdsgdq hr nmkx Zkknvdc sn ZssZbg sn sgd
onrhshud rhcd ne sgd a-btqud: rodbhexhmf sgd sdsgdq cdsdqlhmdr sgd nqhdmsZshnm ne a 0

Oqnonrhshnm 404 Sgd bnlokdw SBg,Qd:r:N . hr 0
1
,e�2.-bnmmdbsdc8

Oqnne Kds ,,Z: a.: s. ad Z udqsdw ne SBg,Qd:r:N . 0 ü rlZkk mdhfganqgnnc M ne aW s

hr gnldnlnqoghb sn Zm Zmmtktr: nmd ne vgnrd antmcZqx bnlonmdmsr hmsdqrdbsr >Q hm
Zm Zqb0 Cdkdshmf sgd hmsdqhnq ne sghr Zqb eqnl sghr bnlonmdms ne >M kdZudr Z cntakd
sdsgdq s ! enq sgd Z-btqud –rdd Ehftqd fl9(0

Sgtr sgd cntakd sdsgdq s ! Zmc sgd Z-btqud fhud Z udqsdw ne sgd bnlokdw CSB,Qd:r:N .

ne cntakd/sdsgdqdc bnbnmmdbsdc btqud rxrsdlr vgdqd sgd cntakd sdsgdqr gZud ansg dmcr
hm N 0 Hm CSB,Qd:r:N . vd cn mns nqhdms sgd cntakd sdsgdqr: hm bnmsqZrs vhsg sgd cntakd
sdsgdqr hm CSB,Qd:r:N:N . : vghbg cn gZud rodbhzdc nqhdmsZshnmr0 Sghr lZo nm udqshbdr
,,Z: a.: s. 2! ,Z: s !. dwsdmcr sn Z rhlokhbhZk dladcchmf

SBg,Qd:r:N . '! CSB,Qd:r:N ./

Sgd hlZfd bnmrhrsr ne rhlokhbdr vhsg sgd rodbhZk oqnodqsx sgZs sgd svn dmcr ne dZbg
cntakd sdsgdq trdc hm sgd rhlokdw Zqd ZciZbdms hm N 0 Vd cdmnsd sghr hlZfd ax
CSBY,Qd:r:N .: vhsg sgd rtodqrbqhos hmchbZshmf sgd ZciZbdmbx ne sgd svn dmcr ne
Z cntakd sdsgdq0 Sgtr hs rtezbdr sn oqnud sgZs CSBY,Qd:r:N . hr 0

1
,e�2.-bnmmdbsdc0

Vd vhkk cn sghr ax Z khmj Zqftldms rhlhkZq sn sgd nmd enq Oqnonrhshnm 4020 Sghr vhkk trd
sgd eZbs sgZs sgd kZqfdq bnlokdw CSB,Qd:r:N . hr 0

1
,e�2.-bnmmdbsdc: vghbg enkknvr
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ax dladcchmf hs hm CSB,Qd:r:N:N . Zr Z qdsqZbs ax ZqahsqZqhkx bgnnrhmf nqhdmsZshnmr
enq Zkk sgd cntakd sdsgdqr ne udqshbdr ne CSB,Qd:r:N ., sgd qdsqZbshnm hr nasZhmdc ax
qdokZbhmf Zkk nqhdmsZshnmr ax sgdrd ZqahsqZqhkx bgnrdm nmdr: Zmc CSB,Qd:r:N:N . hr
0
1
,e�2.-bnmmdbsdc ax Oqnonrhshnm 4010

Enq sgd khmj Zqftldms Zrrtld zqrs sgZs N hr Z rhmfkd hmsdquZk Zmc bgnnrd Zm nqhdmsZshnm
enq N 0 Sghr Zkknvr tr sn nqcdq sgd dmcr ne sgd cntakd sdsgdqr hm dZbg rhlokdw ne
CSB,Qd:r:N .0 Cdzmd Z rhlokdw ne CSB,Qd:r:N . sn ad aWc he hsr zqrs cntakd/sdsgdq
dmc hm N hr mns hlldchZsdkx enkknvdc ax sgd nsgdq dmc ne sghr cntakd sdsgdq0 –Mnsd sgZs
udqshbdr bZmmns ad aZc0( DZbg rhlokdw hm CSB,Qd:r:N . hr sgdm sgd inhm ne svn ne hsr
eZbdr: sgd zqrs eZbd bnmrhrshmf ne Z rsqhmf –onrrhakx dlosx( ne ZciZbdmskx cntakd/sdsgdqdc
btqudr vgnrd sdsgdq dmcr enql Zm hmhshZk rdfldms ne sgd rdptdmbd ne Zkk sgd sdsgdq dmcr:
Zmc sgd rdbnmc eZbd Z aZc rhlokdw vgnrd sdsgdq dmcr enql sgd qdrs ne sgd rdptdmbd0
Sgd svn bnmchshnmr enq aZcmdrr hm Rdbshnm 10fl Zqd dZrhkx bgdbjdc0

Enq Z aZc j-rhlokdw  ne CSB,Qd:r:N . sgd rtabnlokdw F ne rhlokhbdr sgZs Zqd
fnnc enq  bZm ad hcdmshzdc vhsg CSBY,Q :N . vgdqd Q hr sgd rtqeZbd nasZhmdc ax
btsshmf Q Zknmf  Zmc N hr sgd oZqs ne N to sn sgd zqrs ZssZbghmf onhms enq sgd sdsgdqr
ne  0 Ax hmctbshnm nm fdmtr vd lZx Zrrtld F hr 0

1
,e�,j70.�2.-bnmmdbsdc: gdmbd�

0
1
,e�2.�j


-bnmmdbsdc rhmbd j  0 0 Sgd qdrtks enq sgd bZrd sgZs N hr Z rhmfkd hmsdquZk

sgdm enkknvr eqnl BnqnkkZqx 101–Z(0

Mnv vd sqdZs sgd bZrd ne Z lnqd fdmdqZk N bnmrhrshmf ne rdudqZk chrinhms hmsdquZkr0
Kds N� ad nmd ne sgdrd hmsdquZkr0 Vd vhkk Zookx Z khmj Zqftldms enq SBg,Qd:r:N .

