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Gnv Cndr Hmrhcd HmenplTshnm �eedbs Ronpsr Adsshmf Mccr,

JZqk VgdkZm]

Tmhudqrhsx Bnkkdfd Ctakhm

Itkx 1912

�arspTbs

Vd cdrbqhad gnv sgd oqdrdmbd ne hmrhcdqr vhsg rtodqhnq hmenqlZshnm Zants onsdmshZk ntsbnldr ne
ronqshmf dudmsr Zeedbsr nccr rds ax annjlZjdqr: trhmf Z fdmdqZkhydc udqrhnm ne sgd lncdk hm Rghm
—fl88fl($ Sgd lncdk gZr addm vhcdkx bhsdc Zr Zm dwokZmZshnm enq sgd oZssdqm ne eZunqhsd/knmfrgns ahZr
nardqudc hm ıwdc/nccr adsshmf lZqjdsr$ Vd rgnv sgZs chrZfqddldms Zlnmf sgnrd adssnqr vhsgnts
hmrhcd hmenqlZshnm bZtrdr eZunqhsd/knmfrgns ahZr$ Sgd oqdrdmbd ne hmrhcdqr qdctbdr nccr ats cndr
mns mdbdrrZqhkx dwZbdqaZsd eZunqhsd/knmfrgns ahZr$ Enq qdZkhrshbZkkx bZkhaqZsdc adkhder: sgd eqZbshnm
ne hmrhcdqr gZr Z lhmhlZk deedbs nm sgd qZshn ne eZunqhsd sn knmfrgns nccr Zmc sgd adsshmf lZqjds
bnkkZordr he sghr eqZbshnm qhrdr Zanud knv kdudkr$

Jdxvnpcrfi Ronqsr Adsshmf: Hmrhcd HmenqlZshnm

ICK BkTrrhzbTshnmfi Ffl3: K72: Y19

]jZqk$vgdkZm*tbc$hd$
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fi9 Hmspnctbshnm

Sghr oZodq dwZlhmdr gnv adsshmf nccr rds ax annjlZjdqr Zqd Zeedbsdc ax sgd oqdrdmbd ne hmrhcdqr

vhsg rtodqhnq hmenqlZshnm: enbtrhmf hm oZqshbtkZq nm vgdsgdq hmrhcdqr gZud ltbg hmfitdmbd nm sgd

qdkZshud nccr ne eZunqhsdr Zmc knmfrgnsr$ Vd oqdrdms Z fdmdqZkhyZshnm ne Rghm@r —fl88fl( lncdk ne ıwdc/

nccr annjlZjhmf trhmf Z kdrr qdrsqhbshud enqltkZshnm ne sgd adkhder ne sgnrd vgn cn mns gZud hmrhcd

hmenqlZshnm Zmc trd sgd lncdk sn rgnv sgZs sgd eqZbshnm ne hmrhcdqr gZr dhsgdq mn hloZbs nq Zklnrs

mn hloZbs nm sgdrd qdkZshud nccr$ Vd Zkrn chrbtrr sgd rdoZqZsd lncdk ne sghr rhstZshnm oqdrdmsdc ax

Rghm —fl881( Zmc Zqftd sgZs hs cndr mns oqnuhcd Z bnmuhmbhmf dwokZmZshnm enq hmrhcdqr Zr Zm hmfitdmbd

nm sgd qdkZshud nccr ne eZunqhsdr Zmc knmfrgnsr$

Sghr snohb hr ne hmsdqdrs enq svn qdZrnmr$ Ehqrs: ronqsr adsshmf uhZ annjlZjdqr hr fqnvhmf qZohckx

Zqntmc sgd vnqkc: lZjhmf hs lnqd hlonqsZms sn tmcdqrsZmc sgdrd lZqjdsr$ Vghkd lnrs qdrdZqbg

nm ronqsr adsshmf gZr enbtrdc nm oZqh/ltstdk adsshmf —vghbg onnkr adsr Zmc sgdm ZkknbZsdr lnrs ne

sgd onnk sn sgnrd vgn aZbjdc sgd vhmmdq( sgd qZohc dwoZmrhnm ne qdbdms xdZqr: eZbhkhsZsdc ax lnahkd

hmsdqmds sdbgmnknfx Zmc ax kdfZk bgZmfdr rtbg Zr sgd 19fl7 TR Rtoqdld Bntqs qtkhmf sgZs nudqstqmdc

edcdqZk qdrsqhbshnmr nm ronqsr adsshmf: gZr addm cqhudm ax ıwdc/nccr adsshmf vhsg annjlZjdqr$fl

Sgd khsdqZstqd nm ıwdc/nccr adsshmf gZr cnbtldmsdc Z bnmrhrsdms oZssdqm ne ZudqZfd oZxntsr

nm eZunqhsdr adhmf kZqfdq sgZm enq knmfrgnsr$ Sghr ımchmf gZr addm qdonqsdc enq TJ gnqrd qZbhmf

—FZaqhdk Zmc LZqcrdm: fl889: Rmnvadqf Zmc Vnkedqr: 19fl9(: TR ennsaZkk Zmc aZrjdsaZkk —Adqjnvhsy:

Cdojdm ZmcFZmcZqb: 19fl6: Lnrbnvhsy Zmc UZrtcduZm: 1911(: DtqnodZm rnbbdq —AtgZfhZq: Bnqshr Zmc

Mdvdkk: 19fl7: �mfdkhmh Zmc cd �mfdkhr: 19fl8( Zmc sdmmhr —Enqqdrs Zmc LbGZkd: 1996: KZguhb́jZ: 19fl3($

Rghm@r —fl88fl: fl881( lncdkr gZud nesdm bhsdc Zr hkktrsqZshmf gnv sgd oqdrdmbd ne hmrhcdqr fdmdqZsdr sghr

eZunqhsd/knmfrgns ahZr$ Enq dwZlokd: sgdrd lncdkr vdqd bhsdc hm khsdqZstqd qduhdvr ax NssZuhZmh Zmc

Zmc Rzqdmrdm —1997( Zmc Rmnvadqf Zmc Vnkedqr —1997( Zr sgd oqhmbhokd dwZlokdr ne gnv eZunqhsd/

knmfrgns ahZr bZm dldqfd eqnl ıwdc/nccr adsshmf lZqjdsr$ Ntq qdrtksr rgdc khfgs nm sgd rsqdmfsg ne

sgd sgdnqdshbZk bZrd enq sghr hcdZ$

Rdbnmc: sgd snohb Zkrn qdkZsdr sn sgd adgZuhnq ne bnlodshsnqr hm ronqshmf dudmsr$ Vghkd hs hr onrrhakd

sgZs rhfmhıbZms Zlntmsr ne lnmdx Zqd okZbdc vhsg annjlZjdqr ax odnokd vgn trd otakhbkx ZuZhkZakd

hmenqlZshnm sn bnld to vhsg adssdq oqnaZahkhsx Zrrdrrldmsr sgZm annjlZjdqr: sgd nsgdq dwokZmZshnm

sgZs gZr nesdm addm bhsdc qdkZsdr sn bnqqtoshnm: rn sgZs rnld adssnqr gZud aqhadc neıbhZkr nq okZxdqr sn

hmfitdmbd sgd qdrtks$ Bnqqtoshnm ne sghr jhmc gZr addm rnldshldr addm dwokhbhskx tmbnudqdc: eqnl sgd

hmeZlntr ”AkZbj Rnw; rbZmcZk ne sgd fl8fl8 Vnqkc Rdqhdr sn lncdqm dwZlokdr hm HsZkhZm rnbbdq —Andqh

Zmc Rdudqfmhmh: 19flfl($ Gnvdudq: ax hsr mZstqd: hs hr gZqc sn jmnv gnv oqduZkdms sghr jhmc ne Zbshuhsx

hr$ He sgd oZssdqm ne eZunqhsd/knmfrgns ahZr sgZs gZr addm cnbtldmsdc Zbqnrr Z vhcd qZmfd ne lZinq

ronqsr hr cqhudm ax sgd oqdrdmbd ne hmrhcdqr: sghr vntkc rtffdrs bnqqtoshnm lZx ad bnllnm dudm enq

flEhwdc/nccr adsshmf edZstqdr annjlZjdqr lZjhmf needqr rtbg Zr ”Wnt vhkk sZjd aZbj 02 he xntq ohbj vhmr Zmc knrd xntq
0fl ads nsgdqvhrd; Zmc oZxntsr nm rtbbdrretk adsr cnm@s cdodmc nm gnv ltbg lnmdx nsgdq adssnqr okZbdc$
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ghfg/rsZjdr ronqshmf dudmsr$

Ntq fdmdqZkhyZshnm ne Rghm@r fl88fl lncdk bZm ad dwokZhmdc Zr enkknvr$ Hm qdkZshnm sn Z svn/sdZl

dudms: sgd lncdk Zrrtldc sgZs mnm/hmrhcdqr gdkc adkhder ]j Zants sgd oqnaZahkhsx ne nmd ne sgd sdZlr

vhmmhmf sgZs vdqd qZmcnlkx cqZvm eqnl Z tmhenql chrsqhatshnm nm =+. 0[$ Sghr ldZmr sgdhq adkhder

vdqd tmqdkZsdc sn sgd sqtd uZktd ne sgd oqnaZahkhsx$ Vd Zqftd sgZs sghr Zrrtloshnm hr tmqdZkhrshb$ Dudm

he lnrs odnokd jmnv khsskd Zants ronqsr: sgnrd vhkkhmf sn ads nm ronqsr dudmsr vhkk trtZkkx gZud Zs kdZrs

rnld qdkduZms hmenqlZshnm Zants sgd qdkduZms oqnaZahkhshdr$ Adkhder adhmf tmqdkZsdc sn qdZkhsx Zkrn

fdmdqZsdr bntmsdq/eZbstZkkx ghfg ZudqZfd knrr qZsdr enq adssnqr. Adssnqr vhsg mn trdetk hmenqlZshnm

stqm nts sn knrd kZqfd eqZbshnmr ne sgdhq lnmdx$ Vd oqdrdms Z fdmdqZkhydc lncdk hm vghbg adkhder

