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fNERTURF �- fwCwTBAFGwAGRABH fqhuabui–hqiq�hYt)sc�ub–Yec

ciuifi XHFRANFF iyQBBUfi hHGPNEF kARINEFRGLfi fRFywGwJwLfi dv /7742fi ki�
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; �wEQHF kARINEFRGLfi �wBPwzN 23fi Za 7—// �wEQHFfi ZNAVwET

�xFGEwyG

mN RARGRwGN GQN FGHzL BO UBJflzRFGBEGRBA ¨ARGN VNGfl

ERy NVxNzzRAPF RA VHUGRflyUwFF “wAz VHUGRflUwxNU?

yUwFFR¨ywGRBA JQNEN “R? xBGQ GQN FCwyN BO RACHG

RAFGwAyNF wAz GQN FCwyN BO BHGCHG yUwFFNF QwIN

yBVxRAwGBERwU VNGERy FGEHyGHENfi wAz “RR? GQN yBAfl

yNCGF JN JRFQ GB UNwEA wEN UBJflzRFGBEGRBA NVxNzfl

zRAPF– mN zNINUBC ANJ PNBVNGERy GNyQARDHNF

wAz CEBIN FGEBAP UNwEARAP UBJNE xBHAzF– jQNFN

CEBIwxUN URVRGF QBUz NINA JQNA JN wUUBJ UNwEAfl

NEF wAz yUwFFR¨NEF GB PNG wzIRyN xL BAN BE VBEN

NKCNEGF– eHE FGHzL BINEJQNUVRAPUL RAzRywGNF

GQwG CBFGflPNBVNGEL wFFHVCGRBAF wEN ANyNFFwEL RA

VHUGRflyUwFF yUwFFR¨ywGRBAfi wF RA AwGHEwU UwAPHwPN

CEByNFFRAP “dbf?– jNyQARywUULfi GQN VwGQNVwGRfl

ywU GBBUF JN zNINUBCNz RA GQRF JBET yBHUz xN BO

RAzNCNAzNAG RAGNENFG GB dbf– jB GQN xNFG BO BHE

TABJUNzPNfi GQRF RF GQN ¨EFG JBET JQRyQ OBEVwUUL

FGHzRNF yUwFFR¨ywGRBA CEBxUNVF RA yBVxRAwGBERwU

FCwyNF wAz JQNEN GQN yBAyNCGF wEN UBJflzRFGBEGRBA

NVxNzzRAPF–

.- uAGEBMHyGRBA

cHUGRflyUwFF wAz VHUGRflUwxNU yUwFFR¨ywGRBAfi NFCNyRwUUL JQNA

GQN AHVxNE BO yUwFFNF RF INEL UwEPNfi ¨AzF RVCBEGwAG wCCURfl

ywGRBAF RA AwGHEwU UwAPHwPN CEByNFFRAPfi FCNNyQ ENyBPARGRBAfi

, �HGgBE AwlNF wUCgwxNGRywUUL BEMNENM
“GLCRywU RA VwGQNVwGRywU URGNEwGHEN?–

fqnyNNzRAPF nO GgN ��
�r uAGNqAwGRnAwk onAONqNAyN nA cwygRAN

bNwqARAPfi dNJ oBETfi dofi ki�fi —/ˇ”– vcbh9 m;Yf IBUHVN
37– YBCLERPQG —/ˇ” xL GQN wHGQBE“F?–