Zmc hsr rtabnlokdw SBg,Qd:r:N�.0 Cdzmd Z j-rhlokdw  ne SBg,Qd:r:N . sn ad
aWc he Zkk ne hsr sdsgdqr ZssZbg sn onhmsr hm N � N� 0 BkdZqkx sgd svn bnmchshnmr enq
aZcmdrr Zqd rZshrzdc: Zmc F hr SBg,Q :N�. enq Q sgd rtqeZbd nasZhmdc ax btsshmf
Qd:r Zknmf  0 Vd gZud rgnvm sgZs SBg,Q :N�. hr 0

1
,e�j�0�2.-bnmmdbsdc: gdmbd�

0
1
,e�2.�j�0


-bnmmdbsdc0 Ax BnqnkkZqx 101–a(: rhmbd SBg,Qd:r:N�. hr

�
0
1
,e�2.


-

bnmmdbsdc: rn hr SBg,Qd:r:N .0

EhmZkkx vd bnmrhcdq sgd bnlokdw Bg,Qd:r. ne nqhdmsdc bgZhmr0

Oqnonrhshnm 405 Bg,Qd:r. hr 0
1
,e�2.-bnmmdbsdc8

Oqnne Vd zqrs sqdZs sgd bZrdr r = !0 Bnmrhcdq sgd bnlokdw SBg,Qd:r:N . vhsg N Z
bnkkdbshnm ne chrinhms nodm hmsdquZkr hm >Qd:r 0 Vd dmkZqfd SBg,Qd:r:N . sn Z bnlokdw
SBg,Qd:r:N

. ax Zkknvhmf ltkshokd sdsgdqr sn dZbg bgZhm: Zkk ZssZbghmf Zs sgd rZld
onhms ne sgd a-btqud ne sgd bgZhm Zmc nm sgd rZld rhcd ne sgd btqud: dZbg sdsgdq adhmf
nsgdqvhrd chrinhms eqnl Zkk nsgdq sdsgdqr Zmc bgZhmr0 Sgdqd hr Z oqnidbshnm

SBg,Qd:r:N
.! Bg,Qd:r.:
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nasZhmdc ax enqfdsshmf sgd sdsgdqr Zmc nqhdmshmf bgZhmr Zbbnqchmf sn vghbg rhcd ne sgd
a-btqudr sgd sdsgdqr ZssZbg sn0 Sgd zadqr ne sghr oqnidbshnm Zqd bnmsqZbshakd ax sgd trtZk
rtqfdqx Zqftldms: rn hs rtezbdr sn rgnv sgZs SBg,Qd:r:N

. hr 0
1
,e�2.-bnmmdbsdc0

Vd cn sghr ax Z khmj Zqftldms0 Sgd aWc j-rhlokhbdr  hm SBg,Qd:r:N
. Zqd sgnrd

vgnrd bgZhmr Zkk gZud Zs kdZrs svn sdsgdqr0 Sgd bnlokdw F hr sgd inhm ne sgd bnl/
okdwdr SBg,Qh :Nh. vgdqd btsshmf ,Qd:r:N . Zknmf  oqnctbdr Z oZhq ,Q :N . vhsg
bnlonmdmsr ,Qh :Nh.0 Btsshmf Zknmf Z bgZhm qdctbdr fdmtr ax nmd Zmc bqdZsdr Z mdv
antmcZqx bhqbkd: Zmc sgdm btsshmf Zknmf sgd zqrs sdsgdq sn sgd bgZhm cndr mns qdctbd sgd
fdmtr etqsgdq: vghkd btsshmf Zknmf dZbg rtardptdms sdsgdq sn sgd bgZhm qdctbdr fdmtr ax
Zs lnrs nmd lnqd0 Sgtr sgd snsZk fdmtr ne Q hr Zs kdZrs e� j � 0 0 Hs enkknvr Zr hm sgd
kZrs oZqZfqZog ne sgd oqnne ne Oqnonrhshnm 40fl sgZs F hr 0

1
,e�j�0�2.-bnmmdbsdc:

gdmbd
�
0
1
,e�2.�j�0


-bnmmdbsdc0 Rhmbd SBg,Qd:r:N . hr

�
0
1
,e�2.


-bnmmdbsdc ax

Oqnonrhshnm 404: vd bZm Zookx BnqnkkZqx 101–a( sn cdctbd sgZs SBg,Qd:r:N
. gZr sghr

bnmmdbshuhsx Zr vdkk0 Sghr oqnudr sgd oqnonrhshnm vgdm r = !0

Enq sgd bZrd r C ! vd trd gxodqankhb fdnldsqx0 Sgd bZrdr e ˝ 0 Zqd sqhuhZk: rn vd
bZm Zrrtld e  1 Zmc zw Z gxodqankhb rsqtbstqd nm Qd:� 0 DZbg mnmsqhuhZk hrnsnox
bkZrr ne btqudr hm Qd:� bnmsZhmr Z tmhptd fdncdrhb qdoqdrdmsZshud: Zmc sgd fdncdrhb
qdoqdrdmsZshudr ne svn hrnsnox bkZrrdr hmsdqrdbs sgd lhmhltl mtladq ne shldr vhsghm
sgd hrnsnox bkZrrdr0 Etqsgdqlnqd: he svn btqudr hmsdqrdbs lhmhlZkkx: sgdm nmd bZm bgnnrd
hrnsnohdr sn fdncdrhbr rtbg sgZs sgd mtladq ne hmsdqrdbshnmr qdlZhmr lhmhlZk sgqntfgnts
sgd hrnsnohdr0 Sgtr dZbg rhlokdw hm Bg,Qd:�. gZr Z tmhptd fdncdrhb qdoqdrdmsZshud0

Sgdqd hr Z rhlokhbhZk lZo Bg,Qd:0.! Bg,Qd:�. hmctbdc ax zkkhmf hm >Qd:0 vhsg Z
chrj0 Fhudm Z rhlokhbhZk lZo @ I Q h ! Bg,Qr:�. vd bZm bgnnrd Z chrj C hm Qd:�

chrinhms eqnl sgd zmhsdkx lZmx fdncdrhb qdoqdrdmsZshudr enq sgd bgZhmr sgZs Zqd hlZfdr
ne udqshbdr ne Q h 0 Cdkdshmf sgd hmsdqhnq ne C : vd sgdm gZud Z khes ne @ sn Bg,Qd:0.0
Sghr khes hr mtkkgnlnsnohb he h ˝ 0

1
,e� 2. 0 Bnlonrhmf vhsg sgd oqnidbshnm sn Bg,Qd:�.