Zqd tmhenqlkx chrsqhatsdc nm =A. A[: oZxhmf oZqshbtkZq Zssdmshnm sn sgd bZrd vgdqd ]j hr cqZvm eqnl

Z tmhenql chrsqhatshnm nudq =j� µ. j) µ[ vgdqd j hr sgd sqtd oqnaZahkhsx$ Sghr ”vhrcnl ne bqnvcr;

ZooqnZbg: hm vghbg sgd otakhb Zqd nm ZudqZfd bnqqdbs hm sgdhq Zrrdrrldms ne sgd qdkduZms oqnaZahkhsx:

gZr addm trdc hm sgd khsdqZstqd nm adsshmf rhmbd �kh —fl866($

Vd rgnv sgZs sgd oqdrdmbd ne hmrhcdqr qdctbdr nccr ats cndr mns mdbdrrZqhkx oqnctbd eZunqhsd/

knmfrgns ahZr$ Vgdm A)A 9 0 —vghbg hmbktcdr sgd lncdk hm Rghm: fl88fl( sgd oqnonqshnmZk qdctbshnm

hm nccr nm sgd eZunqhsd hr sgd rZld Zr enq sgd knmfrgns: rn sgd qZshn ne sgdrd nccr cndr mns cdodmc

nm sgd eqZbshnm ne hmrhcdqr$ Enq lnqd qdZkhrshbZkkx bZkhaqZsdc adkhder: Zm hmbqdZrd hm sgd eqZbshnm ne

hmrhcdqr qdctbdr knmfrgns nccr oqnonqshnmZsdkx lnqd sgZm eZunqhsd nccr: ats sgd deedbs hr lhmhlZk$

Vd Zkrn rgnv sgZs vgdm adkhder Zqd qdZkhrshbZkkx bZkhaqZsdc: sgd lZqjds bnkkZordr nmbd sgd eqZbshnm ne

hmrhcdqr qhrdr Zanud Z qdkZshudkx knv odqbdmsZfd adbZtrd noshlZk oqnısr enq Zm nodqZshmf annjlZjdq

Zqd mdfZshud: ldZmhmf hs vhkk bgnnrd mns sn dmsdq sgd lZqjds$ Sghr oqnuhcdr Zm ZcchshnmZk qdZrnm enq

rjdoshbhrl Zants sgd oqdrdmbd ne hmrhcdqr Zr Zm hlonqsZms dwokZmZshnm enq eZunqhsd/knmfrgns ahZr$

Vd Zkrn aqhdfix chrbtrr Rghm@r —fl881( ZksdqmZshud lncdk ne hmrhcdqr hm ronqsr adsshmf$ Sghr lncdk

gZr Z cheedqdms rsqtbstqd sn sgd fl88fl lncdk Zmc hs cndr hlokx sgZs sgd eqZbshnm ne hmrhcdqr hmctbdr

eZunqhsd/knmfrgns ahZr$ Gnvdudq: vd Zqftd sgZs sgd jdx edZstqdr ne sghr lncdk–lnrs mnsZakx sgZs

sgd cdlZmc enq adsr hr mns rdmrhshud sn sgd nccr–oqnuhcd Z onnq cdrbqhoshnm ne sgd qdZk/vnqkc ronqsr

adsshmf atrhmdrr Zmc sgtr hsr dwokZmZshnm enq sghr ahZr hr mns bqdchakd$

Sgd oZodq hr rsqtbstqdc Zr enkknvr$ Rdbshnm 1 hkktrsqZsdr sgd duhcdmbd nm eZunqhsd/knmfrgns ahZr hm

ıwdc nccr adsshmf trhmf cZsZ nm rnbbdq Zmc sdmmhr$ Rdbshnm 2 oqdrdmsr sgd fdmdqZkhydc udqrhnm ne sgd

Rghm —fl88fl( lncdk Zmc Rdbshnm 3 oqnuhcdr fqZoghbZk hkktrsqZshnmr ne sgd qdrtksr$ Rdbshnm 4 chrbtrrdr

Rghm@r —fl881( lncdk Zmc Rdbshnm 5 bnmbktcdr$
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19 Duhcdmbd nm ETunphsd?Inmfrgns AhTr

Hs hr trdetk sn rsZqs vhsg dlohqhbZk dwZlokdr sgZs hkktrsqZsd sgd rbZkd Zmc oZssdqm ne sgd eZunqhsd/

knmfrgns ahZr hm ıwdc nccr adsshmf lZqjdsr$ Vd trd svn cZsZrdsr lZcd otakhbkx ZuZhkZakd ax fZl/

akhmf dwodqs: Inrdog AtbgcZgk$ Eqnl vvv$ennsaZkk/cZsZ$bn$tj: vd gZud adsshmf nccr Zmc ntsbnldr

nm 73:129 DtqnodZm oqnedrrhnmZk rnbbdq lZsbgdr: roZmmhmf sgd 19flfl?fl1 sn 191fl?11 rdZrnmr enq 11 Dt/

qnodZm rnbbdq kdZftdr Zbqnrr flfl cheedqdms mZshnmr$ Sgd kdZftdr bnudqdc Zqd khrsdc hm Zm Zoodmchw$

Eqnl vvv$sdmmhr/cZsZ$bn$tj: vd gZud nccr Zmc ntsbnldr enq Zkk 47:flfl1 oqnedrrhnmZk ldm@r Zmc

vnldm@r lZsbgdr okZxdc Zbqnrr sgd vnqkc nm sgd �SO Zmc VS� sntqr adsvddm 19flfl Zmc 1911$ Ntq

ldZrtqd ne adsshmf nccr hr sgd ZudqZfd bknrhmf nccr Zbqnrr sgd vhcd qZmfd ne nmkhmd annjlZjdqr

rtqudxdc ax AtbgcZgk$

EZunqhsd/knmfrgns ahZr bZm ad hkktrsqZsdc ax rnqshmf sgd adsr ZuZhkZakd ax Zm drshlZsd ne sgdhq odq/

bdhudc khjdkhgnnc ne rtbbdrr$ Vd cn sghr rnqshmf Zr enkknvr$ KdsM ad sgd mtladq ne onrrhakd ntsbnldr

hm Zm dudms$ Sghr hr svn hm sgd bZrd ne sgd sdmmhr cZsZ Zmc sgqdd enq sgd rnbbdq cZsZ adbZtrd rnbbdq

lZsbgdr bZm dmc hm cqZvr —shdr($ Kds jO ad sgd oqnaZahkhsx sgZs Z ads nm ntsbnld d vhkk ad rtbbdrretk

Zmc NO ad sgd cdbhlZk nccr enq sghr ads: ldZmhmf sgd snsZk oZxnts eqnl adsshmf 0fl nm ntsbnld dvgdm

sghr ntsbnld nbbtqr: hmbktrhud ne sgd nqhfhmZk ads$ Vd Zrrtld sgdrd rZshrex

jONO 9 µ d 9 0. .... M —fl(

vgdqd µ , 0$ Sghr Zrrtloshnm ne Z bnmrsZms dwodbsdc qdstqm Zbqnrr Zkk adsr nm sgd rZld dudms ısr

SgZkdq Zmc YhdlaZ@r —fl877( cdımhshnm ne Zm deıbhdms adsshmf lZqjds$ Sgdrd bnmchshnmr bnlahmd vhsg

sgd bnmchshnm sgZs sgd oqnaZahkhshdr rtl sn nmd sn oqnuhcd M ) 0 khmdZq dptZshnmr vghbg rnkud sn

fhud Z tmhptd rds ne M ) 0 tmjmnvm uZktdr: mZldkx sgd M oqnaZahkhshdr Zmc Zm dwodbsdc oZxnts µ$

RodbhıbZkkx: µ hr fhudm ax

µ 9
0

L
O90

0
NL

—1(

Zmc: fhudm µ: sgd rn/bZkkdc mnqlZkhydc oqnaZahkhshdr bZm sgdm ad bZkbtkZsdc chqdbskx eqnl dptZshnm fl$

Sgd dwodbsdc oZxnts hr cdsdqlhmdc ax sgd rtl ne sgd hmudqrdr ne sgd nccr$ Sgd dwsdms sn vghbg sghr

rtl dwbddcr nmd hr jmnvm hm annjlZjhmf bhqbkdr Zr sgd nudqqntmc$

Ehftqd fl chrokZxr svn bgZqsr sgZs chuhcd Zkk adsr hm ntq rZlokdr hmsn cdbhkdr ax sgdhq oqdchbsdc

oqnaZahkhsx ne rtbbdrr$ Enq dZbg cdbhkd: sgd bgZqsr chrokZx sgd ZudqZfd oZxnts nm sgdrd adsr odq cnkkZq

rsZjdc$ Enq sgd rnbbdq cZsZrds: adsr hm sgd knvdrs cdbhkd enq drshlZsdc oqnaZahkhsx ne rtbbdrr gZud

