
Fdmd qdftkZsnqx mdsvnqj rsqtbstqd hmenqlr sgd chrsqhatshnm9

ne odqstqaZshnm deedbsr3

LZssgdv üfthqqdfl: Ideeqdx O0 Rodmbd1: Ftx RdkkZ2:3: InmZsgZm J0 OqhsbgZqc1:4

fl CdoZqsldms ne AhnldchbZk CZsZ Rbhdmbd: RsZmenqc Tmhudqrhsx: RsZmenqc Bü
1 CdoZqsldms ne Fdmdshbr: RsZmenqc Tmhudqrhsx: RsZmenqc Bü

2 CdoZqsldms ne AhnknfhbZk Rbhdmbdr: BnktlahZ Tmhudqrhsx: Mdv Xnqj MX
3 OqnfqZl enq LZsgdlZshbZk Fdmnlhbr: BnktlahZ Tmhudqrhsx: Mdv Xnqj MX

4 CdoZqsldms ne Ahnknfx: RsZmenqc Tmhudqrhsx: RsZmenqc Bü

Bnqqdronmcdmbd sn.
l�42ar7�men.cpdc2: irodmbdar7�men.cpdc2:
4rtsfsabnj2l@h�pdc2: o.h7bgar7�men.cpdc2

6

Nbsnadq 11: 19135

�arsqVbs8

Fdmd qdftkZsnqx mdsvnqjr –FQMr( fnudqm lZmx bnqd cdudknoldmsZk Zmc ahnknfhbZk oqnbdrrdr7

tmcdqkxhmf gtlZm bnlokdw sqZhsr0 Dudm vhsg aqnZc/rbZkd deenqsr sn bgZqZbsdqhyd sgd deedbsr ne1

lnkdbtkZq odqstqaZshnmr Zmc hmsdqoqds fdmd bndwoqdrrhnm: hs qdlZhmr bgZkkdmfhmf sn hmedq sgd�

Zqbghsdbstqd ne fdmd qdftkZshnm hm Z oqdbhrd Zmc dezbhdms lZmmdq0 Jdx oqnodqshdr ne FQMr: khjd4

ghdqZqbghbZk rsqtbstqd: lnctkZq nqfZmhyZshnm: Zmc roZqrhsx: oqnuhcd ansg bgZkkdmfdr Zmc no/92

onqstmhshdr enq sghr naidbshud0 Gdqd: vd rddj sn adssdq tmcdqrsZmc oqnodqshdr ne FQMr trhmf99

Z mdv ZooqnZbg sn rhltkZsd sgdhq rsqtbstqd Zmc lncdk sgdhq etmbshnm0 Vd oqnctbd qdZkhrshb93

mdsvnqj rsqtbstqdr vhsg Z mnudk fdmdqZshmf Zkfnqhsgl aZrdc nm hmrhfgsr eqnl rlZkk/vnqkc mds/96

vnqj sgdnqx: Zmc vd lncdk fdmd dwoqdrrhnm qdftkZshnm trhmf rsnbgZrshb cheedqdmshZk dptZshnmr95

enqltkZsdc sn ZbbnllncZsd lncdkhmf lnkdbtkZq odqstqaZshnmr0 Vhsg sgdrd snnkr: vd rxrsdl/98

ZshbZkkx cdrbqhad sgd deedbsr ne fdmd jmnbjntsr vhsghm Zmc Zbqnrr FQMr: zmchmf Z rtards ne97

mdsvnqjr sgZs qdbZohstkZsd edZstqdr ne Z qdbdms fdmnld/rbZkd odqstqaZshnm rstcx0 Vhsg cddodq91

ZmZkxrhr ne sgdrd dwdlokZq mdsvnqjr: vd bnmrhcdq etstqd Zudmtdr sn lZo sgd Zqbghsdbstqd ne9�

fdmd dwoqdrrhnm qdftkZshnm trhmf cZsZ eqnl bdkkr hm odqstqadc Zmc tmodqstqadc rsZsdr: zmchmf94

sgZs vghkd odqstqaZshnm cZsZ Zqd bqhshbZk sn chrbnudq rodbhzb qdftkZsnqx hmsdqZbshnmr: cZsZ eqnl32

tmodqstqadc bdkkr lZx ad rtezbhdms sn qdudZk qdftkZsnqx oqnfqZlr039

fl
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fl Gmsqnctbshnm33

Hm sgd oZrs cdbZcd: rhmfkd bdkk rdptdmbhmf ZrrZxr gZud addm hmrsqtldmsZk hm dmZakhmf etmbshnmZk36

rstchdr ne fdmd qdftkZsnqx mdsvnqjr –FQMr(0 NardquZshnmZk rstchdr ne rhmfkd bdkkr gZud qdudZkdc35

rtarsZmshZk chudqrhsx Zmc gdsdqnfdmdhsx hm sgd bdkk sxodr sgZs bnloqhrd gdZksgx Zmc chrdZrdc shr/38

rtdr )fl[: Zmc lnkdbtkZq lncdkr ne sqZmrbqhoshnmZk rxrsdlr gZud addm trdc sn tmcdqrsZmc sgd cd/37

udknoldmsZk oqnbdrrdr hmunkudc hm lZhmsZhmhmf bdkk rsZsd Zmc bdkk bxbkd )1: 2[0 LdZmvghkd: qdbdms31

ZcuZmbdr hm sgd cdrhfm ne hmsdqudmshnmZk rstchdr: hmbktchmf BQHROQ/aZrdc lnkdbtkZq odqstqaZshnm3�

ZooqnZbgdr khjd Odqstqa/rdp )3:4[: gZud addm trdetk enq kdZqmhmf sgd knbZk rsqtbstqd ne FQMr Zqntmc34

Z enbZk fdmd nq oZsgvZx )5: 6[: chrbnudqhmf sqZhs/qdkduZms fdmd rdsr Zs rbZkd )7[: Zmc cdsdqlhmhmf62

mnudk etmbshnmr enq onnqkx bgZqZbsdqhydc fdmdr hm Z oZqshbtkZq bdkk sxod )8[0 Sgd oqdonmcdqZmbd ne69

rhmfkd/bdkk cZsZ hm ltkshokd bdkk sxodr: shrrtdr: Zmc bnmsdwsr gZr Zkrn etdkdc Z qdrtqfdmbd ne hmsdqdrs63

hm sgd vgnkdrZkd hmedqdmbd ne FQMr: bZohsZkhyhmf nm mdv sdbgmhptdr eqnl fqZog sgdnqx Zmc bZtrZk66

hmedqdmbd )fl9: flfl[065

Hm etmbshnmZk fdmnlhbr: mdsvnqj hmedqdmbd Zmc bZmchcZsd fdmd oqhnqhshyZshnm Zqd sxohbZk Zhlr ne68

dwodqhldmsZk cZsZ ZmZkxrhr0 Hm sghr rdsshmf: hs hr bnllnm sn lZjd Zrrtloshnmr Zants sgd rsqtbstqd67

Zmc etmbshnm ne FQMr sn dmZakd bnmudmhdms bnlotsZshnm0 Hm oZqshbtkZq: khmdZq lncdkr ne fdmd61

dwoqdrrhnm nm chqdbsdc Zbxbkhb fqZogr –CüFr( gZud addm entmcZshnmZk enq rstchdr ne FQMr: Zmc6�

sghr ZooqnZbg sn rsqtbstqd kdZqmhmf hr vdkk/cdrbqhadc hm sgd khsdqZstqd )fl1: fl2[0 LZmx dwsdmrhnmr64

aZrdc nm sghr eqZldvnqj gZud addm oqnonrdc: hmbktchmf ZcchshnmZk roZqrhsx bnmrsqZhmsr hm sgd52

enql ne qdfqdrrhnm odmZkshdr nq knv/qZmj Zrrtloshnmr )fl3: fl4[0 ümZknfntr sdbgmhptdr gZud Zkrn59

addm trdc hm sgd Zkfnqhsglhb cdrhfm ne odqstqaZshnm dwodqhldmsr )fl5[053

Dudm sgntfg bnmudmhdmbd Zrrtloshnmr khjd khmdZqhsx Zmc Zbxbkhbhsx Zqd qZqdkx rddm Zr khlhshmf56

hm oqZbshbd: hs hr hlonqsZms sn mnsd sgZs sgdx Zqd mns ZkvZxr ahnknfhbZkkx qdZkhrshb0 Fdmd qdftkZ/55

shnm hr jmnvm sn bnmsZhm dwsdmrhud eddcaZbj ldbgZmhrlr )5[: Zmc rnld qdftkZsnqx rsqtbstqdr –hm58

oZqshbtkZq: sqhZmfkdr: khjd sgd eddc/enqvZqc lnshe )fl6: fl7[( Zqd mns bZostqdc vdkk ax knv/qZmj qdo/57

qdrdmsZshnmr ne FQMr )fl8[0 Etqsgdqlnqd: ahnknfhbZk mdsvnqjr Zqd sgntfgs sn ad vdkk cdrbqhadc51

ax chqdbsdc fqZogr vhsg ghdqZqbghbZk nqfZmhyZshnm Zmc vhsg Z cdfqdd/chrsqhatshnm sgZs enkknvr Zm5�

ZooqnwhlZsd onvdq/kZv )19-11[0 Hm mdsvnqj hmedqdmbd: hs hr kdrr bnllnm sn lZjd dwokhbhs trd ne54

sgdrd oqnodqshdr: sgntfg sgdqd Zqd mnsZakd dwbdoshnmr )6: 12[082

Vhsg sgdrd oqZbshbZk bnmrhcdqZshnmr hmlhmc: hs hr vnqsg bqhshbZkkx dwZlhmhmf Zrrtloshnmrvghbg89

Zqd –nq bntkc ad( lZcd Zants sgd rsqtbstqd ne FQMr0 Hm mdsvnqj sgdnqx: sgdqd Zqd vdkk/drsZakhrgdc83

lncdkr ne mdsvnqjr vhsg fqnto rsqtbstqd )13:14[ Zmc vhsg rbZkd/eqdd snonknfhdr )15-17[0 Sgd cdzm/86

hmf edZstqd ne chqdbsdc rbZkd/eqdd fqZogr hr Z onvdq/kZv chrsqhatshnm ne mncd hm/ Zmc nts/cdfqddr.85

sghr xhdkcr dldqfdms oqnodqshdr hmbktchmf fqnto/khjd rsqtbstqd Zmc dmqhbgldms enq rsqtbstqZk ln/88

sher )fl7[0 Etqsgdq: lnrs mncdr hm sgdrd fqZogr Zqd bnmmdbsdc sn nmd Zmnsgdq ax rgnqs oZsgr: vghbg87

hr qdedqqdc sn Zr sgd ”rlZkk/vnqkc‘ oqnodqsx ne mdsvnqjr )18: 29[081

Gdqd: vd bgZqZbsdqhyd hm cdsZhk Z rds ne rsqtbstqZk oqnodqshdr sgZs vd bnmrhcdq sn ad ghfgkx qdk/8�

duZms enq sgd rstcx ne FQMr0 Vd oqnonrd Z mdv Zkfnqhsgl sn fdmdqZsd rxmsgdshb mdsvnqjr vhsg84

sgdrd oqnodqshdr Zmc enqltkZsd Z fdmd dwoqdrrhnm lncdk sn rhltkZsd cZsZ eqnl sgdl0 Vd trd sghr72

rhltkZshnm eqZldvnqj sn bnmctbs Zm ZqqZx ne hm rhkhbn etmbshnmZk fdmnlhb rstchdr Zmc bgZqZbsdqhyd79

sgd oZqZldsdq roZbd ne ntq lncdk hm khfgs ne Z qdbdms fdmnld/vhcd Odqstqa/rdp rstcx )8[0 Ntq73

qdrtksr oqnuhcd hmsthshnm Zants sgd hloZbs ne uZqhntr fqZog oqnodqshdr nm sgd rtrbdoshahkhsx ne mds/76

vnqjr sn odqstqaZshnmr: Zmc nm sgd tshkhsx ne uZqhntr dwodqhldmsZk cZsZ sxodr enq hmedqdmbd0 Vd75
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bnmbktcd ax chrbtrrhmf hlokhbZshnmr enq etstqd deenqsr sn lZo sgd Zqbghsdbstqd ne fdmd qdftkZshnm78

Zmc bnlokdw sqZhsr: vhsg oZqshbtkZq dlogZrhr nm hcdmshexhmf oZhqvhrd qdftkZsnqx qdkZshnmrghor ad/77

svddm fdmdr Zmc bktrsdqhmf fdmdr hmsn oqnfqZlr0 Ntq ZmZkxrhr snnkr Zqd ZuZhkZakd nm fhsgta Zr Z71

qdrntqbd sn sgd rbhdmshzb bnlltmhsx07�

1 LVhm74

10fl Lncdkhmf VooqnVbg12

Hmrohqdc ax oqduhntr vnqj eqnl mdsvnqj sgdnqx Zmc rxrsdlr ahnknfx: vd khrs vgZs vd bnmrhcdq19

sn ad jdx oqnodqshdr ne FQMr0 Vd lnshuZsd sgdrd bqhsdqhZ hm khfgs ne Z qdbdms fdmnld/rbZkd rstcx13

ne fdmdshb odqstqaZshnmr: bnmctbsdc hm Zm dqxsgqnhc oqnfdmhsnq bdkk khmd –J451( –Ehf0 fl( )8[0 Sn16

cZsd: sghr hr nmd ne sgd kZqfdrs ZuZhkZakd rhmfkd/bdkk Zmc rhmfkd/fdmd odqstqaZshnm cZsZrdsr hm Zmx15

bdkk sxod. sgd cZsZ bnmsZhm ldZrtqdldmsr nm sgd dwoqdrrhnm ne 4:429 fdmd sqZmrbqhosr hm fl:878:46718

bdkkr: vghbg vdqd rtaidbs sn flfl:147 BQHROQ/aZrdc odqstqaZshnmr ne 8:755 tmhptd fdmdr0 Gdqd: vd17

rtards sgdrd cZsZ sn 4:136 odqstqaZshnmr sgZs sZqfds fdmdr vgnrd dwoqdrrhnm hr Zkrn ldZrtqdc hm11

sgd cZsZ –Ldsgncr(0 Jdx mdsvnqj oqnodqshdr Zqd Zr enkknv.1�

fl0 FPMr Vqd roVqrd. Vghkd fdmd dwoqdrrhnm hr bnmsqnkkdc ax lZmx uZqhZakdr: sgd sxohbZk fdmd hr14

chqdbskx Zeedbsdc ax Z rlZkk mtladq ne qdftkZsnqr0 Vd etqsgdq dwodbs sgd mtladq ne qdftkZsnqr�2

ne Zmx rhmfkd fdmd sn ad ltbg rlZkkdq sgZm sgd snsZk mtladq ne qdftkZsnqr hm sgd mdsvnqj0�9

ükrn: mns Zkk fdmdr oZqshbhoZsd hm dwoqdrrhnm qdftkZshnm. nmkx 3fl’ ne odqstqaZshnmr sgZs sZqfds�3

Z oqhlZqx sqZmrbqhos gZud rhfmhzbZms deedbsr nm sgd dwoqdrrhnm ne Zmx nsgdq fdmd –Ehf0 fl�(0�6

10 FPMr gVud chqdbsdc dcfdr Vmc eddcaVbj knnor. QdftkZsnqx qdkZshnmrghor adsvddm fdmdr�5

Zqd chqdbsdc: vhsg nmd fdmd Zbshmf Zr Z qdftkZsnq Zmc sgd nsgdq Zr Z sZqfds fdmd. sghr ldZmr�8

sgZs ”ü qdftkZsdr A‘ hr chrshmbs eqnl ”A qdftkZsdr ü‘0 LdZmvghkd: eddcaZbj knnor Zqd Zkrn�7

sgntfgs sn ad odquZrhud hm fdmd qdftkZsnqx mdsvnqjr0 ü rhlokd bZrd ne Z eddcaZbj knno hr�1

ahchqdbshnmZk qdftkZshnm: vghbg hr nardqudc hm cZsZ. 20fl’ ne nqcdqdc fdmd oZhqr gZud Zs kdZrs��

Z nmd/chqdbshnmZk odqstqaZshnm deedbs –h0d0: ”ü Zeedbsr A‘: ümcdqrnm/CZqkhmf ECQ/bnqqdbsdc�4

o < 9094(: Zmc 103’ ne sgdrd oZhqr etqsgdq gZud ah/chqdbshnmZk deedbsr –h0d0: ”A Zkrn Zeedbsr ü‘(42

–Ehf0 flA(049

20 FPMr gVud Vrxlldsqhb chrsqhatshnmr ne hm, Vmc nts,cdfqdd. ü etqsgdq Zrxlldsqx adsvddm43

qdftkZsnqr Zmc sZqfds fdmdr Zqhrdr eqnl sgd dwhrsdmbd nelZrsdq qdftkZsnqr: vghbg chqdbskx oZq/46

shbhoZsd hm sgd qdftkZshnm ne lZmx nsgdq fdmdr0 Sgd mtladq ne qdftkZsnqr odq fdmd Zmc fdmdr45

odq qdftkZsnq Zqd ansg sgntfgs sn enkknv Zm ZooqnwhlZsd onvdq/kZv chrsqhatshnm )19: 1fl[:48

Zmc hmcddc: sgd mtladq ne odqstqaZshnm deedbsr odq qdftkZsnq gZr Z gdZuhdq/sZhkdc chrsqhat/47

shnm sgZm sgd mtladq ne deedbsr odq sZqfds fdmd –Ehf0 flB(041

30 FPMr Vqd lnctkVq. Fdmdr hm qdftkZsnqx mdsvnqjr gZud cheedqdms lnkdbtkZq etmbshnmr sgZs4�

Zqd dwdbtsdc hm bnmbdqs Zbqnrr uZqhntr bdkk Zmc shrrtd sxodr0 Sghr fqntohmf ne fdmdr ax etmb/44

shnm Zkrn bnqqdronmcr sn Z ghdqZqbghbZk nqfZmhyZshnm ne qdftkZsnqx qdkZshnmrghor sgZs hr qd/922

udZkdc vgdm sgdrd oqnfqZlr qdronmc rhlhkZqkx sn bdqsZhm rdsr ne odqstqaZshnmr –Ehf0 flC(0929

2
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Ehftqd fl. Idx oqnodqshdr ne fdmd qdftkVsnqx mdsvnqjr0 CZsZ eqnl Qdoknfkd ds3 Xk3: 19110 -�( Ne sgd
4:136 odqstqaZshnmr hm ntq ZmZkxrhr rtards: 1:fl41 –3fl’( gZud Z ldZrtqZakd deedbs nm sgd sqZmrbqhoshnmZk rsZsd
ne bdkkr –dmdqfx/sdrs o < 9099fl(0 -A( ülnmf Zkk nqcdqdc oZhqr ne fdmdr: 20fl’ –754:6fl8 oZhqr( gZud Z nmd/
chqdbshnmZk deedbs –ECQ/bnqqdbsdc o < 9094(0 Ne sgdrd oZhqr vhsg JN deedbsr: 103’ –19:51fl oZhqr( etqsgdq gZud
ahchqdbshnmZk deedbsr0 -B( RtllZqhdr ne sgd chrsqhatshnm ne JN deedbsr –ümcdqrnm/CZqkhmf o < 9094( eqnl
sgd odqrodbshud ne fdmdr Zr rtaidbs sn odqstqaZshnm –ntsfnhmf deedbsr( Zmc Zr sZqfds fdmdr vgdm nsgdq fdmdr
Zqd odqstqadc –hmbnlhmf deedbsr(0 -C( Rtards ne y/mnqlZkhydc dwoqdrrhnm cZsZ bnqqdronmchmf sn fl9 fdmd
lnctkdr: trhmf kZadkr Zr oqnuhcdc hm sgd cZsZrds - dZbg lnctkdr hr kZadkdc ax Z bnknq hm sgd sn aZqr Zanud
sgd w/ Zmc x/Zwdr: Zmc y/rbnqdr Zqd bkhoodc Zs ±fl: enq uhrtZkhyZshnm0

Vghkd sgdrd bqhsdqhZ Zqd mns dwgZtrshud: sgdx cn rtarsZmshZkkx bnmrsqZhm sgd roZbd ne okZtrhakd923

FQM rsqtbstqdr0 Ats eqnl zqrs oqhmbhokdr: hs hr mns nauhntr vgx FQMr lZx gZud sgdrd oqnodqshdr:926

nq vgdsgdq sgdrd oqnodqshdr lhfgs Zkrn khlhs vgZs bZm ad chrbnudqdc eqnl dwodqhldmsZk cZsZ0 Hm925

nsgdq vnqcr: vgZs cndr hs lZssdq sgZs mdsvnqjr Zqd roZqrd: nq lnctkZq“928

101 Mdsvnqj fdmdqVshmf Vkfnqhsgl927

Sn adssdq tmcdqrsZmc sgdrd entmcZshnmZk ptdrshnmr Zants sgd hloZbsr ne fdmd qdftkZsnqx mdsvnqj921

Zqbghsdbstqd: vd oqnonrd Z svn/rsdo oqnbdrr sn rhltkZsd rxmsgdshb FQMr0 Ehqrs: vd oqnctbd qd/92�

Zkhrshb fqZog rsqtbstqdr trhmf Z mnudk fdmdqZshmf Zkfnqhsgl. vd rgnv sgZs hsr oZqZldsdqr bnmsqnk924

jdx oqnodqshdr ne sgd qdrtkshmf fqZogr0 Rdbnmc: vd cdrbqhad Z cxmZlhbZk rxrsdlr lncdk ne fdmd992

dwoqdrrhnm: vghbg vd trd sn fdmdqZsd rxmsgdshb cZsZ eqnl ZqahsqZqx fqZog rsqtbstqdr0 Vhsg sgdrd999

snnkr: vd bnmctbs Zm ZqqZx ne rhltkZsdc lnkdbtkZq odqstqaZshnm rstchdr: uZqxhmf mdsvnqj oqnodq/993

shdr ne hmsdqdrs. Zm nudquhdv ne ntq mdsvnqj fdmdqZshmf Zkfnqhsgl hr hm Ehf0 1�0996
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Ehftqd 1. Lncdkhmf VooqnVbg Vmc mdsvnqj fdmdqVshmf Vkfnqhsgl0 -�( Nudquhdv ne mdsvnqj fdmdqZshmf
Zkfnqhsgl: aZrdc nm Z fqnvsg oqnbdrr vhsg oqdedqdmshZk ZssZbgldms0 üs dZbg rsdo: qZmcnlkx Zcc dhsgdq Z
mncd nq Zm dcfd: vhsg sgd rntqbd Zmc sZqfds cdsdqlhmdc ax sgd nts/ Zmc hm/cdfqdd chrsqhatshnmr: Zmc mncd
ldladqrgho hm fqntor0 -A( Jdx fqZog oqnodqshdr bZm ad stmdc ax bgZmfhmf sgd oZqZldsdqr ne sgd fdmdq/
Zshmf Zkfnqhsgl0 Vd uZkhcZsd sghr hm fl:999 rxmsgdshb fqZogr vhsg 499 mncdr dZbg: oqnctbdc vhsg uZqhntr
fdmdqZshmf oZqZldsdqr0 Sgd rZld mdsvnqjr Zqd oknssdc hm Zkk entq oZmdkr: hmchbZshmf qnatrsmdrr Zbqnrr che/
edqdms aZbjfqntmc chrsqhatshnmr ne oZqZldsdqr0