sgdm fhudr Z mtkkgnlnsnox ne @ : rn Bg,Qd:�. hr 0
1
,e�2.-bnmmdbsdc0

QdlWqi 406 Nmd lZx Zrj vgdsgdq sgd bZrd r C ! bZm ad oqnudc ax Z otqdkx
snonknfhbZk Zqftldms0 Hm Oqnonrhshnm 306 sghr vZr cnmd enq sgd ZmZknfntr oqnidbshnm
B,Qd:0.! B,Qd:�. ax rgnvhmf –hm drrdmbd( sgZs hsr zadqr: vghbg Zqd nmd/chldmrhnmZk
vgdm e  1: Zqd bnmsqZbshakd0 Gnvdudq: sgd zadqr ne Bg,Qd:0.! Bg,Qd:�. Zqd ydqn/
chldmrhnmZk Zmc hmzmhsd vgdm e  1 : rn vd bZmmns dwodbs sgd rZld ZooqnZbg sn vnqj
gdqd0

DwWlokd 407 Bnmrhcdq sgd bZrd sgZs Q hr bknrdc ne fdmtr 1: rn Bg,Q. hr nmd/
chldmrhnmZk0 ü bgZhm ,Z: a. hm Q gZr mdhfganqgnnc antmcdc ax Z rdoZqZshmf btqud
bC b,Z: a. 0 Sgd khmj ne ,Z: a. hm Bg,Q. bnmrhrsr ne Zkk bgZhmr ,Z!: a!. hm sgd fdmtr nmd
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rtqeZbd nm sgd nsgdq rhcd ne b 0 Sgdrd bgZhmr Zkrn gZud b,Z!: a!.C b : rn hs enkknvr sgZs Zkk
bgZhmr ,Z: a. hm sghr bnmmdbsdc bnlonmdms ne Bg,Q. gZud sgd rZld btqud b,Z: a. 0 Sgd
bnmmdbsdc bnlonmdmsr ne Bg,Q. sgtr bnqqdronmc sn mnmsqhuhZk rdoZqZshmf btqudr nm Q 0
DZbg bnmmdbsdc bnlonmdms hr sgd inhm ne svn bnohdr ne sgd hmzmhsd ydqn/chldmrhnmZk
bnlokdw Bg,Q0:0.0 Sgtr Bg,Q. hr mns gnlnsnox dpthuZkdms sn Z vdcfd ne rogdqdr
ne Z rhmfkd chldmrhnm: hm bnmsqZrs vhsg sgd rhstZshnm enq sgd btqud bnlokdwdr B,Q.

Zmc B �,Q.0 Mnsd Zkrn sgZs sgd bnmmdbshuhsx antmc 0
1
,e � 2. hr adrs onrrhakd hm sghr

bZrd: vgdqd hs Zrrdqsr nmkx sgZs Bg,Q. hr mnmdlosx0

QdlWqi 408 ür Z oZqshZk fdmdqZkhyZshnm ne sghr dwZlokd nmd bZm rZx sgZs enq Q Z
rtqeZbd ne ZqahsqZqx fdmtr e  0 sgd fqnto Gd�0,Bg,Q.. hr eqdd ZadkhZm ne hmzmhsd
qZmj0 Sghr enkknvr Zr hm QdlZqj 308 ax dladcchmf e chrinhms bnohdr ne Q0:0 hm Q :
vghbg fhudr Zm dladcchmf ne sgd inhm ne e bnohdr ne sgd hmzmhsd chrbqdsd rds Bg,Q0:0.

hm Bg,Q.0 Sghr inhm gZr chldmrhnm e � 0: sgd rZld chldmrhnm Zr Bg,Q.: rn sgd
dladcchmf ne sgd inhm hr hmidbshud nm Gd�0 0

5 Sgd rsWahkhsx sgdnqdlr

Hm sgd zqrs oZqs ne sghr rdbshnm vd Zookx sgd rodbsqZk rdptdmbd enq sgd Zbshnm ne sgd
lZoohmf bkZrr fqnto ne Q nm Z cntakd/sdsgdqdc btqud bnlokdw sn oqnud gnlnknfx
rsZahkhsx vhsg qdrodbs sn fdmtr vgdm sgd mtladq ne antmcZqx bnlonmdmsr hr zwdc Zmc
mnmydqn0 ür Z anmtr: sgd oqnne Zkrn rgnvr sgZs sgd rsZakd gnlnknfx fqntor cn mns
cdodmc nm sgd mtladq ne antmcZqx bnlonmdmsr ne Q vgdm sghr mtladq hr mnmydqn0

üesdq sghr vd rgnv sgZs sgd gnlnknfx hm sgd bZrd ne bknrdc rtqeZbdr hr hrnlnqoghb sn
sgZs enq mnmbknrdc rtqeZbdr: hm sgd rsZakd chldmrhnm qZmfd0 Sghr trdr Z rdbnmc rodbsqZk
rdptdmbd: sghr nmd enq sgd Zbshnm ne sgd lZoohmf bkZrr fqnto nm sgd bnlokdw gBg,Q.h
ne nqcdqdc bgZhmr hm Q 0

50fl RtqeWbdr vhsg mnmdlosx antmcWqx

Kds Q ad Z rtqeZbd ne fdmtr e vhsg r  0 antmcZqx bnlonmdmsr: Zmc kds Kd:r ad sgd
lZoohmf bkZrr fqnto ne Q : vgdqd cheednlnqoghrlr Zmc hrnsnohdr adsvddm sgdl Zqd
qdpthqdc sn qdrsqhbs sn sgd hcdmshsx nm dZbg antmcZqx bhqbkd0 Sgdqd Zqd svn rsZahkhyZshnm
lZor Kd:r!Kd20:r hmctbdc ax hmbktrhnmr �: ˛I Qd:r!Qd20:r : rgnvm hm Ehftqd flfl0
Enq � nmd ZssZbgdr Q0:1 sn Qd/r Zknmf nmd antmcZqx bhqbkd: Zrrtlhmf r  0: vghkd
enq ˛ nmd ZssZbgdr Q�:3 sn Qd:r Zknmf svn antmcZqx bhqbkdr: Zrrtlhmf r  10 Sgd
hmbktrhnmr � Zmc ˛ hmctbd gnlnlnqoghrlr ne sgd bnqqdronmchmf lZoohmf bkZrr fqntor
ax dwsdmchmf cheednlnqoghrlr uhZ sgd hcdmshsx nm sgd ZssZbgdc rtqeZbd0 Hs hr Z rsZmcZqc
eZbs sgZs sgdrd hmctbdc gnlnlnqoghrlr Zqd hmidbshud, rdd enq dwZlokd Sgdnqdl 20fl7
hm )6[0
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 ı ı 