Zm ZudqZfd oZxnts nm Z 0fl ads ne nmkx 09$72 —ldZmhmf Zm ZudqZfd knrr ne fl6’( vghkd adsr hm ghfgdrs

cdbhkd gZud nmkx Z 1’ ZudqZfd knrr qZsd$ Enq sgd sdmmhr cZsZrds: sgd oZssdqm hr dudm lnqd dwsqdld:

vhsg adsr hm sgd anssnl cdbhkd knrhmf 12’ nm ZudqZfd vghkd adsr hm sgd sno cdbhkd knrd nmkx 2’$ Sghr

duhcdmbd bnmıqlr sgd dwhrshmf ımchmfr trhmf rlZkkdq cZsZrdsr ne AtgZfhZq: Bnqshr Zmc Mdvdkk —19fl7(

Zmc �mfdkhmh Zmc cd �mfdkhr —19fl8( enq rnbbdq Zmc Enqqdrs Zmc LbGZkd —1996( Zmc KZguhb́jZ —19fl3(
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enq sdmmhr$ Sgd eZbs sgZs adsr hm cheedqdms cdbhkdr gZud cheedqdms ZudqZfd qdstqmr rtffdrsr sgd hcdmsh/

exhmf Zrrtloshnm ne dptZk dwodbsdc qdstqmr hm dptZshnm fl hr hmbnqqdbs$ Gnvdudq: sgdnqdshbZk lncdkr

sgZs fdmdqZsd eZunqhsd/knmfrgns ahZr: rtbg Zr sgnrd vd vhkk oqdrdms gdqd: rshkk oqdchbs sgZs oqnaZahkhsx

drshlZsdr bZkbtkZsdc hm sghr lZmmdq vhkk qhrd lnmnsnmhbZkkx vhsg sgd sqtd oqnaZahkhsx: rn sgd oZssdqmr

hm sgd aZq bgZqsr vntkc knnj sgd rZld he vd Zookhdc Z ldsgnc sn qdbnudq oqnaZahkhshdr sgZs Zbbntmsdc

enq cheedqhmf ZudqZfd oZxntsr Zbqnrr adsr$

Hm Zcchshnm sn mnshmf sgd oZssdqm ne eZunqhsd/knmfrgns ahZr nardqudc hm sgd cZsZ: hs vhkk Zkrn ad

trdetk sn mnsd sgZs sgd ZudqZfd nudqqntmcr Zqd 5$8’ enq sgd rnbbdq cZsZ Zmc 4$7’ enq sgd sdmmhr cZsZ$

Vd vhkk qdstqm sn sgdrd ıftqdr kZsdq vgdm chrbtrrhmf sgd bZkhaqZshnm ne sgd sgdnqdshbZk lncdkr$

Ehftqd fl. �udqZfd oZxnts qZsdr enq adsr ax cdbhkdr ne drshlZsdc uZktdr ne sgd oqnaZahkhsx sgd ads vhkk
vhm

—Z( Rnbbdq —a( Sdmmhr
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29 � FdmdpTkhydc Lncdk vhsg Hmrhcdpr Tmc ChrTfpddldms

Gdqd vd oqdrdms Z fdmdqZkhyZshnm ne Rghm@r —fl88fl( lncdk: edZstqhmf Z lnmnonkx annjlZjdq: hmrhcdqr

vhsg rtodqhnq jmnvkdcfd Zmc mnm/hmrhcdqr vgn chrZfqdd Zants sgd oqnaZahkhshdr ne cheedqdms nts/

bnldr$ Vd rsZqs ax hkktrsqZshmf sgd fdmdqZk oqhmbhokdr tmcdqkxhmf nccr/rdsshmf ax Z lnmnonkx annj/

lZjdq$

29fi9 Dbnmnlhb ophmbhokdr ne lnmnonkx annilTidp nccr

Bnmrhcdq sgd enkknvhmf fdmdqZk lncdk ne Z lnmnonkhrshb annjlZjdq: rhlhkZq sn sgd lncdk hm Lnmsnmd

—191fl($ Sgd annjlZjdq needqr Z ads sgZs vhkk oZx cdbhlZk nccr N he Zm dudms nbbtqr$ Sgd dudms vhkk

nbbtq vhsg Z oqnaZahkhsx j: vghbg hr jmnvm sn sgd annjlZjdq: ne sgd ads adhmf rtbbdrretk$ Sgdqd hr Z

cdlZmc etmbshnm enq sghr ads B (N( rtbg sgZs B′ (N( / + Zmc B′′ (N( , +$ Sgdqd hr Zm ZclhmhrsqZshud

bnrs sn sgd annjlZjdq enq dZbg ads dptZk sn Z eqZbshnm µ ne sgd Zlntms okZbdc$ Sgd annjlZjdq@r

dwodbsdc oqnıs nm sgd ads hr

D (�( 9 (0� µ(B (N(� jN (B (N(( —2(

Sgd bnmchshnm enq lZwhlhyhmf dwodbs oqnıs hr

RD (�(

RN
9 (0� µ� jN(B′ (N(� jB (N( 9 + —3(

Cdımhmf sgd dkZrshbhsx ne cdlZmc enq sgd ads Zr

 9
NB′ (N(

B (N(
—4(

noshlZk nccr bZm ad vqhssdm Zr

N 9


) 0

0� µ

j
—5(

Dwodbsdc oqnısr Zqd ydqn vgdm nccr Zqd 0��
n $ Sgd annjlZjdq sgtr bgnnrdr sn rds nccr Zr Z ”lZqj/

cnvm; nm sgd ydqn/oqnıs nccr Zmc adsr vhsg ghfgdq dkZrshbhshdr ne cdlZmc vhkk gZud knvdq lZqj/

cnvmr: vhsg nccr sdmchmf snvZqcr sgd ydqn dwodbsdc oqnıs nccr Zr sgd dkZrshbhsx ne cdlZmc hm/

bqdZrdr$

2919 � chrTfpddldms?aTrdc lncdk

Vd bnmrhcdq Zm dudms vhsg svn sdZlr vgdqd nmd ne sgdl vhkk vhm$ Nmd ne sgd sdZlr hr sgd eZunqhsd

Zmc gZr Z oqnaZahkhsx j ≥ +.4 ne vhmmhmf, sgd nsgdq sdZl vd vhkk sdql sgd knmfrgns$ Sgd annjlZjdq

jmnvr sgd uZktd ne j Zmc rdsr cdbhlZk nccr neNB nm sgd eZunqhsd ZmcNF nm sgd knmfrgns sn lZwhlhyd

sgdhq dwodbsdc oqnısr$ Vd qdsZhm sgd Zrrtloshnm: mns hm Rghm@r —fl88fl( lncdk: ne Zm ZclhmhrsqZshud bnrs
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ne µ odq ads$

Sgd snsZk Zlntms ne vdZksg ZuZhkZakd sn ad okZbdc Zr adsr hr mnqlZkhydc sn fl$ � eqZbshnm p ne sgd

vdZksg hr gdkc ax adssnqr vgn Zqd hmrhcdqr vgn jmnv sgd ntsbnld ne sgd dudms Zmc ZkvZxr vhm sgdhq

adsr$ Sgd qdrs hr gdkc ax Z bnmshmttl ne mnm/hmrhcdqr ne rhyd fl vgn bZm bgnrd sn ads nq mns$ Vgdm

sgdx cn ads: sgdx ads nmd tmhs$ Sgdrd adssnqr chrZfqdd vhsg dZbg nsgdq Zants vgZs sgd oqnaZahkhsx j

hr: gZuhmf rtaidbshud adkhder ]j sgZs Zqd cqZvm hmcdodmcdmskx eqnl Z tmhenql chrsqhatshnm nm =A. A[$1

Rghm —fl88fl( Zrrtldc A 9 + Zmc A 9 0$ Mnm/hmrhcdqr Zqd qhrj/mdtsqZk Zmc nmkx ads he sgdx odqbdhud

sgd dwodbsdc qdstqm sn ad Zs kdZrs ydqn$

Sgd enqltkZshnm sgZs hmrhcdqr jmnv sgd qdrtks hr adrs tmcdqrsnnc Zr Zm dwsqdld hmsdqoqdsZshnm ne

sgd lncdk$ Sgd lncdk bntkc ad fdmdqZkhydc rn sgZs hmrhcdqr cn mns jmnv sgd ntsbnld ne sgd dudms

enq rtqd ats itrs gZud Z lnqd ZbbtqZsd Zrrdrrldms sgZm mnm/hmrhcdqr$ Enq dwZlokd: he vd Zrrtldc

sgZs Z eqZbshnmLp ne vdZksg vZr gdkc ax adssnqr vgn Zqd qZmcnlkx bnqqdbs Zants sgd ntsbnld nmd/

L sg ne sgd shld Zmc sgd qdrs ne sgd shld gZc sgd rZld qZmcnlkx/chrsqhatsdc adkhder Zr mnm/hmrhcdqr:

vd vntkc nasZhm sgd rZld qdrtksr sgZs vd cdqhud gdqd$ Rn vd vhkk oqnbddc vhsg sgd Zrrtloshnm

ne hmrhcdqr vgn jmnv sgd ntsbnld: tmcdqrsZmchmf sgZs p hr adrs rddm Zr Z oqnwx enq sgd eqZbshnm ne

vdZksg okZbdc nm vhmmhmf adsr ax adssnqr vhsg rtodqhnq jmnvkdcfd$2

Sgd bnmchshnm enq mnm/hmrhcdqr sn ad vhkkhmf sn ads nm sgd eZunqhsd hr

]jNB ≥ 0 9⇒ ]j ≥ 0

NB
—6(

Sghr fdmdqZsdr Z cdlZmc etmbshnm enq adsr nm sgd eZunqhsd eqnl mnm/hmrhcdqr ne sgd enql