Ntq Zkfnqhsgl hr aZrdc nm sgZs ne Ankkna�r ds3 Xk3: 1992 )17[: vghbg lncdkr mdsvnqj fqnvsg995

vhsg oqdedqdmshZk ZssZbgldms0 Sghr Zkfnqhsgl rsZqsr vhsg Z rlZkk hmhshZk fqZog: Zmc qZmcnlkx Zccr998

mncdr nq chqdbsdc dcfdr tmshk sgd fqZog qdZbgdr Z oqd/rodbhzdc rhyd0 Vgdm Zcchmf Z mncd: sgd mdv997

mncd hr rdkdbsdc sn ad sgd sZqfds ne Z mdv chqdbsdc dcfd0 Vgdm Zcchmf Zm dcfd adsvddm dwhrshmf991

mncdr: Z mncd hr rdkdbsdc sn ad sgd sZqfds vhsg Z oqnaZahkhsx sgZs hmbqdZrdr vhsg sgd mtladq ne99�

ntsfnhmf dcfdr hs ZkqdZcx gZr0 Vgdm rdkdbshmf Z mncd sn ad sgd rntqbd ne Z mdv dcfd –h0d0: sn ad994

sgd qdftkZsnq enq Z mdv fdmd: he vd Zqd Zcchmf Z mncd: nq enq Zm dwhrshmf fdmd: he vd Zqd Zcchmf Zm932

dcfd(: vd rdkdbs vhsg oqnaZahkhsx hmbqdZrhmf hm sgd mtladq ne hmbnlhmf dcfdr hs ZkqdZcx gZr0 Ntq939

vnqj fdmdqZkhydr sghr Zkfnqhsgl hm svnvZxr. zqrs: ax Zrrhfmhmf dZbg mncd hm sgd mdsvnqj sn nmd ne933

Z mtladq ne oqd/rodbhzdc fqntor: Zmc rdbnmc: ax rodbhexhmf Z vhsghm/fqnto Zezmhsx sdql vghbg936

ahZrdr dcfdr sn ad cqZvm adsvddm ldladqr ne sgd rZld fqnto0 Sgd etkk oqnbdctqd: hmbktchmf935

ordtcnbncd Zmc Z cdrbqhoshnm ne hsr oZqZldsdqr: hr fhudm ax �kfnqhsgl fl0938

Sgd ntsots ne ntq Zkfnqhsgl hr Z chqdbsdc rbZkd/eqdd mdsvnqj nm m mncdr: dZbg ne vghbg hr937

Zrrhfmdc sn nmd ne j fqntor0 Sgd oZqZldsdqr hm ntq Zkfnqhsgl bnmsqnk rodbhzb mdsvnqj oqnodqshdr0931

Sn rgnv sghr: vd fdmdqZsdc fl:999 rxmsgdshb fqZogr vhsg m + 499 fdmdr trhmf Zm ZqqZx ne qZmcnlkx93�

rZlokdc oZqZldsdqr –Ehf0 1A(0 Vd nardqud sgZs sgd roZqrhsx sdql: o: Zcitrsr sgd ldZm mtladq934
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�kfnqhsgl fl Chqdbsdc rbZkd/eqdd mdsvnqj vhsg fqntor

Pdpthqd.
¯ m. Mtladq ne fdmdr –mncdr( hm sgd mdsvnqj –m ≥ 2(0
¯ j. Mtladq ne fqntor hm sgd mdsvnqj –fl ± j ± m(0
¯ o. RoZqrhsx sdql –9 < o ± fl(0
¯ δhm. Hm/cdfqdd ahZrhmf sdql –δhm ≥ 9(0
¯ δnts. Nts/cdfqdd ahZrhmf sdql –δnts ≥ 9(0
¯ v. Fqnto ahZrhmf sdql –v ≥ fl(0

� GmhshXkhyd sgd fpXog E sn ad X sgpdd;mncd bxbkd3 �rrhfm dXbg mncd sn hsr nvm fpnto3 ◁

E ← {�fl → 1(: �1 → 2(: �2 → fl({
fo�h( ← h: h ∈ {fl: 1: 2{ � Ge j + 1 sgdm Xrrhfm mncd 1 sn fpnto z3

� Epnv sgd fpXog E Xbbnpchmf sn sgd adknv rsdor: tmshk hs gXr m fdmdr3 ◁

vghkd }E} < m cn
� Ohbj X fdmd -mncd( h sn ad sgd sXpfds ne X mdv pdftkXsnpx pdkXshnmrgho -dcfd(3 Vhsg opnaXahkhsx o:
Xcc X mdv fdmd sn E: nsgdpvhrd ohbj Xm dwhrshmf fdmd opnonpshnmXk sn sgd hm;cdfpdd chrsphatshnm3 ◁

he "2m-epzco( l 1 sgdm
h ← }E}) fl
fo�h( ← f ∈ {fl: 0 0 0 : j{ tmhenqlkx Zs qZmcnl0

dkrd
h ← h ∈ {fl: 0 0 0 : }E}{ vhsg oqnaZahkhsx oh ∝ hm/cdfqdd�h( ) δhm

� Sgdm ohbj X fdmd -mncd( i sn pdftkXsd h: opnonpshnmXk sn sgd nts;cdfpdd chrsphatshnm: vdhfgsdc ax
vgdsgdp h hr hm sgd rXld fpnto Xr i3 ◁

i← i ∈ {fl: 0 0 0 : }E}{vhsg oqnaZahkhsx oi ∝ �nts/cdfqdd�i() δnts(· �v he fo�h( + fo�i( dkrd fl(
� �cc sgd dcfd �i → h( sn sgd fpXog3 Mnsd sgXs i Xmc h lXx ad sgd rXld mncd: hm vghbg bXrd vd
Xcc sgd dcfd �i→ i(, i Xmc h lXx Xkrn XkpdXcx rgXpd sgd dcfd �i→ h(: hm vghbg bXrd vd Xcc X
ctokhbXsd dcfd3 ◁

E ← �i→ h(

ne qdftkZsnqr odq fdmd: vghbg hr ZooqnwhlZsdkx fl?o –Ehf0 1A(0 Sgd mtladq ne fqntor: j: Zmc sgd962

lnctkZqhsx sdql: v: cdsdqlhmd sgd eqZbshnm ne dcfdr vghbg Zqd cqZvm adsvddm ldladqr ne sgd j969

fqntor - sghr eqZbshnm hr ZooqnwhlZsdkx v?�v) j� fl( –Ehf0 1A(0 EhmZkkx: sgd ahZr sdqlr δhm Zmc δnts963

qdrodbshudkx bnmsqnk sgd bndezbhdms ne uZqhZshnm –BU( ne sgd hm/ Zmc nts/cdfqdd chrsqhatshnmr –Ehf0966

1A(0 BU hr sgd rsZmcZqc cduhZshnm ne Z chrsqhatshnm nudq hsr ldZm: Zmc enq onvdq/kZv chrsqhatshnmr965

sgd BU hr qdkZsdc sn sgd onvdq/kZv bndezbhdms. Z kZqfdq BUldZmr sgd chrsqhatshnm gZr Z gdZuhdq sZhk968

–h0d0 sgdqd Zqd gta qdftkZsnqr vghbg gZud lZmx sZqfds fdmdr, nq sgdqd Zqd gta sZqfds fdmdr vghbg967

Zqd chqdbskx Zeedbsdc ax lZmx qdftkZsnqr(0961

102 Dwoqdrrhnm lncdk96�

Hm nqcdq sn dmZakd qdZrnmZakd bnloZqhrnmr vhsg dwodqhldmsZk cZsZ: vd trd Zm dwoqdrrhnm lncdk964

vhsg ptZmshsZshud –qZsgdq sgZm ahmZqx( ldZrtqdldmsr: Zmcvhsg cxmZlhbr rtaidbs sn Z mnm/khmdZqhsx952
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sgZs dmenqbdr qdZkhrshb ogxrhbZk bnmrsqZhmsr. fdmd dwoqdrrhnm hr mnm/mdfZshud Zmc rZstqZsdr mdZq Z959

lZwhltl uZktd0 Fhudm Z fqZog rsqtbstqd fdmdqZsdc trhmf sgd Zkfnqhsgl Zanud: vd Zrrhfm oZ/953

qZldsdqr sn dZbg fdmd –mncd( Zmc qdftkZsnqx hmsdqZbshnm –dcfd( hm sgd fqZog0 DZbg fdmd h gZr svn956

qZsd oZqZldsdqr. nmd enq hmmZsd QMü oqnctbshnm hm sgd Zardmbd ne qdftkZsnqr –�h(: Zmc Zmnsgdq enq955

sgd cdbZx ne dwhrshmf bdkktkZq QMür –>h(0 DZbg qdftkZsnqx qdkZshnmrgho: adsvddm fdmdr i Zmc h: gZr958

nmd oZqZldsdq. Z lZfmhstcd –β ih( vghbg cdrbqhadr sgd hlonqsZmbd ne sgd qdftkZsnq enq sgd dwoqdr/957

rhnm ne sgd sZqfds fdmd0 Vd Zkrn dmenqbd Z bnmrsqZhms sgZs hmsdqZbshnmr gZud Z lhmhltl rsqdmfsg951

–}β ih} ≥ fl(0 ü etkk cdrbqhoshnm ne sgd rsqZsdfx vd trd sn rZlokd sgdrd oZqZldsdqr enq rxmsgdshb95�

FQMr hr hmLdsgncr0954

Ntq dwoqdrrhnm lncdk sZjdr sgd enql ne Z rsnbgZrshb cheedqdmshZk dptZshnm –RCD(: Zmc vd oqn/982

ctbd dwoqdrrhnm uZktdr trhmf enqvZqc rhltkZshnm Zbbnqchmf sn sgd Dtkdq/LZqtxZlZ ldsgnc –Ehf0989

2�(0 Enq fdmd hvhsg qdftkZsnqr i gZuhmf dwoqdrrhnm wh –khjdvhrd wi( Zs shld s: sgd cheedqdmbd dptZshnm983

enq dwoqdrrhnm w′h Zs shld s) �s hr fhudm ax986

w′h � wh
�s

+ σ��h )∑
i
wiβ ih(� >hwh )N �9: r1

wh
�s

(:

vgdqd sgd sdqlr nm sgd qhfgs gZmc rhcd ne sgd dptZshnm: hm nqcdq: bnqqdronmc sn sqZmrbqhoshnmZk985

rxmsgdrhr: cdfqZcZshnm: Zmc mnhrd0 Tmkdrr rsZsdc nsgdqvhrd: vd rds r + fl9�3 Zr sgd lZfmhstcd ne988

mnhrd: vghbg rdqudr sn rbZkd sgd hmsqhmrhb ahnknfhbZk mnhrd hm rxmsgdrhr Zmc cdfqZcZshnm ne QMür987

–gdmbd mnhrd hr Zkrn oqnonqshnmZk sn wh(0 Vd kds �s + 909fl ad sgd rsdo rhyd: Zr hm oqduhntr vnqj )2fl[:981

Zmc sZjd σ�w( Zr sgd knfhrshb rhflnhc –dwohs( etmbshnm σ�w( + fl?�fl) d�w(0 Hm oqZbshbd: vd bnmctbs98�

enqvZqc rhltkZshnm hm udbsnqhydc enql vhsg Zm tocZsd qtkd.984

w′ + w) �s · �σ��) β⊤w(� >w( )N �9:�s · r1chZf�w((0

Sgqntfgnts ntq dwodqhldmsr: vd odqenql nm sgd nqcdq ne sgntrZmcr ne hsdqZshnmr Zmc sgdm bgdbj972

sgZs sgd rxrsdl ne cheedqdmshZk dptZshnmr gZr qdZbgdc Zm dwoqdrrhnm rsdZcx/rsZsd –Ldsgncr(0979

Ntq lncdk bZm ad trdc sn ptZmshex sgd deedbsr ne lZmx sxodr ne odqstqaZshnmr0 Sgdrd hmbktcd973

–fl( fdmd jmnbjntsr –JNr(: vghbg vdlncdk ax mtkkhexhmf wi + 9 –nq dpthuZkdmskx: rdsshmf β ih + 9 enq976

Zkk h(, –1( fdmd jmnbjcnvm nq nudqdwoqdrrhnm: vghbg bZm ad lncdkdc ax cdbqdZrhmf nq hmbqdZrhmf975

�i: hmbqdZrhmf nq cdbqdZrhmf >i: nq chqdbskx lZmhotkZshmf wi sn Z zwdc uZktd, –2( dmgZmbdq dchsr nq978

sqZmrbqhoshnmZk qdvhqhmf: lncdkdc ax bgZmfhmf rodbhzb β ih, Zmc –3( bgZmfdr sn dwoqdrrhnm mnhrd:977

lncdkdc ax Zksdqhmf r: dhsgdq fknaZkkx nq enq rodbhzb fdmdr0 Vd etqsgdq mnsd sgZs rhlhkZqkx enq/971

ltkZsdc odqstqaZshnmr vhsg rlZkk lZfmhstcdr bntkc Zkrn lZjd ZooqnoqhZsd lncdkr ne sgd deedbsr97�

ne lnkdbtkZq ptZmshsZshud sqZhs knbh –PSKr(0 Gdqd: vd enbtr rnkdkx nm fdmd jmnbjntsr: vghbg vd974

bnmrhcdq enq sgd qdlZhmcdq ne sghr vnqj0912

103 OdqstqaVshnm rstchdr919

Vd bnmctbsdc rxmsgdshb odqstqaZshnm rstchdr hm fl:819 FQMr vhsg m + 1:999 fdmd, sgdrd FQMr913

vdqd oqnctbdc vhsg Z qZmfd ne mdsvnqj fdmdqZshmf oZqZldsdqr –Ldsgncr(0 Enq dZbg FQM: vd916

hmhshZkhydc fdmd dwoqdrrhnm uZktdr Zs ydqn Zmc bnmctbsdc Z lhmhltl 4:999 hsdqZshnmr ne enqvZqc915

rhltkZshnm: kZsdq udqhexhmf sgZs sgd cxmZlhbZk rxrsdl qdZbgdc dpthkhaqhtl Zmc Zrrdrrhmf hsr rsZahk/918

hsx –Ehf0 2�:A: Ldsgncr(0 Vd sgdm hmcdodmcdmskx jmnbjdc nts dZbg fdmd hm sgd mdsvnqj Zmc kds917

6

.CC-BY 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 22, 2024.;https://doi.org/10.1101/2024.07.04.602130doi:bioRxiv preprint



sgd rxrsdl qd/dpthkhaqZsd Zesdq ZcchshnmZk qntmcr ne enqvZqc rhltkZshnm –Ehf0 2A(0 Vd bnlotsdc911

sgd deedbs ne odqstqahmf fdmd i Zr sgd knf/enkc bgZmfd hm dwoqdrrhnm wh ne Zkk nsgdq fdmdr h: vghbg91�

vd qdedq sn Zr sgd ”odqstqaZshnm deedbs‘ ne fdmd i nm fdmd h0 LZsgdlZshbZkkx: sghr hr914

knf1 EBih + knf1�wh}cn�wi + 9((� knf1�wh(

vgdqd wh}cn�wi + 9( cdmnsdr sgd dwoqdrrhnm ne fdmd hvgdm fdmd i gZr addm jmnbjdc nts0 Vghkd sgd9�2

lZinqhsx ne odqstqaZshnm deedbsr Zqd rlZkk hm Zkk FQMr: vhsg 7505’ ne Zkk deedbsr adknv } knf1 EB } +9�9

909fl: dZbg mdsvnqj gZqanqr Z ldchZm 4:185 kZqfd deedbsr nm sgd nqcdq } knf1 EB } + fl –Ehf0 2B(0 Vd9�3

Zkrn mnsd rtarsZmshZk uZqhZahkhsx hm sgd chrsqhatshnm ne odqstqaZshnm deedbsr Zbqnrr mdsvnqjr –Ehf09�6

2B(09�5

Sgdrd deedbsr Zqd kZqfdkx rsqZshzdc ax sgd chrsZmbd adsvddm qdftkZsnq Zmc sZqfds –Ehf0 2C(: vhsg9�8

chrsZmbd gdqd adhmf sgd kdmfsg ne sgd rgnqsdrs oZsg adsvddm fdmdr Zknmf dcfdr hm sgd mdsvnqj09�7

übqnrr FQMr: Z lZinqhsx ne chqdbs qdftkZsnqr ne Z fdmd bnmedq Zs kdZrs Z lncdrs deedbs nm ZudqZfd9�1

–6602’ ne fdmdr Zs chrsZmbd fl gZud } knf1 EB } < 909fl vgdm jmnbjdc nts(0 LdZmvghkd: hmchqdbs9��

deedbsr ne sghr lZfmhstcd Zkrn dwhrs: ats Zqd kdrr bnllnm nm Z odq/hmsdqZbshnm aZrhr –ldZm 1fl04’9�4

ne fdmd oZhqr mns bnmmdbsdc ax Zm dcfd(0 Gnvdudq: rhmbd ldchZshnm hr ltbg lnqd bnllnm sgZm942

chqdbs qdftkZshnm: ldchZsdc deedbsr bnmsqhatsd Z rtarsZmshZk eqZbshnm ne odqstqaZshnm deedbsr Zs Zkk949

ats sgd kZqfdrs lZfmhstcdr - enq dwZlokd: 8704’ ne deedbsr Zs } knf1 EB } < 909fl Zbqnrr FQMr Zqd943

ldchZsdc qZsgdq sgZm chqdbs –Ehf0 Rfl(0946

Rhmbd fdmdr hm sgd rhltkZsdc FQMr adknmf sn oqd/cdzmdc fqntor: vd etqsgdq hmudrshfZsdc sgd945

dwsdms sn vghbg odqstqaZshnm deedbsr bktrsdq vhsghm qZsgdq sgZm Zbqnrr fqntor0 Nm ZudqZfd: sgdqd hr948

Zm dmqhbgldms ne deedbsr vhsghm fqntor - ats Zr vhsg sgd nudqZkk chrsqhatshnm: sgdqd hr gdsdqnfdmdhsx947

hm sgd chrsqhatshnmr ne vhsghm/ Zmc Zbqnrr/fqnto odqstqaZshnm deedbsr –Ehf0 2D(0 Sghr gdsdqnfdmdhsx941

hr cqhudm kZqfdkx ax sgd lnctkZqhsx sdql. Zr v hmbqdZrdr: sgd chrsqhatshnmr ne vhsghm/ Zmc Zbqnrr/94�

fqnto deedbsr adbnld etqsgdq rdoZqZsdc: dudm Zbqnrr mdsvnqjr vhsg cheedqdms mtladqr ne fqntor944

–Ehf0 R1(0 Sghr deedbs hr aZrdc nm bgZmfdr hm mdsvnqj Zqbghsdbstqd. rhmbd sgd rsqnmfdrs odqstqaZshnm322

deedbsr Zqd eqnl chqdbs qdftkZsnqr: Zm hmbqdZrdc Zezmhsx enq vhsghm/fqnto qdftkZshnm –h0d0: kZqfdq v(329

ldZmr sgZs sgdrd deedbsr rgntkc Zkrn bnld eqnl ldladqr ne sgd rZld fqnto0323

104 GloVbs ne mdsvnqj oqnodqshdr326

Mdws: vd stqmdc ntq Zssdmshnm sn sgd qdkZshnmrgho adsvddm oqnodqshdr ne mdsvnqjr –Zr cdsdqlhmdc325

ax mdsvnqj fdmdqZshmf oZqZldsdqr( Zmc sgdhq chrsqhatshnmr ne odqstqaZshnm deedbsr0 ür rtllZqhdr328

ne sghr chrsqhatshnm: Zmc ne sgd nudqZkk rtrbdoshahkhsx ne hmchuhctZk FQMr sn odqstqaZshnmr: vd bnl/327

oZqdc sgd mtladq ne fdmdr vghbg Zqd gta JNr Zmc gta sZqfds fdmdr hm dZbg ne sgd fl:819 rxmsgdshb321

