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YDvOG INDFRnA eLGnxND 11+ 1.07

jLCNFNG HFRAP b�jqn npbnpg�F1 FGLUN RA ��ijNn”—

jtq qlebkjued er jtq m�hc �XiehXqh hqlq�bi � iteYaqZ ekjrbem ud jtq
d�hhem budq iqorqhj 0 s�b�no uh�i06/1/ΛW4WW

cvDRn ivAODtGnF+0 �AAv bRv bnAPRAnGGR+1 ovRD aDnAPnTz+0 cvGGNn stvRAvMMR+2 vAz
rDvALNFLv fvANFFvW

4uAFsRstsX zN �FsEXAXlı8wfi kARINEFRzwz dwyRXAwU �tsıXAXlw zN cıNKRyXfi �– f– 6/15mfi /m40/ YZcnfi cıNKRyX
1Yed�Yoj-uAFsRstsX dwyRXAwU zN �FsEXOı8FRywfi ıeCsRyw L DUNysEıXARywfi btRF D– DEEX 0fi jXAwAsMRAsUwfi ftNxUwfi Y–f–

617m/fi cıNKRyX
2DijDY.Di�fi aNCUNEUwwA 0fi 11/0�p dXEzvRSTfi jgN dNsgNEUwAzF

Aud�r uFsRstsX zR �FsEX)FRyw N fUwANsXUXPRw iCwMRwUR zR hXlwfi IRw zNU rXFFX zNU YwIwURNEN 0//fi //022fi hXlwfi uswUL

’hNyNRINz —/07 vHAN 04` hNIRFNz —/07 iNCGNVxNE 07` �yyNCGNz —/07 eyGBxNE 04(

iHxVRGGNz GB �Cv

�Xijh�Yj

mN CENFNAG GQN wAwULFRF BO PEwGRAP FCNyGEw BO GQN dwEEBJ bRAN iNLONEG 0 swUwKL
uh�i06/1/ΛW4WW BxFNEINz xL nccfldNvsXA RA 1//W wAz 1/0W– uA w CENIRBHF JBET

BA GQNFN zwGwfi JN ENCBEGNz GQN zRFyBINEL BO w VHUGRflyBVCBANAG HUGEwflOwFG BHG˚BJ GQwG

RF ywCwxUN BO CEBzHyRAP ONNzxwyT RA GQN QBFG PwUwKL– mN wUFB ENCBEGNz GQN CENFNAyN
BO w FUBJfi VHUGRflCQwFN JwEV wxFBExNE– uA GQRF OBUUBJflHC CwCNEfi JN yBA+EV GQwG GQRF

UBJ INUByRGL wxFBExNE ywA xN VBzNUNz xL OBHE UwLNEF BO RBARMNz PwF– mQNA yEBFFRAP
BHE URANflBOflFRPQGfi GQRF PwF CENFNAGF CNyHURwE yQwAPNF wUBAP GQN 0/flLE GRVN FywUN NUwCFNz

xNGJNNA GQN GJB BxFNEIwGRBAF BxGwRANz xL nccfldNvsXA– mQRUN GJB BO FHyQ yBVCBfl
ANAGF wEN wUVBFG FGwGRBAwELfi GQN BGQNE GJB wEN OBHAz RA˚BJRAP wAz BHG˚BJRAP JRGQ

FRPAR+ywAG IwERwGRBAF RA INUByRGL wAz RBARMwGRBA xNGJNNA 1//W wAz 1/0W– jQN UHVRABFRGL
wAz FCNyGEwU FQwCN BO GQN yNAGEwU FBHEyN ENVwRA CEwyGRywUUL HAIwERNz– mN CEBCBFN GQwG

GQN CENFNAyN BO GQN OwFG JRAz wAz BO GQN IwERwxUN JwEV wxFBExNE ywA xN RAGNECENGNz
RA GQN OEwVNJBET BO w ’FQByTNz BHG˚BJ5fi JQNEN GQN CNyHURwE IwERwxRURGL CwGGNEA BO GQN

UBJflINUByRGL yBVCBANAGF VRPQG wERFN OEBV RAFGwxRURGRNF RA GQN FQByTNz PwF–

aNbvXpzr7 PwUwKRNF∆ wyGRINfi PwUwKRNF∆ iNLONEGfi nflEwLF∆ PwUwKRNF

0¸ udjheZkYjued

jQN JwEV wxFBExNE “m�( JwF +EFG CEBCBFNz
xL twUCNEA “087W( wF w yUBHz BE FQNUU BO CQBfl

GBRBARMNz VwGNERwU RA wyGRIN PwUwyGRy AHyUNR
“�sd(fi RA BEzNE GB NKCUwRA GQN nflEwL FCNyfl

YBEENFCBAzRAP wHGQBEı cwERB iwAOEHGBF
FwAOEHGBFyV)wFGEB¸HAwV¸VK

GEHV BO GQN gie ch1140 ¸ 067fi JQBFN VwRA

FRPAwGHEN JwF +EFG RAGNECENGNz GB xN GQN aflNzPN
BO eIRR wG 628 Nl–

uA NwEUL FwVCUNF BO iNLONEG swUwKRNF Bxfl
FNEINz JRGQ GQN YYZ zNGNyGBEF BA xBwEz GQN

�zIwAyNz iwGNUURGN OBE YBFVBUBPL wAz �FGEBfl
CQLFRyF “�io�(fi wG UNwFG QwUO BO GQN GLCN 0 �sd

FQBJ QRPQflRBARMwGRBA BKLPNA aflFQNUU wxFBECGRBA



1 ivAODtGnF NG vT,

NzPNF “GQN wUENwzL VNAGRBANz eIRRfi wAz eIRRR

wG /–76 TNl( GLCRywU BO GQN m� “hNLABUzF 0886`
sNBEPN NG wU– 0887(` GBzwL JN TABJ GQwG wxFBECfl

GRBA RF CEBzHyNz xL w ENwUV BO wGBVRy GEwAFRGRBAF
GQwG ENFHUG RA w FNERNF BO wxFBECGRBA URANF OEBV

RBARMNz NUNVNAGF “FNN N–P–∆ XUHFGRA NG wU– 1//2`
awwFGEw NG wU– 1///` awFCR NG wU– 1///fi 1//1`

aEBAPBUz NG wU– 1//2fi 1//4wfix(– cBFG ONwGHENF
ENINwURAP GQN CENFNAyN BO m�F wEN RVCERAGNz

BA GQN FBOG nflEwL FCNyGEw BO �sd– uBARMNz PwF
wUBAP GQN URAN BO FRPQG BO iNLONEG swUwKRNF QwF

CEBIRzNz wA NKyNUUNAG zRwPABFGRy OBE GQN CEBCfl
NEGRNF wAz yBAzRGRBAF BO CQBGB RBARMNz VwGNfl

ERwU RAGERAFRy GB �sd– jQN BERPRA BO GQN m�

QwF xNNA FBVNGRVNF ENUwGNz GB wA BHG˚BJ wERFfl
RAP OEBV GQN zHFGL GBEHF “XUHFGRA NG wU– 1//4`

aEBURT Γ aERFF 1//0` cRARHGGR NG wU– 1/0W(– hNfl
FHUGF xL awwFGEw NG wU– “1/01( BA nccfldNvsXA

BxFNEIwGRBAF BO cET 4/8 CBRAG GB wA BERPRA
BO GQN m� yBVCBANAGF RA GQN AwEEBJ URAN ENfl

PRBA “dbh( BE GBEHF ENPRBA BO GQRF BxSNyG– uA
BGQNE ywFNFfi GQN ENFCBAFN BO GQN RBARMwGRBA FGwGN

BO GQN PwF wAzfi RA PNANEwUfi IwERwxRURGL BO GQN
wxFBExNE CwEwVNGNEF QwIN FHPPNFGNz GQwG GQN

RAANE wyyENGRBA zRFT ywA xN RzNAGR+Nz wF GQN
BHG˚BJ UwHAyQRAP ENPRBA “awwFGEw NG wU– 1/0W`

aEBAPBUz NG wU– 1//6` bBAPRABGGR NG wU– 1/02(–
cRKNz FRGHwGRBAF JQNEN zRffiNENAG yBVCBANAGF BO

GQN JRAz wEN UwHAyQNz RA zRFGRAyG ENPRBAF BO GQN

�sd FQBJ GQwG JN wEN FGRUU OwE OEBV ENwyQRAP
w QBVBPNABHF CRyGHEN GB NKCUwRA GQN wxFBExNE

CQNABVNABUBPL– rBE RAFGwAyNfi GQRF JwF GQN ywFN
ENCBEGNz xL iwAOEHGBF NG wU– “1/0Ω( RA qie212fl

s66fi JQNEN JN OBHAz BAN IwERwxUNfi ’zRFTflURTN5
m� yBVCBANAG OEBV GQN zHFGflOENN xEBwz URAN