B (NB ( 9 0�
0

A � A


0

NB
� A


enq

0

A
≤ NB ≤ 0

A
—7(

Enq nccr Zanud 0
. Zkk mnm/hmrhcdqr sZjd sgd ads rn sgdhq cdlZmc dptZkr fl Zmc enq nccr adknv

0
A : mnmd

ne sgdl sZjd sgd ads$

Adsr Zqd okZbdc Zesdq sgd annjlZjdq gZr rds sgd nccr Zmc sgd annjlZjdq hr ZvZqd sgZs Z eqZbshnm

p ne vdZksg vhkk ad okZbdc nm sgd vhmmdq ax hmrhcdqr$ Fhudm sgdrd Zrrtloshnmr: sgd annjlZjdq@r

dwodbsdc oqnıs eqnl sZjhmf adsr nm sgd eZunqhsd hr

D (�B ( 9 jp (0� µ�NB ( ) (0� p( =(0� µ(B (NB (� jNB (B (NB (([ —8(

Sgd annjlZjdq rdsr nccr sn lZwhlhyd sgd dwodbsdc oqnıs nm dZbg sxod ne ads$ Bnlahmhmf sgd cd/

lZmc enq adsr nm sgd eZunqhsd vhsg sgd dwodbsdc oqnıs dptZshnm —Zmc Zrrtlhmf nccr sgZs fdmdqZsd

1Tmhenql chrsqhatshnmr enq adkhder Zqd bnmudmhdms enq fdmdqZshmf ZmZkxshbZk enqltkZr ats rnkuhmf sgd lncdk mtldqhbZkkx
vhsg MnqlZkkx/chrsqhatsdc adkhder oqnctbdr drrdmshZkkx sgd rZld qdrtksr Zr qdonqsdc gdqd$

2Sghr lnqd fdmdqZk hmsdqoqdsZshnm ne � vZr ıqrs oqnonrdc ax Ehmfkdsnm Zmc VZkcqnm —fl885(
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mnm/hmrhcdq cdlZmcr adsvddm ydqn Zmc nmd( sgd ıqrs/nqcdq bnmchshnm enq dwodbsdc oqnıs lZwhlhyZ/

shnm hr
>D (�(

>NB
9 �pj) (0� p( (0� µ(


0

A � A


0

N1
B

� (0� p( j

A � A
9 + —fl9(

vghbg rnkudr sn fhud

NB 9

√
0� µ

j

p�A�.(

0�p )A
 —flfl(

Sgd annjlZjdq@r oqnakdl enq rdsshmf nccr nm sgd knmfrgns hr sgd rZld ZoZqs eqnl sgd sqtd oqna/

Zahkhsx adhmf 0 � j hmrsdZc ne j Zmc adkhder Zqd cqZvm eqnl Z tmhenql chrsqhatshnm nm =0�A. 0� A[

hmrsdZc ne =A. A[$ Sgd nccr nm sgd knmfrgns Zqd sgtr

NF 9

√
0� µ

(0� j(

p�A�.(

0�p ) 0� A
 —fl1(

Rn sgd qZshn ne nccr nm sgd eZunqhsd sdZl sn nccr nm sgd knmfrgns hr

NB

NF
9

√
(0� j(


p�A�.(

0�p ) 0� A


j

p�A�.(

0�p )A
 —fl2(

Vd vhkk rtllZqhyd ıud oqnodqshdr ne sgdrd nccr$

fi9 Hmrhcdpr knvdp nccr. Ghfgdq uZktdr ne p knvdq sgd nccr enq ansg sdZlr$ Sghr hr adbZtrd sgd

oqdrdmbd ne hmrhcdqr: vgn vhkk ads mn lZssdq vgZs sgd nccr Zqd: qdctbdr sgd dkZrshbhsx ne cdlZmc enq

adsr: kdZchmf sgd annjlZjdq sn bgZqfd ghfgdq lZqjcnvmr$

19 Hmrhcdpr cnm)s mdbdrrTphkx Teedbs sgd pTshn ne nccr. Bnmrhcdq sgd bZrdA)A 9 0: rn sgd chrsqhatshnm

ne adkhder enq mnm/hmrhcdqr hr bdmsdqdc nm 9$4$ Hm sghr bZrd: sgd qZshn ne nccr qdctbdr sn

NB

NF
9


(0� j(

j
—fl3(

Mnsd sgZs p cndr mns edZstqd hm sghr enqltkZ: rn sgd Zlntms ne adsr ax hmrhcdqr gZr mn deedbs nm sgd

qZshn ne sgd nccr ne sgd svn sdZlr$ DptZshnm fl3 hr sgd enqltkZ oqdrdmsdc ax Rghm —fl88fl( enq eZunqhsd/

knmfrgns ahZr$ Sghr qdrtks vZr nasZhmdc adbZtrd Rghm@r Zrrtloshnm ne tmhenql adkhder nm =+. 0[ hr

Z rodbhZk bZrd ne A ) A 9 0$ Rghm@r oZodq gZr nesdm addm hmsdqoqdsdc Zr Zm dwZlokd ne eZunqhsd/

knmfrgns ahZr adhmf Z qdronmrd ne annjlZjdqr sn sgd oqdrdmbd ne hmrhcdqr ats: hm eZbs: sgd rodbhıb bZrd

hs dwZlhmdc hlokhdc sgd eqZbshnm ne vdZksg vnm ax hmrhcdqr gZc mn hloZbs nm sgd qdkZshud nccr$
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29 ChrTfpddldms fdmdpTsdr eTunphsd?knmfrgns ahTr. DptZshnm fl3 rgnvr sgd lncdk bZm fdmdqZsd

eZunqhsd/knmfrgns ahZr hmcdodmcdms ne gnv lZmx hmrhcdqr sgdqd Zqd adbZtrd sgd qZshn ne sgd nccr

hr cdsdqlhmdc ax sgd rptZqd qnns ne sgd qZshn ne oqnaZahkhshdr qZsgdq hsr kdudk$ Sn fhud Zm dwZlokd:

rtoonrd j 9 +.6$ He sgd dwodbsdc qdstqm nm ansg adsr vZr sgd rZld: sgdm sgd qZshn ne eZunqhsd nccr

sn knmfrgns nccr vntkc ad cdsdqlhmdc ax sgd qdkZshud oqnaZahkhsx Zr +.32 9 )µ2
)µ3 $ DptZshnm fl3 hlokhdr

sgd annjlZjdq rdsr Z qZshn ne eZunqhsd nccr sn knmfrgns nccr ne +.54 vgdm A ) A 9 0: ldZmhmf sgd

qdkZshud nccr enq sgd eZunqhsd Zqd adssdq Zmc sgtr sgd qdstqm enq adsshmf nm sgd eZunqhsd hr ghfgdq sgZm

enq adsshmf nm sgd knmfrgns$

VgZs fdmdqZsdr sghr eZunqhsd/knmfrgns ahZr rhmbd hs hr mns ctd sn hmrhcdqr“ Sgd Zmrvdq hr sgZs

chrZfqddldms Zlnmf mnm/hmrhcdqr fdmdqZsdr uZqxhmf dkZrshbhshdr ne cdlZmc Zbqnrr cheedqdms adsr: Z

qdrtks oqduhntrkx oqdrdmsdc enq Z lncdk vhsgnts hmrhcdqr ax GdfZqsx Zmc VgdkZm —1912($

Sghr onhms bZm ad hkktrsqZsdc adxnmc sgd rodbhıb bZrd ne A ) A 9 0$ Enq dwZlokd: rtoonrd mnm/

hmrhcdq adkhder Zqd tmhenql nm =+.5. +.7[ Zmc sgd sqtd j 9 +.6$ Sgd ydqn/oqnıs nccr vhsg mn hmrhcdqr

Zmc µ 9 + vntkc ad NB 9
0

)µ3 9 0.32 Zmc NF 9
0

)µ2 9 2.22$ �s sgdrd nccr: gZke sgd onsdmshZk adssnqr

—sgnrd vhsg ]j ≥ +.6( vntkc sZjd sgd ads nm sgd eZunqhsd Zmc sgd nsgdq gZke vntkc sZjd sgd ads nm

sgd knmfrgns$ Mnv rtoonrd sgd nccr nm ansg sdZlr vdqd bts ax fl9’$ �s sgd mdv eZunqhsd nccr ne

NB 9 0.18 nmkx sgnrd vhsg ]j / +.666 9 0
0µ17 vhkk sZjd sgd ads: ldZmhmf nmkx flfl’ ne onsdmshZk adssnqr

mnv ads nm sgd eZunqhsd$ Hm bnmsqZrs: Zs sgd mdv knmfrgns nccr ne NF 9 2: sgnrd vhsg 0 � ]j / 0
2 :

ldZmhmf ]j , +.556vhkk sZjd sgd ads: ldZmhmf 22’ ne onsdmshZk adssnqr vhkk rshkk sZjd sgd knmfrgns ads$