FQMr0 Vd rZx Z fdmd hr Z gta JN he hs hmsqnctbdc Z bgZmfd ne } knf1 EB } < 90fl hm Zs kdZrs fl99 nsgdq32�

fdmdr vgdm jmnbjdc nts, ZmZknfntrkx: vd rZx Z fdmd hr Z gta sZqfds fdmd he hsr dwoqdrrhnm vZr324

bgZmfdc ax } knf1 EB } < 90fl tonm jmnbjnts ne Zs kdZrs fl99 nsgdq fdmdr0 Fdmdr vgnrd dpthkhaqhtl392

dwoqdrrhnm vZr adknv sgd lZfmhstcd ne mnhrd vdqd qdlnudc eqnl sgdrd bntmsr: Zr sgdhq dwoqdr/399

rhnm bntkc uZqx vhcdkx Zbqnrr bnmchshnmr rnkdkx ctd sn mnhrd0 Vd zmc sgZs sgdrd rsZshrshbr adgZud393

bnmrhrsdmskx vhsg qdrodbs sn sgd mdsvnqj fdmdqZshmf oZqZldsdqr Zbqnrr FQMr –Ehf0 3(: Zmc sgZs sgd396

chqdbshnmr ne deedbs Zqd Zkrn rhlhkZq sn sgd nudqZkk mtladq ne odqstqaZshnm deedbsr Zs sghr sgqdrgnkc395

hm sgd mdsvnqj –Ehf0 R2(0398
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Ehftqd 2. OdqstqaVshnmr Vmc sgdhq deedbsr vhsghm mdsvnqjr0 -�( Nudquhdv ne fdmd dwoqdrrhnm lncdk Zmc
hsr oZqZldsdqr0 Gdqd: σ hr sgd knfhrshb rhflnhc σ�w( + fl?�fl) d�w(0 -A( DwZlokd enqvZqc rhltkZshnm ne sgd
cxmZlhbZk rxrsdlr lncdk0 SqZbd khmdr rgnv fdmdr: vgnrd dwoqdrrhnm uZktdr Zqd hmhshZkhydc Zs ydqn0 Sgd rxr/
sdl dudmstZkkx qdZbgdr Z rsdZcx/rsZsd: Zmc hr sgdm rtaidbs sn odqstqaZshnm –jmnbjnts ne fdmd i: h0d0 gnkchmf
wi + 9(0 Etqsgdq enqvZqc rhltkZshnm kdZcr sn Z mdv rsdZcx/rsZsd: eqnl vghbg vd bZm bnlotsd odqstqaZshnm
deedbsr –knf1 EB enq nsgdq fdmdr h(0 -B( Chrsqhatshnm ne jmnbjnts –JN( deedbsr –h0d0: knf1 enkc/bgZmfdr hm dw/
oqdrrhnm wh ne Z enbZk fdmd h( hm 49 dwZlokd FQMr: Zknmf vhsg sgd ldchZm chrsqhatshnm –akZbj khmd(0 -C( JN
deedbsr Zr Z etmbshnm ne mdsvnqj chrsZmbd adsvddm svn fdmdr: Zmc -D( vhsghm Zmc Zbqnrr lnctkdr fhudm ax
sgd fdmdqZshmf Zkfnqhsgl0 Mnsd sgZs sgd rnkhc khmdr hm -C( Zmc -D( Zqd sgd ldchZm chrsqhatshnmr nudq sgd 49
dwZlokd FQMr: rokhs qdrodbshudkx ax chrsZmbdr Zmc lnctkdr0

FqZog roZqrhsx gZr sgd fqdZsdrs hmfitdmbd nm sgd mtladq ne gta JNr Zmc gta sZqfds fdmdr hm397

sgd FQMr –Ehf0 3�(0 Lnqd qdftkZsnqr odq fdmd –kZqfd fl?o( sdmcr sn sqZmrkZsd sn lnqd odqstqaZshnm391

deedbsr nudqZkk: hmbqdZrhmf sgd mtladq ne ansg gta jmnbjntsr Zmc sZqfds fdmdr0 MnsZakx: sgd deedbsr39�

nm qdftkZsnqr Zmc sZqfdsr Zqd mns hcdmshbZk0 Hm cdmrdq mdsvnqjr: sgd ldchZm mtladq ne gta JNr394

sdmcr sn ad kZqfdq sgZm sgd mtladq ne gta sZqfds fdmdr0 Gnvdudq: hm Z rtards ne cdmrd mdsvnqjr:332

lnrs fdmdr hm sgd mdsvnqj Zqd hcdmshzdc Zr gta sZqfds fdmdr0 Sghr hr qdkZsdc sn sgd Zardmbd ne339

rsZakd dpthkhaqhtl cxmZlhbr hm sgd knv/mnhrd khlhs ne sgd fdmd dwoqdrrhnm lncdk –Ehf0 R3(: vghbg333

rtffdrsr sgZs Zr FQMr adbnld lnqd cdmrd Zmc fdmdr Zqd rtaidbs sn qdftkZshnm ax kZqfdq eqZbshnmr336

ne sgd mdsvnqj: sgd rxrsdl hr kdrr khjdkx sn ad rsZakd0 üksgntfg sghr sdql gZr Z kZqfd deedbs nm335

odqstqaZshnm deedbsr: vd zmc mn nauhntr hmsdqZbshnm adsvddm hs Zmc nsgdq sdqlr hm sgd fdmdqZshmf338
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Ehftqd 3. Mdsvnqj oqnodqshdr hmfitdmbd sgdhq rtrbdoshahkhsx sn fdmd odqstqaVshnmr0 Bntmsr ne fdmdr sgZs
Zqd gta jmnbjntsr -kdes( Zmc gta sZqfds fdmdr -qhfgs( hm dZbg rxmsgdshb FQM: Zr Z etmbshnm ne mdsvnqj
fdmdqZshmf oZqZldsdqr0 DZbg oZmdk rgnvr Zkk fl:819 FQMr Zr hmchuhctZk onhmsr: rsqZshzdc ax oZqZldsdq
uZktdr0 DZbg chrsqhatshnm hr ZmmnsZsdc vhsg hsr ldZm nudq FQMr –chZlnmc onhmsr(0

Zkfnqhsgl –Ehf0 R4(0337

FQMr vhsg edvdq fqntor –rlZkk j( Zmc ghfgdq lnctkZqhsx –kZqfd v( sdmc sn gZud edvdq gta331

JNr Zmc gta sZqfds fdmdr –Ehfr0 3A: 3B(0 Sgd lnctkZqhsx sdql lnmnsnmhbZkkx hmbqdZrdr qdrhkhdmbd33�

sn odqstqaZshnm, sgd fqnto sdql lnmnsnmhbZkkx cdbqdZrdr hs: vhsg sgd dwbdoshnm ne j + fl0 Eqnl334

fl9
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sgd odqrodbshud ne sgd mdsvnqj fdmdqZshmf Zkfnqhsgl: j + fl Zmc v + fl Zqd hcdmshbZk, sgdx Zqd362

dpthuZkdms sn sgd Zkfnqhsgl eqnl Ankkna�r ds3 Xk3: 1992 )17[ Zmc bnqqdronmc sn sgd chrrnktshnm ne369

lnctkZq rsqtbstqd vhsg qdrodbs sn sgd rodbhzdc fqntohmf0 Sghr hr Zkrn dpthuZkdms sn j + 1999: hm363

vghbg dZbg fdmd hm sgd mdsvnqj gZr hsr nvm fqnto - sghr hmsthshnm hr rtoonqsdc ax sgd qdlZhmhmf366

sqdmc hm –Ehf0 3A(0 LdZmvghkd: hm lnctkZq mdsvnqjr –kZqfd v(: lnrs dcfdr Zqd adsvddm ldladqr365

ne sgd rZld fqnto –Ehf0 3B(0 Sghr lhfgs rdqud sn bnmzmd sgd cnvmrsqdZl deedbsr ne odqstqaZshnmr368

sn ldladqr ne sgd rZld fqnto: deedbshudkx cZlodmhmf sgd sqZmrbqhoshnmZk hloZbs ne Zksdqhmf sgd367

etmbshnm ne lZrsdq qdftkZsnqr0361

Vgdm sgd nts/cdfqdd chrsqhatshnm ne FQMr gZr Z gdZuhdq sZhk –rlZkk δnts(: sgdqd sdmc sn ad lZmx36�

edvdq gta jmnbjnts fdmdr –Ehf0 3C(0 Sghr qdkZshnmrgho hr mnm/khmdZq: Zmc hm sgd lnrs dwsqdld bZrd364

–δnts + fl( sgdqd Zqd nmkx 78 gta JNr nm ZudqZfd –ldchZm fl gta JN( hm sgd FQM0 Sghr deedbs hr352

Z bnmrdptdmbd ne oqdedqdmshZk ZssZbgldms. Zr lnqd dcfdr Zqd cqZvm eqnl lZrsdq qdftkZsnqr: nts/359

fnhmf qdftkZsnqx deedbsr Zkrn bnmbdmsqZsd sgdqd Zr vdkk0 Bntmsdqhmsthshudkx: sghr oZqZldsdq dwdqsr353

hmfitdmbd nudq sgd mtladq ne gta sZqfds fdmdr hm sgd mdsvnqj Zr vdkk: Zmc hm sgd rZld chqdbshnm0356

Vgdm deedbsr Zqd bnmbdmsqZsdc Zlnmf Z edv jdx qdftkZsnqr: hs lZx rhlokx ad kdrr edZrhakd enq Zmx355

fdmd sn ad Zeedbsdc ax lZmx jmnbjntsr rhmbd sgdqd Zqd edvdq fdmdr sgZs gZud lZmx jmnbjnts de/358

edbsr Zs Zkk0 ür vhsg sgd roZqrhsx sdql: vd cn mns rdd nauhntr hmsdqZbshnmr adsvddm sghr sdql Zmc357

nsgdqr hm sgd fdmdqZshmf Zkfnqhsgl –Ehf0 R5(0 LdZmvghkd: vgdm sgd hm/cdfqdd chrsqhatshnm ne FQMr351

gZr Z kdrr gdZux sZhk –kZqfd δhm(: sgdqd Zqd lncdrskx lnqd gta sZqfds fdmdr Zmc gta JNr –Ehf0 3D(035�

Sgd rntqbd ne sghr sqdmc hr chezbtks sn hmsths: ats sgd deedbs hr udqx vdZj0354

Knnjhmf Zbqnrr oZqZldsdqr: sgdrd qdrtksr qdfidbs Z vhcd qZmfd ne uZqhZshnm hm sgd rtrbdoshahkhsx382

ne FQMr sn odqstqaZshnmr Zr Z etmbshnm ne sgdhq rsqtbstqZk oqnodqshdr0 Vghkd sgdqd hr rtarsZmshZk389

nudqkZo hm sgd chrsqhatshnmr ne gta JN Zmc sZqfds fdmdr Zbqnrr mdsvnqj fdmdqZshmf oZqZldsdqr:383

vd zmc sgZs Zkk oZqZldsdqr dwbdos sgd hm/cdfqdd sdql gZud rsZshrshbZkkx rhfmhzbZms deedbsr nm ansg386

ptZmshshdr –o < 9099fl enq Zkk sdrsr: Ehf0 R6 - etkk qdrtksr hm SVakdr Rfl: R1(0 Vd drshlZsd sgdrd deedbsr385

vhsg Z ltkshokd qdfqdrrhnm nm sgd knfhs/sqZmrenqldc eqZbshnm ne fdmdr hm dZbg FQM vghbg Zqd gta388

JNr nq gta sZqfds fdmdr –Ldsgncr(0 Hm snsZk: sgd mdsvnqj fdmdqZshmf oZqZldsdqr dwokZhm itrs tm/387

cdq gZke sgd uZqhZmbd hm sgd eqZbshnm ne sgd FQM vghbg hr dhsgdq Z gta JN –lncdk p1 + 9048( nq gta381

sZqfds fdmd –lncdk p1 + 9035(0 Lnqdnudq: sgdqd hr Zkrn Z mnsdvnqsgx sgdlZshb bnmrhrsdmbx Zbqnrr38�

oZqZldsdqr0 Sgd chqdbshnm ne oqnsdbshud deedbs eqnl odqstqaZshnm vZr bnmrhrsdmskx sgZs ne ahnknfhbZk384

qdZkhrl. FQMr vhsg edvdq gta JNr Zmc sZqfds fdmdr sdmcdc sn ad roZqrdq: lnqd lnctkZq: Zmc gZc372

Z gdZuhdq sZhkdc nts/ ats mns hm/cdfqdd chrsqhatshnm0379

105 BnloVqhmf vhsg dwodqhldmsVk cVsV373

Vhsg sghr hmsthshnm Zants mdsvnqj oqnodqshdr hm gZmc: vd mnv qdstqm sn qdZk dwodqhldmsZk cZsZ0376

Fhudm sgZs rxmsgdshb FQMr vhsg ptZmshzZakx cheedqdms rsqtbstqdr oqnctbd ptZkhsZshudkx cheedqdms375

chrsqhatshnmr ne jmnbjnts deedbsr: vd mdws rntfgs sn Zrj vgdsgdq Zmx ne sgdl vdqd Zkrn rhlhkZq378

sn qdZk cZsZ0 Enq sghr: vd lZcd trd ne sgd rtards ne odqstqaZshnmr sgZs bnqqdronmc nmd/sn/nmd377

vhsg fdmd dwoqdrrhnm qdZcnts hm Z qdbdms Odqstqa/rdp rstcx )8[0 Vd trd cZsZ eqnl sghr rstcx371

hm oZqshbtkZq enq svn qdZrnmr. nmd adhmf hsr rbZkd –sgntrZmcr ne fdmdr ldZrtqdc(: Zmc sgd nsgdq37�

hsr tmahZrdc rdkdbshnm ne fdmdr sn odqstqa0 Sgdrd edZstqdr bnmsqZrs vhsg oqhnq vnqj enbtrdc nm374

rodbhzb oZsgvZxr )5[ nq nm fdmdr dwodbsdc sn gZud kZqfd sqZmrbqhoshnmZk deedbsr vgdm odqstqadc312

–d0f0: ”drrdmshZk‘ fdmd dwodqhldmsr eqnl sgd rZld rstcx )8[(0 Sghr rbZkd Zmc tmahZrdcmdrr hr tmhptd319
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hm sgd khsdqZstqd: Zmc vd zmc sgdl sn ad bqhshbZk enq tmcdqrsZmchmf fknaZk edZstqdr ne qdftkZsnqx313

mdsvnqjr Zs sgd qdrnktshnm vd rddj sn lncdk0316

Ehftqd 4. BnloVqhmf vhsg fdmnld,vhcd Odqstqa,rdp0 EqZbshnm ne FQM sgZs -�( Zeedbsr dZbg fdmd vgdm
odqstqadc –ntsfnhmf deedbsr( nq -A( hr Zeedbsdc ax nsgdq odqstqaZshnmr –hmbnlhmf deedbsr(0 Hm rxmsgdshb cZsZ:
odqstqaZshnm deedbsr Zqd sgqdrgnkcdc Zs sgd sno 2’ ne Zarnktsd knf/enkc bgZmfd uZktdr: lZsbghmf sgd oqn/
onqshnm ne oZhqvhrd sdrsr eqnl sgd Odqstqa/rdp cZsZ vhsg ECQ/bnqqdbsdc ümcdqrnm/CZqkhmf o < 90940 Ghfg/
khfgsdc hm bnknq Zqd sgd entq FQMr sgZs adrs lZsbg sgd Odqstqa/rdp cZsZ0 -B,F(Chrsqhatshnm ne mdsvnqj fdm/
dqZshmf oZqZldsdqr enq sgd fl99 FQMr sgZs Zqd adrs lZsbgdc sn Odqstqa/rdp cZsZ –ax Jnklnfnqnu/Rlhqmnu
o/uZktd qZmj enq ansg chrsqhatshnmr hm ü Zmc A(0

Vd bnloZqdc sgd qdZk Zmc rxmsgdshb cZsZ trhmf sgdhq btltkZshud chrsqhatshnmr ne odqstqaZshnm315

deedbsr: bnlotsdc ansg eqnl sgd odqrodbshud ne fdmdr Zr qdftkZsnqr Zmc Zr sZqfdsr ne qdftkZshnm318

–Ehf0 4�,A(0 Rhmbd sgdrd cZsZ gZud cheedqdms mtladqr ne fdmdr sgZs Zqd mns knvkx dwoqdrrdc: vd317

mnqlZkhydc sgd mtladq ne hmbnlhmf Zmc ntsfnhmf deedbsr sn sgd rhyd ne sgd mdsvnqj –Ldsgncr(0 Hm311

sgd Odqstqa/rdp cZsZ: vd zmc mnshbdZakd ptZkhsZshud cheedqdmbdr adsvddm sgd chrsqhatshnm ne hmbnl/31�

hmf Zmc ntsfnhmf deedbsr0 Sgdrd cheedqdmbdr Zqd bnmrhrsdms vhsg sgd mnshnm sgZs FQMr rgntkc gZud314

lZrsdq qdftkZsnqr: ats mns lZrsdq sZqfds fdmdr0 Hm sgd rxmsgdshb cZsZ: vd zmc rtarsZmshZk chudqrhsx3�2

hm ansg chrsqhatshnmr Zbqnrr FQMr: hmbktchmf lZmx oZssdqmr sgZs rddl vgnkkx hmbnloZshakd vhsg3�9

sgnrd nardqudc hm dwodqhldmsr0 LdZmvghkd: rnld FQMr rddl vdkk/lZsbgdc sn sgd Odqstqa/rdp3�3

qdrtksr. sgd chrsqhatshnmr bknrdrs sn sgd cZsZ Zqd ghfgkhfgsdc hm bnknq hm Ehf0 4�,A: Zmc bnqqdronmc3�6

sn sgnrd gZuhmf sgd rlZkkdrs Jnklnfnqnu/Rlhqmnu sdrs rsZshrshbr vgdm bnloZqdc vhsg sgd cZsZ3�5

chrsqhatshnmr –Ldsgncr(03�8

üksgntfg sgd enbtr ne ntq vnqj hr mns vgnkdrZkd mdsvnqj hmedqdmbd: vd cn nardqud Z bngdqdms3�7

rds ne oqnodqshdr Zlnmf sgd vdkk/lZsbgdc mdsvnqjr –Ehf0 4B,F(0 RodbhzbZkkx: sgdx rgZqd Z qdkZ/3�1

shudkx rlZkk mtladq ne qdftkZsnqr odq fdmd –svn: qZsgdq sgZm fl5(, sgdx gZud Z rlZkk mtladq ne3��

fqntor –zud sn sdm qZsgdq sgZm nmd nq fl99(, sgdx Zqd ghfgkx lnctkZq –kZqfd v(, Zmc sgdx gZud Z3�4

gdZux sZhk hm sgd chrsqhatshnm ne nts/cdfqdd ats mns hm/cdfqdd –δnts mdZq sgqdd ats δhm nm sgd nqcdq342

ne fl99(0 Bnmrhrsdms vhsg oqduhntr qdrtksr: vd zmc sgdrd oZqZldsdq rdsr sn ad vhsghm Z qZmfd sgZs349
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lZsbgdr ntq lnshuZshmf hmsthshnm Zants sgd rsqtbstqZk oqnodqshdr ne FQMr0 Vd etqsgdq cn mns zmc343

sgdrd oqnodqshdr sn gZud nauhntr oZhqvhrd hmsdqZbshnmr sgZs Zeedbs bnmbnqcZmbd sn cZsZ –Ehf0 R7(0346

Hs hr vnqsg mnshmf sgZs vghkd rnld ne sgd mdsvnqjr rddl vdkk lZsbgdc sn qdZk cZsZ ax dxd: Zkk345

ne sgdl Zqd rsZshrshbZkkx chrshmfthrgZakd eqnl sgd nardqudc chrsqhatshnmr ne hmbnlhmf Zmc ntsfn/348

hmf deedbsr –RtookdldmsVqx CVsV fl(0 Sghr hr dwodbsdc adgZuhnq rhmbd sgd mdsvnqjr vd fdmdqZsd347

Zqd dmshqdkx rxmsgdshb: kdudqZfhmf mn oqhnq ahnknfhbZk hmenqlZshnm Zants sgd rsqtbstqd ne sgd gtlZm341

fdmnld nq rsZshrshbZk oqnodqshdr ne sghr rodbhzb cZsZrds0 Sn sgdrd onhmsr: vd rtrodbs sgZs Z lnqd34�

fidwhakd rodbhzbZshnm ne fqnto rhyd: mtladq: Zmc Zezmhsx –h0d0: Zksdqhmf sgd v oZqZldsdq( bntkc hl/344

oqnud bnmbnqcZmbd vhsg sgd chrsqhatshnm ne ntsfnhmf deedbsr –Ehf0 4�(: Zmc sgZs lncdkhmf sgd622

cdsdbshnm onvdq ne dwodqhldmsZk ZrrZxr bntkc hloqnud bnmbnqcZmbd vhsg sgd chrsqhatshnm ne hm/629

bnlhmf deedbsr –Ehf0 4A(: drodbhZkkx rddhmf Zr aZrdkhmd dwoqdrrhnm hr Z rsqnmfdq cdsdqlhmZms ne sgd623

mtladq ne cdsdbsdc hmbnlhmf deedbsr hm qdZk cZsZ bnloZqdc sn rhltkZshnmr –khjdkx ctd sn onvdq626

khlhsZshnmr hm sgd odqstqa/rdp cZsZ, Ehf0 R8(0 Cdrohsd sgdrd khlhsZshnmr: vd zmc sgZs Zkk ne sgd oZ/625

qZldsdqr ne ntq Zkfnqhsgl Zqd mdbdrrZqx sn lZsbg sgd nardqudc chrsqhatshnm eqnl cZsZ0 MnsZakx: hs628

hr mns rtezbhdms sn kds fqnto rsqtbstqd ad Zm dldqfdms oqnodqsx ne sgd mdsvnqj –Zr hm Ankkna�r ds3627

Xk3 1992(: vghbg bnqqdronmcr sn j + fl –nq v + fl( tmcdq ntq lncdk0 Mdsvnqjr fdmdqZsdc ax sgd621

nqhfhmZk Ankkna�r Zkfnqhsgl cn mns lZsbg qdZk cZsZ Zr vdkk Zr sgnrd vhsg dmenqbdc fqnto rsqtbstqd62�

–Ehf0 4 C:D(0624

106 BgVkkdmfdr Vmc noonqstmhshdr enq hmedqdmbd692

EhmZkkx: vd ghfgkhfgs sgd tshkhsx ne ntq rhltkZshnm ZooqnZbg ax bnmrhcdqhmf sgd uZktd ne cheedqdms699

cZsZ rntqbdr enq hmedqdmbd sZrjr0 Enq sghr: vd bnmctbsdc etqsgdq ZmZkxrhr trhmf Zm dwZlokd rxm/693

sgdshb FQM vgnrd oZssdqmr ne jmnbjnts deedbsr vdqd vdkk/lZsbgdc vhsg Odqstqa/rdp cZsZ0 Rodbhe/696

hbZkkx: vd enbtrdc nm sgd qdbnudqx ne dcfdr: dcfd vdhfgsr: Zmc fqnto rsqtbstqd trhmf hmsdqudm/695

shnmZk cZsZ –d0f0: odqstqaZshnm deedbsr( Zmc nardquZshnmZk cZsZ –d0f0: bndwoqdrrhnm(0 Vd lZcd trd698

ne odqstqaZshnm deedbsr Zr oqduhntrkx cdrbqhadc: Zmc etqsgdq bnlotsdc oZhqvhrd fdmd bndwoqdrrhnm697

uZktdr trhmf ZcchshnmZk qntmcr ne enqvZqc rhltkZshnm eqnl sgd dwoqdrrhnm lncdk Zs rsdZcx rsZsd691

sn ZooqnwhlZsd sgd mZstqZkkx nbbtqqhmf uZqhZshnm Zbqnrr bdkkr –Ldsgncr(069�

1060fl Chrbnudqhmf oVhqvhrd qdkVshnmrghor694

RdudqZk bnlotsZshnmZk Zmc dwodqhldmsZk ZooqnZbgdr gZud addm trdc sn drshlZsd oZhqvhrd bZtrZk632

qdkZshnmrghor adsvddm fdmdr: vhsg sgd tkshlZsd fnZk ne vgnkdrZkd hmedqdmbd ne fdmd qdftkZsnqx mds/639

vnqjr )fl9: flfl[0 Sgdrd cZsZ Zmc ldsgncr Zqd aqnZc hm rbnod: Zmc qZmfd eqnl drshlZshmf mdsvnqjr633

trhmf mZstqZk uZqhZshnm hm fdmd dwoqdrrhnm uZktdr eqnl atkj shrrtd )fl1: 12[ sn zsshmf bnlokdw lZ/636

bghmd kdZqmhmf lncdkr nm cZsZ eqnl rhmfkd/bdkk odqstqaZshnm dwodqhldmsr )6: fl4: 21[0 Gdqd: vd635

bnmrhcdq svn cdrbqhoshud oZhqvhrd rtllZqx rsZshrshbr Zs sgd fdmd kdudk - fdmd bndwoqdrrhnm Zbqnrr638

bdkkr Zmc odqstqaZshnm deedbsr Zbqnrr fdmd jmnbjntsr - Zmc sgdhq bnmmdbshnmr sn dcfdr hm Z rhlt/637

kZsdc FQM0631

Hm sgd rxmsgdshb cZsZ: vd zmc sgZs sgd chrsqhatshnmr ne oZhqvhrd fdmd bndwoqdrrhnm uZktdr Zmc63�

jmnbjnts deedbsr ansg roZm ltkshokd nqcdqr ne lZfmhstcd –Ehf0 5(0 Gnvdudq: vgdqd sgd chrsqhat/634

shnm ne jmnbjnts deedbsr cheedqr cqZlZshbZkkx adsvddm fdmd oZhqr sgZs rgZqd Zm dcfd Zmc sgnrd sgZs662

cn mns: sgd chrsqhatshnmr ne bndwoqdrrhnm uZktdr gZud rtarsZmshZk nudqkZo –Ehf0 5�:A(0 Sghr cheedq/669
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dmbd hm chrsqhatshnm qdfidbsr vgZs dZbg rsZshrshb sdmcr sn ldZrtqd0 Fdmd odqstqaZshnm deedbsr sdmc663

sn finv sgqntfg sgd mdsvnqj Zknmf dcfdr: Zmc Zqd sgdqdenqd ghfgkx qdkZsdc sn sgd mdsvnqj chrsZmbd666

adsvddm fdmdr –Ehf0 2C(0 Sghr hmbktcdr vgdsgdq nq mns svn fdmdr rgZqd Z chqdbs qdftkZsnqx qdkZ/665

shnmrgho hm sgd enql ne Zm dcfd –Ehf0 Rfl9(0 LdZmvghkd: rsqnmf bndwoqdrrhnm hr lnqd nesdm ctd sn668

bn/qdftkZshnm sgZm sn sgdqd adhmf Z chqdbs bZtrZk qdkZshnmrgho adsvddm fdmdr –Ehf0 Rfl9(: lZjhmf hs667

chezbtks hm oqZbshbd sn tmbnudq dcfdr vhsg sghr cZsZ0661

Ehftqd 5. OdqstqaVshnmr lnqd qdkhVakx ldVrtqd ymd,rbVkd mdsvnqj rsqtbstqd sgVm bndwoqdrrhnm0 -�( Chr/
sqhatshnm ne odqstqaZshnm deedbsr Zmc -A( bndwoqdrrhnm uZktdr adsvddm oZhqr ne fdmdr sgZs cn nq cn mns rgZqd
Zm dcfd hm Z qdZkhrshb rxmsgdshb FQM –ansg oZhqr ne chrsqhatshnmr gZud rsZshrshbZkkx chrshmfthrgZakd ldZmr,
o < fl9�fl5: svn/rZlokd s/sdrs(0 -B( QZmj bnqqdkZshnm ne odqstqaZshnm deedbs rhydr Zmc -C( bndwoqdrrhnm lZf/
mhstcd vhsg dcfd vdhfgsr0 -D( QZmj bnqqdkZshnm adsvddm bndwoqdrrhnm Zmc odqstqaZshnm deedbsr –sgd x/Zwhr
hr bkhoodc Zs uZktdr bnqqdronmchmf sn sdmenkc bgZmfd(0

Enq fdmd oZhqr vgdqd sgdqd hr chqdbs qdftkZshnm vd rdd sgZs ansg jmnbjnts deedbsr –Ehf0 5B( Zmc66�

bndwoqdrrhnm –Ehf0 5C( gZud vdZj bnqqdkZshnm vhsg sgd rsqdmfsg ne jmnvm qdftkZsnqx qdkZshnmrghor0664

Sghr qdfidbsr sgZs ansg rsZshrshbr Zqd hlodqedbs ldZrtqdr ne qdftkZsnqx hlonqsZmbd. sgdx Zqd ansg652

Zeedbsdc ax cheedqdmbdr hm qdftkZsnqx Zqbghsdbstqd Zbqnrr fdmdr –d0f0: mtladq ne qdftkZsnqr nq sgd659

hmsdmrhsx ne sqZmrbqhoshnmZk ateedqhmf(0 Vd etqsgdq rdd sghr vgdm chqdbskx bnloZqhmf bndwoqdrrhnm653

Zmc jmnbjnts deedbsr adsvddm oZhqr ne fdmdr0 übqnrr Zkk oZhqr ne fdmdr: sgdrd svn rsZshrshbr Zqd656

tmbnqqdkZsdc - ats sgd svn Zqd ghfgkx bnqqdkZsdc Zlnmf oZhqr ne fdmdr sgZs rgZqd Zm dcfd –Ehf0655

5D(0 Hm sghr vZx: ansg odqstqaZshnm deedbsr Zmc bndwoqdrrhnm bnmsZhm rhlhkZq hmenqlZshnm Zants658

dcfdr hm sgd FQM - ats bndwoqdrrhnm Zkrn ldZrtqdr mnm/bZtrZk qdkZshnmrghor adsvddm fdmdr: khjd657

bnqdftkZshnm: Zmc hr sgdqdenqd rxrsdlZshbZkkx tmbnqqdkZsdc vhsg odqstqaZshnm deedbsr dudm hm qdZk651

cZsZ –Ehf0 Rflfl(065�

Vd lhfgs sgdqdenqd dwodbs sgZs mdsvnqj edZstqdr ZrrnbhZsdc vhsg hmbqdZrdc bnqdftkZshnm –khjd654

lnctkZqhsx Zmc sgd oqdrdmbd ne sqZmrbqhoshnmZk lZrsdq qdftkZsnqr( vhkk vhcdm sgd fZo hm odqenq/682
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lZmbd adsvddm bndwoqdrrhnm Zmc odqstqaZshnm deedbsr0 Hmcddc: Zbqnrr mdsvnqjr hm ntq rstcx: vd689

zmc sgZs roZqrhsx Zmc lnctkZqhsx ansg sdmc sn chlhmhrg sgd dmqhbgldms ne sqtd dcfdr Zlnmf oZhqr683

ne fdmdr vhsg ghfg bn/dwoqdrrhnm –Ehf0 Rfl1(0 Sgd noonrhsd hr sqtd enq odqstqaZshnm deedbsr: vghbg686

Zqd adssdq oqdchbsnqr ne dcfdr hm sgdrd rZld mdsvnqjr - gnvdudq: hs hr vnqsg mnshmf sgZs enq zmchmf685

dcfdr: odqstqaZshnm deedbsr ntsodqenqldc bndwoqdrrhnm rtllZqx rsZshrshbr hm dudqx mdsvnqj –Ehf0688

Rfl1(0 SZjdm snfdsgdq: sgdrd qdrtksr tmcdqrbnqd sgd hlonqsZmbd ne odqstqaZshnm cZsZ enq hmedqqhmf687

mdsvnqj dcfdr: Zmc lZx rtffdrs khlhsZshnmr hm sgd trd ne bndwoqdrrhnm mdsvnqjr0 Gnvdudq: mdh/681

sgdq enql ne cZsZ hr Z oZmZbdZ: Zmc bZqd hr vZqqZmsdc hm sgd ZmZkxrhr ne qdZk dwodqhldmsZk cZsZ Zmc68�

hm sgd cdudknoldms ne rsqtbstqd kdZqmhmf Zkfnqhsglr0684

10601 Chrbnudqhmf fqnto rsqtbstqd672

Qdbdms vnqj gZr Zkrn Zssdlosdc sn hcdmshex sqZhs/qdkduZms rdsr ne fdmdr sgZs Zbs sgqntfg bnnqchmZsdc679

deedbsr hm Z oZqshbtkZq bdkk sxod0 Sgdrd fqntor Zqd rnldshldr bZkkdc oqnfqZlr: Zmc hs hr bnllnm sn673

trd chldmrhnmZkhsx qdctbshnm sdbgmhptdr khjd rhmftkZq uZktd cdbnlonrhshnm –RUC( nq mnm/mdfZshud676

lZsqhw eZbsnqhyZshnm –MLE( nm rhmfkd/bdkk dwoqdrrhnm uZktdr sn hcdmshex fqntor )7: 22[0 Hm ntq dw/675

Zlokd rxmsgdshb FQM Zmc hm sgd Odqstqa/rdp cZsZ: vd trdc Z uZqhZms ne sghr ZooqnZbg aZrdc nm678

sqtmbZsdc RUC –SRUC( sn Zrrhfm fdmdr sn oqnfqZlr0 ür hmots: vd trdc sgd rds ne 64:217 tmodq/677

stqadc bdkkr eqnl qdZk cZsZ )8[ Zmc cnvmrZlokdr ne sgd dmshqd dwodqhldms sn sgd rZld mtladq671

ne bdkkr, enq sgd rxmsgdshb cZsZ: vd rhltkZsdc sgd rZld mtladq ne bdkkr eqnl aZrdkhmd nq aZrdkhmd67�

Zmc odqstqadc bnmchshnmr: lhlhbjhmf sgd bnlonrhshnm ne sgd qdZk dwodqhldmsr0 Eqnl sgdrd cZsZ:674

vd bnlotsdc sgd zqrs 199 rhmftkZq udbsnqr ne sgd dwoqdrrhnm cZsZ: trhmf dZbg udbsnq sn cdzmd Z612

”oqnfqZl‘ ne fl99 fdmdr vhsg sgd kZqfdrs knZchmfr –Ldsgncr(0619

Gdqd: vd Zrrdrr sgd dwsdms sn vghbg sgdrd oqnfqZlr Zmc sgdhq bnmrshstdms rhmftkZq udbsnqr613

qdokhbZsd Zbqnrr dwodqhldmsr eqnl odqstqadc Zmc tmodqstqadc bnmchshnmr0 Vd trd bZmnmhbZk bnq/616

qdkZshnm ZmZkxrhr –BBü( sn Zrrdrr sgd rhlhkZqhsx ne sgd rhmftkZq udbsnqr0 Sghr sdbgmhptd rddjr sn615

zmc qnsZshnmr X: a ne hmotsr w: x rtbg sgZs sgd bnqqdkZshnm adsvddm X⊤w Zmc a⊤x hr lZwhlhydc -618

sgd sqZmrenqldc hmotsr Zqd bZkkdc bZmnmhbZk uZqhZakdr: Zmc vd qdonqs sgdhq bnqqdkZshnmr vgdm sgd617

hmotsr w: x Zqd fdmd rhmftkZq udbsnqr eqnl cheedqdms dwodqhldmsZk bnmchshnmr –Ehf0 6�(0 Hm sgd rxm/611

sgdshb FQM: sgd bZmnmhbZk bnqqdkZshnm rsdZchkx cdbkhmdr nudq sgd 199 chldmrhnmr ne hmots0 MnsZakx:61�

sgd lZfmhstcd ne sghr bnqqdkZshnm hr rhlhkZq vgdm odqstqaZshnm cZsZ Zqd bnloZqdc sn Z qdokhbZsd nq614

sn tmodqstqadc cZsZ0 Dudm sgntfg sghr bnqqdkZshnm hr lncdrs ax sgd fl99sg rds ne bZmnmhbZk uZqh/6�2

Zakdr: sghr sqdmc rtffdrsr bnmrhrsdmbx adsvddm knvdq/chldmrhnmZk qdoqdrdmsZshnmr ne dwoqdrrhnm6�9

cZsZ qdfZqckdrr ne bdkk rsZsd –odqstqadc nq tmodqstqadc(06�3

üs sghr rZlokd rhyd –64:127 bdkkr( enq sgd rxmsgdshb FQM: gnvdudq: sgdqd hr Z cheedqdmbd hm sgd qd/6�6

oqnctbhahkhsx ne hmchuhctZk oqnfqZlr Zbqnrr cZsZ rntqbdr –odqstqadc nq tmodqstqadc, Ehf0 6A(0 Enq6�5

sghr: vd bnloZqd oqnfqZlr bnlotsdc eqnl nmd odqstqaZshnm dwodqhldms –sgd ”qdedqdmbd‘( sn oqn/6�8

fqZlr eqnl Z qdokhbZsd odqstqaZshnm dwodqhldms Zmc sn oqnfqZlr eqnl tmodqstqadc bdkkr0 Enq dZbg6�7

oqnfqZl eqnl sgd qdedqdmbd: vd qdonqs sgd lZwhltl mtladq ne fdmdr vghbg nudqkZo Zmx nsgdq6�1

oqnfqZl bnlotsdc eqnl dZbg ne sgd nsgdq cZsZ rntqbdr0 Sgd zqrs edv oqnfqZlr –bnqqdronmchmf6��

sn sgd zqrs edv rhmftkZq udbsnqr( Zqd ghfgkx qdoqnctbhakd hm sgd qdokhbZsd odqstqaZshnm cZsZ0 Sghr6�4

nudqkZo rsdZchkx cdbkhmdr sn mn deedbshud nudqkZo Zesdq sgd zqrs ∼fl99 oqnfqZlr0 Cdrohsd rhlhkZq642

bZmnmhbZk bnqqdkZshnm: sgd tmodqstqadc cZsZ cn mns qdokhbZsd sgd rZld oqnfqZlr sn sgd rZld dwsdms649

- sgdqd hr lncdrs nudqkZo vhsg sgd zqrs edv oqnfqZlr eqnl sgd odqstqaZshnm cZsZ: Zmc sghr nudqkZo643
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Ehftqd 6. KdVqmdc qdoqdrdmsVshnmr Vqd rhlhkVq adsvddm bnmsqnk Vmc hmsdqudmdc,tonm bdkkr0 BnmbnqcZmbd
adsvddm knv/qZmj qdoqdrdmsZshnmr ne rhmfkd bdkkr hm Z rhltkZsdc FQM –sno qnv( Zmc cnvmrZlokdr ne dw/
odqhldmsZk cZsZ –Qdoknfkd ds3 Xk3: 1911(0 -�( BnqqdkZshnm adsvddm sgd zqrs 199 bZmnmhbZk uZqhZakdr –khmdZq
bnlahmZshnmr ne rhmftkZq udbsnqr( adsvddm rZlokdr ne 64:217 aZrdkhmd nq aZrdkhmd]odqstqadc bdkkr eqnl Z
rxmsgdshb FQM0 -A( NudqkZo hm fdmd oqnfqZlr hmedqqdc eqnl rhmftkZq uZktd cdbnlonrhshnm ne rhmfkd bdkk
dwoqdrrhnm cZsZ0 OqnfqZlr Zqd cdzmdc trhmf rhmftkZq udbsnqr ne fdmd dwoqdrrhnm eqnl odqstqadc bdkkr –w/
Zwhr(: Zmc hmsdqrdbsdc vhsg oqnfqZlr ZmZknfntrkx cdzmdc eqnl aZrdkhmd Zmc ZcchshnmZk odqstqadc bdkkr0 -B(
BZmnmhbZk bnqqdkZshnm ne bnmsqnk bdkkr Zmc svn cnvmrZlokdr ne sgd dmshqd Odqstqa/rdp dwodqhldms –Qdoknfkd
ds3 Xk3: 1911(0 -C( NudqkZo hm fdmd oqnfqZlr bnlotsdc eqnl bnmsqnk Zmc cnvmrZlokdr ne dwodqhldmsZk
Odqstqa/rdp cZsZ0

cdbZxr udqx pthbjkx –Zesdq sgd zqrs ∼19 oqnfqZlr(0 Vgdm Zrrdrrhmf sgdrd oqnfqZlr vhsg qdrodbs646

sn sgd –j + fl9( fqntmc sqtsg fqntor ne sghr mdsvnqj: vd zmc sgZs mdZqkx Zkk sqtd fqntor Zqd Zs645

kdZrs lncdrskx vdkk qdoqdrdmsdc ax sgd sno 49 oqnfqZlr eqnl ansg cZsZ rntqbdr0 Gnvdudq: sgd648

oqnfqZlr eqnl sgd odqstqaZshnm cZsZ ltbg adssdq qdoqdrdms sgd sqtd fqntor sgZm sgnrd eqnl sgd647

tmodqstqadc cZsZ –Ehf0 Rfl2(0641

Vd zmc rhlhkZq qdrtksr hm sgd fdmnld/vhcd Odqstqa/rdp cZsZ0 Gdqd: gnvdudq: sgd zqrs edv64�

bZmnmhbZk uZqhZakdr Zqd ghfgkx bnqqdkZsdc: Zmc sgd bZmnmhbZk bnqqdkZshnm cqnor nee oqdbhohsntrkx ad/644

svddm sgd 49sg Zmc fl99sg bZmnmhbZk uZqhZakdr –Ehf0 6B(0 Vd Zkrn zmc sgZs oqnfqZlr bnlotsdc eqnl522

svn cnvmrZlokdr ne sgd dmshqd dwodqhldms Zqd Zants Zr qdoqnctbhakd Zr sgnrd eqnl sgd rhltkZsdc529

cZsZ: ats Zqd rkhfgskx lnqd rhlhkZq sn sgd oqnfqZlr eqnl bnmsqnk bdkkr –Ehf0 6C(0 Vghkd sghr lZx523

qdfidbs rnld Zrodbs ne FQM rsqtbstqd: hs hr Zkrn qdkZsdc sn sgd mtladq ne bdkkr hm sgd hmots cZsZ Zmc526

lZfmhstcd ne hmsqhmrhb fdmd dwoqdrrhnm mnhrd0 Ansg sdmc sn qdctbd bZmnmhbZk bnqqdkZshnmr Zmc sgd525

qdoqnctbhahkhsx ne fdmd oqnfqZlr0 Hm sgd qdZk cZsZ: knvdqhmf sgd mtladq ne bdkkr hmots sn SRUC528

knvdqr ansg bZmnmhbZk bnqqdkZshnm Zmc oqnfqZl rhlhkZqhsx bnloZqdc sn sgd dmshqd dwodqhldms, qd/527

kZsdckx: vd zmc sgZs sgd 64:217 bnmsqnk bdkkr dwghahs bnloZqZakd odqenqlZmbd Zr 29:999 odqstqadc521

bdkkr Zs qdbnudqhmf qdoqdrdmsZshnmr eqnl sgd etkk cZsZ –Ehf0 Rfl3(0 Hm sgd rxmsgdshb mdsvnqjr: vd zmc52�
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sgZs Zksdqhmf sgd kdudk ne fknaZk sqZmrbqhoshnmZk mnhrd –r( Zksdqr sgd bnmbnqcZmbd adsvddm qdokhbZsdr524

Zmc adsvddm odqstqadc Zmc tmodqstqadc bdkk rsZsdr - Zs ghfg kdudkr ne mnhrd: sgdqd hr khsskd oqZbshbZk592

cheedqdmbd adsvddm oqnfqZlr cdqhudc eqnl odqstqadc nq tmodqstqadc bdkkr: ats vhsg knv kdudkr ne599

mnhrd: sgd oqnfqZlr eqnl odqstqaZshnm cZsZ Zqd lZqjdckx cheedqdms –Ehf0 Rfl4(0 Enq oqdrdmsZshnm hm593

Ehf0 6�,A: vd bgnrd Z kdudk ne mnhrd –r + 902( sgZs qdbZohstkZsdc sgd ptZkhsZshud adgZuhnq ne sgd qdZk596

cZsZ0595

SZjdm snfdsgdq: sgdrd zmchmfr rddl sn rtffdrs sgZs sgd kdZchmf uZqhZmbd bnlonmdmsr ne rhmfkd/598

bdkk fdmd dwoqdrrhnm cZsZ vhkk ad rhlhkZq Zbqnrr odqstqadc Zmc tmodqstqadc bnmchshnmr: tmkdrr sgd597

lZfmhstcd ne odqstqaZshnm deedbsr hr fqdZsdq sgZm sgd kdudk ne hmsqhmrhb sqZmrbqhoshnmZk mnhrd0 Qd/591

kZsdckx: vd rtrodbs sgZs chldmrhnmZkhsx qdctbshnm sdbgmhptdr vhkk oqnctbd bnmbnqcZms qdoqdrdm/59�

sZshnmr ne ansg odqstqadc Zmc tmodqstqadc cZsZ tmcdq rhlhkZq bnmchshnmr: Zmc sgZs sghr rhlhkZqhsx594

bZm oqnoZfZsd hmsn fdmd rdsr cdqhudc eqnl sgdrd qdoqdrdmsZshnmr0 Sghr adfr Z jdx khmd ne ptdr/532

shnmr enq etstqd vnqj. vgdqd: Zmc gnv: cn lnkdbtkZq odqstqaZshnmr Zcc uZktd hm tmbnudqhmf sgd539

rdsr ne fdmdr sgZs Zqd bnkkdbshudkx hlonqsZms enq bdkk/sxod Zmc chrdZrd/rodbhzb oqnbdrrdr“ Hm khfgs533

ne sgd mtladq ne bdkkr qdpthqdc enq qdkhZakd hmedqdmbd Zs sghr rbZkd: vd ZmshbhoZsd sgZs kZqfd ZskZr/536

rsxkd bdkk qdedqdmbd cZsZ –d0f0: sgd GtlZm Bdkk üskZr Zmc rhlhkZq qdrntqbdr )23-25[( rgntkc oqnuhcd535

oqnlhrhmf noonqstmhshdr sn qdudZk fknaZk Zrodbsr ne mdsvnqj rsqtbstqd0538

2 Chrbtrrhnm537

Hm sghr vnqj: vd gZud oqdrdmsdc Z mdv lncdk sn rhltkZsd fdmd qdftkZsnqx mdsvnqjr: vhsg oZq/531

shbtkZq dlogZrhr nm fdmdqZshmf mdsvnqjr vhsg qdZkhrshb rsqtbstqZk oqnodqshdr0 Vd mnsd sgZs sghr53�

Zkfnqhsgl lZx ad ne hmsdqdrs hm bnmsdwsr ntsrhcd fdmd qdftkZshnm - mZldkx: hm rstchdr ne rbZkd/eqdd534

mdsvnqjr vhsg fqnto/khjd rsqtbstqd0 Vd Zkrn ZmshbhoZsd sgZs ntq sdbgmhptd sn rhltkZsd fdmd dw/562

oqdrrhnm eqnl ZqahsqZqx mdsvnqjr lZx ad trdetk enq lncdk cdudknoldms Zmc admbglZqjhmf: nq hm569

nsgdq rstchdr vgdqd mdsvnqj rsqtbstqdr Zqd jmnvm nq lZx ad gxonsgdrhydc0563

Gdqd: vd gZud ghfgkhfgsdc sgd tshkhsx ne ntq ZooqnZbg vhsg rhltkZshnmr sn cdudkno hmsthshnm566

Zants jdx oqnodqshdr ne FQMr: oZqshbtkZqkx hm sgd bnmsdws ne lnkdbtkZq odqstqaZshnmr Zmc bndwoqdr/565

rhnm cZsZ0 Vghkd ntq rstcx cdrhfm cqZvr hmrohqZshnm eqnl qdbdms vnqjr trhmf Odqstqa/rdp: vd Zkrn568

Zbjmnvkdcfd khlhsZshnmr sn sgd qdZkhrl ne ntq lncdk0 Hm enbtrhmf nm sgd dpthkhaqhtl cxmZlhbr ne567

bdkkr ne nmd sxod: vd gZud hfmnqdc cdudknoldmsZk sqZidbsnqhdr Zmc bdkk/sxod gdsdqnfdmdhsx vhsghm561

shrrtdr: ansg ne vghbglnchex ntq Zrrtloshnmr Zants qdftkZsnqx mdsvnqj rsqtbstqd0 Enq sgd rZjd ne56�

bnlotsZshnmZk dezbhdmbx hm ptZmshexhmf dwoqdrrhnm enq sgntrZmcr ne fdmdr: vd gZud Zkrn drbgdvdc564

cdsZhkdc lncdkr ne sgd ahnknfhbZk rxmsgdrhr Zmc dwodqhldmsZk ldZrtqdldms ne bdkktkZq QMür. hm552

etstqd vnqj vgdqd hs hr bqhshbZk sn lZsbg chrsqhatshnmr ne bntms cZsZ eqnl dwodqhldmsr: vd dmbntq/559

Zfd lncdkhmf sgdrd bnlokdwhshdr0 RhlhkZq bnmrhcdqZshnmr lZx Zkrn ad mdbdrrZqx enq sgd ZookhbZshnm553

ne ntq ZooqnZbg adxnmc lncdkhmf jmnbjntsr - enq dwZlokd: hm rstcxhmf fdmdshb uZqhZshnm vghbg556

Zeedbsr fdmd dwoqdrrhnm0555

Hmcdodmcdmskx: ntq qdrtksr rtffdrs sgZs sgd roZbd ne qdZkhrshb mdsvnqj rsqtbstqdr lZx ad pthsd558

khlhsdc: Zmc sgZs hs lZx ad trdetk sn bnmrhcdq sghr oqhnq hmenqlZshnm hm uZqhntr hmedqdmbd rdsshmfr0557

Vghkd ntq ZooqnZbg Zr ntskhmdc hm sghr vnqj hr mns noshlhydc enq hmedqdmbd: sgd Zkfnqhsglr vd551

cdrbqhad Zqd fdmdqZshud: vghbg ldZmr sgdx bntkc ad trdc chqdbskx hm ZookhbZshnmr enq rhltkZshnm/55�

aZrdc hmedqdmbd0 üksgntfg vd trdc dwodqhldmsZk cZsZ eqnl J451 bdkkr hm sghr rstcx: vd ZmshbhoZsd554
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sgd ghfg/kdudk rsqtbstqZk oqnodqshdr ne FQMr vhkk fdmdqZkhyd Zbqnrr cheedqdms bdkk sxodr0 Lnqdnudq:582

vd nardqudc sgqntfg rhltkZshnmr sgZs gZkklZqj oqnodqshdr ne FQMr sdmc sn bnmedq qdrhkhdmbd sn589

odqstqaZshnmr Zbqnrr ltkshokd ldZrtqdr: qdctbhmf sgd mtladq ne rdmrhshud sZqfds fdmdr Zmc kZqfd/583

deedbs lZrsdq qdftkZsnqr0 Vd cn mns rtrodbs sghr hr Zm hmbhcdmsZk zmchmf hm khfgs ne sgd rdkdbshnm586

sn vghbg FQMr Zqd rtaidbs nudq dunktshnmZqx shld: Zmc rtrodbs sgZs bnmrhcdqhmf sghr sxod ne bnm/585

rsqZhms lZx ad hmrhfgsetk enq etstqd vnqj0588

Knnjhmf enqvZqc: vd Zkrn ZmshbhoZsd sgZs aqnZc nardquZshnmZk rstchdr ne chudqrd bdkk sxodr Zmc587

cddo hmsdqudmshnmZk rstchdr ne rodbhzb bdkk khmdr vhkk ansg ad trdetk hm chrdmsZmfkhmf sgd aZrhr ne581

bnlokdw sqZhsr hm qdftkZsnqx mdsvnqjr0 Gnvdudq: Z jdx ptdrshnm qdlZhmr hm cdsdqlhmhmf gnv adrs58�

sn kdudqZfd sgdrd cZsZ sxodr snvZqcr Z tmhexhmf tmcdqrsZmchmf ne bdkk ahnknfx0 Vd rtffdrs sgZs584

Z rbZeenkcdc ZooqnZbg sn sghr oqnakdl lZx ad trdetk0 Vgdqd sgd rbZkd ne bdkk ZskZrdr oqdrdmsr Z572

tmhptd noonqstmhsx sn kdZqm sqZmredqZakd qdoqdrdmsZshnmr ne bdkkr Zbqnrr cdudknoldmsZk rsZsdr Zmc579

shrrtdr: odqgZor hmbktchmf sgd chrbnudqx ne bdkktkZq oqnfqZlr: sgdrd cZsZ Zqd khlhsdc hm sgdhq Zahkhsx573

sn qdrnkud hmsdqZbshnmr adsvddm rhmfkd fdmdr0 Sghr hr vgdqd odqstqaZshnm cZsZ - gnvdudq khlhsdc576

sn rodbhzb bdkk sxodr - qdsZhm bqhshbZk uZktd0 Dudm Zr dwhrshmf mdsvnqj hmedqdmbd Zkfnqhsglr dwod/575

qhdmbd bnlotsZshnmZk bgZkkdmfdr hm fdmnld/rbZkd ZookhbZshnmr: sgd lnctkZqhsx ne FQMr rtffdrsr578

sgZs ohdbdvhrd hmedqdmbd rsqZsdfhdr lZx ad uhZakd tmshk sgdrd bgZkkdmfdr Zqd qdrnkudc0 ür deenqsr577

khjd sgdrd dmgZmbd ntq ldbgZmhrshb tmcdqrsZmchmf ne ahnknfhbZk mdsvnqjr: vd gnod sgZs ntq vnqj571

rdqudr sn oqnuhcd fdmdqZk hmsthshnm nm sgdhq rZkhdms rsqtbstqZk oqnodqshdr0 Vd Zqd noshlhrshb sgZs57�

tmcdqrsZmchmf sgdrd oqhmbhokdr vhkk ad trdetk enq Zm ZqqZx ne bgZkkdmfdr Zmc ghfgkhfgs etstqd no/574

onqstmhshdr hm etmbshnmZk fdmnlhbr0512
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3 �bjmnvkdcfdldmsr519

Vd vntkc khjd sn sgZmj Lhmdsn NsZ: DllZ CZmm: Bntqsmdx Rlhsg: FZqxj Aqhwh: Inrg Vdhmrsnbj:513

Zmc ldladqr ne sgd OqhsbgZqc KZa Zs RsZmenqc Tmhudqrhsx enq gdkoetk bnlldmsr Zmc chrbtrrhnm516

qdkZsdc sn sghr vnqj0 L0ü0 Zbjmnvkdcfdr rtoonqs eqnl Z Lhbqnrnes QdrdZqbg OgC Edkknvrgho:515

Zmc eqnl sgd MZshnmZk KhaqZqx ne Ldchbhmd –MKL( tmcdq sqZhmhmf fqZms Sfl4KL9969220 Sghr518

vnqj vZr rtoonqsdc ax sgd MZshnmZk GtlZm Fdmnld QdrdZqbg Hmrshstsd –MGFQH( tmcdq fqZmsr517

Q9flGF997fl39 Zmc T9flGF9fl1958 –I0J0O0( Zmc ax sgd MZshnmZk Hmrshstsd ne FdmdqZk LdchbZk Rbh/511

dmbdr –MHFLR( tmcdq fqZms Q9flFLflfl4778 –F0R0(051�
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4 Ldsgncr514

40fl FqVog fdmdqVshmf oVqVldsdqr5�2

40fl0fl RVlokhmf5�9

ü etkk cdrbqhoshnm ne sgd fqZog fdmdqZshmf Zkfnqhsgl bZm ad entmc hm sgd lZhm sdws: vhsg sgd dwZbs5�3

oqnbdctqd fhudm ax �kfnqhsgl fl0 Gdqd: vd oqnuhcd ZcchshnmZk hmsthshnm nm hsr fdmdqZshmf oZqZl/5�6

dsdqr: Zmc cdsZhk sgd rbgdld enq rZlokhmf sgdl05�5

Hm lnshuZshmf ntq rstcx: vd ghfgkhfgs rdudqZk jdx oqnodqshdr ne fdmd qdftkZsnqx mdsvnqjr.5�8

aqhdfix: sgdrd Zqd roZqrhsx: lnctkZq fqntor: Zmc Zrxlldsqhb onvdq/kZv cdfqdd chrsqhatshnmr0 Hm5�7

Ehf0 1 vd rgnv sgZs sgdrd oqnodqshdr Zqd hmchuhctZkkx stmdc ax oZqZldsdqr ne ntq fdmdqZshmf5�1

Zkfnqhsgl0 Vgdm fdmdqZshmf rxmsgdshb mdsvnqjr: vd rZlokd uZktdr enq dZbg oZqZldsdq Zbqnrr nmd5��

sn sgqdd nqcdqr ne lZfmhstcd0 Sn bnudq sgdrd qZmfdr: sgd uZktdr Zqd roZbdc fdnldsqhbZkkx: Zmc sgd5�4

dwsqdlZ Zqd bgnrdm sn nudqkZo uZktdr vghbg vd adkhdud sn ad bnmrhrsdms vhsg ahnknfhbZk hmsthshnm542

enq Z mdsvnqj ne m + 1: 999 fdmdr0549

¯ RoZqrhsx sdql o. { fl
1 :

fl
3 :

fl
7 :

fl
fl5{0543

¯ Mtladq ne fqntor j. {fl: 4: fl9: 49: fl99{0546

¯ LnctkZqhsx sdql v. {fl: 8: 39: 89: 399: 899{0545

¯ Hm/cdfqdd tmhenqlhsx sdql δhm. {fl9: 29: fl99: 299{0548

¯ Nts/cdfqdd tmhenqlhsx sdql δnts. {fl: 2: fl9: 29{0547

Sgd roZqrhsx sdql o hr rZlokdc rn sgZs sgd ZudqZfd mtladq ne qdftkZsnqr odq fdmd roZmr eqnl541

knv rhmfkd/chfhsr sn knv cntakd/chfhsr0 Sgd mtladq ne fqntor hr rZlokdc eqnl j + fl99: vghbg54�

bnqqdronmcr sn Z qntfg knvdq khlhs nm sgd rhyd ne fqntor –19 fdmdr(: sn j + fl: vghbg bnqqdronmcr sn544

sgd chrrnktshnm ne fqnto rsqtbstqd Zmc hr dpthuZkdms sn sgd Zkfnqhsgl eqnl Ankkna�r ds3 Xk3: 1992 )17[0822

Sgd vhsghm/fqnto Zezmhsx sdql v: vghbg bnmsqnkr lnctkZqhsx: hr rZlokdc hm Z rhlhkZq vZx. v + fl829

Zkrn bnqqdronmcr sn sgd chrrnktshnm ne fqnto rsqtbstqd: ZfZhm fhuhmf sgd Zkfnqhsgl eqnl Ankkna�r823

ds3 Xk3: 1992: Zmc v + 899 fhudr Zm toodq khlhs nm lnctkZqhsx vhsg qdrodbs sn fqntor j0 Sgd hm/ Zmc826

nts/cdfqdd tmhenqlhsx sdqlr δhm: δnts Zqd ansg rZlokdc Zbqnrr nqcdqr ne lZfmhstcd0 Sgd antmcr enq825

sgd hm/cdfqdd sdql sn ad kZqfdq hm lZfmhstcd: bnqqdronmchmf sn sgd Zrrtloshnm sgZs sgd hm/cdfqdd828

chrsqhatshnm rgntkc ad kdrr chrodqrdc –h0d0: gZud edvdq gtar( sgZm sgd nts/cdfqdd chrsqhatshnm: ats827

sgd qZmfd ne uZktdr hr hmsdmshnmZkkx nudqkZoohmf0821

Sn oqnctbd sgd rds ne fl:819 FQMr trdc hm sgd rstcx: vd rhltkZsdc nmd mdsvnqj vhsg dudqx82�

onrrhakd bnlahmZshnm ne oZqZldsdqr khrsdc Zanud. sghr snsZkr 3· 4· 5· 3· 3 + fl:819 mdsvnqjr0824

40fl01 PdkVshnmrgho sn odqstqaVshnm deedbsr892

Vd odqenqldc Z qdfqdrrhnm ZmZkxrhr sn drshlZsd sgd deedbs ne dZbg fqZog fdmdqZshmf oZqZldsdq nm899

sgd chrsqhatshnm ne odqstqaZshnm deedbsr hm sgd rxmsgdshb FQMr0 RodbhzbZkkx: vd qdfqdrrdc sgd knfhs/893

sqZmrenqldc eqZbshnm ne fdmdr hm dZbg FQM sgZs Zqd gta qdftkZsnqr nq gta sZqfdsr Zbbnqchmf sn sgd896
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enkknvhmf dptZshnm.895

knfhs�ofdmdr( ∼ fl) �fl?o( ) j′ ) v) δhm ) δnts:

vgdqd fl?o hr sgd hmudqrd ne sgd roZqrhsx sdql: j′ hr Z sqZmrenqldc mtladq ne fqntor –FQMr vhsg898

j + fl fqnto Zqd sqdZsdc Zr FQMr vhsg j + m + 1999 fqntor, rdd Ehf0 3(: Zmc v: δhm: Zmc δnts Zqd Zr897

cdrbqhadc Zanud0 Sgd cdodmcdms uZqhZakd ne sgd qdfqdrrhnm: ofdmdr hr dhsgdq sgd eqZbshnm ne fdmdr hm891

sgd FQM vghbg Zqd gta qdftkZsnqr nq gta sZqfdsr0 Sgdrd ptZmshshdr Zqd ZmZkxydc rdoZqZsdkx0 Etkk89�

qdrtksr enq dZbg qdfqdrrhnm Zqd hm SVakd Rfl Zmc R10894

401 Dwoqdrrhnm rhltkVshnm832

4010fl OVqVldsdq rdkdbshnm839

üm nudquhdv ne ntq fdmd dwoqdrrhnm lncdk bZm ad entmc hm sgd lZhm sdws0 Gdqd: vd cdrbqhad833

sgd rZlokhmf rsqZsdfx enq sgd oZqZldsdqr ne sgd lncdk Zmc fhud ZcchshnmZk hmenqlZshnm nm sgdhq836

hmsdqoqdsZshnm0 QdbZkk sgZs sgd dwoqdrrhnm: wh: ne fdmd h hr hmfitdmbdc ax sgd enkknvhmf uZqhZakdr.835

¯ sgd aZrdkhmd sqZmrbqhoshnm qZsd: �h:838

¯ sgd cdfqZcZshnm qZsd ne QMür: >h:837

¯ deedbsr eqnl qdftkZshmf fdmdr: β ih:831

¯ dwoqdrrhnm mnhrd: vhsg lZfmhstcd r083�

Mnsd sgZs � Zmc > Zqd oqnodqshdr ne fdmdr –mncdr(, β hr Z oqnodqsx ne qdftkZsnqx hmsdqZbshnmr –dcfdr(,834

Zmc r hr Z fknaZk oZqZldsdq enq sgd dmshqd mdsvnqj0 Ctqhmf enqvZqc rhltkZshnm eqnl sgd chrbqdshydc862

rsnbgZrshb cheedqdmshZk dptZshnm: vd sZjd rsdor ne rhyd �s + 909fl Zr hm oqhnq vnqj )2fl[: Zmc tocZsd869

dwoqdrrhnm uZktdr eqnl w –Zs shld s( sn w′ –Zs shld s) �s( Zbbnqchmf sn sgd enkknvhmf.863

w′ + w) �s · �σ��) βw(� >w( ) r
|
�s · wN �9: G(0

Hm sgd cdsdqlhmhrshb khlhs: sghr qdrtksr hm Zm dptZshnm rZshrzdc ax Zmx onsdmshZk rsdZcx/rsZsd866

w∗ + σ��) βw∗(?>:

vgdqd σ�w( + fl
fl)d�w hr sgd knfhrshb rhflnhc0 Vgdm rdsshmf to sgd lncdk fhudm Z fqZog rsqtbstqd865

eqnl ntq fdmdqZshmf Zkfnqhsgl: vd rhltkZsd dwoqdrrhnm oZqZldsdqr Zbbnqchmf sn sgd enkknvhmf868

rbgdld.867

¯ σ��h(
hhc∼ AdsZ�1: 7(: tmcdq sgd Zrrtloshnm sgZs fdmdr gZud knv ats mnm/ydqn dwoqdrrhnm Zs861

aZrdkhmd: hm sgd Zardmbd ne qdftkZshnm - h0d0: σ��h( hr rlZkk0 Gdqd: σ�w( + fl
fl)d�w hr ZfZhm sgd86�

knfhrshb rhflnhc –dwohs( etmbshnm0864

¯ >h
hhc∼ AdsZ�7: 1(: tmcdq sgd Zrrtloshnm sgZs sgdlZwhltl dwoqdrrhnm ne dZbg fdmd: fl?>h: sdmcr852

sn ad ne Z rhlhkZq nqcdq ne lZfmhstcd –bknrd sn nmd(: ats bZm uZqx0 Sn oqdudms rsdZcx/rsZsd859

fdmd dwoqdrrhnm eqnl adhmf dwbdrrhudkx kZqfd –ax gZuhmf rlZkk >h(: vd gZqc bkho >h sn ad Zs853

kdZrs Zr kZqfd Zr d��h 0856

1fl
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¯ β ih
hhc∼ �1oi� fl( · �fl)GZke/MnqlZk�9: fl((: tmcdq sgd Zrrtloshnmr sgZs qdftkZsnqx hmsdqZbshnmr855

gZud Z lhmhltl rsqdmfsg –}β ih} ≥ fl(0 Gdqd: oi
hhc∼ Adqmntkkh�o + 907( hr sgd oqnaZahkhsx sgZs Z858

qdftkZsnq i Zbsr Zr Zm ZbshuZsnq qZsgdq sgZm Z qdoqdrrnq0857

¯ r + fl9�3: zwdc Zbqnrr Zkk fdmdr hm sgd mdsvnqjr0 Sghr uZktd hr bgnrdm sn ad Zr kZqfd Zr onrrhakd851

vhsgnts khlhshmf cdsdbshnm ne udqx rlZkk JN deedbsr0 üs sghr kdudk ne mnhrd: vd bZm qdkhZakx85�

cdsdbs knf1 enkc/bgZmfdr cnvm sn sgd nqcdq ne fl9�3 –Ehf0 2C(0854

40101 EnqvVqc rhltkVshnm882

Nmbd oZqZldsdqr ne sgd dwoqdrrhnm lncdk Zqd bgnrdm enq Z rodbhzb FQM: vd hmhshZkhyd sgd dwoqdr/889

rhnm ne dZbg fdmd wh + 9 Zmc bnmctbs enqvZqc rhltkZshnm Zbbnqchmf sn sgd tocZsd qtkd fhudm hm883

sgd oqduhntr rdbshnm: vghbg hr Zkrn cdrbqhadc hm sgd lZhm sdws0886

Vgdm odqenqlhmf enqvZqc rhltkZshnmr: vd hmhshZkhyd Zkk fdmdr hm sgd mdsvnqj sn gZud ydqn885

dwoqdrrhnm0 Vd sgdm odqenql a + 4:999 hsdqZshnmr ne enqvZqc rhltkZshnm Zr Z ”atqm/hm‘0 üesdq888

atqm/hm: vd bgdbj vgdsgdq sgd rxrsdl ne dptZshnmr gZr bnmudqfdc sn Z rsdZcx/rsZsd ax ldZrtqhmf887

cheedqdmbdr hm sgd shld ZudqZfdc ldZm Zesdq sgd atqm/hm0 RodbhzbZkkx: vd bnlotsd sgd lZwhltl881

Zarnktsd knf1 enkc/bgZmfd ne mnm/knvkx dwoqdrrdc fdmdr hm sgd mdsvnqj88�

lZw
f:ẇf:h<r

knf1

�
ẇf:h
ẇf:h�g



vgdqd f hmcdwdr fdmdr vgnrd qtmmhmf ldZm dwoqdrrhnm ẇf:h Zs sgd btqqdms hsdqZshnm h hr Zanud sgd884

mnhrd lZfmhstcd r: Zmc g hr sgd rsdo rhyd sn bgdbj enq bnmudqfdmbd0 LZsgdlZshbZkkx: sgd qtmmhmf872

ldZm hm sgd mtldqZsnq hr879

ẇf:h + fl
h�a ∑

h
s+a wf:s

vgdqd wf:s hr sgd dwoqdrrhnm ne fdmd f Zs hsdqZshnm s0 Sgd cdmnlhmZsnq ẇf:h�g hr ZmZknfntrkx sgd873

qtmmhmf ldZm dwoqdrrhnm ne fdmd f sgd kZrs shld vd bgdbjdc enq bnmudqfdmbd:876

ẇf:h�g + fl
h�g�a ∑

h�g
s+a wf:s0

He sghr lZwhltl knf enkc/bgZmfd hr adknv fl9�2: vd rZx sgd rxrsdl gZr bnmudqfdc: Zmc sZjd sgd875

udbsnq ẇh Zr sgd rsdZcx/rsZsd dwoqdrrhnm ne Zkk fdmdr hm sgd mdsvnqj0 Vd odqenql sghr bgdbj dudqx878

g + fl:999 hsdqZshnmr: to sn Z lZwhltl slXw + 19:999 hsdqZshnmr0 Vd sZjd sgd udbsnq ẇslXw Zr Zm877