ENPRBA “Xbh(fi wAz BAN CNEFRFGNAGfi ’GBEHFflURTN5
yBVCBANAG OEBV GQN zHFGLfi yUHVCL GBEHFfi FQBJfl

RAP wxFBECGRBA IwERwxRURGL wG xBGQ FQBEGfl wAz
UBAPflGRVN FywUNF–

jQN INUByRGL GB JQRyQ GQN RBARMNz PwF RF wyfl
yNUNEwGNz RF HFNz GB FNCwEwGN GQN FGwAzwEzfi

’FUBJ5 m�F JRGQ CBHs ∼ 0/f TV F�0 OEBV GQN
VBEN ENyNAGUL zRFyBINENz HUGEwflOwFG BHG˚BJF

“kreF(fi JQRyQ ENwyQ BHG˚BJ INUByRGRNF BO /–0fl

/–2 y “jBVxNFR NG wU– 1/01` sBffiBEz NG wU– 1/02(
wAz JQRyQ FNNV GB CEBIRzN w TNL RAPENzRNAG OBE

GERPPNERAP NANEPLflzERINA BHG˚BJF wG UwEPN FywUN
“rNEHPURB NG wU– 1/04` jBVxNFR NG wU– 1/04(–

jQNEN QwIN xNNA wGGNVCGF GB NKCUBEN GQN ENUwfl
GRBA xNGJNNA m�F wAz kreF “bwQw NG wU– 1/0Ω`

jBVxNFR NG wU– 1/02(– dNINEGQNUNFFfi GQN CwHyRGL
BO FBHEyNF JQNEN GQNFN GJB yBVCBANAGF BO GQN

RAANE nflEwL BHG˚BJ wEN BxFNEINz wG GQN FwVN
GRVN JRGQ yBVCwEwxUN zNGwRU wAz FRPAwU GB ABRFN

zBNF ABG wUUBJ +EV yBAyUHFRBAF GB xN ENwyQNz–
uh�i06/1/ΛW4WW RF w AwEEBJ URAN

iNLONEG 0 “dbi0( PwUwKL “cBEwA NG wU– 088Ω`

mRFBGMTR Γ XwzN 0886( wG ENzFQROG M&/–/Ω/W
“zN sERSC NG wU– 0881(fi JRGQ w yNAGEwU FHfl

CNEVwFFRIN xUwyT QBUN “icXt( BO VwFF
c�t − 4>8� 0/5c− “mwAP Γ bH 1//0(– uGF nfl

EwL UHVRABFRGL RF− 0>4�0/ff NEP F�0fi OEBV JQRyQ
w xBUBVNGERy UHVRABFRGL BO − 4>1 � 0/ff NEP F�0

RF NFGRVwGNz xL wFFHVRAP w yBEENyGRBA T&0/
“cwEyBAR NG wU– 1//W(–

jQN CENFNAyN BO w zHFGL m� RA GQRF PwUwKL JwF
+EFG FHPPNFGNz xL bNRPQUL NG wU– “0886( xwFNz

BA zwGw BxGwRANz xL GQN �io� FwGNUURGN wAz
UwGNE yBA+EVNz xL aBVBFFw Γ XwzN “0887(

HFRAP zwGw OEBV GQN hei�S VRFFRBA– jQN
+EFG FCNyGEBFyBCRy FGHzL BO uh�i06/1/ΛW4WW

JRGQ VBzNEA nflEwL BxFNEIwGBERNF RF ENCBEGNz xL

“bBAPRABGGR NG wU– 1/04fi OEBV ABJ BA b04(fi JQB
zRFyBINENz w VHUGRflyBVCBANAG kre IRw zNGNyfl

GRBA BO wxFBECGRBA URANF RA GQN nccfldNvsXA
PEwGRAP FCNyGEHV– jQN RBARMNz PwF JwF OBHAz

GB xN BHG˚BJRAP wG FHxflENUwGRIRFGRy INUByRGRNF
“− 12fi///fl2Wfi/// TV F�0( wAz GB FCwA UBJ GB

VBzNEwGN RBARMwGRBA “UBPT OEBV −≥1 GB − 1>Ω(–
jQN NDHRIwUNAG QLzEBPNA yBUHVA zNAFRGL BO wUU

GQN yBVCBANAGF wUFB FCwAF w JRzN EwAPN BO IwUfl
HNF “UBPMt − 1/fl1W yV�1(fi JRGQ BAN BO GQNV

xNRAP VwFFRIN NABHPQ GB CBFFRxUL NAwxUN ONNzfl
xwyT OEBV GQRF JRAz BAGB GQN QBFG PwUwKL–

jQN nccfldNvsXA FCNyGEw wUFB yBA+EVNz GQN
CENFNAyN BO w FGEBAP m� RA uh�i06/1/ΛW4WWfi



SgN NInTtGRnA nO GgN l� RA uh�i 05.1.8W4WW 2

OBE JQRyQ BAUL w CENURVRAwEL VBzNURAP JwF RAfl

yUHzNz RA b04–
uA GQN CENFNAG JBET JN OByHF BHE wAwULFRF RA

GQN m� RA uh�i06/1/ΛW4WW– mN ENCBEG ENFHUGF
BA RGF CQLFRywU CEBCNEGRNFfi wAz yQwEwyGNERMN RGF

IwERwxRURGL xNGJNNA 1//W wAz 1/0W–

—¸ nflh�o eXiqhl�juedi �dZ Z�j�

hqZkYjued

nccfldNvsXA BxFNEINz uh�i06/1/ΛW4WW
GJRyN RA 1//W OBE w GBGwU NKCBFHEN GRVN BO

W/ TF “�HPHFG 2/GQfi eXiuZ∆ /1/Ω7Ω/0/0` wAz
iNCGNVxNE 4GQfi eXiuZ∆ /1/Ω7Ω/1/0( wAz GJB

VBEN GRVNF RA 1/0W OBE w GBGwU NKCBFHEN GRVN BO
0Ω/ TF “vwAHwEL 12Ezfi eXiuZ∆ /61011/0/0` wAz

vwAHwEL 14GQfi eXiuZ∆ /61011/2/0(– jQNEN wEN
AB xwyTPEBHAz ˚wENF zHERAP GQN BxFNEIwGRBAF–

iGwAzwEz zwGw CEByNFFRAP OEBV GQN hN˚NyGRBA
sEwGRAP iCNyGEBVNGNE “hsifi zNA tNEzNE NG wU–

1//0( JwF ywEERNz BHG JRGQ GQN i�i I02¸4¸/ GBBU
pfrCpXy– uA BEzNE GB VwKRVRMN GQN FRPAwUflGBfl

ABRFNfi hsi FCNyGEw BO NwyQ NCByQ JNEN yBVfl
xRANz RA BAN FRAPUN FCNyGEHV xL HFRAP GQN i�i

GBBU pfryXlKRAN– jQRF ywA xN zBAN xNywHFN GQN

˚HK IwERwxRURGL JRGQRA GQN GJB nccfldNvsXA
BxFNEIwGRBAF BO NwyQ NCByQ RF ANPURPRxUNfi wAz

GQNEN wEN AB FCNyGEwU yQwAPNF xNGJNNA GQNV
“9´ σ 4; wAz 9rUHK&2;fi JQNEN ´ RF GQN

yBAGRAHHV FCNyGEwU FUBCN(–
jQN FBOGJwEN HFNz GB CNEOBEV GQN FCNyGEwU

wAwULFRF RF nifqY I–01–0/–/y “�EAwHz 088Ω(–

2¸ ifqYjh�b �d�boiui

jQN FCNyGEwU wAwULFRF JwF CNEOBEVNz BA GQN

HAxRAANz hsi FCNyGEwfi GQNENOBEN GQN nflFGwGRFGRy
“YwFQ 0868( JwF wCCURNz OBE GQN FCNyGEwU +GGRAPF–

qEEBEF yBEENFCBAz GB 0π UNINU GQEBHPQBHG GQRF
JBET– � )YZc yBFVBUBPL RF wFFHVNzfi JRGQ

t+ & 6/ TVF�0cCy�0fi ”) & />62fi wAz ”v &
/>16–

2–0– 1-0m nccfldNvsXA zwsw

mN FGwEG BHE wAwULFRF xL yBAFRzNERAP GQN
VNEPNz hsi zwGwfi ENCENFNAGwGRIN BO GQN FCNyfl