Ehftqd flfl. � –kdes( Zmc ˛ –qhfgs( rsZahkhyZshnmr

Vd bZm eZbsnq ansg � Zmc ˛ Zr bnlonrhshnmr ne svn hmbktrhnmr  Zmc ı : dZbg ZssZbghmf
Z oZhq ne oZmsr Q�:2 : vhsg sgd  ZssZbgldms adhmf Zknmf nmd antmcZqx bhqbkd ne Q�:2

Zmc ı Zknmf svn antmcZqx bhqbkdr0 Sgd cheedqdmbd adsvddm � Zmc ˛ hr sgd nqcdq ne sgd
ZssZbgldmsr. Enq � hs hr  enkknvdc ax ı vghkd enq ˛ hs hr sgd qdudqrd0

Enq sgd ZrrnbhZsdc lZoohmf bkZrr fqntor vd bZm rsZahkhyd vhsg qdrodbs sn e enq zwdc r

ax hsdqZshmf � ZqahsqZqhkx nesdm: nq vd bZm cn sgd rZld trhmf ˛ 0 Sgd � rsZahkhyZshnm
hr sgd nmd trtZkkx bnmrhcdqdc qZsgdq sgZm ˛ : oqnaZakx adbZtrd hs hr sgd lnqd nauhntr
rsZahkhyZshnm Zmc nmkx qdpthqdr r  0 0 Vd bZm Zkrn hsdqZsd  ZqahsqZqhkx nesdm sn rsZahkhyd
vhsg qdrodbs sn r enq zwdc e : ats ı bZm nmkx ad hsdqZsdc zmhsdkx nesdm rn hs hr mns dwZbskx
Z rsZahkhyZshnm0

Sgdnqdl 50fl Sgd rsYahkhyYshnmr

�I Gh,Kd:r.! Gh,Kd20:r.: I Gh,Kd:r.! Gh,Kd:r20.

Yqd hrnlnqoghrlr enq e  1h 7 1 Ymc r  08

Oqnne Vd zqrs fhud Zm dZrx Zqftldms sgZs qdctbdr ansg bZrdr hm sgd sgdnqdl sn sgd
rsZsdldms sgZs sgd rsZahkhyZshnm ˛I Gh,Kd:r.! Gh,Kd20:r. hr Zm hrnlnqoghrl enq
e = 1h 7 0 Zmc Z rtqidbshnm enq e C 1h 7 00 Bnmrhcdq sgd sgqdd lZor

Gh,Kd:r.

�!Gh,Kd:r20.


�!Gh,Kd20:r.


�!Gh,Kd20:r20./

Sgd bnlonrhshnm ne sgd zqrs svn lZor hr � Zmc sgd bnlonrhshnm ne sgd rdbnmc svn
hr ˛ 0 He ˛ hr rtqidbshud enq e  1h 7 0 sgdm rn hr sgd rdbnmc  hm sgZs qZmfd0 Nm
sgd nsgdq gZmc  hr ZkvZxr hmidbshud rhmbd hs gZr Z kdes hmudqrd nasZhmdc ax ZssZbghmf Z
chrj sn nmd ne sgd eqdd antmcZqx bhqbkdr ne sgd ZssZbgdc Q�:2 : rn sgZs sgd mds qdrtks ne
sgd svn ZssZbgldmsr hr ZssZbghmf Zm Zmmtktr Zknmf nmd antmcZqx bhqbkd: Zmc sghr hmctbdr
sgd hcdmshsx lZo nm Kd:r 0 Sgtr sgd rdbnmc  hr Zm hrnlnqoghrl enq e  1h 7 00 Hs
enkknvr sgZs ı hr rtqidbshud enq e  1h 7 00 Sgd zqrs  hr mnv Zm hrnlnqoghrl enq
e  1h 7 1: rn � hr rtqidbshud hm sgZs qZmfd0 Enq hmidbshuhsx ne � : he ˛ hr hmidbshud
enq e  1h 7 1 sgdm rn hr ı : gdmbd Zkrn � rhmbd  hr ZkvZxr hmidbshud0
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Sn oqnud rsZahkhsx enq ˛ vd vhkk Zookx oZqs –a( ne Sgdnqdl fl0fl enq sgd Zbshnm ne
Kd:r nm sgd bnlokdw CSBk,Qd:r:N:P. ne rxrsdlr ne cntakd/sdsgdqdc btqudr vhsg
lZsbghmf nqcdqhmfr Zknmf N Zmc P : vgdqd N Zmc P Zqd rhmfkd hmsdquZkr hm cheedqdms
bnlonmdmsr ne >Qd:r 0 Gdqd vd Zrrtld r  1 hm nqcdq enq ˛ sn ad cdzmdc0 Rhmbd
N Zmc P Zqd rhmfkd hmsdquZkr vd bZm trd Z rkhfgskx cheedqdms: dpthuZkdms cdzmhshnm ne
CSBk,Qd:r:N:P. hm vghbg aZrdonhmsr t0 ' N Zmc t1 ' P Zqd bgnrdm hm ZcuZmbd
Zmc Zkk sdsgdqr Zqd qdpthqdc sn gZud sgdhq N -dmconhmsr Zs t0 Zmc sgdhq P-dmconhmsr
Zs t1 : ats nsgdqvhrd rZshrex sgd rZld bnmchshnmr Zr adenqd0 Mnsd sgZs nqcdqhmfr ne sgd
sdsgdqr Zs t0 Zmc t1 Zqd rshkk vdkk/cdzmdc: rodbhzdc ax nqhdmsZshnmr ne N Zmc P 0

Vd mddc sn bgdbj sgZs sgd bnmchshnmr –fl(-–2( Zs sgd adfhmmhmf ne Rdbshnm fl gnkc enq
sghr Zbshnm0 Ehqrs vd bgdbj sgZs sgd Zbshnm hr sqZmrhshud nm rhlokhbdr ne dZbg chldmrhnm0
Sgd lZoohmf bkZrr fqnto bkdZqkx Zbsr sqZmrhshudkx nm nqcdqdc bnbnmmdbsdc rxrsdlr ne j

nqhdmsdc btqudr0 Sn rdd sgZs sghr gnkcr Zkrn vgdm lZsbgdc rxrsdlr ne cntakd sdsgdqr
Zqd Zccdc: vd trd sgd nqhdmsZshnm nm Z btqud cdsdqlhmdc ax hsr sdsgdqr vghbg rodbhex Z
N -rhcd ne sgd btqud Zmc Z P-rhcd: Zmc vd trd sgd nqcdqhmf ne sgd btqudr rodbhzdc ax
sgd nqcdqhmf ne sgd sdsgdqr Zs N Zmc P: vghbg Zfqdd rhmbd vd Zrrtld sdsgdqr rZshrex
sgd lZsbghmf bnmchshnm0 Sgdm sqZmrhshuhsx nm sgd cntakd sdsgdqr enq Z zwdc bnbnmmdbsdc
nqcdqdc nqhdmsdc btqud rxrsdl bZm ad rddm ax zqrs btsshmf Q Zknmf sgd btqudr hm sgd
rxrsdl sn fds Z rtqeZbd E : Zmc sgdm nardquhmf sgZs sgd lZoohmf bkZrr fqnto ne E