wAz RVwPN ENyBPARGRBA– uA VwyQRAN GEwAFUwGRBAfi OBE NKwVfl

CUNfi NINEL GEwAFUwGNz FNAGNAyN xNyBVNF w zRFGRAyG yUwFF– jQN

VwGQNVwGRyF BO FHyQ VHUGRflyUwFF FNGGRAPF wEN OwE UNFF HAzNEfl

FGBBz yBVCwENz GB xRAwEL BE VBzNEwGNflyUwFFflFRMN yUwFFR¨ywfl

GRBA– mN CHG GQRAPF RA ANJ yBAGNKG xL RAGEBzHyRAP VNGERy

FGEHyGHEN xBGQ RA GQN RAFGwAyN FCwyN wAz RA GQN BHGCHG yUwFFNF

“UwxNU FCwyN?fi wAz JN yBAFRzNE GQN PNnlNGqL nO GgN lwC

’ynAyNCG? xNGJNNA GQNV– mN wFT QBJ GB NOONyGRINUL yBVfl

xRAN wzIRyN CEBIRzNz xL NKCNEGF RA FHyQ VHUGRflyUwFF GwFTF–

jQRF RF w CwEGRyHUwEUL AwGHEwU DHNFGRBA OBE VHUGRflyUwFF CEBxfl

UNVF– YBVVBAfi CBCHUwE VwyQRAN UNwEARAP VNGQBzF W

ilcFfi Tddfi wAz GQNRE IwERwAGF W wEN zRFGwAyNflBAUL xwFNz–

rHEGQNEVBENfi GQN OwyG GQwG JN QwIN VwAL yUwFFNFfi QRPQfl

zRVNAFRBAF RA GQN BHGCHGfi wAz VNGERy FGEHyGHEN wUUBJF HF

GB FGHzL RAGNENFGRAP PNBVNGERy CEBCNEGRNF “yBAGEwFG GQRF JRGQ

xRAwEL BE UBJflzRVNAFRBAwU FCwyNF BO yUwFFNF?–

owA FGqnAP PNnlNGqL gNkC( bNG HF xNPRA JRGQ GQN OBUUBJfl

RAP VBGRIwGRAP NKwVCUN– YBAFRzNE GQN yHxNfi n2 : ·]> 0|2fi
NDHRCCNz JRGQ GQN twVVRAP zRFGwAyN - N–P– GQN zRFGwAyN

zt ==]> ]> 0(> =0> ]> ](( : m VNwFHENF GQN AHVxNE BO CBFRfl
GRBAF GQN GJB INyGBEF zROONE– dBJfi yBAFRzNE GQN yBUUNyGRBA

BO yBAyNCGF “yBAyNCG yUwFF? � : ·D 8 n2 { n2| FHyQ
GQwG NINEL D ∈ � CENFNEINF GQN zRFGwAyNF xNGJNNA NINEL

GJB FGERAPF w> x ∈ n2fi R–N– zt=w> x( : zt =D=w(> D=x((–
jQNAfi JRGQ GQN FGEBAP PNBVNGERy CEBCNEGL “R–N– GQwG zRFfl

GwAyNF wEN CENFNEINz? D ywA xN NIwUHwGNz BA NINEL RACHG

xL TABJRAP D=]> ]> ](> D=]> ]> 0(> D=]> 0> ](> D=0> ]> ](fi FRAyN
D=w0> wl> w2( : w0·D=0> ]> ]([wl·D=]> 0> ]([w2·D=]> ]> 0([
=0−w0−wl−w2( · D=]> ]> ](fi JRGQ wUU BCNEwGRBAF RAF�=m(–
cBEN PNANEwUULfi RO GQN yHxN RF BO FRMN d fi JN ywA OHUUL zNfl
FyERxN D JRGQ 0 [ inOld DHNERNF–

uA GQN wxBIN NKwVCUNfi UNwEARAP wAL GwEPNG yBAyNCG D RF INEL

NO¨yRNAG zNFCRGN GQN QRPQ zRVNAFRBA BO GQN FCwyN– jQRF

RF xNywHFN D RF wA RFnlNGqL “CENFNEINF zRFGwAyNF NKwyGUL?fi
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R–N– GQNEN RF FGEBAP HAzNEULRAP PNBVNGEL– jQHFfi GQN NKwVfl