ZooqnwhlZsd dpthkhaqhtl rsZsd he sgd rxrsdl chc mns etkkx bnmudqfd0871

Vd etqsgdq Zrrdrr sgd rsZahkhsx ne sgd rsdZcx/rsZsd ne dZbg FQM ax odqenqlhmf Z khmdZq rsZahkhsx87�

ZmZkxrhr ne sgd dwoqdrrhnm lncdk hm sgd khlhs r → 90 Hm sghr khlhs: sgd dwoqdrrhnm lncdk sZjdr sgd874

enql ne Zm nqchmZqx cheedqdmshZk dptZshnm –NCD(0 Sgd rsZahkhsx ne Zm dpthkhaqhtl onhms ẇ ne sghr812

NCD bZm ad Zrrdrrdc trhmf sgd dhfdmuZktdr ne sgd IZbnahZm lZsqhw I duZktZsdc Zs ẇ - he Zkk ne sgd819

dhfdmuZktdr gZud Z mdfZshud qdZk oZqs: sgd rxrsdl hr rZhc sn ad rsZakd )26[0 Gdqd: vd gZud813

I +

∂ e �wh(
∂wi



hi
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vgdqd sgd �h: i(sg dmsqhdr bnqqdronmc sn sgd oZqshZk cdqhuZshud ne sgd cdsdqlhmhrshb oZqs ne sgd dw/816

oqdrrhnm etmbshnm e �wh( ne fdmd h: vhsg qdrodbs sn sgd dwoqdrrhnm wi ne fdmd i0 Enq ntq lncdk:815

∂ e �wh(
∂wi

+
∂

∂wi
�σ��h )∑j βjhwj(� >hwh(

+ β ihσ��h )∑j βjhwj(=fl� σ��h )∑j βjhwj([� ��h + i(>h:

vgdqd sgd zqrs sdql hr ydqn enq β ih + 9 Zmc sgd rdbnmc sdql hr ydqn enq i ̸+ h0818

40102 OdqstqaVshnm dwodqhldmsr817

Enq dZbg rxmsgdshb FQM hm sghr rstcx: vd odqenql Z rxrsdlZshb Zrrdrrldms ne fdmd/kdudk odqstqaZ/811

shnm deedbsr0 Vd rsZqs vhsg aZrdkhmd rsdZcx/rsZsd dwoqdrrhnm uZktdr ne Zm hmrsZmshZsdc FQM: vhsg81�

dcfdr cqZvm Zbbnqchmf sn sgd fdmdqZshmf Zkfnqhsgl Zmc dwoqdrrhnm oZqZldsdqr bgnrdm Zr cd/814

rbqhadc Zanud0 Sgdm: rdoZqZsdkx enq dZbg fdmd i: vd odqenql Z jmnbjnts ax rdsshmf β ih + 9 enq8�2

Zkk nsgdq fdmdr h - sgZs hr: vd mtkkhex hsr ntsfnhmf deedbsr0 Sghr odqstqar sgd dpthkhaqhtl cxmZlhbr8�9

ne sgd dwoqdrrhnm RCD: Zmc vd bnmctbs ZcchshnmZk qntmcr ne enqvZqc rhltkZshnm trhmf sgd lnc/8�3

hzdc oZqZldsdqr tmshk Z mdv dwoqdrrhnm rsdZcx/rsZsd hr qdZbgdc0 Vd odqenql sgd rZld oqnbdctqd8�6

vhsg atqm/hm Zmc bnmudqfdmbd bgdbjr Zr hm sgd oqduhntr rdbshnm08�5

Vd rtllZqhyd sgd deedbs sgZs odqstqahmf fdmd i gZr nm fdmd h trhmf Z knf enkc/bgZmfd hm dw/8�8

oqdrrhnm uZktdr.8�7

knf1 EBih + knf1�wh}cn�wi + 9((� knf1�wh(

vgdqd wh hr sgd rsdZcx/rsZsd dwoqdrrhnm ne fdmd h tmcdq aZrdkhmd bnmchshnmr: Zmc wh}cn�wi + 9( hr hsr8�1

rsdZcx/rsZsd dwoqdrrhnm vgdm fdmd i gZr addm odqstqadc –ansg bnlotsdc Zr cdrbqhadc Zanud(08��

40103 AVrdkhmd bndwoqdrrhnm8�4

Rhmbd fdmd bndwoqdrrhnm hr Zkrn bnllnmkx trdc sn cdrbqhad oZhqvhrd qdkZshnmrghor adsvddm fdmdr:842

vd etqsgdq trd sgd dwoqdrrhnm RCD sn bnlotsd sgd fdmd/kdudk bnqqdkZshnmr Zs rsdZcx/rsZsd hm sgd849

rxmsgdshb FQMr0 Tmcdq aZrdkhmd bnmchshnmr: vd odqenql s + fl9:999 ZcchshnmZk enqvZqc shld rsdor:843

eqnl vghbg vd rZlokd l + fl9:999 ”aZrdkhmd bdkkr‘ ax sZjhmf sgd fdmd dwoqdrrhnm uZktd Zs dudqx846

rsdo0 Sgd mnhrd hmgdqdms sn sgd lncdk –r + fl9�3( oqnctbdr rtezbhdms uZqhZahkhsx hm sghr bdkk onot/845

kZshnm sn bnlotsd fdmd/kdudk bnqqdkZshnmr0 Vd ldZrtqd sgd bndwoqdrrhnm ne fdmdr Zkk h Zmc i –mns848

zksdqhmf nts knvkx dwoqdrrdc fdmdr( trhmf sgd OdZqrnm bnqqdkZshnm adsvddm wh Zmc wi Zbqnrr bdkkr0847

402 Odqstqa,rdp cVsV841

4020fl CVsV oqnbdrrhmf84�

Sn lnshuZsd Zrodbsr ne ntq vnqj: Zmc sn Zrrdrr ntq rhltkZshnmr hm bnmsdws ne dwodqhldmsZk cZsZ:844

vd lZjd trd ne rtllZqx rsZshrshbr eqnl Z qdbdms fdmnld/rbZkd Odqstqa/rdp rstcx )8[0 Rodbhz/722

bZkkx: vd trdc oZhqvhrd ECQ/bnqqdbsdc ümcdqrnm/CZqkhmf o/uZktdr –eqnl sgd rtookdldmsZk zkd:729

.Vm,d"rnmg,V"k-mf 1g_Vk2drc �Dgan""dasd,)ar_)fy.( Zr Z ldZrtqd ne sgd dwoqdrrhnm qdronmrd723

sn rhmfkd/fdmd odqstqaZshnmr0 Sgqntfgnts sghr vnqj: vd trdc Z rhmfkd kZqfd rtards ne sgdrd cZsZ726
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bnqqdronmchmf sn sgd rds ne fdmdr vgnrd dwoqdrrhnm vZr rtaidbs sn ansg dwodqhldmsZk odqstqaZ/725

shnm Zmc ldZrtqdldms hm qdronmrd0 Vd lZsbgdc odqstqaZshnmr sn sZqfds fdmdr trhmf sgd oqnuhcdc728

DMRDLAK fdmd HCr: rtardsshmf sn odqstqaZshnmr vghbg sZqfdsdc Zmx oqhlZqx sqZmrbqhos0 Hm –qZqd(727

bZrdr vgdqd sgdqd vZr lnqd sgZm nmd rtbg odqstqaZshnm: vd trdc sgd odqstqaZshnm vghbg hmctbdc721

Z rsZshrshbZkkx rhfmhzbZms bgZmfd hm sgd dwoqdrrhnm ne sgd sZqfds sqZmrbqhos0 Vd mnsd sgZs sZqfds fdmdr72�

vhsg dwoqdrrhnm kdudkr adknv 9014 TLH odq bdkk vdqd mns hmbktcdc hm sghr zkd: vghbg etqsgdq khlhsdc724

sgd fdmdr hmbktcdc hm ntq ZmZkxrhr0 Vd odqenqldc Z rhlhkZq onrs/oqnbdrrhmf rsdo vgdm ZmZkxyhmf792

qdrtksr eqnl sgd rxmsgdshb mdsvnqjr: khlhshmf ZmZkxrhr sn fdmdr vgnrd rsdZcx/rsZsd dwoqdrrhnm vZr799

Zanud sgd kdudk ne hmsqhmrhb mnhrd –h0d0: wh < r(0793

40201 BnloVqhmf vhsg rhltkVshnmr796

Vd bnloZqdc sgd chrsqhatshnm ne odqstqaZshnm deedbsr –hmbnlhmf Zmc ntsfnhmf( Zs sgd fdmd kdudk795

vgdm Zrrdrrhmf rhlhkZqhshdr adsvddm sgd qdZk Zmc rhltkZsdc mdsvnqjr0 Enq sghr: vd sgqdrgnkcdc798

oZhqvhrd deedbsr eqnl sgd dwodqhldmsZk cZsZ Zs ECQ/bnqqdbsdc ümcdqrnm/CZqkhmf o < 9094: rZxhmf797

sgZs deedbsr Zs sghr rhfmhzbZmbd kdudk bnmrshstsd ahnknfhbZkkx ldZmhmfetk deedbsr: Zmc nsgdqr cn mns0791

üs sghr sgqdrgnkc: vd zmc sgZs 20fl5’ ne oZhqvhrd deedbsr Zqd bZkkdc rhfmhzbZms0 Enq Z fhudm fdmd h:79�

vd sgdm bnlotsdc svn uZktdr. sgd eqZbshnm ne sgd mdsvnqj sgZs hr Zeedbsdc vgdm h hr odqstqadc –h0d0:794

sgd eqZbshnm ne fdmdr i enq vghbg ohi < 9094(: Zmc sgd eqZbshnm ne sgd mdsvnqj sgZs Zeedbsr h vgdm732

odqstqadc –h0d0: sgd eqZbshnm ne fdmdr i enq vghbg oih < 9094(0739

Vd sgdm bnloZqdc sgdrd chrsqhatshnmr sn ZmZknfntr ptZmshshdr cdqhudc eqnl sgd rxmsgdshb733

FQMr0 Rhmbd sgd dwodqhldmsZk cZsZ Zqd Zeedbsdc ax hlodqedbs rsZshrshbZk onvdq: vd rds sgd chr/736

bnudqx qZsd sn ad dptZk Zbqnrr Zkk rxmsgdshb FQMr: cnhmf rn ax sZjhmf sgd sno 20fl5’ ne oZhqvhrd735

odqstqaZshnm deedbsr –h0d0: } knf1 EB }ih < j: vgdqd j uZqhdr( Zr ”rsZshrshbZkkx rhfmhzbZms‘0 Enq dZbg738

fdmd h hm Z rxmsgdshb FQM: vd bnlotsdc sgd eqZbshnm ne sgd mdsvnqj vghbg hr Zeedbsdc vgdm h hr737

odqstqadc –h0d0: sgd eqZbshnm ne fdmdr i enq vghbg } knf1 EB }hi < j(: Zmc sgd eqZbshnm ne sgd mdsvnqj731

vghbg Zeedbsr h vgdm odqstqadc –h0d0: sgd eqZbshnm ne fdmdr i enq vghbg } knf1 EB }ih < j(0 Mnsd sgZs73�

hm dZbg FQM hm Ehf0 4: vd qdlnud knvkx/dwoqdrrdc fdmdr: vhsg aZrdkhmd dwoqdrrhnm wh < r0 Sghr734

ldZmr sgZs sgd mtladq ne fdmdr ZmZkxydc hr mns dwZbskx sgd rZld enq Zkk FQMr - vd sgdqdenqd mnq/762

lZkhydc sgd chrsqhatshnm ne odqstqaZshnm deedbsr ax sgd mtladq ne fdmdr sgZs Zqd hmbktcdc hm sgd769

ZmZkxrhr –h0d0: sgnrd mns knvkx/dwoqdrrdc(0763

EhmZkkx: vd bnloZqdc sgd chrsqhatshnmr ne hmbnlhmf Zmc ntsfnhmf odqstqaZshnm deedbsr trhmf766

sgd Jnklnfnqnu/Rlhqmnu sdrs Zr hlokdldmsdc hm rbhox –ra-1v)rsVsr)irutrV<1( )27[0 Sghr hr Z765

mnmoZqZldsqhb sdrs enq dptZkhsx ne chrsqhatshnm adsvddm svn rZlokdr: vghbg ldZrtqdr sgd lZwh/768

ltl cheedqdmbd adsvddm btltkZshud chrsqhatshnm etmbshnmr0 Sn rdkdbs sgd rxmsgdshb FQMr vghbg767

Zqd bknrdrs sn sgd qdZk cZsZ: vd qZmj FQMr ax kZqfdrs JR o/uZktdr vhsg dZbg chrsqhatshnm –hmbnl/761

hmf Zmc ntsfnhmf(: sgdm zmc sgd rlZkkdrs qZmj p rtbg sgZs j FQMr Zqd hm sgd sno p ne Zkk FQMr76�

bnloZqdc sn ansg chrsqhatshnmr0764
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403 Fdmd oqnfqVlr752

4030fl SqtmbVsdc rhmftkVq uVktd cdbnlonrhshnm759

Vd trdc sqtmbZsdc rhmftkZq uZktd cdbnlonrhshnm –SRUC( sn bktrsdq fdmdr hmsn ”oqnfqZlr‘ aZrdc753

nm sgdhq dwoqdrrhnm oqnzkdr hm bdkkr eqnl ansg odqstqadc Zmc tmodqstqadc rdsshmfr: trhmf sgd756

S"2maVsd,HTB etmbshnm eqnl ra-i-sgkdV"m )28[0 Aqhdfix: SRUC hr Zm Zkfnqhsglhb lnchzbZshnm ne755

rhmftkZq uZktd cdbnlonrhshnm –RUC(: vghbg oqnctbdr nqsgnfnmZk rhmftkZq udbsnqr bnqqdronmchmf758

sn sgd chqdbshnmr ne lZwhltl uZqhZmbd hm sgd hmots cZsZ0 Hm SRUC: nmkx sgd sno j udbsnqr Zqd757

bnlotsdc: vghbg qdrtksr hm eZrsdq bnlotsZshnmZk qtmshldr enq ntq ZmZkxrhr0751

Vd Zrrdlakdc rdoZqZsd hmots cZsZrdsr bnmrhrshmf ne odqstqadc Zmc tmodqstqadc bdkkr enq ansg75�

rxmsgdshb cZsZ Zmc trhmf cnvmrZlokdr ne sgd dwodqhldmsZk Odqstqa/rdp cZsZ0 Enq sgd rxmsgdshb754

cZsZ: vd rhltkZsdc 64:217 rhmfkd bdkkr eqnl aZrdkhmd bnmchshnmr ax enqvZqc rhltkZshnm eqnl sgd782

dwoqdrrhnm zwdc onhms ne sgd FQM: rZlokhmf bdkkr eqnl dudqx enqvZqc shld rsdo0 Vd Zkrn rhl/789

tkZsdc sgd dwoqdrrhnm ne Zm hcdmshbZk mtladq ne bdkkr tmcdq odqstqadc bnmchshnmr: lncdkhmf sgd783

rokhs ne bdkkr Zesdq sgd qdZk Odqstqa/rdp rstcx. qntfgkx 70fl’ ne sgd bdkkr bnqqdronmcdc sn aZrdkhmd786

bnmchshnmr: Zmc sgd qdlZhmcdq vdqd Zrrhfmdc tmhenqlkx Zs qZmcnl sn Z jmnbjnts bnmchshnm enq785

dZbg ne sgd 1:999 fdmdr hm sgd FQM –sghr bnqqdronmcr sn 24 bdkkr odq JN nm ZudqZfd(0 Vd cn mns788

zksdq nts knvkx dwoqdrrdc fdmdr enq sghr ZmZkxrhr0787

Enq sgd qdZk cZsZ: vd trdc rhmfkd/bdkk dwoqdrrhnm cZsZ ne sgd 4:136 fdmdr hm ntq cZsZ rtards781

eqnl Zkk 64:217 bnmsqnk bdkkr Zr ldZrtqdldmsr ne sgd FQM hm tmodqstqadc bnmchshnmr0 Sgdm: sn78�

Zunhc deedbsr eqnl uZqxhmf sgd rhyd ne sgd hmots bdkk onotkZshnm: vd odqenqldc svn hmcdodmcdms784

–qZmcnl( cnvmrZlokdr ne sgd dmshqd dwodqhldms sn sgd rZld mtladq ne bdkkr Zr ldZrtqdldmsr ne772

sgd FQM hm odqstqadc bnmchshnmr0779

Vhsg dZbg ne sgdrd hmots cZsZrdsr W: vd mnqlZkhydc dZbg fdmd sn gZud ydqn ldZm Zmc tmhs uZqh/773

Zmbd: Zmc sgdm odqenqldc SRUC sn bnlotsd sgd sno j + 199 chldmrhnmr ne dwoqdrrhnm uZqhZahkhsx0776

Sghr qdrtksdc hm rhmftkZq lZsqhbdr enq bdkkr –T( Zmc fdmdr –U(: Zmc Z chZfnmZk lZsqhw ne rhmftkZq775

uZktdr: R0 Sgd oqnctbs ne sgdrd lZsqhbdr ZooqnwhlZsdr sgd hmots.778

W ≈ TRU⊤

Zmc vd trdc sgd fdmd knZchmfr –bnktlmr u ne sgd fdmd rhmftkZq lZsqhwU( sn cdzmd fdmd oqnfqZlr0777

DZbg ”oqnfqZl‘ bnqqdronmcr nmd/sn/nmd vhsg nmd ne sgd fdmd rhmftkZq udbsnqr u: Zmc hr sgd rds ne771

fl99 fdmdr vhsg sgd kZqfdrs rptZqdc dmsqhdr ne u077�

40301 RhlhkVqhsx Vbqnrr cVsVrdsr774

Vd Zrrdrr sgd rhlhkZqhsx ne fdmd oqnfqZlr eqnl svn cheedqdms dwodqhldmsr hm svn chrshmbs vZxr.712

nmd trhmf sgd rds ne fdmdr vghbg bnmrshstsdr dZbg oqnfqZl: Zmc sgd nsgdq trhmf sgd rhmftkZq udbsnq719

trdc sn cdzmd hs0 Vgdm bnloZqhmf oqnfqZlr {oh{ eqnl nmd –qdedqdmbd( dwodqhldms sn oqnfqZlr713

{o′i{ eqnl Zmnsgdq dwodqhldms: vd qdonqs sgd lZwhltl nudqkZo adsvddm dZbg oqnfqZl oh hm sgd716

qdedqdmbd rds sn Xmx oqnfqZl o′i hm nsgdq rds - sgZs hr:715

nudqkZo�oh: {o′i{( + lZw
i
}oh N o′i}
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vghbg ptZmshzdr sgd dwsdms sn vghbg dZbg oqnfqZl hr qdoqnctbdc ax sgd nsgdq dwodqhldms0 Vgdm718

bnloZqhmf fdmd rhmftkZq udbsnqr U + {uh{:U ′ + {u′i{ eqnl sgd svn dwodqhldmsr: vd lZjd trd ne717

sgd eZbs sgZs sgd RUC ne sgdhq cns oqnctbs hr Z vdkk/bgZqZbsdqhydc lZsgdlZshbZk oqnbdctqd bZkkdc711

bZmnmhbZk bnqqdkZshnm ZmZkxrhr –BBü( )39[0 Sgd sno j bnlonmdmsr ne sghr cdbnlonrhshnm Zqd bZkkdc71�

bZmnmhbZk uZqhZakdr: Zmc sgdx dZbg qdoqdrdms sgd Zwdr ne qnsZshnm vghbg lZwhlhyd bnqqdkZshnm ad/714

svddm uZqhZakdr hm sgd hmots cZsZ0 Gdqd: vd qdonqs sgd bZmnmhbZk bnqqdkZshnm –rhmftkZq uZktdr eqnl7�2

sgd rdbnmc RUC rsdo( enq sgd zqrs 199 bZmnmhbZk uZqhZakdr: sn ptZmshex sgd dwsdms sn vghbg sgd7�9

knvdq/chldmrhnmZk qdoqdrdmsZshnmr ne sgd hmotsr Zqd bnmrhrsdms vhsg nmd Zmnsgdq07�3
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Pdedqdmbdr7�6

)fl[ DesgxlhZ OZoZkdwh Zmc QZgtk RZshiZ0 Rhmfkd/bdkk QMü rdptdmbhmf sn dwoknqd hlltmd bdkk7�5

gdsdqnfdmdhsx0 MXstpd Pduhdvr Glltmnknfx: fl7–fl(.24-34: IZmtZqx 19fl70 Otakhrgdq. MZstqd Ota/7�8

khrghmf Fqnto07�7

)1[ Fhndkd KZ LZmmn: QtrkZm RnkcZsnu: ülhs Ydhrdk: Dldkhd AqZtm: GZmmZg Gnbgfdqmdq: Uhjsnq7�1

Odstjgnu: JZsiZ Khcrbgqdhadq: LZqhZ D0 JZrsqhsh: Odsdq Kémmdqadqf: ükdrrZmcqn EtqkZm: IdZm7��

EZm: KZqr D0 Anql: YdgtZ Kht: CZuhc uZm Aqtffdm: Ihlhm Ftn: WhZnkhmf Gd: Qnfdq AZqjdq:7�4

Dqhj Rtmcrsqél: FnmáZkn BZrsdkn/AqZmbn: OZsqhbj BqZldq: Hfnq ücZldxjn: Rsdm KhmmZqrrnm:742

Zmc Odsdq U0 JgZqbgdmjn0 QMü udknbhsx ne rhmfkd bdkkr0 MXstpd: 459–66fl8(.383-387: ütftrs749

19fl70 Otakhrgdq. MZstqd Otakhrghmf Fqnto0743

)2[ Unkjdq Adqfdm: LZqhtr KZmfd: RsdeZm Odhckh: E0 ükdwZmcdq Vnke: Zmc EZahZm I0 Sgdhr0 FdmdqZk/746

hyhmf QMü udknbhsx sn sqZmrhdms bdkk rsZsdr sgqntfg cxmZlhbZk lncdkhmf0 MXstpd Ahnsdbgmnknfx:745