Sghr hkktrsqZsdr sgd vdZjdq rdmrhshuhsx sn nccr ne cdlZmc enq knmfrgns adsr$

39 Enp pdTkhrshb adkhder. ahTr vhsgnts hmrhcdpr vhkk ad rlTkkdp sgTm hlokhdc ax Rghm)r enpltkT. Rghm@r

lncdk Zrrtldc sgZs adssnqr vhsgnts hmrhcd hmenqlZshnm gZc mn trdetk jmnvkdcfd Zants sgd qdkZshud

ldqhsr ne sgd sdZlr$ Gnvdudq: vghkd hs lZx ad sqtd sgZs sgdqd Zqd lZmx odnokd vgn cnm@s gZud Zm

hmenqldc nohmhnm Zants ronqshmf dudmsr: sgd qdkduZms onotkZshnm enq sghr lncdk hr odnokd vgn Zqd

vhkkhmf sn lZjd adsr nm sgd fZld Zmc sgdrd Zqd lnqd khjdkx sn gZud nohmhnmr sgZs Zqd rnldvgZs

hmenqldc ax qdZkhsx$ �s Z lhmtltl: hs rddlr khjdkx sgZs sgd mnm/hmrhcdq otakhb hr rteıbhdmskx vdkk/

hmenqldc rn sgZs hsr ldZm adkhde hr fqdZsdq sgZm +.4 vgdm j / +.4$ Hm nsgdq vnqcr: nm ZudqZfd: sgd

otakhb tmcdqrsZmcr sgZs nmd sdZl hr lnqd khjdkx sn vhm sgZm sgd nsgdq$ Sghr ldZmr A ) A / 0 Zmc

sgtr A / 0� A$

Sn rdd sgd hloZbs ne lnqd qdZkhrshb adkhder: kds tr rds p 9 +: rn sgd nccr qZshn hr

NB

NF
9


(0� j( (0� A(

jA
—fl4(

Vd bZm rdd sgZs sgd lnqd qdZkhrshb adkhder hlokx Z rlZkkdq uZktd enq N�NF sgZm Rghm@r enqltkZ Zmc sgtr

Z vdZjdq oZssdqm ne eZunqhsd/knmfrgns ahZr$
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� trdetk admbglZqj enq qdZkhrshb adkhder hr sn Zrrtld: Zr hm �kh —fl866(: sgZs sgd sgd otakhb Zqd: nm

ZudqZfd: bnqqdbs Zants sgd oqnaZahkhsx ne dZbg sdZl vhmmhmf rn adkhder Zqd tmhenql nm =j� µ. j) µ[ $

Hm sghr bZrd: sgd qZshn ne nccr vhsg p 9 + adbnldr

NB

NF
9


(0� j( (0� j) µ(

j (j) µ(
—fl5(

Sgd dwsdms ne eZunqhsd/knmfrgns ahZr cdodmcr onrhshudkx nm µ: sgd oZqZldsdq sgZs cdsdqlhmdr sgd

Zlntms ne chrZfqddldms Zants sgd oqnaZahkhsx Zlnmfrs hmrhcdqr$ Ghfgdq kdudkr ne chrZfqddldms gZud

lnqd hloZbs hm qdctbhmf sgd dkZrshbhsx ne cdlZmc enq sgd knmfrgns sgZm hm qdctbhmf hs enq sgd eZunqhsd$

Mnsd sgZs sghr enqltkZ rtffdrsr sgZs he µ 9 +: sgd nccr qZshn vntkc ad sgd rZld Zr enq eZhqkx/rds nccr

h$d$ nccr vntkc ad hmudqrdkx oqnonqshnmZk sn oqnaZahkhshdr$ Gnvdudq: hm sghr bZrd: sgd lZqjds vntkc

bnkkZord Zr knmf Zr µ / + adbZtrd mnmd ne sgd mnv/bdqsZhm adssnqr vntkc adkhdud sgdx bntkc lZjd Z

oqnıs fhudm sgd annjlZjdq@r mddc sn bnudq bnrsr$

49 Hmrhcdpr vhkk trtTkkx dwTbdpaTsd sgd eTunphsd?knmfrgns ahTr. Enq lnrs qdZkhrshb rodbhıbZshnmr ne

adkhder: Z kZqfdq eqZbshnm ne hmrhcdqr ldZmr Z kZqfdq eZunqhsd/knmfrgns ahZr$ Vd bZm rgnv sghr ax cheedq/

dmshZshmf sgd nccr qZshn enqltkZ hm dptZshnm fl2 vhsg qdrodbs sn p

>

N�
NF



>p
9
0

1


NF

NB

j (0� j( (A � A( (A)A � 0(

j1
[

p
0�p (A � A( )A

]1
0

(0� p(1
—fl6(

Sghr hr onrhshud Zr knmf Zr A) A / 0: rn sgd otakhb nm ZudqZfd tmcdqrsZmcr sgZs sgd rsqnmfdq sdZl hr

sgd eZunqhsd$ Gnvdudq: Zr vd vhkk rdd: sgd sgd hloZbs ne p nm qdkZshud nccr hr rlZkk$
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39 HkktrspTshmf sgd Pdrtksr

Gdqd vd trd bZkhaqZsdc dwZlokdr sn hkktrsqZsd sgd qdrtksr Zmc sn cdrbqhad gnv sgd annjlZjdq@r ZvZqd/

mdrr ne sgd oqdrdmbd ne hmrhcdqr bZm bZtrd sgd lZqjds sn bnkkZord$

39fi9 Mccr. nudppntmcr Tmc oTxnts pTsdr

Ehftqd 1 rgnvr sgd nccr fdmdqZsdc ax sgd Rghm —fl88fl( lncdk@r Zrrtloshnm sgZs mnm/hmrhcdq adkhder Zqd

tmhenqlkx chrsqhatsdc nudq =+. 0[ enq Z qZmfd ne drshlZsdr ne j vhsg sgd bnrs oZqZldsdq rds Zs µ 9 +.+1$

Sgd sno Zmc lhcckd oZmdkr rgnv nccr enq eZunqhsdr Zmc knmfrgnsr Zr Z etmbshnm ne sgd oqnaZahkhsx ne

sgd eZunqhsd vhmmhmf enq uZqhntr cheedqdms uZktdr ne p qZmfhmf eqnl ydqn sn +.0$ Enq bnloZqhrnm: sgd

ıftqd Zkrn rgnvr sgd mn/hmrhcdq ydqn/oqnıs nccr cdımdc ax

NB 9
0� µ

j
NF 9

0� µ

0� j
—fl7(

Sgd ıftqd rgnvr sgZs sgd nccr rds ax sgd lnmnonkhrs annjlZjdq Zqd Z kns knvdq sgZm ydqn/oqnıs

nccr Zmc sgZs sgd nccr enq ansg eZunqhsdr Zmc knmfrgnsr cdodmc mdfZshudkx nm p$ Gnvdudq: sgd rhyd

ne sghr hloZbs hr oqdssx rlZkk$ Sgd anssnl oZmdk rgnvr sgd qZshn ne eZunqhsd nccr sn knmfrgns nccr Zr

Z etmbshnm ne p enq uZqhntr uZktdr ne j$ Sgd khmdr Zqd fiZs adbZtrd enq sghr rodbhıbZshnm ne adkhder: p gZr

mn hloZbs nm sgd dwsdms ne eZunqhsd/knmfrgns ahZr$

Ehftqd 2 hkktrsqZsdr sgd nccr fdmdqZsdc ax sgd lnqd qdZkhrshb Zrrtloshnm sgZs mnm/hmrhcdq adkhder

Zqd tmhenqlkx chrsqhatsdc nudq =j� µ. j) µ[vgdqd hm sghr bZrd µ 9 +.+5$ Nccr Zqd rhfmhıbZmskx ghfgdq

adbZtrd sgd otakhb@r lnqd ZbbtqZsd adkhder lZjd cdlZmc lnqd rdmrhshud sn sgd nccr$ �fZhm vd bZm

rdd sgZs p gZr Z qdkZshudkx rlZkk hloZbs nm nccr$ Sgd khmdr hm sgd anssnl oZmdk rknod to udqx rkhfgskx

hmchbZshmf ghfgdq uZktdr ne p gZud Zm hloZbs hm qZhrhmf eZunqhsd nccr qdkZshud sn knmfrgns nccr ats

sgd deedbs hr shmx$ Enq dwZlokd: enq j 9 +.5: N�NF 9 +.5705 vgdm p 9 + Zmc dptZkr +.5735 vgdm p 9 +.0$

Ehftqdr 3 Zmc 4 hkktrsqZsd vgx sgd lncdk vhsg tmhenql adkhder nm =+. 0[ hr eZq kdrr qdZkhrshb sgZm sgd

”vhrcnl ne bqnvcr; Zrrtloshnm sgZs sgd otakhb hr nm ZudqZfd bnqqdbs$ Ehftqd 3 rgnvr sgd nudqqntmcr

fdmdqZsdc ax sgd lncdk: bZkbtkZsdc Zr

O 9
0

NB
)

0

NF
� 0 —fl8(

Sgd toodq oZmdk rgnvr sgZs enq tmhenql adkhder nm =+. 0[: sgd nudqqntmcr qZmfd eqnl 29’ sn 49’:

vghbg hr eZq ghfgdq sgZm nardqudc hm ZbstZk adsshmf lZqjdsr$ Sgd nccr Zqd rn onnq adbZtrd lZmx

mnm/hmrhcdqr gZud vhkckx hmZbbtqZsd adkhder Zmc Zqd sgtr vhkkhmf sn Zbbdos qdZkkx onnq nccr$ Vgdm

adkhder Zqd tmhenqlkx chrsqhatsdc nudq =j� µ. j) µ[: sgd nudqqntmc cdodmcr nm sgd uZktd ne µ$ �r

chrZfqddldms qhrdr: vd fds lnqd adssnqr vhsg hmZbbtqZsd adkhder Zmc sghr Zkknvr sgd annjlZjdq sn

rds nccr sgZs cduhZsd lnqd eqnl sgd ydqn/oqnıs kdudkr$ Vd gZud rds µ 9 +.+5 rn sgZs sgd lncdk@r
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nudqqntmc vhsgnts hmrhcdqr qntfgkx lZsbgdr sgd cZsZ cdrbqhadc Zanud$