CUN RF yBVCwGRxUN JRGQ GQN An,OqNN,kHAyg GgNnqNl “mBUCNEGfi

ˇ88”?– uG FNNVFfi GQNENOBENfi CUwHFRxUN GB yBAFRzNE JQwG QwCfl

CNAF JQNA JN JRFQ GB UNwEA w yBAyNCG JRGQ FURPQGUL zRFfl

GBEGNz zRFGwAyNF - QNEN JN yBAFRzNE xRflbRCFyQRGM “OBEVwUUL

zN¨ANz RA iNyGRBA —? RAFGNwz BO ˇflbRCFyQRGM VwCF FRAyN GQN

UwGGNE RA PNANEwU RF ABG UNwEAwxUN– sRINA FHyQ w ’PNBVNGERy

CEBVRFN5 RG RF yBAyNRIwxUN GQwG ANJ UNwEARAP VNGQBzF yBHUz

xN BxGwRANzfi JQNENwF wG GQN FwVN GRVN UBJNE xBHAzF wEN

VBEN yQwUUNAPRAP zHN GB GQN wzzNz PNBVNGEL–

uA ENwUflJBEUz CEBxUNVFfi wUGQBHPQ zRFGwAyNF wEN FGEBAPUL

CENFNEINz GQRF QwCCNAF BAUL wCCEBKRVwGNUL “FNN GQN OHUU INEfl

FRBA?– rBE NKwVCUNfi yBAFRzNE GQN GJB qAPURFQ FNAGNAyNF

’GQN ywG FwG BA GQN VwG5 wAz ’GQN zBP FwG BA GQN VwG5 wAz

GQNRE GEwAFUwGRBAF GB YQRANFN– jQNFN qAPURFQ FNAGNAyNF QwIN

NzRG zRFGwAyN NKwyGUL 0: NzRG zRFGwAyN “bNINAFQGNRAfi ˇ8””?
RF GQN FVwUUNFG AHVxNE BO FHxFGRGHGRBAF.RAFNEGRBAF.zNUNGRBAF

ANNzNz GB GHEA BAN FNAGNAyN RAGB GQN BGQNE– mN ywA RVwPfl

RANfi NINA JRGQBHG TABJRAP YQRANFNfi GQwG GQN YQRANFN GEwAFfl

UwGRBAF wUFB QwIN INEL FVwUU NzRG zRFGwAyN– uA CwEGRyHUwEfi RG RF

FVwUUNE GQwA GQN zRFGwAyN BO NwyQ BO GQBFN GJB GEwAFUwGRBAF

GB GQN GEwAFUwGRBA BO ’OBHE yNAGHERNF wAz GJNAGL LNwEF wPB5–

uA BGQNE JBEzFfi HAzNE NzRG zRFGwAyNfi qAPURFQ wAz YQRANFN

xNyBVN GJB VNGERy FCwyNFfi wAz “wOGNE ¨UGNERAP BHG FBVN

FVwUU CwEGF? qAPURFQflYQRANFN GEwAFUwGRBA GHEAF RAGB w knJ,

zRFGnqGRnA NlxNzzRAP– jQRF VNwAF GQwG NzRG zRFGwAyNF RA GQN

GJB UwAPHwPNF wEN wCCEBKRVwGNUL CENFNEINz HAzNE QHVwA

GEwAFUwGRBA– jQN zRO¨yHUGL BO UNwEARAP yBAyNCGF GQwG wEN UBJfl

zRFGBEGRBA NVxNzzRAPF RF GQN GBCRy GQRF CwCNE FGHzRNF–

eHq ykwFFR)ywGRnA FNGGRAP- jQN FNG A BO RAFGwAyNF wAz

GQN FNG B BO yUwFFNF “UwxNUF? xNyBVN VNGERy FCwyNF HAfl

zNE zRFGwAyN OHAyGRBAF z� wAz zX – jQN PBwU RF GB UNwEA
wA HATABJA GwEPNG yBAyNCG D yQBFNA OEBV w TABJA yBAfl

yNCG yUwFF � yBAFRFGRAP BO UBJflzRFGBEGRBA RASNyGRIN yBAyNCGF

A −֒{ B – jQN wxBIN VNGERy FCwyNF wEN yBVxRAwGBERwU RA
AwGHENfi N–P– JN yBAFRzNE twVVRAP wAz NzRG “bNINAQFGNRA?