GEHV RA 1/0W– XwFNz BA BHE GQBEBHPQ CENIRBHF
wAwULFRF BO uh�i06/1/ΛW4WW “b04(fi JN yBAfl

FRzNE w yBVCUNK VBzNU yBAFRFGRAP BO w CBJNE
UwJ nflEwL yBAGRAHHV VBzR+Nz xL swUwyGRy wxfl

FBECGRBA “awUxNEUw NG wU– 1//4( BO yBUHVA zNAfl

FRGL Mt&1�0/
1+ yV�1– jQN AHVNEBHF AwEfl

EBJ wxFBECGRBA URANF RVCERAGNz xL RBARMNz PwF

GB GQRF yBAGRAHHVfi JNEN VBzNUNz xL VNwAF BO
GQN FNUOflyBAFRFGNAG CQBGBRBARMwGRBA yBzN ft�iq

“aEBAPBUz NG wU– 1//2(– qwyQ BAN BO GQN ft�iq
yBVCBANAGF yQwEwyGNERFNF BAN UwLNE BO RBARMNz

PwF RA GNEVF BO w FNG BO CwEwVNGNEF∆ “R( GQN
RBARMwGRBA CwEwVNGNEfi zN+ANz wF GQN UBPwERGQV

BO T & N “WU�Q1L(�0 “dNGMNE 0876fi 1//7(fi
xNRAP N GQN CQBGBA EwGN RAGNPEwGNz BINE GQN

NAGREN bLVwA yBAGRAHHVfi � GQN PwF AHVxNE
zNAFRGL wAz Q GQN PwF zRFGwAyN OEBV GQN AHyUNwE

FBHEyN BO CQBGBAFfi “RR( GQN NDHRIwUNAG QLzEBfl
PNA yBUHVA zNAFRGLfi “RRR( GQN BHG˚BJ INUByRGLfi

wAz “RI( GQN RAGNEAwU VRyEBGHExHUNAG INUByRGL–

jQN NUNyGEBA GNVCNEwGHEN RA GQN ft�iq VBzNU
yBEENFCBAzF GB GQN CQBGBRBARMwGRBA NDHRURxERHV

BO GQN PwF– jB yBVCHGN GQN wxFBECGRBA FCNyfl
GEHV BO uh�i06/1/ΛW4WWfi JN HFNz GQN FwVN

FCNyGEwU NANEPL zRFGERxHGRBA wF RA b04– rBHE
ft�iq yBVCBANAGF JNEN ENDHRENz OBE VBzNURAP

GQN m�fi wAz +IN VBEN OBE GQN kre “b04(– jQN
kre CEBCNEGRNF wEN NKQwHFGRINUL FGHzRNz wAz

yQwEwyGNERFNz RA GQN AwEEBJ xwAz “07fl12 ,�( RA
BHE CENIRBHF JBET– uA GQN OBUUBJRAPfi GQN OByHF

RF FNG RA VBzNURAP GQN OBHE m�F RA GQN NAGREN
6fl24 ,� xwAz BO GQN hsi FCNyGEHV– mN RARfl

GRwUUL TNCG wUU GQN +IN kre yBVCBANAGF BO b04–
tBJNINEfi BAUL GQN GQENN VBFG FRPAR+ywAG BANF

“π < 2 RA jwxUN 1 BO BHE CENIRBHF JBET( wEN

ENyBINENz JRGQ NDHwU JNRPQG RA GQN NAGREN 6fl24
,� xwAz– jQRF RF zHN GB GQN OwyG GQwG IwERBHF OENN

CwEwVNGNEF BO GQN ENVwRARAP GJB kre yBVCBfl
ANAGF OBHAz wG UBJNE FRPAR+ywAyN RA b04 wEN

ABG FNAFRGRIN NABHPQ GB GQN xEBwzflxwAz zwGw–



W ivAODtGnF NG vT,

uA wzzRGRBAfi JQNA yBAFRzNERAP GQN NAGREN hsi

xwAzfi JN ABGN GQwG BAN kre yBVCBANAG BO
b04 “YBVC–�( RF xNGGNE +GGNz xL GJB zRffiNENAG

CQwFNF BO PwF BHG˚BJRAP wG GQN FwVN INUByRGL
“VBEN zNGwRU RA iNyGRBA 2–2(–

jQN RBARMwGRBAfi yBUHVA zNAFRGLfi wAz INUByRGL
BO GQN OBHE m�F wAz GQN OBHE kreF wEN UNOG OENN–

jQN RAGNEAwU VRyEBGHExHUNAG INUByRGL BO GQN PwF
RA GQN kre yBVCBANAGF RF +KNz GB 4/ TV F�0fi

xNywHFN GQRF CwEwVNGNE RF ABG FNAFRGRIN GB GQN
zwGw JQNA GQN wxFBECGRBA URANF wEN INEL AwEEBJ–

jQN GHExHUNAG INUByRGL BO GQN m� RF UNOG OENNfi
GBPNGQNE JRGQ GQN CBJNE UwJ CQBGBA RAzNK wAz

ABEVwURMwGRBA–

jQN xNFGfl+GGRAP ft�iq CwEwVNGNEF BO GQN W
m�F wAz W kreF wEN FQBJA RA GQN UNOGflQwAz

FRzN BO jwxUN 0– mN VNwFHEN w FBOG ˚HK UNINU BO
/>88Λ+M+0

�+M+1 � 0/
�00 NEP yV�1 F�0 +GGNz RA GQN hsi

xwAz 6fl24 ,�fi JQRyQ RF NDHRIwUNAG GB GQN − /–2fl
1 TNl EwAPN– jQN CBJNE UwJ CQBGBA RAzNK RF

´ & 1>88Λ+M+f
�+M+0fi GLCRywU BO dbi0 PwUwKRNF RA GQN

FBOG nflEwL xwAz– mN +Az BAN BO GQN m�F GB

xN RA˚BJRAP JRGQ w INUByRGL yBVCBANAG wUBAP
GQN URAN BO FRPQG BO 064/ ≤ 14/ TV F�0– jQN

VBFG FRPAR+ywAG URAN wFFByRwGNz JRGQ GQRF RAfl
˚BJ RF eIRRR wG 1/–11 ,�fi JRGQ wA NDHRIwUNAG

JRzGQ “qm( BO − 8 ,� “FNN yBVCBANAG m� W
RA GQN UNOGflQwAz CwANUF BO rRP– 0 wAz BA GQN UNOG

FRzN BO jwxUN 1(– jJB wzzRGRBAwU yBVCBANAGF

“m� 0 wAz m� 1 RA jwxUN 0( wEN RA˚BJRAP GBB
wG ONJ QHAzENzF TV F�0fi wUGQBHPQ GQNRE EwzRwU

INUByRGRNF wEN yBAFRFGNAG JRGQ /– jQwG RF FB xNfl
ywHFN GQN hsi FCNyGEwU ENFBUHGRBA NDHwUF w ONJ

QHAzENzF TV F�0 wG GQN JwINUNAPGQF RAIBUINz
“zNA tNEzNE NG wU– 1//0(fi wAz GQN wyyHEwyL BO

GQN NANEPL FywUN NDHwUF 4 V,� “zN lERNF NG wU–
1/04(– jQN BGQNE m�fi JQRyQ RF GQN UNwFG RBAfl

RMNzfi RF RAFGNwz BHG˚BJRAP wG 12//≤ 1// TV F�0

“m�2fi FNN jwxUN 0fi UNOG(– jQN yBUHVA zNAFRfl

GRNF wEN GLCRywU OBE m�F “Mt− 0/
1+ fl 0/10 yV�1(fi

JQRUN GQN RBARMwGRBA CwEwVNGNEF wEN RA GQN UBJ

EwAPN “UBPT −≥1>4 fl />W(– jQN RAGNEAwU VRyEBfl
GHExHUNAG INUByRGRNF BO GQN m�F wEN UBJfi xNRAP

GQN UwEPNFG BAN CsHoa & 0Ω/≤2/ TV F
�0fi JQRyQ RF

EN˚NyGNz RA AwEEBJfi HAENFBUINz wxFBECGRBA URANF–
eHE VBzNU CEBIRzNF w EBxHFG yQwEwyGNERMwGRBA

BO GQN m� wAz w PBBz zNFyERCGRBA BO GQN zwGwfi
wAz LRNUzF w FGwGRFGRyF BO n&2/W4 OBE 1627 zNfl

PENNF BO OENNzBV RA GQN 6fl24 ,� xwAz– jQN RAyUHfl
FRBA BO wA wzzRGRBAwU “+OGQ( wxFBExNE zBNF ABG