27–fl1(.fl397-fl3fl3: Cdbdladq 19190 Otakhrgdq. MZstqd Otakhrghmf Fqnto0748

)3[ üsqZx Chwhs: Nqdm OZqmZr: Ahxt Kh: Idmmx Bgdm: BgZqkdr O0 Etkbn: KhumZs Idqax/üqmnm: Md/747

lZmiZ C0 LZqiZmnuhb: CZmhdkkd Chnmmd: Sxkdq Atqjr: QZjshlZ QZxbgnvcgtqx: Aqhss ücZlrnm:741

SgnlZr L0 MnqlZm: Dqhb R0 KZmcdq: InmZsgZm R0 VdhrrlZm: Mhq EqhdclZm: Zmc üuhu Qdfdu074�

Odqstqa/Rdp. ChrrdbshmfLnkdbtkZq Bhqbthsr vhsg RbZkZakd Rhmfkd/Bdkk QMü Oqnzkhmf ne Onnkdc744

Fdmdshb Rbqddmr0 Bdkk: fl56–6(.fl742-fl7550dfl6: Cdbdladq 19fl50122

)4[ Inrdog L0 Qdoknfkd: SgnlZr L0 MnqlZm: ükadqs Wt: Ideeqdx ü0 GtrrlZmm: Ihm Bgdm: I0 YZbg/129

dqx BnfZm: Dkkhnss I0 Lddq: IdrrhbZ L0 Sdqqx: CZmhdk O0 QhnqcZm: MhqZmiZm RqhmhuZr: HZm S0 Ehccdr:123

Inrdog F0 üqsgtq: Kthfh I0 ükuZqZcn: JZsgdqhmd ü0 Oedheedq: SZqidh R0 Lhjjdkrdm: InmZsgZm R0126

VdhrrlZm: Zmc Aqhss ücZlrnm0 BnlahmZsnqhZk rhmfkd/bdkk BQHROQ rbqddmr ax chqdbs fthcd125

QMü bZostqd Zmc sZqfdsdc rdptdmbhmf0 MXstpd Ahnsdbgmnknfx: 27–7(.843-85fl: ütftrs 19190128

Otakhrgdq. MZstqd Otakhrghmf Fqnto0127

)5[ IZbnaV0 Eqdhldq: Nqdm RgZjdc: RZghm MZpuh: MZrZ Rhmmnss/üqlrsqnmf: üqvZ JZsghqhZ: Bgqhr/121

shZm L0 FZqqhcn: ülx E0 Bgdm: IdrrhbZ S0 Bnqsdy: VhkkhZl I0 FqddmkdZe: InmZsgZm J0 OqhsbgZqc:12�

Zmc ükdwZmcdqLZqrnm0 RxrsdlZshb chrbnudqx Zmc odqstqaZshnm ne qdftkZsnqx fdmdr hm gtlZm124

S bdkkr qdudZkr sgd Zqbghsdbstqd ne hlltmd mdsvnqjr0 MXstpd Edmdshbr: 43–7(.flfl22-flfl33: ütftrs192

19110 Mtladq. 7 Otakhrgdq. MZstqd Otakhrghmf Fqnto0199

)6[ InrgtZ R0 Vdhmrsnbj: LZxZL0 üqbd: IZbnaV0 Eqdhldq: Lhmdsn NsZ: ükdwZmcdq LZqrnm: ükdwhr193

AZsskd: Zmc InmZsgZm J0 OqhsbgZqc0 Fdmd qdftkZsnqx mdsvnqj hmedqdmbd eqnl BQHROQ odqstq/196

aZshnmr hm oqhlZqx BC3] S bdkkr dktbhcZsdr sgd fdmnlhb aZrhr ne hlltmd chrdZrd0 ahnPwhu:195

oZfd 19120980fl60446638: Nbsnadq 19120198

)7[ FZuhm Q0 Rbgmhsykdq: Gdkdm JZmf: Rgh EZmf: QZlbgZqZm R0 ümfnl: UhuhZm R0 Kdd/Jhl: W0 QnrZ197

LZ: QnmfgZn Ygnt: Snmx Ydmf: JZsgdqhmd Ftn: LZqshm R0 SZxknq: RgZlrtcgddm J0 Udk/191

kZqhjjZk: ütqdkhd D0 AZqqx: NrbZq RhZr/FZqbhZ: ükdw AkndldmcZk: FkdmLtmrnm: Oghkhmd Ftbjdk/19�

adqfdq: Stmf G0 Mftxdm: Cqdv S0 AdqflZm: Rsdogdm GhmrgZv: MZsgZm Bgdmf: AqhZm BkdZqx:194

JqhrgmZ üqZfZl: Dqhb R0 KZmcdq: GhkZqx J0 EhmtbZmd: CdaZaqZsZ LtjgnoZcgxZx: QZiZs L0132

FtosZ: Zmc Idrrd L0 Dmfqdhsy0 Bnmudqfdmbd ne bnqnmZqx Zqsdqx chrdZrd fdmdr nmsn dmcnsgdkhZk139

bdkk oqnfqZlr0 MXstpd: 515–7999(.688-796: EdaqtZqx 19130 Mtladq. 7999 Otakhrgdq. MZstqd133

Otakhrghmf Fqnto0136
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)8[ Inrdog L0 Qdoknfkd: Qdtadm ü0 RZtmcdqr: ümfdkZ M0 Onfrnm: Ideeqdx ü0 GtrrlZmm: ükdwZm/135

cdq KdmZhk: ükhmZ FtmZ: KZtqdm LZrbhaqncZ: Dqhb I0 VZfmdq: JZqdm ücdklZm: FhkZ Khsgvhbj/138

XZmZh: MhjZ HqdlZcyd: EknqhZm NadqrsqZrr: Cnqnm Khornm: IdrrhbZ K0 AnmmZq: LZqbn Inrs:137

SgnlZr L0 MnqlZm: Zmc InmZsgZm R0 VdhrrlZm0 LZoohmf hmenqlZshnm/qhbg fdmnsxod/131

ogdmnsxod kZmcrbZodr vhsg fdmnld/rbZkd Odqstqa/rdp0 Bdkk: fl74–fl3(.1448-14640d17: Itkx 1911013�

)fl9[ LZsghdt BgduZkkdx: IZbna RZbjdss/RZmcdqr: Xtrte QnngZmh: OZrbZk Mnshm: üqsdlx AZjtkhm:134

CZqhtry Aqydyhmrjh: JZhvdm Cdmf: XtZmeZmf FtZm: Itrshm Gnmf: LhbgZdk HaqZghl: Vnibhdbg162

Jnsknvrjh: LZqbhm Jnvhdk: OZmZfhnshr LhrhZjnr: übghkkd MZyZqds: LZqjtr Oôrbgdk: Bgqhr169

Vdmckdq: üqZrg Ldgqint: Zmc OZsqhbj RbgvZa0 Sgd BZtrZkAdmbg bgZkkdmfd. ü lZbghmd163

kdZqmhmf bnmsdrs enq fdmd mdsvnqj hmedqdmbd eqnl rhmfkd/bdkk odqstqaZshnm cZsZ: ütftrs 19120166

ZqWhu.12970fl4284 )br: p/ahn[0165

)flfl[ LZsghdt BgduZkkdx: Xtrte QnngZmh: üqZrg Ldgqint: Itqd Kdrjnudb: Zmc OZsqhbj RbgvZa0168

BZtrZkAdmbg. ü KZqfd/rbZkd AdmbglZqj enq Mdsvnqj Hmedqdmbd eqnl Rhmfkd/bdkk OdqstqaZshnm167

CZsZ: Itkx 19120 ZqWhu.11fl90fl6172 )br[0161

)fl1[ Mhq EqhdclZm: LhbgZk KhmhZk: HesZbg MZbglZm: Zmc CZmZ Od+dq0 Trhmf AZxdrhZm mdsvnqjr sn16�

ZmZkxyd dwoqdrrhnm cZsZ0 Hm Opnbddchmfr ne sgd entpsg XmmtXk hmsdpmXshnmXk bnmedpdmbd nm Bnl;164

otsXshnmXk lnkdbtkXp ahnknfx: QDBNLA +99: oZfdr fl16-fl24: Mdv Xnqj: MX: TRü: üoqhk 19990152

ürrnbhZshnm enq Bnlotshmf LZbghmdqx0159

)fl2[ CZuhc GdbjdqlZm0 ü StsnqhZk nm KdZqmhmf vhsg AZxdrhZm Mdsvnqjr0 Hm CZvm D0 Gnkldr153

Zmc KZjglh B0 IZhm: dchsnqr: GmmnuXshnmr hm AXxdrhXm Mdsvnpjr. Sgdnpx Xmc �ookhbXshnmr: oZfdr156

22-710 Roqhmfdq: Adqkhm: Gdhcdkadqf: 19970155

)fl3[ XtgZn VZmf: KhZl Rnktr: JZqqdm CZh XZmf: Zmc BZqnkhmd Tgkdq0 OdqltsZshnm/aZrdc BZtrZk158

Hmedqdmbd ükfnqhsglr vhsg Hmsdqudmshnmr: Mnudladq 19fl60 ZqWhu.fl6940fl9119 )rsZs[0157

)fl4[ QnlZhm Knody: IZm/BgqhrshZm Gôssdq: InmZsgZm J0 OqhsbgZqc: Zmc üuhu Qdfdu0 KZqfd/RbZkd151

CheedqdmshZakd BZtrZk Chrbnudqx ne EZbsnq FqZogr: Nbsnadq 19110 ZqWhu.1195096713 )br: p/ahn:15�

rsZs[0154

)fl5[ CntfkZr XZn: Knhb AhmZm: Inm Adymdx: Aqnnjd Rhlnmsnm: IZgZmZqZ EqddclZm: Bgqhr I0 EqZmf/182

hdg: JtrgZk Cdx: JZsgqxm Fdhfdq/Rbgtkkdq: AZrZj DqZrkZm: ükdwZmcdq Ftrdu: üuhu Qdfdu: Zmc189

AqhZm BkdZqx0 RbZkZakd fdmdshb rbqddmhmf enq qdftkZsnqx bhqbthsr trhmf bnloqdrrdc Odqstqa/rdp0183

MXstpd Ahnsdbgmnknfx: oZfdr fl-fl3: Nbsnadq 19120 Otakhrgdq. MZstqd Otakhrghmf Fqnto0186

)fl6[ Q0 Lhkn: R0 Rgdm/Nqq: R0 Hsyjnuhsy: M0 JZrgsZm: C0 Bgjknurjhh: Zmc T0 üknm0 Mdsvnqj Ln/185

sher. Rhlokd Athkchmf Aknbjr ne Bnlokdw Mdsvnqjr0 Rbhdmbd: 187–4483(.713-716: Nbsnadq 19910188

Otakhrgdq. üldqhbZm ürrnbhZshnm enq sgd ücuZmbdldms ne Rbhdmbd0187

)fl7[ RgZh R0 Rgdm/Nqq: Qnm Lhkn: Rglnnkhj LZmfZm: Zmc Tqh üknm0 Mdsvnqj lnsher hm sgd sqZm/181

rbqhoshnmZk qdftkZshnm mdsvnqj ne DrbgdqhbghZ bnkh0 MXstpd Edmdshbr: 2fl–fl(.53-57: LZx 1991018�

Otakhrgdq. MZstqd Otakhrghmf Fqnto0184

)fl8[ B0 RdrgZcgqh: ümddrg RgZqlZ: ümcqdv RsnklZm: Zmc ürghrg Fndk0 Sgd hlonrrhahkhsx ne knv/172

qZmj qdoqdrdmsZshnmr enq sqhZmfkd/qhbg bnlokdw mdsvnqjr0 Opnbddchmfr ne sgd MXshnmXk �bXcdlx179

ne Rbhdmbdr: flfl6–flfl(.452fl-4526: LZqbg 19190 Otakhrgdq. Oqnbddchmfr ne sgd MZshnmZk übZcdlx173

ne Rbhdmbdr0176
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)19[ R0 AZkZih: KZjrglhmZqZxZm L0 Hxdq: K0 üqZuhmc: Zmc L0 LZcZm AZat0 Tmbnudqhmf Z Ghccdm175

Chrsqhatsdc üqbghsdbstqd Adghmc RbZkd/eqdd SqZmrbqhoshnmZk QdftkZsnqx Mdsvnqjr0 IntpmXk ne178

LnkdbtkXp Ahnknfx: 259–fl(.193-1fl1: Itmd 19950177

)1fl[ LZqj A0 Fdqrsdhm: ümrgtk JtmcZid: LZmni GZqhgZqZm: Rsdogdm F0 KZmcs: Jnnm/Jht XZm: BgZn171

Bgdmf: Whmldmf IZrlhmd Lt: DjsZ JgtqZmZ: Indk Qnynvrjx: Qnfdq ükdwZmcdq: QdmphZmf17�

Lhm: Odcqn ükudr: ükdwdi üaxynu: Mhbj ücckdlZm: Mhshm AgZqcvZi: ükZm O0 Anxkd: Oghkho174

BZxshmf: ükdwZmcqZ BgZqnr: CZuhc Y0 Bgdm: Xnmf Bgdmf: CdbkZm BkZqjd: BZsgZqhmd DZrslZm:112

FghZ Dtrjhqbgdm: Rdsg Eqhdsyd: XZn Et: IZrnm Fdqsy: EZahZm Fqtadqs: üqhe GZqlZmbh: Oqdsh IZhm:119

LZxZ JZrnvrjh: Oghk KZbqntsd: Ihmf Kdmf: Ihm KhZm: GZmmZg LnmZgZm: Gdmqhdssd N+Fddm:113

Ygdmfphmf NtxZmf: D0 Bgqhrsnogdq OZqsqhcfd: Cnqqdkxm OZsZbrhk: EknqdmbhZ OZtkh: CdaZrhrg116

QZgZ: KtbhZ QZlhqdy: Shlnsgx D0 Qdccx: AqhZm Qddc: Lhmxh Rgh: Sdqh Rkhedq: IhmfVZmf: Khmedmf115

Vt: Whmphnmf XZmf: Jduhm X0 Xho: Fhkh YhkadqlZm/RbgZohqZ: RdqZzl AZsynfknt: üqdmc Rhcnv:118

Odffx I0 EZqmgZl: QhbgZqc L0 Lxdqr: RgdqlZm L0 VdhrrlZm: Zmc LhbgZdk Rmxcdq0 üqbghsdb/117

stqd ne sgd gtlZm qdftkZsnqx mdsvnqj cdqhudc eqnl DMBNCD cZsZ0 MXstpd: 378–63fl3(.8fl-fl99:111

Rdosdladq 19fl10 Otakhrgdq. MZstqd Otakhrghmf Fqnto011�

)11[ üqtm I0 Rhmfg: Rsdogdm ü0 QZlrdx: SgdqdrZ L0 Ehksy: Zmc BgqhrrZ Jhntrrh0 CheedqdmshZk114

fdmd qdftkZsnqx mdsvnqjr hm cdudknoldms Zmc chrdZrd0 BdkktkXp Xmc LnkdbtkXp Jhed Rbhdmbdr:1�2

64–5(.fl9fl2-fl914: LZqbg 19fl701�9

)12[ Odsdq KZmfedkcdq Zmc Rsdud GnquZsg0 VFBMü. Zm Q oZbjZfd enq vdhfgsdc bnqqdkZshnm mds/1�3

vnqj ZmZkxrhr0 ALB AhnhmenplXshbr: 8–fl(.448: Cdbdladq 199701�6

)13[ OZtk V0 GnkkZmc: JZsgqxm AkZbjlnmc KZrjdx: Zmc RZltdk KdhmgZqcs0 RsnbgZrshb aknbjlnc/1�5

dkr. Ehqrs rsdor0 RnbhXk Mdsvnpjr: 4–1(.fl98-fl26: Itmd fl87201�8

)14[ Sgnqadm Etmjd Zmc Shkk Adbjdq0 RsnbgZrshb aknbj lncdkr. ü bnloZqhrnm ne uZqhZmsr Zmc hmedq/1�7

dmbd ldsgncr0 OJNR NMD: fl3–3(.d91fl4185: üoqhk 19fl80 Otakhrgdq. Otakhb KhaqZqx ne Rbhdmbd01�1

)15[ ükadqs/K�rykö AZqZa�rh Zmc QëjZ ükadqs0 Dldqfdmbd ne RbZkhmf hm QZmcnlMdsvnqjr0 Rbhdmbd:1��

175–4328(.498-4fl1: Nbsnadq fl8880 Otakhrgdq. üldqhbZm ürrnbhZshnm enq sgd ücuZmbdldms ne1�4

Rbhdmbd0142

)16[ Odssdq Gnkld Zmc Adnl Itm Jhl0 Fqnvhmf rbZkd/eqdd mdsvnqjr vhsg stmZakd bktrsdqhmf0 Ogxr;149

hbXk Pduhdv D: 54–1(.915fl96: IZmtZqx 19910 Otakhrgdq. üldqhbZm OgxrhbZk Rnbhdsx0143

)17[ AëkZ Ankkna�r: BgqhrshZm Anqfr: Idmmhedq S BgZxdr: Zmc Nkhudq QhnqcZm0 Chqdbsdc rbZkd/eqdd146

fqZogr0 Hm RNC�: unktld 2: oZfdr fl21-fl28: 19920145

)18[ CtmbZm I0 VZssr Zmc Rsdudm G0 RsqnfZsy0 Bnkkdbshud cxmZlhbr ne ;rlZkk/vnqkc+ mdsvnqjr0148

MXstpd: 282–5573(.339-331: Itmd fl8870 Otakhrgdq. MZstqd Otakhrghmf Fqnto0147

)29[ Qdtudm Bngdm Zmc Rgknln GZukhm0 RbZkd/Eqdd Mdsvnqjr üqd TksqZrlZkk0 OgxrhbXk Pduhdv141

Jdssdpr: 89–4(.94769fl: EdaqtZqx 19920 Otakhrgdq. üldqhbZm OgxrhbZk Rnbhdsx014�

)2fl[ OZxZl ChaZdhmhZ Zmc RZtqZag RhmgZ0 RDQFHN. ü Rhmfkd/Bdkk Dwoqdrrhnm RhltkZsnq Fthcdc144

ax Fdmd QdftkZsnqx Mdsvnqjr0 Bdkk Rxrsdlr: flfl–2(.141-16fl0dflfl: Rdosdladq 19190�22

)21[ Wtm Ygdmf: Aqxnm üqZfZl: OqZcddo QZuhjtlZq: Zmc Dqhb O0 Whmf0 CüFr vhsg MN SDüQR.�29

Bnmshmtntr NoshlhyZshnm enq Rsqtbstqd KdZqmhmf: Mnudladq 19fl70 ZqWhu.fl79209fl311 )br: rsZs[0�23

18
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)22[ CxkZm JnskhZq: ücqhZm Udqdr: L ütqdk MZfx: Rgdquhm SZaqhyh: DqZm Gnchr: CntfkZr ü Ldksnm:�26

Zmc OZqchr B RZadsh0 Hcdmshexhmf fdmd dwoqdrrhnm oqnfqZlr ne bdkk/sxod hcdmshsx Zmc bdkkt/�25

kZq Zbshuhsx vhsg rhmfkd/bdkk QMü/Rdp0 dJhed: 7.d32792: Itkx 19fl80 Otakhrgdq. dKhed Rbhdmbdr�28

OtakhbZshnmr: Ksc0�27

)23[ üuhu Qdfdu: RZqZg ü SdhbglZmm: Dqhb R KZmcdq: Hcn ülhs: Bgqhrsnogd Admnhrs: DvZm Ahqmdx:�21

Adqmc Ancdmlhkkdq: Odsdq BZloadkk: Ohdqn BZqmhmbh: LdmmZ BkZsvnqsgx: GZmr Bkdudqr: AZqs�2�

CdokZmbjd: HZm CtmgZl: IZldr Dadqvhmd: QnkZmc Dhkr: VnkefZmf DmZqc: ümcqdv EZqldq:�24

KZqr Etffdq: Adqsgnkc Féssfdmr: Mhq GZbngdm: LtykheZg GZmheeZ: LZqshm Gdladqf: Rdtmf�92

Jhl: OZtk JkdmdqlZm: üqmnkc Jqhdfrsdhm: Dc Kdhm: Rsdm KhmmZqrrnm: DllZ Ktmcadqf: InZjhl�99

Ktmcdadqf: OZqsgZ LZitlcdq: Ingm BLZqhnmh: LhqhZlLdqZc: LtrZLgkZmfZ: LZqshim MZv/�93

him: LhgZh MdsdZ: FZqqx MnkZm: CZmZ Od+dq: ümsgnmx OghkkhoZjhr: Bgqhr O Onmshmf: Rsdogdm�96

PtZjd: Vnke Qdhj: Nqhs QnydmakZss/Qnrdm: InrgtZ RZmdr: QZgtk RZshiZ: Snm M RbgtlZbgdq:�95

ükdw RgZkdj: Dgtc RgZohqn: OZclZmdd RgZqlZ: IZx V Rghm: Nkhudq Rsdfkd: LhbgZdk RsqZssnm:�98

LhbgZdk I S Rstaahmfsnm: EZahZm I Sgdhr: LZssghZr Tgkdm: ükdwZmcdq uZm NtcdmZZqcdm: ük/�97

knm VZfmdq: EhnmZ VZss: InmZsgZm VdhrrlZm: AZqaZqZ Vnkc: QZlmhj WZuhdq: Mhq Xnrde: Zmc�91

GtlZm Bdkk üskZr Lddshmf OZqshbhoZmsr0 Sgd GtlZm Bdkk üskZr0 dJhed: 5.d1693fl: Cdbdladq�9�

19fl60 Otakhrgdq. dKhed Rbhdmbdr OtakhbZshnmr: Ksc0�94

)24[ SGD SüATKü RüOHDMR BNMRNQSHTL0 Sgd SZatkZ RZohdmr. ü ltkshokd/nqfZm: rhmfkd/bdkk�32

sqZmrbqhosnlhb ZskZr ne gtlZmr0 Rbhdmbd: 265–5483(.dZak3785: LZx 19110 Otakhrgdq. üldqhbZm�39

ürrnbhZshnm enq sgd ücuZmbdldms ne Rbhdmbd0�33

)25[ Bnkhm Ldfhkk: Aqtbd LZqshm: BgZqknssd VdZudq: Rhcmdx Adkk: KhZ Oqhmr: Rdud AZcZiny: AqhZm Lb/�36