FCwyNF– jQNFN FCwyNF wUFB QwIN INEL UBJflzRwVNGNE RAzHyNz

xL FGEBAP ’PNBVNGERy yBAANyGRIRGL5 “wTw QRPQflNKCwAFRBA?–

hBHPQUL FCNwTRAPfi GQRF VNwAF GQwG yUBFN GB wAL FNG BO

CBRAGF RA GQN FCwyN GQNEN wEN VwAL BGQNE yUBFNflxL CBRAGF

“GQRF CEBCNEGL VwTNF UBJNE xBHAzF yBAFGEHyGRBAF yQwUUNAPfl

RAP?– rRAwUULfi JN PRIN wyyNFF GB wAL ¨KNz AHVxNE BO NKfl

CNEGF �2>�0>�i> · · · 8 A { B JQB GQNVFNUINF wEN UBJfl

zRFGBEGRBA NVxNzzRAPF– jQHFfi BA BAN QwAzfi GQRF RF JNwTNE

GQwA GQN CNEONyG “AB zRFGBEGRBA? NKwVCUN JN PwIN RA GQN xNfl

PRAARAP wAzfi BA GQN BGQNE QwAzfi FGEBAPNE FRAyN JN wUUBJ

NKCNEG wzIRyN–

hNlwET “NaCNERlNAGF SHFGROLRAP GgN FNGGRAP?7 jQRF

JBET RF GQNBENGRywU– uG zNwUF JRGQ PNANEwU VHUGRflyUwFF wAz

UBJflzRFGBEGRBA UNwEARAP DHNFGRBAF– eAN VBGRIwGRBA “RA OwyGfi

BHE BERPRAwU DHNFGRBA? yBVNF OEBV dbf– uA GQN OHUU INEFRBA

JN URFG NVCRERywU ENFHUGF wxBHG GQN UBJflzRFGBEGRBA BO QHVwA

GEwAFUwGRBA VwCF wAz NKCNEG VwCF “sBBPUN wAz XRAP GEwAFfl

UwGRBA NAPRANF?–

sRINA FHyQ FGEBAP PNBVNGERy PHwEwAGNNFfi RF RG CBFFRxUN GB

yBVxRAN “R–N– w GwFT FRVCUNE GQwA PNANEwU UNwEARAP? GJB BE

VBEN NKCNEGF RA w JwL GQwG JN PNG yUBFN GB GQN GwEPNG( eHE

FGHzL LRNUzF GQN OBUUBJRAP yBAyNCGHwU VNFFwPN–

uA lHkGR,ykwFF GwFTFfi FHyg wF lwygRAN GqwAFkwGRnA

wAz FCNNyg qNynPARGRnAfi SHFG TAnJRAP zRFGwAyNF

GgwG DHwAGROL zRFFRlRkwqRGL RA GgN RACHGF wAz nHG,

CHGF znNF AnG FHO)yN Onq xHRkzRAP nq NINA ynlxRA,

RAP FLFGNlFfi NINA RA GgN CqNFNAyN nO FGqnAP HAzNq,

kLRAP PNnlNGqL- jQHFfi ’CBFGflPNBVNGEL FGEHyGHEN5

RF ENDHRENz: N-P- kwAPHwPN lnzNkF wAz nGgNq ynA,

FGqHyGF GgwG lwTN FGwGRFGRywk wFFHlCGRnAF wxnHG

GgN FGqHyGHqN nO GgN ynqqNyG nHGCHG-

ZNFCRGN GQN wxBIN VNFFwPNfi BHE JBET RF FGRUU GQNBENGRywU– uG

wzzENFFNF PNANEwU DHNFGRBAF wxBHG UNwEARAP UBJflzRFGBEGRBA

yBAyNCGF– uG RF SHFG BAN ENwzRAP BO BHE ENFHUGF GQwG ERPBEfl

BHFUL OBEVwURMNF wAz CEBINF JQwG xNOBEN JwF BAUL RAGHfl

RGRINUL zRFyHFFNz RA iGwGRFGRywU dbf “RG RF yBVVBA CEwyGRyN

RA VwyQRAN UNwEARAP GB OBEVwURMN RAGHRGRIN.QRPQflUNINU yBAfl

yNCGF wAz CERAyRCUNFfi wF RA N–P– GQN ywFN BO eyywV&F EwMBE?–

dBGN GQwG NzRG zRFGwAyN QwF xNNA JRzNUL HFNz RA yBVCHGwfl

GRBAwU URAPHRFGRyFfi N–P– mqh “mBEz qEEBE hwGN RF ABEVwURMNz

NzRG zRFGwAyN?fi GB zNFyERxN FNAGNAyN FRVRUwERGL– iNN wUFB RA

GQN OHUU INEFRBA OBE OHEGQNE NKCNERVNAGF BA NzRG zRFGwAyN RA

AwGHEwU UwAPHwPNF–

bBJflMRFGBEGRBA ENPENFFRBA GwFTF wAM BAflURAN NaCNEGF

XNOBEN GQRF JBETfi FRVRUwE CEBxUNVF JNEN FGHzRNz RA GQN zROfl