RVCEBIN GQN +G RA w FGwGRFGRywU JwL–
jQN FGwGRFGRywU FRPAR+ywAyN BO NwyQ m� wAz

kre yBVCBANAG RF ENCENFNAGNz xL GQN RVCEBINfl
VNAG BO 9n FQBJA RA GQN UNOG FRzN BO jwfl

xUN 0– mN yBVCHGN GQN FGwGRFGRywU FRPAR+ywAyN
BO w PRINA wxFBECGRBA yBVCBANAG xL ywUyHUwGRAP

GQN RVCEBINVNAG RA YwFQ FGwGRFGRyF xNGJNNA GQN

xNFGfl+G JRGQ GQN xwFNURAN VBzNUfi wAz GQN xNFGfl+G
BxGwRANz JQNA GQwG yBVCBANAG RF ENVBINz OEBV

GQN xwFNURAN VBzNU–
�yyBEzRAP GB GQN +G CwEwVNGNEF ENCBEGNz

RA GQN UNOG FRzN BO jwxUN 0fi GQN VBFG FRPfl
AR+ywAG yBVCBANAGF BO GQN JRAz wEN m�0

“UBPT −≥0>8fi UBPMt− 10>0(fi wAz m�1fi JRGQ
GQN FwVN yBUHVA zNAFRGL xHG QRPQNE RBARMwfl

GRBA “UBPT −≥/>Ω(fi xBGQ BO JQRyQ wEN GEwyfl
RAP PwF yBAFRFGNAG NRGQNE JRGQ xNRAP wG ENFG

BE RA˚BJRAP wG w ONJ QHAzENzF TV F�0– m�2
RF w yBBUNEfi OwRAGNE yBVCBANAG “UBPT −≥1>4fi

UBPMt− 1/>8(fi BHG˚BJRAP wG − 12// TV F�0–
jQN OBHEGQ wAz UwFG BO GQN m� yBVCBANAGF

RF GQN VBFG RBARMNz FQNUU “UBPT − />W(fi wAz RF

RA˚BJRAP wG − 1 � 0/2 TV F�0–
mN ABJ zNFyERxN GQN VBzNU zNINUBCNz GB +G

GQN HUGEw OwFG JRAz RA GQN CENFNAG JBET– jQN
kre QNEN RF FGRUU FGEHyGHENz wF w VHUGRflCQwFNfi

VHUGRflyBVCBANAG JRAz JRGQ GJB zRffiNENAG INUByfl
RGRNF yUBFN GB − />0L– jQN +EFG yBVCBANAG RF BHGfl

˚BJRAP wG 1Ω8// ≤ 1// TV F�0fi wAz RF OBEVNz
xL wG UNwFG GJB zRffiNENAG FQNUUFfi AwVNz kre0

wAz kre1 RA jwxUN 0– mQNA JN UNG GQN INfl
UByRGRNF BO GQNFN GJB FQNUUF OENN GB IwEL RAzNCNAfl

zNAGULfi JN FGRUU PNG GQN FwVN BHG˚BJ INUByRGL
OBE xBGQ BO GQNV– kre0 GEwyNF w yBBU wAz FQwUfl

UBJ yBVCBANAG BO GQN JRAz “UBPT & ≥1>W6Λ+M04
�+M08fi

UBPMt & 1/>0/
Λ+M+5
�+M+8(– eA GQN yBAGEwELfi kre1 RF
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+IN BEzNEF BO VwPARGHzN VBEN RBARMNz “UBPT &

1>Ω2Λ+M+f
�+M02( wAz GQENN BEzNEF BO VwPARGHzN zNAFNE

“UBPMt & 12>6/≤ />04(–

jQN FNyBAz kre yBVCBANAG RF OBEVNz xL
GJB FQNUUF wF JNUUfi AwVNz kre2 wAz kreW

RA jwxUN 0fi JQRyQ wEN BHG˚BJRAP wG 1W0// ≤

0// TV F�0– kre2 RF w yBBUfi OwRAG UwLNE “UBPT &

≥/>24Λ+M01
�+M08fi UBPMt & 1/>WΛ+M1

�+Mf(fi wAz kreW RF
yBBUNE wAz FURPQGUL GQRyTNE “UBPT −≥0>11Λ+M0+

�+M+4fi

UBPMt− 1/>74
Λ+M+2
�+M+5(–

�F RA GQN ywFN BO GQN kre0 Λ kre1 yBVCBfl

ANAGfi JQNA GQN INUByRGRNF BO kre2 wAz kreW
wEN wUUBJNz GB IwEL RAzNCNAzNAGULfi GQN FwVN

BHG˚BJ INUByRGL RF ENyBINENz OBE GQN GJB FQNUUF–

qwyQ yBVCBANAG BO GQN ˚BJ RF GQNENOBEN RzNAGRfl
+Nz xL RGF BHG˚BJ INUByRGL– jQN ANNz GB +G GQN

PwF wG GQN FwVN INUByRGL JRGQ 1 FNCwEwGN ft�iq
yBVCBANAGF RF zERINA xL GQN INEL JRzN EwAPN BO

RBARMwGRBA wAz yBUHVA zNAFRGL FCwAANz xL GQN
PwFfi GQwG ywAABG xN +GGNz xL BAN FRAPUN ft�iq

VBzNU–
jQN ONwGHENF RVCERAGNz RA GQN 1/0W FCNyGEHV

xL GQN OBHE m�Ffi wF JNUU wF xL GQN OBHE kreFfi
ywA xN FNNA RA GQN UNOG CwANUF BO rRP– 0– jQNRE

JwINUNAPGQF wAz qmF wEN PwGQNENz BA GQN UNOG
FRzN BO jwxUN 1–

2–1– 1--m nccfldNvsXA zwsw

mN yBAFRzNE ABJ GQN VNEPNz hsi FCNyGEHV
BO GQN GJB zwGw FNGF BxGwRANz GNA LNwEF NwEfl

URNEfi RA 1//W– uA BHE CENIRBHF JBETfi JN RAfl
FCNyGNz GQN CBFFRxUN CENFNAyN BO w OwFG JRAz xL

wCCULRAP GQN xNFG +G VBzNU BO 1/0W yBVCERFRAP
4 kreF– eAN BO GQNFN kre yBVCBANAGF RF

yBA+EVNz RA GQN 1//W FCNyGEHVfi wAz GQN BGQfl
NEF ywAABG xN FGwGRFGRywUUL EHUNz BHG “FNN b04

OBE VBEN zNGwRU(– YBAFRzNERAP GQN UwEPNE FCNyfl

GEwU xwAzfi JN ENyBINE GJB BO GQBFN kre yBVCBfl
ANAGFfi BHG˚BJRAP wG 174// ≤ 0/// TV F�0 wAz

wG 128// ≤ 0// TV F�0fi ENFCNyGRINUL “FNN ERPQG
FRzN BO jwxUN 0(– tNAyNfi RA BEzNE GB yQNyT

OBE IwERwxRURGL wG UBAP GRVNFywUNFfi JN wCCUL w
VBzNU yBAFRFGRAP BO w UBywUUL wxFBExNz CBJNE

UwJ CUHF OBHE m�F CUHF GJB kreF GB GQN hsi

zwGw OEBV 1//W– mN yBVCHGN w ˚HK UNINU BO

0>/2Λ+M+0
�+M+7 � 0/�00 NEP yV�1 F�0 RA GQN /–2fl1 TNl

EwAPNfi GQNENOBEN ˚HK IwERwxRURGL BO GQN FBHEyN RA

w 0/flL UwCFN RF VRABE– jQN ENFHUGF BO GQRF +G wEN
FQBJA RA GQN ERPQG FRzN BO jwxUN 0–

m� yBVCBANAGF AB– 0 wAz 1 wEN yBAFRFGNAG RA
1//W wAz 1/0Wfi FB GQwG RG RF yBAyNRIwxUN GQwG

xBGQ BO GQNV ENVwRA wG ENFG “BE TNNC RA˚BJRAP
wG ONJ QHAzENzF TV F�0( wOGNE w zNywzN– mRAz

CwEwVNGNEF BO m�2 wEN ABG yBAFRFGNAG RA 1//W
wAz 1/0W` FCNyR+ywUULfi GQN UwEPN zRffiNENAyN RA