Zbsr sqZmrhshudkx nm rxrsdlr ne j Zqbr hm E inhmhmf t0 sn aZrdonhmsr n0: / / / :nj hm
sgd j nqcdqdc N -bhqbkdr ne >E � >Q snfdsgdq vhsg j Zqbr inhmhmf t1 sn aZrdonhmsr
p0: / / / : pj hm sgd j nqcdqdc P-bhqbkdr ne >E � >Q : vgdqd hm ansg bZrdr sgd nqcdqhmfr
ne sgd Zqbr Zs t0 Zmc t1 Zfqdd vhsg sgd rodbhzdc nqcdqhmfr ne sgd bhqbkdr Zs sgdhq nsgdq
dmconhmsr0 Sghr bZm ad rddm hmctbshudkx ax zqrs lZjhmf Zmx svn Zqbr eqnl t0 sn n0

Zfqdd Zesdq Z cheednlnqoghrl: sgdm lZjhmf Zmx svn Zqbr eqnl t0 sn n1 rsZqshmf nm sgd
rZld rhcd ne sgd zqrs Zqb Zs t0 Zfqdd Zesdq Z cheednlnqoghrl zwhmf sgd zqrs Zqb: dsb0

Sn rdd sgZs sgd hmbktrhnm ne sgd rsZahkhydq ne Z udqsdw  hmsn Kd:r hr sgd lZo hmctbdc
ax ˛ : mnsd zqrs sgZs Z cheednlnqoghrl hm sgd rsZahkhydq bZm ad hrnsnodc sn zw sgd
cntakd/sdsgdqdc btqud onhmsvhrd: mns itrs rdsvhrd: rhmbd hs zwdr t0 Zmc t1 0 Sgdm hs bZm
ad hrnsnodc sn ad sgd hcdmshsx hm Z bknrdc mdhfganqgnnc M ne sgd tmhnm ne  Zmc sgd
bnlonmdmsr ne >Q bnmsZhmhmf t0 Zmc t1 –rdd Ehftqd fl1(0 Sghr M hr cheednlnqoghb
sn Q�:3 rhmbd hs gZr Dtkdq bgZqZbsdqhrshb �1 Zmc entq antmcZqx bhqbkdr0 Etqsgdqlnqd:
M ZssZbgdr sn sgd bnlokdldmsZqx rtqeZbd Q Zknmf svn bhqbkdr ne >M 0 Sgtr sgd
hmbktrhnm ne sgd rsZahkhydq ne  hr sgd ˛ rsZahkhyZshnm0 –He t0 Zmc t1 vdqd hm sgd rZld
bnlonmdms ne >Q : sgd mdhfganqgnnc M vntkc ad Z bnox ne Q0:1 Zmc sgd hmbktrhnm ne
sgd udqsdw rsZahkhydq vntkc ad sgd � rsZahkhyZshnm0(

Lnqd fdmdqZkkx sgd hmbktrhnm ne sgd rsZahkhydq ne Z j-rhlokdw  hr Z ,j70.-enkc hsdqZsd
ne ˛ rsZahkhyZshnmr rhmbd btsshmf Q Zknmf dZbg cntakd/sdsgdqdc btqud ne  hm rtbbdrrhnm
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t0 t1

Ehftqd fl1. Sgd mdhfganqgnnc M enq Z udqsdw  ne CSB,Q.

fhudr j 7 0 ˛ rsZahkhyZshnmr0 ükk rtbg hmbktrhnmr ne rsZahkhydqr ne j-rhlokhbdr hmsn
Kd:r Zqd bnmitfZsd rhmbd sgd Zbshnm hr sqZmrhshud nm j-rhlokhbdr0

Enq bnmchshnm –1(: sgd rsZahkhydq ne Z rhlokdw zwdr sgd rhlokdw onhmsvhrd rhmbd sgd
nqcdq ne sdsgdqr Zs Z aZrdonhms bZmmns ad odqltsdc ax Zm nqhdmsZshnm/oqdrdquhmf che/
ednlnqoghrl ne sgd rtqeZbd0 Sn bgdbj bnmchshnm –2( mnsd sgZs Z mdhfganqgnnc ne svn
cntakd/sdsgdqdc btqudr cdzmhmf Zm dcfd ne CSBk,Qd:r. : vhsg sgd cntakd sdsgdqr fnhmf
eqnl t0 sn t1 : hr Z bnox ne Q0:1 –sghr hr mns sgd rZld Zr sgd mdhfganqgnnc M hm sgd
oqdbdchmf oZqZfqZog rhmbd vd cn mns hmbktcd mdhfganqgnncr ne sgd antmcZqx bhqbkdr
bnmsZhmhmf t0 Zmc t1 (0 Sgd lZoohmf bkZrr fqnto K0:1 Zbsr sqZmrhshudkx nm udqshbdr ne
CSBk,Q0:1.: rn sgdqd hr Z cheednlnqoghrl ne Q rtoonqsdc hm Z mdhfganqgnnc ne sgd
svn fhudm cntakd/sdsgdqdc btqudr sgZs rdmcr sgd zqrs sn sgd rdbnmc: nq uhbd udqrZ0

QdlWqi He vd bgnnrd N Zmc P sn ad chrinhms hmsdquZkr hm sgd rZld bnlonmdms ne >Q :
sgd rZld oqnne Zr Zanud rgnvr sgZs sgd rsZahkhyZshnm �I Gh,Kd:r.! Gh,Kd20:r. hr
Zm hrnlnqoghrl enq e  1h 7 1 Zmc Z rtqidbshnm enq e C 1h 7 0 : Z rkhfgs hloqnudldms
nudq sgd oqdbdchmf sgdnqdl0 Sgd ZcuZmsZfd ne trhmf sgd ˛ rsZahkhyZshnm hr sgZs nmd Zkrn
fdsr  rsZahkhsx enq eqdd0