ONENAG wAz VBEN ENFGERyGNz FNAFN BO ENPENFFRBA– uA ENPENFfl

FRBAfi GQN CEBxUNV RF GB UNwEA w VwC OEBVfi FwL E� GB Efi

JRGQ UBJ zRFGBEGRBA HAzNE w VNGERy HFNz wF GQN UBFF OHAyfl

GRBA– jQNEN RF w FCwzN BO RVCBEGwAG JBETF RA GQRF GBCRyfi FNN

N–P– GQN FNVRAwU CwCNE “�UBA NG wU–fi ˇ886?– dBGN QBJNINE

GQwG GQN ABGRBA BO PNBVNGEL JN ywEN wxBHG RA GQRF JBET “RAfl

QNENAG RA wUU GNyQARywU zNINUBCVNAGF BO BHEF? xNyBVNF ENUfl

NIwAG RA QRPQflzRVNAFRBAwU yBVxRAwGBERwU FCwyNF: yO– YQwCfl

GNE ˇ2 BO “cwGBH0FNTfi —//—? OBE FHyQ VNGERy NVxNzzRAPF–

tNAyNfi PRINA GQN FGEHyGHEN BO FCwyNF wAz GQNRE zRVNAFRBAFfi

BHE zNINUBCVNAGF ENUwGN GB GQN ABGRBA BO FGEHyGHENz CENzRyfl

GRBA GQwG JN zRFyHFF xNUBJ– rRAwUULfi ABGN GQwG FHyQ ENPENFfl

FRBA DHNFGRBAF QwIN wUFB xNNA FGHzRNz RA GQN BAflURAN FNGfl

GRAP JQNEN BAN PNGF NKCNEG wzIRyN: yO– YQwCGNE ˇˇ BO “YNFwfl

XRwAyQR ; bHPBFRfi —//”? OBE GQN VBFG yBVCENQNAFRIN GB

zwGN wAz RAflzNCGQ GENwGVNAG BO GQN URGNEwGHEN– jQRF NKCNEG

wzIRyN RF BAflURANfi JQRyQ VNwAF GQwG RG RF ABG GQN FwVN wF

GQN NKCNEGF JN yBAFRzNE– eHE UNwEANEF QwIN BOOflURAN wyyNFF

GB GQN NKCNEGF– jQRF VNwAF GQwG RG RF “CBGNAGRwUUL? NwFRNE GB

UNwEA wAz wG GQN FwVN GRVN UBJNE xBHAzF RA BHE FNGGRAP wEN

FGEBAPNE–
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iGEHyGHEN RA cHUGRflYUwFF YUwFFR)ywGRBA uA VHUGRflyUwFF

yUwFFR¨ywGRBAfi INEL URGGUN ywA xN wAwULGRywUUL zBAN JQNA

GQNEN RF AB FGEHyGHEN– sNANERy NKRFGRAP GNyQARDHNF ENzHyN

GQN CEBxUNV GB xRAwEL yUwFFR¨ywGRBAfi wF RA N–P– “�UUJNRA

NG wU–fi —//ˇ: hROTRA ; aUwHGwHfi —//3?fi wAz wEN INEL RANOfl

¨yRNAG– jQN GLCRywU wCCEBwyQ RA CENIRBHF JBETF JwF GB

NKCUBRG FGEHyGHEN RA A BE RA B wUBAN– rBEVwURMRAP GQN

ABGRBA BO ’FGEHyGHEN5 QwF ENyNRINz wGGNAGRBA RA w AHVxNE

BO JBETF wF RA N–P– “YQwCNUUN NG wU–fi —//8: jwFTwE NG wU–fi

—//3: —//8: jFByQwAGwERzRF NG wU–fi —//4? JRGQRA GQN RVCBEfl

GwAG OEwVNJBET BO FGEHyGHENz CENzRyGRBA “iyQ@BUTBCO NG wU–fi

—//6?– jQNENfi FGEHyGHEN yBEENFCBAzF GB GQN yBVxRAwGBERwU

FGEHyGHEN BO GQN BHGCHGFfi RzNAGR¨Nz xL GENNFfi UwGGRyNFfi wAz

BGQNE OBEVF BO yBVxRAwGBERwU QRNEwEyQRywU FyQNVNF: JRGQ

GQN PBwU GB ¨Az wA NVxNzzRAP A { B GQwG QwF UBJ UBFF BA
GQN FGEHyGHENz.yBVxRAwGBERwU B – YBAGEwFG GQRF GB UNwEARAP w
UBJflzRFGBEGRBA NVxNzzRAP: R–N– JQNA xnGg FCwyNF wEN VNGfl

ERy FCwyNF wAz qNkwGNz GgqnHPg w lwC Dfi JQNEN z� =w> w′(
RF EBHPQUL GQN FwVN “HAzRFGBEGNz? wF zX=D=w(> D=w′((– jB
VwTN GQN zROONENAyN VBEN wCCwENAGfi GQRAT BO w FGEHyGHENz