GQN INUByRGL VNwFHENz RA GQN GJB NCByQF FHPfl
PNFGF GQwG GQRF m� RA 1//W wAz 1/0W RF VBFG

URTNUL BERPRAwGNz xL GJB zRffiNENAG xUBxF BO PwFfi

xBGQ BO JQRyQ wEN NFywCRAP OEBV GQN FLFGNV wG
W///≤ 1// wAz 12//≤ 1// TV F�0fi ENFCNyGRINUL–

�F OBE m�Wfi JN BxFNEIN VwEPRAwU yBAFRFGNAyL
xNGJNNA RGF yBUHVA zNAFRGRNF RA 1//W wAz 1/0Wfi

GQBHPQ RGF RBARMwGRBA RA 1/0W RF xNGJNNA BAN wAz
GJB BEzNEF BO VwPARGHzN UwEPNE GQwA RA 1//W`

wUFBfi GQRF yBVCBANAG RF FGRUU RA˚BJRAPfi xHG wG w
UBJNE INUByRGL RA 1/0W “≥064/ ≤ 14/ TV F�0fi GB

xN yBVCwENz JRGQ ≥18//≤1// TV F�0 GNA LNwEF
NwEURNE(–

�F OBE GQN kreFfi JN ENyBINE GQN GJB yBVCBfl
ANAGF wG zRffiNENAG INUByRGRNF RA GQN 1//W zwGwfi

xHG GQNRE VHUGRflCQwFN AwGHEN ywA=G xN zNGNyGNz
“ABE ywA xN FGwGRFGRywUUL EHUNz BHG(– XBGQ kre0

wAz kre2 ENVwRA ENVwETwxUL HAIwERNz JRGQRA

w zNywzNfi CNEQwCF RAzRywGRAP GQN CENFNAyN BO GJB
CNEFRFGNAG kre yBVCBANAGF “FNN jwxUN 0(–

mN RAGNECENG GQN xNQwIRBE BO m� yBVCBANAGF
AB– 2 wAz W RA GQN GJB BxFNEIwGRBAF wF GQN ENFHUG

BO GQN wCCNwEwAyN wAz zRFwCCNwEwAyN BO zRffiNEfl
NAG JRAz=F FNyGRBAFfi JQRUN m� yBVCBANAGF AB– 0

wAz 1 wAz kre yBVCBANAGF 0 wAz 2 wEN CNEFRFfl
GNAG BINE w zNywzN “FNN iNyGRBA W(– jQN ONwGHENF

RVCERAGNz RA GQN 1//W FCNyGEHV xL GQN GJB kre
wAz GQN OBHE m� yBVCBANAGF ywA xN FNNA RA GQN

ERPQflQwAz CwANUF BO rRP– 0fi wAz wEN PwGQNENz RA
GQN ERPQGflQwAz FRzN BO jwxUN 1–

mN BffiNE w zNGwRUNz RAGNECENGwGRBA BO GQN ENfl
FHUGF OEBV GQN FCNyGEwU wAwULFRF RA iNyGRBA W–
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iuaTb .l fwEwVNGNEF BO GQN W m� yBVCBANAGF wAz W kreF zNGNyGNz RA GQN VNEPNz hsi zwGw ENCENFNAGwGRIN BO GQN —/0W ’UNOG( wAz
—//W ’ERPQG( FCNyGEw¸

—/0W —//W

YBVCBANAG UBPf UBPdt
9u( ssHoa

9a( s 9b( 9o UBPf UBPdt
9u( ssHoa

9a( s 9b( 9o

m�0 ’ENFG( ≥0β77Λ+M+2
�+M+1 —0β/8Λ+M+0

�+M+0 0”/≤ 2/ ≥2—/≤ 6/ 42/ ≥—β0/Λ+M+6
�+M+5 —0β/0Λ+M+2

�+M00 06/ ≤ ”/ ≥27/≤ 0”/ 0//

m�— ’ENFG( ≥/β46Λ+M+4
�+M+f —0β0—Λ+M+2

�+M+f U W/ ≥W2/≤ 8/ 0—/ ≥/β46Λ+M+7
�+M00 —0β—4Λ+M00

�+M1+ U 4/ ≥W8/≤ 00/ ”0

m�2 ’BHG˚BJ( ≥—βW6 ≤ /β/— —/β82 ≤ /β/0 U W/ —2// ≤ —// 8/ ≥—β70Λ+M+6
�+M08 —/β77Λ+M+2

�+M+2 U ”/ W/// ≤ —// 2W

m�W ’RA˚BJ( /β24Λ+M00
�+M05 —/β7WΛ+M05

�+M0f 0//≤ ”/ ≥064/ ≤ —4/ —W ≥0β2Λ+M2
�+Mf —/β”Λ+M1

�+Mf 00/ ≤ 6/ ≥—8// ≤ —// 0W

kre0 ≥—βW6Λ+M04
�+M08 —/β0/Λ+M+5

�+M+8 4/dM —”8// ≤ —// —6 ≥—β—Λ+M2
�+M1 —/βW ≤ /β— 4/dM —74// ≤ 0/// 8

kre— —β”2Λ+M+f
�+M02 —2β6/ ≤ /β04 4/dM 5 6 ≥ ≥ ≥ ≥ ≥

kre2 ≥/β24Λ+M01
�+M08 —/βWΛ+M1

�+Mf 4/dM —W0// ≤ 0// 4 ≥/β2/Λ+M+4
�+M+6 —0β—6Λ+M04

�+M08 4/dM —28// ≤ 0// 2”

kreW ≥0β——Λ+M0+
�+M+4 —/β74Λ+M+2

�+M+5 4/dM 5 W ≥ ≥ ≥ ≥ ≥

vdt RA yV
�1¸

acRyEBGHExHUNAG INUByRGL BO GQN PwF RA TV F�0¸
blNUByRGL yBVCBANAG wUBAP GQN URAN BO FRPQG RA TV F�0¸ dNPwGRIN . CBFRGRIN IwUHNF ENFCNyGRINUL ENONE GB RA˚BJRAP . BHG˚BJRAP VwGNERwU¸

dnGN1 rRG GB —/0W zwGw ’UNOG(ı o.c�N & 2/W4.—627fi ´ & —β88Λ+M+f
�+M+0` rRG GB —//W zwGw ’ERPQG(ı o.c�N & —7W7.—6W7fi ´ & —β88Λ+M06

�+M+6¸
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rgetpb .l ZNGNyGBE wENwflyBEENyGNz zwGw wAz xNFGfl+GGRAP VBzNU JRGQ w swUwyGRyflwxFBExNz yBAGRAHHV @ W
m�F @ W ’—( kreF wCCURNz GB GQN —/0W ’—//W( FCNyGEHV BA GQN UNOGflQwAz ’ERPQGflQwAz( CwANUF¸ mN FQBJ GQN
NAGREN xEBwz xwAz RA OBHE JwINUNAPGQ EwAPNFfi OEBV GBC GB xBGGBVı 0—¸—fl06¸8 ,�fi 06¸8fl—2¸” ,�fi —2¸”fl—8¸2 ,�fi wAz
—8¸2fl24 ,�¸ jQN VwRA wxFBECGRBA URANF CEBzHyNz xL NINEL yBVCBANAG wEN CUBGGNz RA zR3NENAG yBUBEFı m� 0
RA PENNAfi m� — RA xUHNfi m� 2 RA VwPNAGwfi m� W RA ENzfi wAz GQN kreF RA xUwyT¸ qINEL URAN VwETNz RA GQRF
+PHEN RF RAyUHzNz RA jwxUN —¸



7 ivAODtGnF NG vT,

2–2– oXArRrsNAyb vRsg CpNIRXtr pNrtksr

uA BHE CENIRBHF JBET BA GQN JRAzF FLFGNV RA

uh�i06/1/ΛW4WWfi +IN kreF JNEN zNGNyGNz wAz
yQwEwyGNERMNz OEBV 1/0W nccfldNvsXA zwGw RA