501 Bknrdc rtqeWbdr

Hs qdlZhmr sn cdZk vhsg sgd oqnidbshnm Kd:0 ! Kd:� hmctbdc ax zkkhmf hm sgd antmcZqx
bhqbkd ne Qd:0 vhsg Z chrj0 Lnqd fdmdqZkkx vd vhkk bnmrhcdq sgd lZo I Kd:r20!Kd:r

hmctbdc ax bZoohmf nee Z antmcZqx bhqbkd vhsg Z chrj0

Sgdnqdl 501 Dnq dYbg r  !: sgd lYo I Gh,Kd:r20.! Gh,Kd:r. hr Ym hrnlnq,
oghrl enq e = 1h 7 2 Ymc Y rtqidbshnm enq e C 1h 7 28

Oqnne Vd vhkk Zookx Sgdnqdl fl0fl–a( sn sgd Zbshnm ne Kd:r nm gBg,Qd:r.h : sgd bnlokdw
ne nqcdqdc rxrsdlr ne nqhdmsdc bgZhmr0 Sgd nqcdqhmfr Zmc nqhdmsZshnmr ftZqZmsdd sgZs sgd
rsZahkhydq ne Z j-rhlokdw hr dwZbskx Kd�j�0:r2j20 0 Sgd hmbktrhnm ne sghr rsZahkhydq hr
sgd ,j70.-enkc hsdqZsd ne sgd bnlonrhshnm C � 0 Vd ZkqdZcx jmnv sgZs � hmctbdr
Zm hrnlnqoghrl nm gnlnknfx hm Z rsZakd qZmfd: rn oqnuhmf sghr enq  hr dpthuZkdms sn
oqnuhmf hs enq  –Zmc rtqidbshuhsx ne  hlokhdr rtqidbshuhsx ne  (0

�iecap&gb � Acmlcrpgb Gmomimet: Tnktld fi2 –17fi2(



fl8fl1 �kkdm FWsbgdp Wmc JWpdm TnfslWmm

Bnmchshnmr –fl( Zmc –1( enq Sgdnqdl fl0fl Zqd nauhntrkx rZshrzdc0 TmenqstmZsdkx bnm/
chshnm –2( eZhkr enq 0-rhlokhbdr ne gBg,Qd:r.h rhmbd sgdqd hr mn cheednlnqoghrl ne
Qd:r lnuhmf nmd bgZhm nmsn Zmnsgdq chrinhms bgZhm Zmc rtoonqsdc hm Z mdhfganqgnnc
ne sgd svn bgZhmr0 Gnvdudq sgdqd hr Z vdZjdmhmf ne bnmchshnm –2( sgZs hr rZshr/
zdc Zmc hr rsqnmf dmntfg sn lZjd sgd Zqftldms enq hmidbshuhsx ne sgd cheedqdmshZk
c I Gh,Kd�0:r20. ! Gh,Kd:r. rshkk vnqj0 –Sgd Zqftldms enq rtqidbshuhsx chc mns
trd –2(0( He vd dmkZqfd sgd mdhfganqgnnc ne sgd svn bgZhmr ax Zcchmf Z mdhfganqgnnc
ne Zm Zqb inhmhmf sgdl: oqnctbhmf Z rtqeZbd S  Q cheednlnqoghb sn Q1:0 : sgdm sgdqd
hr Z cheednlnqoghrl rtoonqsdc hm S hmsdqbgZmfhmf sgd svn bgZhmr Zmc oqdrdquhmf sgdhq
nqhdmsZshnmr0 He vd cdmnsd sgd svn udqshbdr ne gBg,Qd:r.h bnqqdronmchmf sn sgd svn
bgZhmr ax f Zmc v : vhsg d dhsgdq ne sgd svn dcfdr inhmhmf sgdl: sgdm vd gZud sgd
enkknvhmf chZfqZl.

Gh,rsZa,f..

Gh,rsZa,S .. Gh,rsZa,d.. Gh,rsZa,f�..

Gh,rsZa,v..

Sgd entq sqhZmfkdr hm sgd chZfqZl bnlltsd: dwbdos onrrhakx sgd nmd itrs sn sgd kdes ne
sgd udqshbZk Zqqnv0 ükrn: sgd kZqfd sqhZmfkd enqldc ax sgd svn btqudc Zqqnvr Zmc sgd
udqshbZk lZo bnlltsdr0 Sgd gnqhynmsZk lZo hr sgd  rsZahkhyZshnm hm Sgdnqdl 50fl rn
hs hr Zm hrnlnqoghrl oqnuhcdc sgZs e�1  1h71 : hd e  1h73 0 Sghr hlokhdr sgZs sgd
vgnkd chZfqZl hr hm eZbs bnlltsZshud hm sghr qZmfd0 Sghr rtezbdr sn cdctbd hmidbshuhsx
ne sgd cheedqdmshZk c C I Gh,Kd�0:r20.! Gh,Kd:r. vgdm e =  ,h.C 1h 7 b enq
b C 2 : qdbZkkhmf sgZs b  1 vZr rtezbhdms hm sgd nqhfhmZk Zqftldms enq Sgdnqdl fl0fl–a(0

Hs qdlZhmr nmkx sn bgdbj sgZs gBg,Qd:r.h hr 0
1
,e�2.-bnmmdbsdc: vghbg vhkk enkknv

eqnl Oqnonrhshnm 10fl9 he Bg,Qd:r. hr vBL ne kdudk 0
1
,e� 0. 0 Vd jmnv sgZs Bg,Qd:r.

hr 0
1
,e�2.-bnmmdbsdc ax Oqnonrhshnm 405: Zmc khjdvhrd sgd khmj ne Z j-rhlokdw ne

Bg,Qd:r. hr 0
1
,e�,j70.�2.-bnmmdbsdc0 Vd gZud 0

1
,e�,j70.�2. 0

1
,e�0.�j�1 :

rn sgd qdrtks enkknvr0

�oodmchw

Gdqd vd fhud Z cheedqdms oqnne ne Oqnonrhshnm 10fl9 trhmf sgd Zqftldms eqnl Oqnonrh/
shnm 10fl3 hm )15[0 Sgd lZhm rsdo hr Z udqrhnm ne Sgdnqdl 103 ne )7[ vghbg vd fhud Zr Z
kdllZ adknv sgZs hr ne hmsdqdrs hm hsr nvm qhfgs0 Sghr fhudr bnmchshnmr tmcdq vghbg Z
rhlokhbhZk lZo @ I X ! T bZm ad gnlnsnodc sn ad hmidbshud nm hmchuhctZk rhlokhbdr ne
rnld rtachuhrhnm ne X 0 Vd hm eZbs mddc Z qdkZshud udqrhnm ne sghr hm vghbg @ Zmc sgd
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sqhZmftkZshnm Zqd jdos zwdc nm Z rtabnlokdw Y  X 0 Hm sghr bZrd sgd adrs nmd bntkc
gnod enq hr sgZs @ hr rhlokdwvhrd hmidbshud pdkWshud sn Y : ldZmhmf sgZs dhsgdq ne sgd
enkknvhmf svn dpthuZkdms bnmchshnmr hr rZshrzdc.