CENzRyGRBA CEBxUNV JQNEN INEL FRVRUwE RAFGwAyNF RA A QwIN

INEL zROONENAG UwxNUF RA B: R–N– AB UBJ ERFT yUwFFR¨NE OBE GQRF
CEBxUNV ywA xN w UBJflzRFGBEGRBA NVxNzzRAP– rBE GQN FwVN

ENwFBAfi VNGERy UwxNUURAP “aUNRAxNEP ; jwEzBFfi —//—? RF zROfl

ONENAG GQwA UNwEARAP UBJflzRFGBEGRBA NVxNzzRAPF– uA BGQNE

JBETFfi ’FGEHyGHEN5 ENONEF GB N–P– FCwEFRGL CEBCNEGRNF BO GQN

RACHG RAFGwAyNF “tFH NG wU–fi —//8? JQNEN GQN AHVxNE BO ONwfl

GHENF.zRVNAFRBAF ywA xN BEzNEF BO VwPARGHzN xRPPNE GQwA RA

BHE FNGGRAP– rRAwUULfi GQNEN RF wA RVCBEGwAG URAN BO JBET RA

UNwEARAP GQN FGEHyGHEN RGFNUO– rBE NKwVCUNfi’VNGERy UNwEARAP5

“ABG GB xN yBAOHFNz JRGQ BHE JBET? wRVF GB UNwEA GQN VNGfl

ERy HAzNEULRAP GQN RAFGwAyN FCwyN “ZwIRF ; ZQRUUBAfi —//7:

vwRA NG wU–fi —/ˇ—: bH NG wU–fi —//8?– eHE OEwVNJBET RF INEL

zROONENAG GQwA wUU BO GQN wxBIN– mN yBAFRzNE w ANJ GLCN BO

FGEHyGHEN ABG VNENUL BA A BE B fi xHG FGEHyGHEN BA GQNRE lNG,
qRy qNkwGRnA HAzNE w yBAyNCG D 8 A { B yBAANyGRAP GQNV–

eHE YBAGERxHGRBA eHE GNyQARywU yBAGERxHGRBA ENPwEzF

GJB GLCNF BO GQNBENVF - NwyQ FGEBAPNE GQwA GQN BGQNE RA

zROONENAG wFCNyGF– tNEN wEN zNGwRUF ANyNFFwEL GB ENwz BHE

GQNBENVF–

mN PRIN GQN UNwEANE “UNwEARAP VNGQBz? DHNqL wyyNFF GB “R?

GQN yBAyNCG D “GQRF PRINF HF GQN GEwRARAP FNG? OBE JQRyQ JN

wEN yBAFGEHyGRAP GQN yUwFFR¨NEfi wAz “RR? GJB NKCNEGF �2>�0
“xNUBJ JN NKCUwRA JQL GQN PNANEwU ywFN ENzHyNF GB GJB NKfl

CNEGF?– gHNEL wyyNFF GB w OHAyGRBA N 8 A { B VNwAF GQwG
xL DHNELRAP w JN BAUL PNG w UwxNU x : N=w( wAz ABGQRAP
wxBHG wA RVCUNVNAGwGRBA BO N – YwA GQN UBFF BO GQN UNwEANE
xN ENzHyNz ROfi RAFGNwz BO DHNEL wyyNFFfi RG TABJF GQN NAGREN

zNFyERCGRBA BO �2>�0( jQN OHUU zNFyERCGRBA BO �2>�0 GQwG
CEBIRzN w EwAzBV UwxNURAP RF HFNUNFF “�2>�0 wEN ABG ENUwGNz
GB D?– � VBEN RAGNENFGRAP NKwVCUN JBHUz QwIN xNNA BAN

JQNEN OBE NINEL RAFGwAyN w NRGQNE �2=w( BE �0=w( RF NDHwU

GB GQN yBEENyG UwxNU D=w(fi xHG FGRUU TABJRAP NINELGQRAP wxBHG
�2>�0 ywAABG QNUC yUwFFR¨ywGRBA– uG GHEAF BHG GQwG FHyQ NKfl
wVCUNF NKRFGfi GQBHPQ GQNL wEN ABAflGERIRwU GB yBAFGEHyGfi wAz