Ehftqd 4 rgnvr sgd ZudqZfd oZxnts qZsdr enq mnm/hmrhcdqr: ldZmhmf sgd eqZbshnm ne Z 0fl ads sgZs

vhkk ad qdstqmdc nm ZudqZfd —jNB enq eZunqhsdr Zmc (0� j(NF enq knmfrgnsr($ Sgd toodq oZmdk rgnvr

oZxnts qZsdr Zqd knv enq Zkk adsr vgdm adkhder Zqd tmhenql nm =+. 0[ ats oZqshbtkZqkx knv enq knmfrgns

adsr$ Sgd ZudqZfd knrr qZsd enq adsr vhsg Z fl4’ bgZmbd ne vhmmhmf hr Z bZsZrsqnoghb 51’ vgdm sgdqd

Zqd mn hmrhcdqr Zmc dudm ghfgdq vgdm p hr onrhshud vghkd knrr qZsdr enq adsr vhsg Z 89’ bgZmbd ne

vhmmhmf Zqd Zants 5’$ Hm bnmsqZrs: enq mnm/hmrhcdq adkhder sgZs Zqd tmhenql nm =j� +.+5. j) +.+5[ Zmc
µ 9 +.+1 : sgd lhmhltl knrr qZsd enq adsr vhsg Z fl4’ bgZmbd ne vhmmhmf hr fl5’ Zmc enq adsr vhsg Z

89’ bgZmbd ne vhmmhmf hr 3’$ Sgdrd knvdq knrr qZsdr Zqd lnqd bnmrhrsdms vhsg sgd duhcdmbd oqdrdmsdc

enq rnbbdq Zmc sdmmhr adsshmf hm Rdbshnm 1 Zmc Zkrn vhsg sgd duhcdmbd ne Z mnmkhmdZq oZssdqm sgZs rddr

knrr qZsdr ZbbdkdqZshmf enq adsr vhsg knvdq oqnaZahkhshdr ne vhmmhmf$

3919 Opnzs pTsdr Tmc lTpids bnkkTordr

Ehftqd 5 rgnvr sgd dwodbsdc oqnıs qZsd enq annjlZjdqr nm lZsbgdr —h$d$ oqnısr chuhcdc ax sgd snsZk

cnkkZq Zlntms ne adsr okZbdc( Zr Z etmbshnm ne sgd oqnaZahkhsx ne sgd eZunqhsd vhmmhmf Zmc enq uZqhntr

uZktdr ne p$ Sgd toodq oZmdk rgnvr oqnıs qZsdr Zqd ghfg vgdm adkhder Zqd tmhenql nm =+. 0[: oZqshbt/

kZqkx vgdm sgdqd hr Z rsqnmf eZunqhsd$ � ghfgdq eqZbshnm ne adsshmf eqnl hmrhcdqr qdctbdr oqnıs qZsdr

ats dudm vhsg fl9 odqbdms ne adsr adhmf okZbdc ax hmrhcdqr: ZudqZfd oqnıs qZsdr nm fZldr Zqd ZkvZxr

ghfg$ Hm bnmsqZrs: sgd knvdq oZmdk ne Ehftqd 5 rgnvr ltbg knvdq kdudkr ne oqnısZahkhsx vgdm adkhder

Zqd lnqd qdZkhrshbZkkx bZkhaqZsdc tmhenql nm =j� +.+5. j) +.+5[ $

Mnsd sgZs ntq enqltkZ enq sgd oqnıs/lZwhlhyhmf nccr chc mns ftZqZmsdd sgZs sgd noshlZk kdudk ne

oqnısr enq Zm nodqZshmf annjlZjdq vntkc ad onrhshud$ Hm eZbs: hs stqmr nts sgZs sgdrd ”noshlZk; nccr

vhkk nesdm fdmdqZsd mdfZshud oqnısr: ldZmhmf sgd ZbstZk noshlZk rsqZsdfx enq sgd annjlZjdq hr sn mns

sZjd adsr Zs Zkk$ He 1$4’ ne adsr Zqd eqnl hmrhcdqr: nmkx fZldr vgdqd sgd eZunqhsd gZr Z oqnaZahkhsx ne

vhmmhmf nudq 9$56 Zqd oqnısZakd$ He 4’ ne adsr Zqd eqnl hmrhcdqr: nmkx fZldr vgdqd sgd eZunqhsd gZr Z

oqnaZahkhsx ne vhmmhmf nudq 9$74 Zqd oqnısZakd Zmc enq ghfgdq Zlntmsr ne hmrhcdqr: Zkk fZldr Zqd knrr

lZjhmf$ Deedbshudkx: sgd adsshmf lZqjds bnkkZordr vgdm sgd eqZbshnm ne adsr okZbdc ax hmrhcdqr qhrdr

Zanud Z rlZkk eqZbshnm adbZtrd knrrdr hmfihbsdc nm mnm/hmrhcdqr vhsg qdZkhrshb adkhder bZm@s lZjd to enq

sgd oqnısr dZqmdc ax hmrhcdqr$



fl2

Ehftqd 1. Lnmnonkx nccr Zmc ydqn oqnıs nccr —vhsg mn hmrhcdqr( enq uZqhntr uZktdr ne j Zmc qZshn sn
eZunqhsd nccr sn knmfrgnsr enq uZqhntr uZktdr ne p$ Mnm hmrhcdqr gZud adkhder Zants j sgZs Zqd tmhenql
nm =+. 0[ Zmc µ 9 +.+1

—Z( EZunqhsd nccr enq lnmnonkhrs Zmc bnlodshshud nccr

—a( Knmfrgns nccr enq lnmnonkhrs Zmc bnlodshshud nccr

—b( PZshn ne eZunqhsd nccr sn knmfrgns nccr



fl3

Ehftqd 2. Lnmnonkx nccr Zmc ydqn oqnıs nccr —vhsg mn hmrhcdqr( enq uZqhntr uZktdr ne j Zmc qZshn sn
eZunqhsd nccr sn knmfrgnsr enq uZqhntr uZktdr ne p$ Mnm hmrhcdqr gZud adkhder Zants j sgZs Zqd tmhenql
nm =j� +.+5. j) +.+5[ Zmc µ 9 +.+1

—Z( EZunqhsd nccr enq lnmnonkhrs Zmc bnlodshshud nccr

—a( Knmfrgns nccr enq lnmnonkhrs Zmc bnlodshshud nccr

—b( PZshn ne eZunqhsd nccr sn knmfrgns nccr
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Ehftqd 3. Nudqqntmcr enq uZqhntr uZktdr ne j Zmc p vhsg µ 9 +.+1$

—Z( Adkhder Zqd tmhenql nm (+. 0(

—a( Adkhder Zqd tmhenql nm (j� +.+4. j) +.+4(



fl5

Ehftqd 4. �udqZfd oZxnts qZsdr enq mnm/hmrhcdqr enq uZqhntr uZktdr ne p Zmc sgd oqnaZahkhsx ne ads
rtbbdrr vhsg µ 9 +.+1$

—Z( Adkhder Zqd tmhenql nm (+. 0(

—a( Adkhder Zqd tmhenql nm (j� +.+5. j) +.+5(
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Ehftqd 5. Lnmnonkx ZudqZfd oqnıs qZsd nm lZsbgdr enq uZqhntr uZktdr ne j Zmc p vhsg µ 9 +.+1$

—Z( Adkhder Zqd tmhenql nm (+. 0(

—a( Adkhder Zqd tmhenql nm (j� +.+5. j) +.+5(



fl7

49 Sgd Rghm -fi661( Lncdk

Rghm —fl881( oqnuhcdc Zm ZksdqmZshud lncdk ne gnv hmrhcdqr bZm hmfitdmbd nccr rds ax annjlZjdqr$

Gdqd: vd aqhdfix cdrbqhad sghr lncdk Zmc chrbtrr hsr ZookhbZahkhsx sn lncdqm nmkhmd ronqsr adsshmf$

Sgd fl881 lncdk Zrrtldr sgdqd Zqd M bnlodshsnqr hm Z ronqshmf dudms hm vghbg nmkx nmd bZm vhm$

Sgdqd hr Z bnmshmttl ne adssnqr ne rhyd 0: dZbg lZjhmf dptZkkx rhydc adsr: Zkrn mnqlZkhydc sn 0$ �fZhm:

Z eqZbshnm p ne adssnqr Zqd hmrhcdqr vgn jmnvvghbg bnlodshsnq hr fnhmf sn vhm$ Sgd qdlZhmhmf adssnqr

Zqd dZbg bdqsZhm sgZs nmd ne sgd bnlodshsnqr vhkk vhm: vhsg sgd eqZbshnm adkhduhmf bnlodshsnq dvhkk vhm

dptZk sn sgd oqnaZahkhsx jO sgZs hs vhkk vhm$ Sghr ldZmr sgd onsdmshZk adssnqr cn mns bnmrhcdq sgd nccr

nsgdq sgZm qdpthqhmf sgZs sgdx cn mns knrd lnmdx vgdm sgdhq ads vhmr$

Sgd annjlZjdq hr Z lnmnonkhrs$ Mn bnrsr Zqd hmbnqonqZsdc hmsn sgd lncdk nsgdq sgZm oZxhmf nts

nm adsr: rn sgd annjlZjdq@r dwodbsdc oqnıs hr

D (�( 9 0�
L∑

O90

�
pjONO ) (0� p( j1ONO


—19(

vgdqd NO hr sgd nccr nm sgd dsg bnlodshsnq$ Vhsg Zkk adssnqr vhkkhmf sn ads enq Zmx nccr adssdq sgZm 0:

sgd tmbnmrsqZhmdc oqnıs lZwhlhyhmf nccr vntkc adNO 9 0 enq Zkk d: hlokxhmf Zm nudqqntmc neM�0$
Gnvdudq: sgdqd hr Zm dwnfdmntrkx/rds khlhs nm sgd nudqqntmc: rn sgZs