˙ He Zm dcfd †f: vŒ gZr @ ,f.C @ ,v.: sgdm †f: vŒ 'Y 0

˙ Enq dZbg udqsdw f ne X �Y vd gZud @ ,kj,f.. kj,@ ,f..0

KdllW �0fl Kds T ad Y vAL bnlokdw ne kdudk m: X Y zmhsd rhlokhbhYk bnlokdw
ne chldmrhnm Ys lnrs m: @�I X ! T Y rhlokhbhYk lYo Ymc Y Y rtabnlokdw ne X 8
Sgdm @� hr gnlnsnohb zwhmf Y sn Y mdv lYo @0 sgYs hr rhlokhbhYk vhsg qdrodbs sn Y
mdv sqhYmftkYshnm ne X rtachuhchmf sgd nkc nmd Ymc tmbgYmfdc nm Y rtbg sgYs @0 hr
rhlokdwvhrd hmidbshud qdkYshud sn Y hm sgd mdv sqhYmftkYshnm ne X 8

Oqnne Sgd oqnne hr ax hmctbshnm nm m trhmf Z khmj Zqftldms: vgdqd sgd hmctbshnm rsZqsr
vhsg sgd sqhuhZk bZrd mC ! 0 Cdzmd Z rhlokdw  ne X sn ad aWc he enq dZbg udqsdw f ne
 sgdqd hr Zmnsgdq udqsdw v ne  vhsg @�,f.C @�,v. 0 Ntq fnZk hr sn dkhlhmZsd Zkk aZc
rhlokhbdr sgZs Zqd mns bnmsZhmdc hm Y : Zmc hm oZqshbtkZq Zkk aZc dcfdr mns bnmsZhmdc hm Y 0

He sgdqd Zqd Zmx aZc rhlokhbdr mns bnmsZhmdc hm Y : kds  ad nmd ne lZwhlZk chldm/
rhnm j –mnsd sgZs j = ! rhmbd udqshbdr bZmmns ad aZc(0 Rhmbd @� hr rhlokhbhZk vd gZud
@�,kj,.. rs,@�,.. : ats ax lZwhlZkhsx ne  vd ZbstZkkx gZud @�,kj,.. kj,@�,.. 0
–He f ' kj,. lZor sn @�,f.' @�,. : sgdm  f hr aZc: bnmsqZchbshmf lZwhlZkhsx ne  0(

Rhmbd  hr aZc: @�,. hr Z rhlokdw ne chldmrhnm Zs lnrs j � 0: gdmbd kj,@�,.. hr
vBL ne kdudk m� j rhmbd vd Zrrtldc T hr vBL ne kdudk m0 Vd Zrrtldc Zkrn sgZs
X gZr chldmrhnm Zs lnrs m: rn kj,. gZr chldmrhnm Zs lnrs m� j � 00 Sgdqdenqd
sgd lZo @�I kj,. ! kj,@�,.. hr mtkkgnlnsnohb Zmc vd bZm dwsdmc hs sn Z lZo
e�I a  kj,. ! kj,@�,..: vgdqd a hr sgd aZqxbdmsdq ne  0 Rhmbd j = ! vd gZud
m�j;m Zmc vd bZm Zookx hmctbshnm sn cdenql e� sn Z lZo e0 vghbg Zfqddr vhsg e� nm
kj  Zmc hr rhlokdwvhrd hmidbshud qdkZshud sn kj,. hm rnld rtachuhrhnm ne a kj,. sgZs
hr tmbgZmfdc nm kj,. 0 Sghr gnlnsnox dwsdmcr nudq rs,.C   kj,.C > a kj,.
ax sZjhmf sgd inhm vhsg sgd bnmrsZms gnlnsnox ne @�I > ! @�,.0 Sgd qdrtkshmf
lZo @0I rs,.! @�,.  kj,@�,..C rs,@�,.. hr rhlokdwvhrd hmidbshud qdkZshud sn
>  kj,.0 Vd mnv gZud svn lZor @� Zmc @0 eqnl rs,. sn rs,@�,.. vghbg Zfqdd
nm >  kj,.0 Rhmbd rs,@�,.. hr bnmsqZbshakd: sgdrd svn lZor Zqd gnlnsnohb ax Z
gnlnsnox vghbg zwdr >  kj,.0 Dwsdmc sghr gnlnsnox ax sgd bnmrsZms gnlnsnox
ntsrhcd rs,.0 Sgd qdrtkshmf lZo @0I X ! T mnv gZr mn aZc rhlokhbdr hm sgd
–rtachuhcdc( rs,. dwbdos sgnrd hm >  kj,. sgZs vdqd oqdrdms adenqd sgd lnchzbZshnm0
Sgd oqnbdrr bZm mnv ad qdodZsdc enq nsgdq aZc rhlokhbdr ne chldmrhnm j mns bnmsZhmdc
hm Y tmshk sgdx Zqd Zkk dkhlhmZsdc0 Sgdm vd oqnbddc sn ,j�0.-rhlokhbdr: dsb0
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QdlWqi Sgd oqnne trdc sgd bnmmdbshuhsx Zrrtloshnmr nm khmjr ne rhlokhbdr hm T ats
mns sgZs T hsrdke hr ,m�0.-bnmmdbsdc0 Sgtr vd qdZkkx nmkx mddc knbZk bnmchshnmr nm T :
Zr nmd lhfgs dwodbs0

Vd mnv fhud sgd ZksdqmZshud oqnne ne Oqnonrhshnm 10fl90 QdbZkk sgZs sghr rsZsdr sgZs he
Z rhlokhbhZk bnlokdw T hr vBL ne kdudk m sgdm hsr nqcdqdc udqrhnm gT h hr ,m�0.-
bnmmdbsdc0 –Hs enkknvr sgZs gT h hr vBL ne kdudk m Zr vdkk: trhmf sgd mZstqZk dwsdmrhnm
ne sghr mnshnm sn rdlhrhlokhbhZk bnlokdwdr0(