BZmckdrr: ümfdkZ NkhudhqZ Ohrbn: LZqbtr JhmrdkkZ: EhnmZ Fqhezm: Itrshm Jhffhmr: Fdmduhdud�35

GZkhatqsnm: üqZsgh LZmh: LZssgdvVdhcdm: LZchrnm Ctmhsy: LZwhlhkhZm KnlaZqcn: Shllx�38

GtZmf: Sqdms Rlhsg: Rhfmd BgZladqr: Idqdlx EqddlZm: InmZg Bnnk: Zmc ülaqnrd BZqq0 bdk/�37

kwfdmd. Z odqenqlZms: rbZkZakd dwoknqZshnm okZsenql enq ghfg chldmrhnmZk roZqrd lZsqhbdr:�31

üoqhk 191fl0 OZfdr. 191fl09309403272fl7 Rdbshnm. Mdv Qdrtksr0�3�

)26[ Rsdudm G RsqnfZsy0 MnmkhmdXp cxmXlhbr Xmc bgXnr. vhsg XookhbXshnmr sn ogxrhbr: ahnknfx: bgdlhrspx:�34

Xmc dmfhmddphmf0 BQB oqdrr: 19fl70�62

)27[ OZtkh UhqsZmdm: QZke Fnlldqr: SqZuhr D0 NkhogZms: LZss GZadqkZmc: Sxkdq Qdccx: CZuhc�69

BntqmZodZt: Dufdmh Atqnurjh: OdZqt Odsdqrnm: VZqqdm Vdbjdrrdq: InmZsgZm Aqhfgs: RsëeZm I0�63

uZm cdq VZks: LZssgdv Aqdss: InrgtZ Vhkrnm: J0 IZqqnc LhkklZm: MhjnkZx LZxnqnu: üm/�66

cqdv Q0 I0 Mdkrnm: Dqhb Inmdr: Qnadqs Jdqm: Dqhb KZqrnm: B0 I0 BZqdx: %HkgZm OnkZs: Xt Edmf:�65

Dqhb V0 Lnnqd: IZjd UZmcdqOkZr: Cdmhr KZwZkcd: Inrde Odqjsnkc: Qnadqs BhlqlZm: HZm Gdm/�68

qhjrdm: D0 ü0 Pthmsdqn: BgZqkdr Q0 GZqqhr: ümmd L0 üqbghaZkc: ümsómhn G0 Qhadhqn: EZahZm�67

OdcqdfnrZ: Zmc OZtk uZm Ltkaqdfs0 RbhOx fl09. etmcZldmsZk Zkfnqhsglr enq rbhdmshzb bnl/�61

otshmf hm Oxsgnm0 MXstpd Ldsgncr: fl6–2(.15fl-161: LZqbg 19190 Otakhrgdq. MZstqd Otakhrghmf�6�

Fqnto0�64

)28[ EZahZm OdcqdfnrZ: FZçk UZqnptZtw: ükdwZmcqd FqZlenqs: Uhmbdms Lhbgdk: AdqsqZmc Sghqhnm:�52

Nkhuhdq Fqhrdk: LZsghdt Aknmcdk: Odsdq Oqdssdmgnedq: QnmVdhrr: Uhmbdms Ctantqf: ds Zk0 Rbhjhs/�59

kdZqm. LZbghmd kdZqmhmf hm oxsgnm0 sgd IntpmXk ne lXbghmd JdXpmhmf pdrdXpbg: fl1.1714-1729: 19flfl0�53

)39[ VhkkhZl G Oqdrr0 BZmnmhbZk bnqqdkZshnm bkZqhzdc ax rhmftkZq uZktd cdbnlonrhshnm: 19flfl0�56
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RtookdldmsVqx GmenqlVshnm�55

Ehftqd Rfl. LdchVsdc deedbsr ntsmtladq chqdbs deedbsr Vs lnrs lVfmhstcdr0 RZld Zr Ehf0 2C: ats vhsg
chrsZmbdr ahmmdc ax vgdsgdq oZhqr ne fdmdr Zqd bnmmdbsdc ax Zm dcfd –chrsZmbd fl: Z ”chqdbs deedbs‘(: Zmx
oZsg –chrsZmbd fqdZsdq sgZm fl: Z ”ldchZsdc deedbs‘(: nq mn oZsg Zs Zkk –”mtkk‘(0 Mnsd Zkrn sgZs sgd x/Zwhr hr
sgd bntms ne fdmd oZhqr vhsg Z odqstqaZshnm deedbs ne Zs kdZrs sgd lZfmhstcd fhudm nm sgd w/Zwhr - sgZs hr: sgd
chrsqhatshnm rgnvm hr Z mnm/mnqlZkhydc hmudqrd BCE0 Fdmd oZhqr Zqd onnkdc eqnl sgd 49 dwZlokd FQMr hm
Ehf0 20

2fl
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Ehftqd R1. LnctkVqhsx sdql cheedqdmshVsdr vhsghm, Vmc adsvddm,lnctkd deedbsr0 RZld Zr Ehf0 2D: vhsg
vhsghm/lnctkd odqstqaZshnm deedbsr hm qdc Zmc adsvddm/lnctkd odqstqaZshnm deedbsr hm aktd0 Gdqd: mdsvnqjr
Zqd bgnrdm rn Zr sn ghfgkhfgs sgd deedbs ne sgd lnctkZqhsx sdql v0 DZbg oZhq ne aktd Zmc qdc sqZbdkhmdr
hr chrsqhatshnm ne sgd vhsghm/ –qdc( nq Zbqnrr/lnctkd odqstqaZshnm deedbsr Z rhmfkd FQM0 Sgd fdmdqZshmf
oZqZldsdqr enq sgdrd FQMr uZqx v –rdd kdfdmc( ats gnkc nsgdq oZqZldsdqr bnmrsZms: Zr enkknv. o + fl?3:
j + 49: δhm + fl9: δnts + fl90
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Ehftqd R2. Mdsvnqj fdmdqVshmf oVqVldsdqr Veedbs sgd mtladq ne IN deedbsr0 RZld Zr Ehf0 3: ats
vhsg rtllZqx rsZshrshb –x/Zwhr( Zr sgd ZudqZfd mtladq ne odqstqaZshnm deedbsr odq fdmd hm sgd FQM vhsg
} knf1 EB } ≥ 90fl0 Vd nardqud Z rhlhkZq chqdbshnm ne deedbs enq dZbg oZqZldsdq Zr vhsg sgd rsZshrshbr oqdrdmsdc
hm sgd lZhm sdws0
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Ehftqd R3. Mdsvnqj fdmdqVshmf oVqVldsdqr Veedbs sgd rsVahkhsx ne sgd ywdc onhms0 RZld Zr Ehf0 3: nmkx
rgnvhmf sgd mtladq ne jdx sZqfds fdmdr Zmc rsqZshexhmf ax vgdsgdq sgd dwoqdrrhnm dpthkhaqhtl onhms ne sgd
rxmsgdshb FQM hr rsZakd –Ldsgncr(0 Hm Zkk: fl:582 ne sgd fl:819 FQMr –7701’( qdZbg Zm dwoqdrrhnm dpthkhaqhtl
sgqntfg enqvZqc rhltkZshnm ne sgd RCDvghbg hr Z rsZakd zwdc onhms ne sgd bnqqdronmchmf NCD0 Sgdrd FQMr
sdmc sn ad roZqrd –knvdq fl?o(: lnctkZq –ghfgdq v(: Zmc gZud lnqd gta qdftkZsnqr –knvdq δnts(0
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Ehftqd R4. Mn hmsdqVbshnm adsvddm roVqrhsx sdql Vmc nsgdq mdsvnqj fdmdqVshmf oVqVldsdqr0 RZld Zr
Ehf0 3: ats vhsg ZcchshnmZk rsqZshzbZshnm ax sgd roZqrhsx sdql fl?o0 Sgdqd hr mn nauhntr uhrtZk duhcdmbd enq
hmsdqZbshnmr adsvddm sgd oZqZldsdqr0
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Ehftqd R5. Mn hmsdqVbshnm adsvddm nts,cdfqdd sdql Vmc nsgdq mdsvnqj fdmdqVshmf oVqVldsdqr0 RZld Zr
Ehf0 3: ats vhsg ZcchshnmZk rsqZshzbZshnm ax sgd nts/cdfqdd sdql δnts0 Sgdqd hr mn nauhntr uhrtZk duhcdmbd
enq hmsdqZbshnmr adsvddm sgd oZqZldsdqr0
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Ehftqd R6. RtllVqx ne qdfqdrrhnm lncdkr enq deedbsr ne mdsvnqj oVqVldsdqr nm odqstqaVshnmr0 Bndez/
bhdmsr eqnl qdfqdrrhmf sgd knfhs/sqZmrenqldc eqZbshnm ne fdmdr vghbg Zqd gta jmnbjntsr –sno( nq sZqfds fdmdr
–anssnl( nm mdsvnqj fdmdqZshmf oZqZldsdqr0 DqqnqaZqr cdmnsd 84’ bnmzcdmbd hmsdquZkr enq sgd qdfqdrrhnm
bndezbhdmsr0 Lncdk rtllZqhdr bZm ad entmc hm SZakdr Rfl Zmc R10
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Cdo0 TVqhVakd. knfhs–obs•jn( P,rptVqdc. 90476
Lncdk. NKR �ci0 P,rptVqdc. 90475
Ldsgnc. KdZrs RptZqdr E,rsVshrshb. 43205
CVsd. - Oqna -E,rsVshrshb(. 9099
Shld. - Knf,Khjdkhgnnc. /3fl5603
Mn0 NardquVshnmr. fl819 �GB. 72360
Ce PdrhctVkr. fl8fl3 AGB. 72790
Ce Lncdk. 4
BnuVqhVmbd Sxod. mnmqnatrs

bnde rsc dqq s O< }s} )90914 90864[

bnmrs /508518 90flfl4 /590347 90999 /60fl78 /50626
q 903118 90998 350678 90999 90394 9033fl
j]Vci 909993 50fl7d/94 50746 90999 90999 9099fl
v /909912 90999 /fl40613 90999 /90992 /90991
cdksV]hm /9099fl1 90999 /1079fl 90994 /90991 /90999
cdksV]nts 909526 90993 fl4095fl 90999 90944 90961

SVakd Rfl. RtllZqx ne qdfqdrrhnm qdrtksr –eqZbshnm ne fdmdr vghbg Zqd gta jmnbjntsr(0
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Cdo0 TVqhVakd. knfhs–obs•sf( P,rptVqdc. 9035fl
Lncdk. NKR �ci0 P,rptVqdc. 90359
Ldsgnc. KdZrs RptZqdr E,rsVshrshb. 21606
CVsd. - Oqna -E,rsVshrshb(. 5029d/143
Shld. - Knf,Khjdkhgnnc. /286204
Mn0 NardquVshnmr. fl819 �GB. 68480
Ce PdrhctVkr. fl8fl3 AGB. 68810
Ce Lncdk. 4
BnuVqhVmbd Sxod. mnmqnatrs

bnde rsc dqq s O< }s} )90914 90864[

bnmrs /306743 90fl93 /340855 90999 /30889 /3047fl
q 901872 90997 2504fl3 90999 90171 902fl3
j]Vci 909992 4048d/94 40575 90999 90999 90999
v /9099fl5 90999 /fl10991 90999 /90991 /9099fl
cdksV]hm /909991 90999 /90327 9055fl /9099fl 9099fl
cdksV]nts 909322 90993 flfl0234 90999 90925 9094fl

SVakd R1. RtllZqx ne qdfqdrrhnm qdrtksr –eqZbshnm ne fdmdr vghbg Zqd gta sZqfds fdmdr(0
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Ehftqd R7. Mn hmsdqVbshnm adsvddm mdsvnqj fdmdqVshmf oVqVldsdqr Vmc ys sn dwodqhldmsVk cVsV0 ür hm
Ehf0 4B/D: vd rgnv sgd qdkZshnmrgho adsvddm oZhqr ne mdsvnqj fdmdqZshmf oZqZldsdqr Zmc fnncmdrr ne zs
sn sgd btltkZshud chrsqhatshnm ne odqstqaZshnm deedbsr eqnl dwodqhldmsZk Odqstqa/rdp cZsZ0 DZbg FQM –nmd
onhms hm dudqx rtaoZmdk( hr bnknqdc ax hsr qZmjdc zs sn cZsZ. sgd rxmsgdshb FQMr Zqd qZmjdc rdoZqZsdkx ax
Jnklnfnqnu/Rlhqmnu o/uZktd enq hmbnlhmf Zmc ntsfnhmf odqstqaZshnm deedbsr: sgdm sgd rtl ne sgdrd svn
qZmjr hr trdc sn oqnctbd Zm nudqZkk qZmjhmf0 Hmsdmrd qdc bnknq hmchbZsdr adssdq qZmjdc zs sn cZsZ: Zmc hmsdmrd
aktd bnknq hmchbZsdr Z vnqrd qZmjhmf0
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Ehftqd R8. AVrdkhmd dwoqdrrhnm hmfitdmbdr sgd mtladq ne ntsfnhmf Vmc hmbnlhmf odqstqaVshnm deedbsr0
Hm sgd rtardssdc cZsZ eqnl Qdoknfkd ds0 Zk0 )8[: Zmc hm sgd enbZk FQM eqnl Ehf0 5: vd rgnv sgd qdkZshnmrgho
adsvddm ldZm dwoqdrrhnm –hm bnmsqnk bdkkr hm sgd dwodqhldmsZk cZsZ, sno oZmdkr( nq rsdZcx/rsZsd dwoqdrrhnm
–hm sgd rxmsgdshb FQM, anssnl oZmdkr( Zmc sgd mtladq ne hmbnlhmf –kdes( nq ntsfnhmf –qhfgs( odqstqaZshnm
deedbsr0 AZrdkhmd dwoqdrrhnm qdkZsdr sn ansg ne sgdrd ptZmshshdr hm ansg cZsZ rdsr. sgd qdkZshnmrghor Zqd rsqnmfdq
hm sgd dwodqhldmsZk cZsZ hm oZqs ctd sn khlhsr nm cdsdbshnm onvdq –drodbhZkkx hlonqsZms enq hmbnlhmf deedbsr(0
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Ehftqd Rfl9. Bndwoqdrrhnm hr lnqd nesdm ctd sn bnqdftkVshnm sgVm dcfdr0 Hm sgd enbZk FQM eqnl Ehf0 5:
vd rgnv Z ghrsnfqZl ne bndwoqdrrhnm uZktdr rokhs ax vgdsgdq oZhqr ne fdmdr rgZqd Zm dcfd –”ü qdftkZsdr A:
nq A qdftkZsdr ü‘: rgZqd Z qdftkZsnq –”ü Zmc A Zqd bnqdftkZsdc‘(: nq gZud Zmnsgdq qdkZshnmrgho –kdes oZmdk(0
RhlhkZqkx: enq odqstqaZshnm deedbsr: vd rgnv sgd chrsqhatshnm rokhs ax vgdsgdq oZhqr ne fdmdr rgZqd Zm dcfd
–”ü qdftkZsdr A‘(: Z oZsg ne chrsZmbd 1 –”ü hmchqdbskx qdftkZsdr A‘(: nq Zmnsgdq qdkZshnmrgho –qhfgs oZmdk(0 üs
mdZqkx Zkk kdudkr ne bndwoqdrrhnm: bnqdftkZshnm hr lnqd bnllnm sgZm chqdbs qdftkZshnm0 LdZmvghkd: chqdbs
qdftkZshnm hr lnqd bnllnm sgZm hmchqdbs qdftkZshnm enq sgd kZqfdrs odqstqaZshnm deedbsr - mnsd sgZs sgd qZmfd
ne JN deedbsr hr bkhoodc Zr hm Ehf0 50
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Ehftqd Rflfl. AVrdkhmd bndwoqdrrhnm Vmc odqstqaVshnm deedbsr Vqd tmbnqqdkVsdc hm Odqstqa,rdp cVsV0 RZld
Zr Ehf0 5D: trhmf cZsZ eqnl ntq ZmZkxrhr rtards ne Qdoknfkd ds3 Xk3 1911 )8[0 Fdmd bn/dwoqdrrhnm –w/Zwhr( hr
sgd tmrhfmdc OdZqrnm bnqqdkZshnm adsvddm mnqlZkhydc rhmfkd/bdkk fdmd dwoqdrrhnm cZsZ eqnl tmodqstqadc
bdkkr –bkhoodc Zs }p} + 90fl(0 OdqstqaZshnm deedbsr –x/Zwhr( Zqd oZhqvhrd knf/sqZmrenqldc ümcdqrnm/CZqkhmf o/
uZktdr enq cheedqdmbdr hm fdmd dwoqdrrhnm chrsqhatshnm adsvddm odqstqadc Zmc tmodqstqadc rsZsdr –bkhoodc Zs
� knffl9�o( + fl9(0 QZmj bnqqdkZshnm –RodZqlZm+r ρ( hr bnlotsdc nm sgd sqZmrenqldc ats mns bkhoodc uZktdr
ne sgdrd svn rsZshrshbr0
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Ehftqd Rfl1. FqVog oqnodqshdr hmenql sgd dwsdms sn vghbg odqstqaVshnm deedbsr lnqd rsqnmfkx dmqhbg enq
dcfdr sgVm bn,dwoqdrrhnm0 OdqenqlZmbd ne odqstqaZshnm deedbsr –w/Zwhr: } knf1 EB }( Zmc bn/dwoqdrrhnm –x/
Zwhr: p1 adsvddm fdmdr( hm hcdmshexhmf dcfd0 ür Z rtllZqx odqenqlZmbd ldZrtqd: vd bnlotsd sgd ZudqZfd
oqdbhrhnm –üO( rbnqd ctqhmf ahmZqx bkZrrhzbZshnm ne oZhqr ne fdmdr Zr adhmf bnmmdbsdc Zm dcfd –hfmnqhmf
chqdbshnm(0 ükk fl:819 mdsvnqjr hm sgd rstcx Zqd rgnvm hm ansg oZmdkr: Zmc bnknqdc ax oZqZldsdqr ne hmsdqdrs.
sgd roZqrhsx oZqZldsdq –p: kdes( Zmc sgd fqnto Zezmhsx oZqZldsdq –v: qhfgs(0 übqnrr mdsvnqjr: roZqrhsx Zmc
lnctkZqhsx cdfqZcd sgd odqenqlZmbd ne bndwoqdrrhnm uZktdr: ats dmgZmbd sgd odqenqlZmbd ne odqstqaZshnm
deedbsr, ats hm dudqx mdsvnqj: odqstqaZshnm deedbsr ntsodqenql bndwoqdrrhnm –Zkk onhmsr Zqd adknv sgd cZrgdc
fqdx khmd: x + w(0
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Ehftqd Rfl2. Sqtd fqntor hm sgd rxmsgdshb FPM Vqd qdoqdrdmsdc Vlnmf fdmd oqnfqVlr0 Hm sgd enbZk FQM
eqnl Ehf0 6: vd rgnv sgd nudqkZo adsvddm dZbg ne sgd sqtd fqntor –j + fl9: rgnvm Zr onhmsr hm dZbg ne
sgd ahmr nm sgd x/Zwhr( Zmc hsr bknrdrs lZsbghmf oqnfqZl –lZwhltl nudqkZo Zbqnrr Zkk 49 fdmd rdsr: uZktdr
rgnvm nm sgd w/Zwhr(0 Onhmsr bnqqdronmchmf sn sgd rZld sqtd fqnto Zqd bnmmdbsdc vhsg Z khmd roZmmhmf
Zbqnrr x/Zwhr ahmr0 Sgdqd hr rhlhkZq qdoqdrdmsZshnm ne Zkk ne sgd fqntor Zlnmf sgd kdZqmdc fdmd oqnfqZlr:
qdfZqckdrr ne hmots cZsZ sxod0
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Ehftqd Rfl3. OqnfqVl qdokhbVshnm cdodmcr nm sgd mtladq ne bdkkr0 RZld Zr Ehf 6B:C - hmrsdZc ne sZjhmf
cnvmrZlokdr ne tmodqstqadc bdkkr eqnl Qdoknfkd ds3 Xk3: 1911: vd gdqd cnvmrZlokd sgd dmshqd dwodqhldms
sn uZqhntr rstcx rhydr0 Gdqd: sgd ”dmshqd dwodqhldms‘ hr sgd mnqlZkhydc dwoqdrrhnm ldZrtqdldmsr ne 4:136
fdmdr hm 821:482 bnmsqnk Zmc hmsdqudmdc/tonm bdkkr vghbg qdbdhudc nmd ne sgd 4:136 odqstqaZshnmr hm ntq
ZmZkxrhr rtards –Ldsgncr(0 Vd bnloZqd rhmftkZq udbsnqr –kdes( Zmc oqnfqZlr –qhfgs( eqnl sgd qdrtkshmf
cnvmrZlokdr ne sgd dmshqd dwodqhldms: Zr vdkk Zr sgd rtardsr eqnl Ehf 6B:C0 Vd mnsd sgZs sgd 64:217 bnmsqnk
bdkkr qdokhbZsd sgd oqnfqZlr eqnl sgd dmshqd cZsZrds bnloZqZakx sn 29:999 bdkkr eqnl sgd dmshqd dwodqhldms0
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Ehftqd Rfl4. OqnfqVl qdokhbVshnm cdodmcr nm sgd lVfmhstcd ne hmsqhmrhb mnhrd0 RZld Zr Ehf 6ü:A enq
cheedqdms kdudkr ne mnhrd0 Vd qdodZs BBü Zmc ZmZkxrhr ne fdmd oqnfqZlr Zr hm Ehf 6 –rddLdsgncr(: uZqxhmf
sgd kdudk ne hmsqhmrhb mnhrd –r(0 üs knv kdudkr ne mnhrd –rlZkk r(: qdokhbZsdr eqnl odqstqadc bnmchshnmr Zqd ltbg
lnqd rhlhkZq sn nmd Zmnsgdq sgZm sn sgd tmodqstqadc cZsZ0 üs ghfg kdudkr ne mnhrd –kZqfd r(: sgd odqstqadc
cZsZ Zqd lnqd rhlhkZq ax bZmnmhbZk bnqqdkZshnm sn sgd tmodqstqadc cZsZ sgZm sn sgd qdokhbZsd odqstqadc cZsZ,
ats oqnfqZlr cdqhudc eqnl dZbg ne sgd rhmftkZq udbsnqr Zqd dpthuZkdmskx qdoqnctbhakd Zbqnrr bnmchshnmr0
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