GQN 07fl12,� AwEEBJ xwAz “FNN jwxUN 1 RA b04(–
uA wzzRGRBAfi BAN BO GQBFN kreF JwF OBHAz GB

xN CNEFRFGNAG BA w 0/flLE FywUN– uA GQRF Cwfl

CNE JN CNEOBEV w GQBEBHPQ wAwULFRF BINE GQN
6fl24,� xEBwz xwAzfi ENyBINERAP GQENN BHG BO GQN

+IN BHG˚BJF CENIRBHFUL ENCBEGNz– jQN ENwFBA
JQL GQN GJB UNFF FRPAR+ywAG yBVCBANAGF ywAfl

ABG xN yBAFGEwRANz RA GQN xEBwz xwAz RF xNfl
ywHFN GQN VBFG CEBVRANAG FCNyGEwU ONwGHENF wFFBfl

yRwGNz JRGQ FHyQ yBVCBANAGF wEN GQENN wxFBECfl
GRBA URANFfi wF ENCBEGNz RA jwxUN 0 RA b04∆ eIRRR

wG 07>Ω/ ≤ />/2fi eRRR wG 10>72Λ+M+2
�+M+0fi wAz eRI wG

10>44Λ+M+2
�+M+1– jQNFN URANF wEN FRPAR+ywAG NABHPQ RA

GQN 07fl12,� AwEEBJ xwAz FB GQwG GQN VBzNU Cwfl
EwVNGNEF BO GQN yBVCBANAGF CEBzHyRAP GQNV RA

b04 wEN FNAFRGRIN GB GQN zwGw RA GQRF xwAz– tBJfl
NINEfi RA GQN 6fl24,� xEBwz xwAz GQNRE NffiNyG PNGF

BINEJQNUVNz xL GQN BGQNE wxFBECGRBA ONwGHENF–

jQRF JwLfi JN ywA ANRGQNE yBA+EV GQN CENFNAyN
BO GQN GJB UNFF FRPAR+ywAG kre yBVCBANAGFfi ABE

EHUNflBHG GQNRE NKRFGNAyN–
jQN GQENN kre yBVCBANAGF GQwG wEN ENyBIfl

NENz RA GQRF CwCNE wEN GQBFN ywUUNz ’�5fi ’X5fi
wAz ’Y5 RA b04– YBVCBANAG ’�5 RF FCURG QNEN

RA GJB CQwFNFfi AwVNUL kre2 wAz kreW– YBVfl
CBANAGF ’X5 wAz ’Y5 wEN zNCRyGNz RA GQRF JBETfi

wF RA b04fi wF w FRAPUN BHG˚BJ JRGQ GJB CQwFNFfi
kre0 wAz kre1fi wF zNFyERxNz RA iNyGRBA 2–0–

�F BO GQN 1//W zwGwfi GJB kre yBVCBANAGF
wEN ENyBINENz– kre2fi RF zNGNyGNz JRGQ w FRPAROfl

RywAyN UNINU BO 9n & 2Ω– jQRF yBVCBANAG JwF
wUENwzL zNGNyGNz RA BHE CENIRBHF JBETfi JQNEN

GQN ENFG BO GQN kreF yBHUzA=G xN FGwGRFGRywUUL

EHUNz BHG– uA GQRF CwCNEfi JN +Az BAN BO GQBFN
NKGEw yBVCBANAGF∆ kre0fi JRGQ w UBJ FRPAR+fl

ywAyN UNINU BO 9n & 8–

W¸ ZuiYkiiued

jQN nccfldNvsXA QRPQ ENFBUHGRBA FCNyGEw

BO uh�i06/1/ΛW4WW QwIN ENINwUNz wA BHG˚BJ
yQwEwyGNERMNz xL INEL yBVCUNK xNQwIRBE– jQN

FBHEyN CENFNAGF GQN FRVHUGwANBHF CENFNAyN BO
w FGEwGR+Nz kre wAz w VHUGRflUwLNENz FUBJNE

wxFBExNE JQBFN yBVCBANAGF wEN ˚BJRAP RA wAz

BHGJwEz– jQN wIwRUwxRURGL BO GJB FCNyGEwU NCByQF
wUUBJF HF GB GEwyT GQN NIBUHGRBA BO GQN FUBJNE

JRAz wUBAP GQN 0/ LNwEF NUwCFNz RA xNGJNNA GQN 1
nccfldNvsXA BxFNEIwGRBAF– dBGwxULfi GQN kre

zBNF ABG CENFNAG wAL QRAG BO NIBUHGRBA xNGJNNA
GQN GJB NCByQFfi wUGQBHPQ GQRF ywA xN FwRz BAUL

JRGQ ENFCNyG GB GQN GJB CNEFRFGNAG yBVCBANAGF
GQwG wEN FNNA RA 1//W wAz 1/0W– jQN OBUUBJRAP

zRFyHFFRBA RF xwFNz BA xBGQ ENFHUGF OEBV BHE
1/04 CwCNE wAz OEBV GQN CENFNAG JBET–

W–0– SgN rXtpyN7 CpXCNpsRNr XO
uh�i05-1-?m4mm

mN +EFGUL wGGNVCG GB FNG FBVN FCwGRwU FywUNF
wAz zRFGwAyNF OBE GQN JRAz– jQN UwHAyQ EwzRR BO

GQN BHG˚BJ yBVCBANAG RA 1//W wAz 1/0W JNEN
NFGRVwGNz xL wFFHVRAP GQwG GQN BHG˚BJ INUByfl

RGL VHFG xN UwEPNE GQwA “BE NDHwU GB( GQN NFfl
ywCN INUByRGL wG GQN UwHAyQ EwzRHFfi JQRyQ RF yBVfl

CHGNz wF Q & 1�v�s

GecBH
xL zN+ARGRBA– YBAFRzNERAP

GQN BHG˚BJ INUByRGRNF VNwFHENz OBE m�2fi JQRyQ

RF GQN BAUL m� yBVCBANAG BHG˚BJRAP RA xBGQ
NCByQFfi GQN UwHAyQ EwzRHF VHFG xN PENwGNE GQwA

7>W�0/04 yV RA 1//W wAz GQwA 1>4�0/05 yV GNA
LNwEF UwGNEfi RA 1/0W–

rBUUBJRAP qURGMHE Γ iQUBFVwA “1//Ω(fi JN

yBVCHGN GQN zHFG FHxURVwGRBA EwzRHF RA GQRF
BxSNyG wF QcHrs & />Wv+M4f4 Cyfi JQNEN vf4 RF

GQN xBUBVNGERy UHVRABFRGL BO GQN FBHEyN RA
HARGF BO 0/f4 NEP F�0– tNAyNfi QcHrs & />2 Cy &

8 � 0/06 yVfi R–N– GQN zHFG FHxURVwGRBA EwzRHF RF
EBHPQUL GJB BEzNEF BO VwPARGHzN UwEPNE GQwA GQN

UwHAyQ EwzRHF BO GQN BHG˚BJ yBVCBANAGfi GQNENfl
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OBEN RG RF URTNUL OBE GQN BHG˚BJ VwGNERwU GB xN

zHFGflOENN– mRGQ GQRF RA VRAzfi GBPNGQNE JRGQ GQN
ENFHUGF NKCBFNz RA iNyGRBAF 2–0 wAz 2–1fi RA GQN

OBUUBJRAP JN RAINFGRPwGN GQENN CBFFRxUN RAGNECENfl
GwGRBAF BO GQN AwGHEN BO GQN wxFBExRAP VwGNERwU

zNGNyGNz RA uh�i06/1/ΛW4WWfi wF JNUU wF GB RGF
zLAwVRyF–

W–1– igXyTNz Xts+Xv RAsNpCpNswsRXA

jQN zNGNyGRBA BO FNINEwU yBVCBANAGF BO PwF
˚BJRAP RAJwEz wAz BHGJwEz wG zRffiNENAG INUByRfl

GRNF JRGQ GQN IwERwxRURGL CwGGNEA BxFNEINz zHERAP
GQN GJB nccfldNvsXA IRFRGFfi FHPPNFGF w zRffiNEfl

NAG AwGHEN BO GQRF JRAz yBVCwENz GB ’FGwAzwEz5
m�F– uAzNNzfi RG RF zR3yHUG GB RVwPRAN GQwG FHyQ

w yBVCBFRGN ˚BJ BO RBARMNz PwF ENFRzNF RA NKGNEfl
AwU ENPRBAF URTN GQN dbh BO GQN �sd–

jQN yBRAyRzNAyN BO GQN kre JRGQ FUBJNE
JRAzF VBIRAP RA BCCBFRGN zRENyGRBAF VwL

xN NKCUwRANz RA GNEVF BO w ’FQByTNz BHGfl

˚BJ–5 jQRF VBzNU CENzRyGF GQwG wA RARGRwU
OwFG BHG˚BJ EwzRwGRINUL UwHAyQNz wG wyyENfl

GRBA zRFT FywUN JRGQ BHG˚BJ INUByRGL CBHs →

0/f TV F�0 FQByTF JRGQ GQN wVxRNAG VNzRHV

“aRAP 1/0/` rwHyQNEflsRPH:NEN Γ gHwGwNEG 1/01`
pHxBIwF Γ aRAP 1/01` aRAP Γ fBHAzF 1/04(–

jQRF RVCwyG CEBzHyNF +EFG w ENINEFN FQByT BO
GQN JRAz JRGQ GQN PwF UBywGNz wG w EwzRHF JQNEN