L∑

O90

0

NO
≤ � —1fl(

Sghr bnmrsqZhms bntkc ad hmsdqoqdsdc hm cheedqdms vZxr$ Rghm —fl881( cdrbqhadr Z oqnbdrr ax vghbg on/

sdmshZk annjlZjdqr ahc enq Z lnmnonkx khbdmrd Zmc sgd ancx ZvZqchmf sgd khbdmrd —oqdrtlZakx rnld

Zql ne fnudqmldms( fhudr hs sn sgd sgd annjlZjdq sgZs rtalhsr sgd knvdrs uZktd ne �: sgtr oqnuhchmf

sgd adrs uZktd enq adssnqr$ �m ZksdqmZshud hmsdqoqdsZshnm hr sgZs sgd annjlZjdq hr mns Z lnmnonkhrs$

HmrsdZc: bnlodshshud oqdrrtqdr rds sgd uZktd ne � Zmc: nmbd sghr uZktd hr rds: dZbg annjlZjdq nasZhmr

sgd rZld eqZbshnm ne adsr nm dZbg bnlodshsnq$

Fhudm sghr bnmrsqZhms: sgd annjlZjdq rdsr nccr ax noshlhyhmf sgd KZfqZmfhZm

E 9 0�
L∑

O90

�
pjONO ) (0� p( j1ONO


) λ

(

� �
j∑

O90

0

NO

)

—11(

Sgd ıqrs/nqcdq bnmchshnmr Zqd

>E

>NO
9 �pjO � (0� p( j1O )

λ

N1
O

9 + —12(
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Zmc sgZs sgd bnmrsqZhms hm dptZshnm 1fl hr ahmchmf$ NoshlZk nccr Zqd

NO 9


λ

pjO ) (0� p( j1O
—13(

Sghr hlokhdr sgd qZshn ne sgd nccr nm bnlodshsnq d sn bnlodshsnq i hr

NO

Ni
9


pji ) (0� p( j1i
pjO ) (0� p( j1O

9
ji
jO


0� p ) p<ji
0� p ) p<jO

—14(

He jO / ji : sgdm p<jO , p<ji Zmc 0� p ) p<jO , 0� p ) p<ji ldZmhmf NL
Ni

/
ni
nL
vghbg ldZmr sgdqd hr Z

eZunqhsd/knmfrgns ahZr$

Sn hkktrsqZsd sghr ahZr: bnmrhcdq sgd bZrd vgdqd sgd nudqqntmc bnmrsqZhms hr rds Zs � 9 0.+6: vghbg

hr qntfgkx bnmrhrsdms vhsg sgd duhcdmbd nm nudqqntmcr rgnvm Zanud$ Ehftqd 6 rgnvr sgd oZxnts

qZsdr enq adsr fdmdqZsdc ax sghr lncdk Zr Z etmbshnm ne sgdhq oqnaZahkhsx ne rtbbdrr enq rdudqZk uZktdr

ne p$ �r p hmbqdZrdr: sgd oZssdqm ne eZunqhsd/knmfrgns ahZr rsqdmfsgdmr Zmc sgd rgZod ne sgd oZxnts

qZsd etmbshnm adbnldr lnqd khjd sgd mnmkhmdZq oZssdqm cnbtldmsdc hm Rdbshnm 1$ SgZs rZhc: vhsg sghr

bZkhaqZshnm: nmd mddcr Z qdkZshudkx kZqfd —Zmc onrrhakx hmbqdchakd( uZktd enq sgd eqZbshnm ne hmrhcdq

lnmdx: Zs kdZrs fl9 odqbdms: sn lZsbg sgd rhyd ne knrrdr nm dwsqdld knmfrgnsr rddm hm sgd cZsZ$

Rn sgd lncdk lZsbgdr rnld Zrodbsr ne sgd qdZk/vnqkc cZsZ$ Ats cndr hs oqnuhcd Zm ZcdptZsd

cdrbqhoshnm ne sgd lncdqm nmkhmd ronqsr adsshmf hmctrsqx“ Sgdqd Zqd rdudqZk vZxr hm vghbg hs bkdZqkx

cndr mns$ Lnrs hlonqsZmskx: sgd kZbj ne Zmx hmfitdmbd ne sgd nccr nm sgd adgZuhnq ne adssnqr —Z jdx edZ/

stqd ne sgd fl88fl lncdk( ldZmr sgd lncdk kZbjr sgd bqtbhZk edZstqd sgZs annjlZjdqr mddc sn bnmrhcdq

vgdm rdsshmf nccr$ SgZs onsdmshZk adssnqr Zqd ghfgkx rdmrhshud sn nccr bZm ad rddm hm sgd onotkZqhsx ne

rodbhZk nccr/annrshmf needqr sgZs annjlZjdqr lZjd hm nqcdq sn ZssqZbs lnqd atrhmdrr$ MZstqZk dwodq/

hldmsr rtbg Zr sgd qdenql ne adsshmf sZw hm sgd TJ hm 199fl gZud Zkrn rgnvm sgZs cdlZmc enq adsshmf

hr bknrdkx khmjdc sn adssnqr@ odqbdoshnmr ne onsdmshZk ımZmbhZk qdstqmr$ �r cdrbqhadc ax OZsnm: Rhdfdk

Zmc UZtfgZm VhkkhZlr —1991: 1993(: sgd TJ@r cdbhrhnm sn Zankhrg Z ”fdmdqZk adsshmf ctsx; kduhdc nm

Zkk adssnqr Zr sgdx okZbdc sgdhq adsr Zmc qdokZbd hs vhsg Z oqnıs sZw enq annjlZjdqr qdctbdc sgd mds

knrr qZsd eqnl adsshmf Zmc kdc sn Z cntakhmf hm nee/rhsd adsshmf Zbshuhsx nudq sgd mdws xdZq$

Nsgdq cduhbdr hm sgd lncdk rtbg Zr sgd dwsdqmZkkx/hlonrdc nudqqntmc bnmchshnm: Zmc sgd bn/

hmbhcdmbd ne sgd eqZbshnm ne odnokd vgn adkhdud bnlodshsnq d hr fnhmf sn vhm dwZbskx lZsbghmf sgd

oqnaZahkhsx sgZs sghr bnlodshsnq vhkk vhm: Zqd Zkrn ptdrshnmZakd$ Rghm —fl881( mnsdr sgZs he p 9 +: sghr

kZssdq Zrrtloshnm oqnctbdr sgd rZld nccr Zr Z oZqh/ltstdk adsshmf lZqjds ats hs hr tmbkdZq vgx sghr

hr qdkduZms enq sghr lncdk ne ıwdc/nccr adsshmf$ Sgd Zrrtloshnm rddlr Z kdrr ZcdptZsd enqltkZshnm

ne sgd ”vhrcnl ne bqnvcr; hcdZ sgZm sgd ZooqnZbg vd trdc enq sgd oqduhntr lncdk hm vghbg odn/

okd chrZfqdd Zants oqnaZahkhshdr ats Zqd: nm ZudqZfd: bnqqdbs$ NudqZkk: sghr lncdk rddlr tmkhjdkx sn

oqnuhcd Z trdetk cdrbqhoshnm ne gnv lncdqm annjlZjdqr rds nccr$
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Ehftqd 6. OZxnts qZsd enq Rghm —fl881( lncdk enq uZqhntr uZktdr ne j Zmc p vhsg � 9 0.+6$



1fl

59 Bnmbktrhnmr

Sgd hcdZ sgZs sgd eZunqhsd/knmfrgns ahZr nardqudc hm ıwdc/nccr adsshmf lZqjdsr qdrtksr eqnl annj/

lZjdqr qdZbshmf sn sgd oqdrdmbd ne hmrhcdqr vhsg rtodqhnq jmnvkdcfd addm vhcdkx qdedqdmbdc rhmbd

Rghm@r rdptdmbd ne oZodqr hm sgd dZqkx fl889r$ Vd gZud rgnvm sgZs sghr hcdZ gZr khlhsdc sgdnqdshbZk

rtoonqs$ Hm lncdkr vgdqd adssnqr chrZfqdd Zants sgd tmcdqkxhmf oqnaZahkhshdr Zmc sgd cdlZmc enq

adsr hr rdmrhshud sn sgd nccr needqdc: sgd oqdrdmbd ne hmrhcdqr gZr Z udqx khlhsdc hloZbs nm sgd aZkZmbd

ne nccr adsvddm eZunqhsdr Zmc knmfrgnsr Zmc hm rnld bZrdr gZr mn hloZbs$

Vd gZud Zkrn oqnuhcdc Zmnsgdq qdZrnm sn ad rjdoshbZk Zants hmrhcdqr Zr Z bZtrd ne eZunqhsd/

knmfrgns ahZr$ AnnjlZjdqr adhmf ZvZqd ne hmrhcdqr kdZcr sgdl sn qdctbd nccr$ Nmbd mnm/hmrhcdq

adssnqr gZud qdZkhrshb adkhder Zmc sgdhq cdlZmc enq adsr hr rdmrhshud sn sgd nccr: dudm Z qdkZshudkx rlZkk

eqZbshnm ne hmrhcdqr hr rteıbhdms enq Z adsshmf lZqjds sn bnkkZord$ Sgd knv nccr sgZs annjlZjdqr gZud

sn needq sn Zkknv sgdl sn aqdZj dudm adbnld tmZbbdosZakd sn mnm/hmrhcdqr$

�m dwbdoshnm sn sgdrd sgdnqdshbZk qdrtksr hr sgd lncdk oqdrdmsdc hm Rghm —fl881( ats sgd adsshmf

lZqjds hm sghr lncdk knnjr Zklnrs mnsghmf khjd lncdqm qdZk/vnqkc adsshmf lZqjdsr$ Hm oZqshbtkZq:

hsr Zrrtloshnm sgZs sgd Zbshnmr ne sgd adssnqr cn mns cdodmc nm sgd nccr rds ax annjlZjdqr nlhsr

oqnaZakx sgd lnrs hlonqsZms edZstqd ne qdZk/vnqkc adsshmf lZqjdsr$ Vd bnmbktcd sgZs vghkd sgdqd Zqd

lZmx onrrhakd dwokZmZshnmr enq eZunqhsd/knmfrgns ahZr hm ıwdc/nccr adsshmf lZqjdsr–Zmc sgd lncdk

oqdrdmsdc gdqd rtffdrsr chrZfqddldms Zlnmf adssnqr bnlahmdc vhsg lZqjds onvdq enq annjlZjdqr

oqnuhcdr nmd rtbg dwokZmZshnm–sgdqd hr khsskd qdZrnm sn bhsd sgd oqdrdmbd ne hmrhcdqr Zr Z jdx eZbsnq$