BHE CEBBOF CEBIRzN FHyQ zNGwRUF–

uA BHE OEwVNJBETfi xBGQ GQN UNwEANE wAz GQN yUwFFR¨NE VwTN

DHNERNF GB NKCNEGF �2>�0– jQN UNwEANE DHNERNF �2>�0 JQNA
FCNyROLRAP GQN yUwFFR¨NEfi wAz GQN yUwFFR¨NE RF PRINA wyyNFF

GB �2>�0 JQNA VwTRAP zNyRFRBAF PRINA wA RACHG RAFGwAyN–
mN zRFGRAPHRFQ xNGJNNA GJB GLCNF BO UNwEANEF wAz yUwFFRfl

¨NEF9 “R? UNwEANEF.yUwFFR¨NEF GQwG TABJ GQN OHUU zNFyERCGRBA

BO �2>�0 wAz “RR? UNwEANEF.yUwFFR¨NEF GQwG VwTN BAUL “CBULfl
ABVRwUUL VwAL? DHNERNF GB �2>�0– dBGN GQwG GQN UwGGNE GLCNfi
JRGQ BAUL CwEGRwU TABJUNzPN BO �2>�0fi ywAABG xN FGEBAPNE
GQwA GQN ¨EFG BAN–

eHE ¨EFG GQNBENV RF w JBEFGflywFN RVCBFFRxRURGL ENFHUGfi JQRyQ

QBUzF GEHN NINA RO GQN OHUU zNFyERCGRBA BO GQN NKCNEGF RF PRINA

GB GQN UNwEANE– jQN FNyBAz GQNBENV QBUzF OBE NINEL yBAyNCG

RA GQN yUwFFfi JQNA GQN UNwEANE BAUL QwF DHNEL wyyNFF GB GQN

NKCNEGF– uA JQwG OBUUBJFfi w FNkNyGnq RF w yUwFFR¨NE GQwG RF

wUUBJNz GB VwTN CBULABVRwUUL VwAL DHNERNF GB GJB NKCNEGFfi

wAz wA nCGRlwk FNkNyGnq wUJwLF BHGCHGF GQN xNFG BO GQN UwxNUF

CEBIRzNz xL GQN GJB NKCNEGF–

jgNBENl . “RAOBElwUUL FGwGNM?- jgNqN RF w ynAyNCG ykwFF

�fi wAz GJn NKCNqGF �2>�0 8 A { B fi Onq NzRG FCwyNF
A : B : =·]> 0|l�> dc(fi FHyg GgwG NINqL kNwqANq JgRyg
’R? TAnJF GgN OHkk zNFyqRCGRnA nO �2>�0 wAz ’RR? HFNF NKCNqG
wzIRyN wAz CnkLAnlRwkkL lwAL DHNqRNF Gn GgN GwqPNGfi ynA,

FGqHyGF w FNkNyGnq GgwG gwF FRPAR)ywAGkL gRPgNq knFF ynl,

CwqNz Gn GgN nCGRlwk FNkNyGnqfi Onq FnlN ’JnqFG,ywFN? Gwq,

PNG ynAyNCG D ∈ �- rHqGgNqlnqNfi �2fi �0fi wAz D wqN knJ,

zRFGnqGRnA NlxNzzRAPF-

jgNBENl W “RAOBElwUUL FGwGNM?- jgNqN RF w ynAyNCG ykwFF

� JRGg GgN FwlN lNGqRy CqnCNqGRNF wF RA jgNnqNl 0fi FHyg

GgwG Onq NINqL GwqPNG ynAyNCG Dfi GgNqN NKRFGF w FNG � nO knJ,

zRFGnqGRnA NKCNqGF JRGg GgN OnkknJRAP CqnCNqGL- rnq NINqL

FNkNyGnq o ynAFGqHyGNz xL w kNwqANq JgRyg lwTNF CnkLAnlR,

wkkL lwAL DHNqRNF xnGg Gn ’R? GJn NKCNqGF wAz Gn ’RR? GgN Gwq,

PNG ynAyNCG Dfi GgNqN NKRFG NKCNqGF �2>�0 ∈ � HAzNq JgRyg

o gwF HAxnHAzNz NKCNyGNz knFFfi JgRkN GgN nCGRlwk FNkNyGnq

gwF ] Nqqnq-

jgN dHlxNE BO DaCNEGF wAM GgN hNFGERyGNM uACHG

bNAPGg jQN wxBIN UBJNE xBHAzF JBHUz xN FGEBAPNE RO JN

Qwz VBEN GQwA GJB NKCNEGF– tBJNINEfi GQNFN xBHAzF wEN ABG

JNwTNE FRAyN JN ywA wUFB wFFHVN GQN NKRFGNAyN BO wAL ¨KNz

AHVxNE BO ’zHVVL5 NKCNEGF JQBFN wzIRyN RF HFNUNFF OBE

yUwFFR¨ywGRBA– dBGN GQwG JN yBAFRzNE GQN ywFN BO w ¨KNz

RACHG UNAPGQ �fi JQNENwF RA AwGHEwU UwAPHwPN CEByNFFRAP wCfl
CURywGRBAF � IwERNF– mN ABGN GQwG w ¨KNz � BAUL VwTNF GQN
UBJNE xBHAz FGEBAPNE - R–N– JN FQBJ GQwG wUPBERGQVF OwRU