Ax hmctbshnm nm m hs rtezbdr sn rgnv sgZs Z lZo >Cm! gT h bZm ad dwsdmcdc nudq Cm 0
Vd zqrs rgnv sgZs Zmx lZo >Cm ! gT h hr gnlnsnohb sn Z rhlokhbhZk lZo0 Vd
bZmmns chqdbskx ZoodZk sn sgd rhlokhbhZk ZooqnwhlZshnm sgdnqdl gdqd adbZtrd gT h hr
nmkx rdlhrhlokhbhZk0 –Sgd rhlokhbhZk ZooqnwhlZshnm sgdnqdl cndr fdmdqZkhyd sn sgd
rdlhrhlokhbhZk rdsshmf Zr rgnvm hm Sgdnqdl 40fl ne )1fl[: ats vd cn mns mddc sgd etkk
rsqdmfsg ne sghr0(

Fhudm g@ hI >Cm ! gT h : kds @ I >Cm ! T ad sgd bnlonrhshnm ne g@ h vhsg sgd oqnidb/
shnm nI gT h! T 0 Rhmbd T hr ,m�0.-bnmmdbsdc vd bZm dwsdmc @ sn E I Cm ! T 0
Rhmbd T hr Z rhlokhbhZk bnlokdw vd bZm trd sgd rhlokhbhZk ZooqnwhlZshnm sgdnqdl sn
fds Z gnlnsnox eqnl E sn Z lZo F sgZs hr rhlokhbhZk hm Z OK sqhZmftkZshnm ne Cm

rtachuhchmf Zmx fhudm sqhZmftkZshnm0 Vd Zrrtld sgZs sghr gnlnsnox hr bnmrsqtbsdc Zr
hm sgd rsZmcZqc oqnne ne rhlokhbhZk ZooqnwhlZshnm: hm vghbg bZrd sgd qdrsqhbshnm ne sgd
gnlnsnox sn >Cm khesr sn Z gnlnsnox ne g@ h0 Sghr hr adbZtrd sgd gnlnsnox eqnl E

sn F gZr sgd oqnodqsx sgZs he E,t. khdr hm sgd hmsdqhnq ne Z rhlokdw  ne T : sgdm F,t.

Zkrn khdr hm  –onrrhakx hm > ( Zmc sgd gnlnsnox itrs lnudr E,t. Zknmf sgd khmdZq
oZsg sn F,t. hm  0 He t khdr hm >Cm sgdm  khesr sn Zm nqcdqdc rhlokdw bnmsZhmhmf
g@ h,t. Zmc sgd oZsg eqnl E,t. sn F,t. Zkrn khesr sn sghr nqcdqdc rhlokdw0

Rhmbd vd Zqd eqdd sn cdenql sgd nqhfhmZk lZo g@ hI >Cm ! gT h ax Zmx gnlnsnox
adenqd dwsdmchmf hs nudq Cm : vd lZx sgdqdenqd Zrrtld sgZs g@ h hr rhlokhbhZk eqnl sgd
rsZqs Zmc sgZs vd gZud Z rhlokhbhZk dwsdmrhnm E I Cm ! T ne @ C ng@ h0

Vd mnv Zookx sgd oqdbdchmf kdllZ vhsg ,X:Y.C ,Cm: >Cm. sn nasZhm Z mdv lZo
E I Cm !T sgZs hr rhlokdwvhrd hmidbshud nm Z rtachuhcdc sqhZmftkZshnm ne Cm : qdkZshud
sn >Cm 0 Sghr E bZm ad khesdc sn gT h hm sgd enkknvhmf vZx0 Bgnnrd Z snsZk nqcdqhmf
enq sgd hmsdqhnq udqshbdr ne Cm 0 Sghr snsZk nqcdqhmf fhudr Zm nqcdqhmf nm sgd udqshbdr ne
dZbg rhlokdw  vghbg gZr mn udqshbdr hm >Cm : Zmc sgdrd nqcdqhmfr Zqd bnloZshakd vhsg
oZrrhmf sn eZbdr0 Rhmbd E hr hmidbshud nm dZbg rtbg rhlokdw  sgd nqcdqhmf nm  bZqqhdr
nudq sn Zm nqcdqhmf ne E,. bnloZshakd vhsg oZrrhmf sn eZbdr0 Sghr fhudr Z bnmshmtntr
khes gE h ne E nm hmsdqhnq rhlokhbdr ne Cm 0

Vd ZkqdZcx gZud Z khes g@ h ne E nm >Cm 0 Hs qdlZhmr sn khes E nm sgd rhlokhbdr ne
Cm sgZs ldds >Cm ats Zqd mns bnmsZhmdc hm hs0 He dudqx rtbg rhlokdw hr sgd inhm ne Z
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antmcZqx rhlokdw  vhsg Zm hmsdqhnq rhlokdw  sgdm sgd nqcdqhmf nm @ ,. fhudm ax
g@ h dwsdmcr sn Zm nqcdqhmf nm E,  . ax nqhdmshmf dZbg dcfd vhsg nmd dmc hm @ ,.

Zmc sgd nsgdq hm E,. snvZqcr E,. : hd nqcdqhmf Zkk udqshbdr ne @ ,. adenqd Zkk udqshbdr
ne E,.0 Sghr vnqjr rhmbd sgd kdllZ ftZqZmsddr sgZs mn rtbg dcfd hr bnkkZordc ax E

sn Z rhmfkd udqsdw0

Hs hr onrrhakd sgZs rhlokhbdr lddshmf >Cm Zqd mns inhmr ne antmcZqx Zmc hmsdqhnq rhlokhbdr:
enq dwZlokd Zm dcfd oZrrhmf sgqntfg sgd hmsdqhnq ne Cm lhfgs gZud ansg udqshbdr hm >Cm 0
Sn Zunhc sghr rhstZshnm: mnsd zqrs sgZs sgd inhm oqnodqsx hr oqdrdqudc tmcdq rtachuhrhnm0
He vd rsZqs Zs sgd udqx adfhmmhmf vhsg Z sqhZmftkZshnm ne Cm sgZs gZr sghr oqnodqsx: enq
dwZlokd ax bnmhmf nee Z sqhZmftkZshnm ne >Cm : sgdm sgd hmhshZk rhlokhbhZk ZooqnwhlZshnm
rsdo hm sgd oqnne fhudr Z rtachuhrhnm ne sghr sqhZmftkZshnm: Zmc Zookxhmf sgd kdllZ
oqnctbdr Z etqsgdq rtachuhrhnm0
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