GQN NFywCN INUByRGL RF UBJNE GQwA GQN BHG˚BJ
INUByRGLfi GQNENOBEN GQN JRAz TNNCF FJNNCRAP HC

GQN FHEEBHAzRAP VwGNERwU wAz zNINUBCF w FNyBAz
OBEJwEz FQByT– jQN GJB FQByT OEBAGF wEN FNCfl

wEwGNz xL w yBAGwyG zRFyBAGRAHRGL wAz JQNENwF
GQN FQByTNz wVxRNAG PwF yBHUz zNyNUNEwGN GB

INUByRGL BO GQN BEzNE BO 0// TV F�0fi GQN JRAz

FQByT “ENINEFN( VwRAGwRAF RGF QRPQ INUByRGL JQRUN
NAGEwRARAP GQN wVxRNAG PwF wAz CHFQRAP RG OHEfl

GQNE BHG “rwHyQNEflsRPH:NEN Γ gHwGwNEG 1/01(–
uA GQN ywFN BO GQN dwEEBJ bRAN iNLONEG swUwKL

dsY W/40fi fBHAzF Γ lwHPQwA “1/00( wUFB RAfl
GNECENGNz GQN FRPAwGHENF BO GQN RAflBHG˚BJRAP wxfl

FBExNE RA GQwG FLFGNV wF GQN ENFHUG BO w FQByTNz

BHG˚BJfi zNFCRGN GQN ABAflzNGNyGRBA BO w AHyUNwE

HUGEwflOwFG JRAz–

W–2– uArswKRkRsRNr RA w rgXyTNz Xts+Xv:

�F FQBJA JRGQ VHyQ QRPQNE zNGwRU OBE GQN
ywFN BO iHCNEABIw hNVAwAGF “lNUwMDHNM NG wU–

0887(fi wG GQN zRFyBAGRAHRGL xNGJNNA GQN GJB

FQByT OEBAGF RG RF INEL URTNUL GQwG ˚HRz RAFGwfl
xRURGRNF “N–P– hwLUNRPQfljwLUBE( FGwEG zNINUBCRAPfi

FRAyN GQN zNAFRGRNF BO GQN RVCwyGRAP JRAz wAz
BO GQN RVCwyGNz VNzRHV wEN yBAFRzNEwxUL zROfl

ONENAG– � yBAzRGRBA OBE GQN hwLUNRPQfljwLUBE RAfl
FGwxRURGL GB PEBJ RF GQwG GQN VwFF BO GQN uAGNEfl

FGNUUwE cNzRHV GQwG RF CHFQNz xL GQN zRFyBAfl
GRAHRGL RF QRPQNE GQwA GQN VwFF BO GQN NSNyGw

“lNUwMDHNM NG wU– 0887(fi JQRyQ HAzNEPBNF w zNfl
yNUNEwGRBA CEByNFF GQwG RF wxUN GB GERPPNE RAFGwxRUfl

RGRNF RA GQN ˚HRz– iHyQ RAFGwxRURGRNF JBHUz NwFRUL
wUGNE GQN zLAwVRyF BO GQN FQByTNz BHG˚BJ wG GQN

FywUN BO GQN ENINEFN FQByT wAz BO GQN zRFyBAGRAHfl
RGLfi wAz GQNL VwL PRIN ERFN GB FUBJNE yBVCBANAGF

BO GQN JRAz– uG RF yBAyNRIwxUN GQwG GQNFN xUBxF BO

PwF wG zRffiNENAG yBAzRGRBAF “INUByRGLfi RBARMwGRBAfi
zNAFRGLfi GNVCNEwGHEN( JBHUz xN yBAGRAHBHFUL ENfl

CUNARFQNz xL GQN NffiNyG BO GQN RAFGwxRURGL wAz GHEfl
xHUNAyNfi wAz GQwG GQNL VwL wUFB OwUU xwyTJwEzF

RAFGNwz BO OBUUBJRAP GQN xHUT BO GQN BHG˚BJ–
jQRF xNQwIRBHE RF ENCEBzHyNz RA FRVHUwGRBAF BO

w FQByTNz BHG˚BJfi JQNEN RAFGwxRURGRNF OBEV GHEfl
xHUNAG CUHVNF RA GQN OEBAG FRzN BO GQN FQByTNz

VwGNERwU GQwG ENwyQ INUByRGRNF yBAFRFGNAG JRGQ
GQBFN VNwFHENz RA GQN kre VHUGRflyBVCBANAGF

“bBAPRABGGR 1/07fi wAz bBAPRABGGRfi lNUwMDHNM NG
wU– RA CENC–(– ZNCNAzRAP BA JQRyQ CUHVNF yEBFF

BHE URAN BO FRPQGfi wxFBECGRBA URANF yBEENFCBAzfl
RAP GB w JRzN EwAPN BO INUByRGL yBVCBANAGF JRUU

RVCERAG wA NVNEPRAP wxFBECGRBA FCNyGEHV yBAfl

FRFGRAP BO GQN yBVxRAwGRBA BO FNINEwU PwF yBVCBfl
ANAGF RA BHG˚BJ. RA˚BJ CUHF w FGwGRBAwEL JRAz–

jQHFfi GQN FyNAwERB GQwG JN wEN JRGANFFRAP RA GQN
nflEwL FCNyGEw BO uh�i06/1/ΛW4WW FNNVF INEL

yBAFRFGNAG JRGQ GQN QLCBGQNFRF BO GQN FQByTNz
BHG˚BJ zNFyERxNz wxBIN– uA OwyGfi JN ABGN GQwG

PRINA GQN FCNyGEwU ENFBUHGRBA BO GQN hsi zNGNyfl



0/ ivAODtGnF NG vT,

GBEFfi GQN FUBJ RA˚BJ INUByRGL VNwFHENz OBE m�

yBVCBANAGF AB– 0 wAz 1 VwL wyGHwUUL RAzRywGN
GQwG GQNFN FQNUUF wEN FGwGRBAwEL– jQN RBARMwGRBA

FGwGN wAz INUByRGL BO GQNFN PwF UwLNEF QwIN ABG
yQwAPNz FRPAR+ywAGUL wUBAP GQN 0/flLE GRVN FywUN

NKCUBENz xL nccfldNvsXA– mRGQ wUU CEBxwxRUfl
RGL GQRF yBVCBANAGF ENCENFNAG GQN FQByT RGFNUOfi

JQBFN INUByRGL wAz URTNUL CBFRGRBA ANRGQNE QwIN
yQwAPNz FRPAR+ywAGUL RA GQN 0/ LNwEF NUwCFNz xNfl

GJNNA GQN BxFNEIwGRBAF–
uA GQRF ywFNfi GQN FQByT ywAABG BINEyBVN

PEwIRGL wAz GQN BHG˚BJ RF RA RGF VBVNAGHVfl
yBAFNEIRAP CQwFN “FNN N–P– aRAP Γ fBHAzF

1/04(– eA GBC BO GQNFN FGwGRBAwEL m�Ffi JN Bxfl

FNEINz FRPAR+ywAG yQwAPNF RA GQN INUByRGL BO GQN
BGQNE 1 m� yBVCBANAGF∆ GQN wCCwENAG zNyNUNEfl

wGRBA BO −0/// TV F�0 VNwFHENz RA yBVCBANAGF
AB– 2 wAz W xNGJNNA 1//W wAz 1/0W– uG RF URTNUL

GQwG JN wEN FNNRAP zRffiNENAG FNyGRBAF BO PwF EwGQNE
GQwA GQN FwVN yBVCBANAG yQwAPRAP RGF INUByRGL–

hNVwETwxULfi GQNFN GJB yBVCBANAGF zRz yQwAPN
GQNRE RBARMwGRBA FGwGN OEBV 1//W GB 1/0W “NFfl

CNyRwUUL m� yBVCBANAG AB– W(fi wAz FRAyN AB
yQwAPN BO GQN RBARMRAP yBAGRAHHV RF BxFNEINz

“GQN yNAGEwU FBHEyN FNNVF yBVCUNGNUL CNEFRFGNAG
JRGQRA GQN GJB NCByQF(fi JN ANNz GB RAIBTN BGQNE

VNyQwARFVF GB NKCUwRA GQN IwERNGL BO RBARMwfl
GRBA FGwGNF CENFNAG RA GQN ˚BJRAP PwF– � IRwxUN

NKCUwAwGRBA OBE GQRF xNQwIRBHE RF GB CBFGHUwGN

GQwG GQNFN FQBEGflURINz xUBxF . FNyGRBAF BO FUBJ
PwF wEN CEBzHyNz RA w GHExHUNAG ENPRVN HCBA

w FQByTNz BHG˚BJ– jQN NffiNyG BO GQN hwLUNRPQfl
jwLUBE RAFGwxRURGL zHN GB GQN zRffiNENAG zNAFRGRNF