Pdedpdmbdr

)fl[ �kh: LtjgsZq —fl866($ ”OqnaZahkhsx Zmc Tshkhsx DrshlZsdr enq PZbdsqZbj Adssnqr:; IntpmTk ne OnkhshbTk
Cbnmnlx: Unktld 74: oZfdr 792/7fl4$

)1[ Andqh: Shsn Zmc AZsshrsZ Rdudqfmhmh —19flfl($ ”LZsbg Phffhmf Zmc sgd BZqddq Bnmbdqmr ne Pdedqddr:;

KTantp Cbnmnlhbr: Unktld fl7: oZfdr 238/48$

)2[ AtgZfhZq: PZmhdq: Cnlhmhb Bnqshr: Zmc Oghkho MdvZkk —19fl4($ ”Vgx Cn Rnld Rnbbdq Adssnqr Knrd

Lnqd Lnmdx SgZm Nsgdqr“; IntpmTk ne AdgTuhntpTk Tmc CwodphldmsTk EhmTmbd: Unktld fl7: oZfdr
74/82$

)3[ �mfdkhmh: FhnuZmmh Zmc KtbZ Cd �mfdkhr —19fl8($ ”Deıbhdmbx ne Nmkhmd EnnsaZkk AdsshmfLZqjdsr:;

HmsdpmTshnmTk IntpmTk ne EnpdbTrshmf: Unktld 24: oZfdr 6fl1-61fl$

)4[ Adqjnvhsy: IZrnm: BqZhf Cdojdm Zmc Ingm FZmcZq —19fl6($ ”� EZunqhsd/Knmfrgns AhZr hm Ehwdc/

Nccr Adsshmf LZqjdsr. Duhcdmbd eqnl Bnkkdfd AZrjdsaZkk Zmc Bnkkdfd EnnsaZkk:; PtTpsdpkx Qd:
uhdv ne Cbnmnlhbr Tmc EhmTmbd$ Unktld 52: oZfdr 122/128
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)5[ Ehmfkdsnm: Ingm Zmc OZsqhbj VZkcqnm —fl885($ NoshlZk CdsdqlhmZshnm ne AnnjlZjdqr@ Adsshmf

Nccr. Sgdnqx Zmc Sdrsr: Sqhmhsx Bnkkdfd Ctakhm vnqjhmf oZodq Mn$ 85?8$

)6[ FZaqhdk: OZtk Zmc IZldr LZqrcdm —fl889($ ”�m DwZlhmZshnm ne LZqjds Deıbhdmbx hm Aqhshrg PZbd/

sqZbj Adsshmf:; IntpmTk ne OnkhshbTk Cbnmnlx: Unktld 87: oZfdr 763-774$

)7[ Enqqdrs: CZuhc Zmc HZm LbGZkd —1996($ ”�mxnmd Enq Sdmmhr —Adsshmf(“; CtpnodTm IntpmTk ne Eh:
mTmbd: Unktld fl2: oZfdr 64fl/657$

)8[ GdfZqsx: SZcfg Zmc JZqkVgdkZm —1912($ ChrZfqddldms ZmcLZqjds Rsqtbstqd hm AdsshmfLZqjdsr.

Sgdnqx Zmc Duhcdmbd eqnl DtqnodZm Rnbbdq$ BDOP Chrbtrrhnm OZodq Mn$ fl7fl33

)fl9[ KZguhb́jZ: Ihq́%ø —19fl3($ ”VgZs BZtrdr sgd EZuntqhsd/Knmfrgns AhZr“ Etqsgdq Duhcdmbd eqnl Sdm/

mhr:; �ookhdc Cbnmnlhbr Kdssdpr: Unktld 1fl: oZfd 89/81$

)flfl[ Lnmsnmd: LZtqhyhn —191fl($ ”NoshlZk Oqhbhmf hm sgd Nmkhmd Adsshmf LZqjds:; IntpmTk ne Cbnmnlhb
AdgTuhnp Tmc NpfTmhyTshnm: Unktld fl75: oZfdr 233/252$

)fl1[ Lnrjnvhsy: SnahZr Zmc JZtrghj UZrtcduZm —1911($ Adsshmf Vhsgnts AdsZ: vnqjhmf oZodq: WZkd

Tmhudqrhsx$

)fl2[ NssZuhZmh: LZqbn Zmc Odsdq MnqlZm Rzqdmrdm —1997($ ”Sgd EZunqhsd/Knmfrgns AhZr. �m

Nudquhdv ne sgd LZhm DwokZmZshnmr:; hm FTmcanni ne Ronpsr Tmc Knssdpx LTpidsr: Dkrduhdq$

)fl3[ OZsnm: CZuhc: CnmZkc RhdfZk Zmc Kdhfgsnm UZtfgZm VhkkhZlr —1991($ ”� Onkhbx Pdronmrd sn sgd

D-Bnlldqbd Pdunktshnm. Sgd BZrd ne Adsshmf SZwZshnm hm sgd T$J; Cbnmnlhb IntpmTk: Unktld
flflfl: Itmd: oZfdr E185-2fl3$

)fl4[ OZsnm: CZuhc: CnmZkc RhdfZk Zmc Kdhfgsnm UZtfgZmVhkkhZlr —1993($ ”SZwZshnm Zmc sgd CdlZmc

enq FZlakhmf. Mdv Duhcdmbd eqnl sgd Tmhsdc Jhmfcnl:;MTshnmTk STw IntpmTk: Unktld 46: oZfdr
736/7fl5fl$

)fl5[ Rghm: Gxtm Rnmf —fl88fl($ ”NoshlZk Adsshmf Nccr �fZhmrs Hmrhcdq SqZcdqr:; Cbnmnlhb IntpmTk:
Unktld fl9fl: oZfdr flfl68/flfl74$

)fl6[ Rghm: Gxtm Rnmf —fl881($ ”Oqhbdr ne RsZsd/Bnmshmfdms BkZhlr vhsg Hmrhcdq SqZcdqr Zmc sgd

eZunqhsd/Knmfrgns AhZr:; Cbnmnlhb IntpmTk: Unktld fl91: oZfdr 315/324$

)fl7[ Rmnvadqf: Dqhj Zmc ItrshmVnkedqr —1997($ ”DwZlhmhmf DwokZmZshnmr ne Z LZqjds �mnlZkx. Oqde/

dqdmbdr nq Odqbdoshnmr“; hm FTmcanni ne Ronpsr Tmc Knssdpx LTpidsr: Dkrduhdq$

)fl8[ Rmnvadqf: Dqhj Zmc Itrshm Vnkedqr —19fl9($ ”DwokZhmhmf sgd EZunqhsd/Knmfrgns AhZr. Hr hs Phrj/

Knud nq Lhrodqbdoshnmr“; IntpmTk ne OnkhshbTk Cbnmnlx: Unktld flfl7: oZfdr 612/635$
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)19[ SgZkdq: PhbgZqc Zmc VhkkhZl YhdlaZ —fl877($ ”�mnlZkhdr. OZqhltstdk Adsshmf LZqjdsr. PZbd/

sqZbjr Zmc Knssdqhdr:; IntpmTk ne Cbnmnlhb Odprodbshudr: Unktld 1: oZfdr fl5fl/fl63$

� DtpnodTm Rnbbdp IdTftdr hm sgd CTsTrds

AdkfhZm Ehqrs Chuhrhnm

FdqlZm Ehqrs Chuhrhnm

FdqlZm Rdbnmc Chuhrhnm

Dmfkhrg Oqdlhdq KdZftd

Dmfkhrg BgZlohnmrgho

Dmfkhrg KdZftd fl

Dmfkhrg KdZftd 1

Dmfkhrg Bnmedqdmbd

EqZmbd Khftd fl

EqZmbd Khftd 1

Fqddbd Rtodq KdZftd

HsZkx Rdqhd �

HsZkx Rdqhd A

MdsgdqkZmcr Dqdchuhrhd

OnqstfZk OqhldhqZ KhfZ

RbnskZmc Oqdlhdq KdZftd

RbnskZmc BgZlohnmrgho

RbnskZmc KdZftd fl

RbnskZmc KdZftd 1

RoZhm KZ KhfZ

RoZhm KZ KhfZ 1

Stqjdx Rtodq Khf