BO GQN CENfl wAz CBFGflFQByT PwF RF ENFCBAFRxUN OBE
zERIRAP GQNV RA wAz BHG BO BHE URANflBOflFRPQG–

uA wzzRGRBAfi JN wUFB ABGN GQwG FQByTNz BHGfl
˚BJ VBzNUF CENzRyG GQwG FLAyQEBGEBA EwzRfl

wGRBA RF NVRGGNz RA GQN yBEN BO EwzRBflDHRNG
�sd zHN GB FQByT CEByNFFNF “dRVF NG wU– 1/04`

pwTwVFTw Γ sENNAN 1/0W(– hNyNAG ENFHUGF OEBV
INEL UBAP xwFNURAN RAGNEONEBVNGEL “lbXu( Bxfl

FNEIwGRBAF BO uh�i06/1/ΛW4WW ENCBEGNz xL
sREBUNGGR NG wU– “1/06(fi wUGQBHPQ ABG yBAyUHfl

FRINULfi FQBJ GQwG GQN yBVCwyG FLAyQEBGEBA NVRFfl

FRBA zNGNyGNz RA GQRF FBHEyN VwL RAzRywGN wA
BERPRA RA w FQByTNz BHG˚BJ– dNJ zNNC lbXu

BxFNEIwGRBAF ENyNAGUL BxGwRANz JRUU wUUBJ HF GB
PwRA RAFRPQGF BA GQN wFFByRwGRBA BO GQN EwzRB

NVRFFRBA GB w FQByTNz BHG˚BJ “sREBUNGGR NG wU–
RA CENC(–

W–W– �ksNpAwsRIN RAsNpCpNswsRXAr

eGQNE RAGNECENGwGRBAF BO GQN BxFNEINz BHG˚BJ

CwGGNEA wEN CBFFRxUN wAz JN NKCUBEN GQNV RA
GQRF FNyGRBA– jQN VwRA BxFNEIwGRBAwU ENFHUG GQwG

FQwUU xN wzzENFFNz RF w IwURz VNyQwARFV BO CEBfl
zHyRAP zRffiNENAG FNyGRBAF . xUBxF BO PwF wG zRffiNEfl

NAG RBARMwGRBA FGwGNF JRGQBHG IwERwGRBAF RA GQNRE
RBARMwGRBA xNRAP CEBzHyNz xL GQN FGNwzL yNAfl

GEwU CQBGBRBARMwGRBA FBHEyN– mN wEN GQNENOBEN
RAyURANz GB yBAFRzNE FyNAwERBF JQNEN yUBHzF BE

yUHVCF BO PwF wEN RAIBUINzfi wF RG JBHUz xN zROfl
+yHUG GB NKCUwRA GQN yQwAPN RA RBARMwGRBA wAz

INUByRGL BxFNEINz BINE GQN 0/ LE UwCFN OBE w yBAfl

GRAHBHF zRFGERxHGRBA BO PwF–
qUIRF “1/06( CEBCBFNF GQwG GQN JwEVfi EwzRfl

wGRBA CENFFHEN zERINA JRAz OEBV GQN wyyENGRBA
zRFT RA �sd wAz DHwFwEF RF GQN VwGNERwU OEBV

JQRyQ GQN zNAFNfi yBBU yUBHzF RA GQN Xbh wEN
OBEVNzfi xL VNwAF BO yBAzNAFwGRBA xNOBEN GQN

m� BHG˚BJF ywA ENwyQ GQN NFywCN INUByRGL BO
GQN FLFGNV– jQBFN yBAzNAFNz yUBHzFfi HAURTN GQN

m�fi ywAABG PwRA wyyNUNEwGRBA NABHPQ GB ENwyQ
GQN NFywCN INUByRGL– jQNENOBENfi GQNL ’EwRA5 GBfl

JwEz GQN icXt wF wA RA˚BJ BO FQBEGflURINz
yUBHzF– mRGQ ENFCNyG GB BHE ENFHUGFfi GQNFN EwRAfl

RAP yUBHzF yBHUz xN GJB zRffiNENAG FGwPNF BO JQwG
JN ywUUNz m� yBVCBANAGF AB– 2 wAz Wfi JQRUN

AB– 0 wAz 1 JBHUz xN GQN FGwxUNfi NKGNAzNz wAz

UNFF zNAFN yBVCBANAGF OEBV JQRyQ GQN BGQNEF
wEN yBAzNAFNz–

�ABGQNE CBFFRxUN RAGNECENGwGRBA RF CEBIRzNz xL
GQN yBAzNAFNz yUBHzF FyNAwERBfi JQRyQ RAIBUINF

AB FQByT– uAFGNwzfi GQN RA˚BJ ByyHEF IRw yQwBGRy
yBUz wyyENGRBA∆ yBUz yUBHzF ’EwRA5 OEBV GQN

VwGNERwU GQwG yBBUF wF RG ˚BJF wJwL OEBV GQN
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UwHAyQRAP ENPRBA “FNN N–P– swFCwER Γ i-wzBJFTR

1/06(– YBVCBANAGF GQwG zB ABG ENwyQ GQN NFfl
ywCN INUByRGL OBE GQRF FLFGNV FRVCUL OwUU zBJA

wPwRA–
tBJNINEfi GQN yBAzNAFNz yUBHzF FyNAwERB ywAfl

ABG NKCUwRA GQN RBARMwGRBA BO FBVN BO GQN yBVfl
CBANAGF RA GQRF FLFGNV– uA OwyGfi JN zB ABG zNfl

GNyG yBUz PwF wG wUUfi xHG JwEV RAFGNwz “R <

0/f a(– rRAwUULfi yBAFRzNERAP GQwG OENNflOwUU INUByfl

RGRNF yBVCHGNz OBE GQRF FLFGNV zBJA GB GQN zRFfl
GwAyNF JQNEN GQN m�F wEN UBywGNz wEN EBHPQUL

− W// TV F�0fi JN yBAyUHzN GQwG ANRGQNE BO GQN
GJB wUGNEAwGRIN FyNAwERBF ywA NKCUwRA RA˚BJ INfl

UByRGRNF BO GQN BEzNE BO 1 ≥ 2 � 0/2 TV F�0 URTN

GQN BANF zNGNyGNz RA GQN nccfldNvsXA FCNyGEw–
jQNENOBENfi xBGQ wUGNEAwGRIN RAGNECENGwGRBAF

OwRU GB CEBIRzN w yBAFRFGNAG NKCUwAwGRBA BO GQN
JQBUN NAFNVxUN BO BxFNEIwGRBAwU ENFHUGF zNERINz

OEBV uh�i06/1/ΛW4WW FCNyGEwfi UNwIRAP GQN

FQByTNz BHG˚BJ VBzNU OEwVNJBET wF GQN VBFG

URTNUL FyNAwERB OBE GQRF CNyHURwE JRAz FLFGNV–

jQRF CwCNE RF xwFNz BA BxFNEIwGRBAF BxGwRANz
JRGQ nccfldNvsXAfi wA qi� FyRNAyN VRFFRBA

JRGQ RAFGEHVNAGF wAz yBAGERxHGRBAF zRENyGUL
OHAzNz xL qi� cNVxNE iGwGNF wAz d�i�– jQN

wHGQBEF JRFQ GB GQwAT GQN wABALVBHF ENONENN
OBE w NKQwHFGRIN ENIRNJ wAz HFNOHU yBVVNAGF

GQwG QNUCNz GB RVCEBIN GQN GNKG– mN wyTABJUfl
NzPN ZE– fwxUB lNU%wMDHNM OBE QRF IwUHwxUN yBAfl

GERxHGRBA RA iNyGRBA W–2– ci GQwATF kd�c OBE

FHCCBEG GQEBHPQ GQN Zs�f� fEBPEwV OBE fBFGfl
ZByGBEwU iyQBUwEFQRCF– oa wyTABJUNzPNF FHCfl

CBEG OEBV GQN PEwAG f�uufuj ud0/Ω407– �bb
wAz oa wyTABJUNzPN +AwAyRwU FHCCBEG OEBV GQN

qi�Y rwyHUGL–

hqrqhqdYqi

�EAwHzfi a¸ �¸ 088”fi �FGEBABVRywU ZwGw �AwULFRF
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01 ivAODtGnF NG vT,
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