NINA OBE w ¨KNz � –

jQNFN GJB GQNBENVF wEN RVCBFFRxRURGL ENFHUGF– tBJNINEfi w



eA GgN fBJNE wAM bRlRGF BO pRFGwAyNflXwFNM bNwEARAP

AHVxNE BO CBFRGRIN GNyQARywU zNINUBCVNAGF JNEN zRFyBIfl

NENz RA GQN CEByNFFfi wAz GQNL wEN BO RAzNCNAzNAG RAGNENFG

GB GQNBEL wAz wCCURywGRBAF RA VwyQRAN UNwEARAP– jQNFN RAfl

yUHzN FBVN CEBxwxRURFGRyfi UBywU ¨ARGN VNGERy NVxNzzRAP BO

GQN NzRG FCwyN GB ℓnfi JQRyQ ywA xN BO RAzNCNAzNAG RAGNENFG
GB AwGHEwU UwAPHwPN CEByNFFRAP–

�G w yBAyNCGHwU UNINUfi JN RARGRwGN GQN FGHzL BO UBJfl

zRFGBEGRBA VNGERy NVxNzzRAPF xNGJNNA ’yBVxRAwGBERwU5

VNGERy FCwyNF– eHE ABGRBA BO NVxNzzRAP RF ABG GQN FwVN

wF GQN RAOBEVwU HFN BO GQN GNEV RA N–P– AwGHEwU UwAPHwPN

CEByNFFRAP “ABGN GQwG OBE HFfi GJB VNGERy FCwyNF wEN ANyNFfl

FwEL SHFG GB xN wxUN GB zN¨AN wA NVxNzzRAP?– bNG HF OHEfl

GQNE ENVwET GQwG GQN NVxNzzRAPF BO GQN NzRG zRFGwAyN RAGB

ℓ0 BE ℓlfi wF BAN VwL yBAFRzNE OBE FRVCUR¨ywGRBAfi OwyN RAfl
QNENAG URVRGwGRBAF “HARINEFwU wAz ENPwEzUNFF BO zRVNAFRBA

BO GQN QBFG FCwyN? BO ABAflNVxNzzwxRURGL “aEwHGQPwVNE ;

hwxwARfi —//8?fi JQNENwF GQN xNFG wUPBERGQVRy NVxNzzRAPF

“eFGEBIFTL ; hwxwARfi —//6? wEN NINA JBEFN– jQHFfi CEBIfl

RAP wA RVCBFFRxRURGL ENFHUG zRENyGUL BA yBVxRAwGBERwU VNGERy

FCwyNF RF VHyQ FGEBAPNE xNywHFN GQNEN RF AB ’RAOBEVwGRBA

UBFF5 RAyHEENz xL ¨EFG VBIRAP “NKGEwyGRAP ONwGHENF? GB E�–

W- fENURlRAwERNF wAM ABGwGRBA

�UPBERGglF wAM hNFBHEyNF uA GQRF JBETfi UBJNE xBHAzF

wEN RAOBEVwGRBA GQNBENGRy “FGEBAPNE GQwA yBVCHGwGRBAwU

UBJNE xBHAzF?– uAFGNwz BO GRVN FGNCFfi JN VNwFHEN GQN AHVfl

xNE BO DHNERNF VwzN GB IwERBHF BEwyUNFfi N–P– NKCNEGF wAz

GwEPNG yBAyNCGF–

rRARGN cNGERy DlxNMMRAPF mN yBAFRzNE FCwyNF A >B
JQRyQ wEN FNGF BO FRMN d “NKCBANAGRwU RA �? JQNEN GQN zNfl
FyERCGRBA BO NwyQ NUNVNAG RF BO UNAPGQ �– � lNGqRy FCwyN RF

zNABGNz xL =A > z(fi OBE w FCwyNA wAz w zRFGwAyN OHAyGRnA z 8
A } A { E– jQN zRFGwAyN OHAyGRBA RF ABAflANPwGRINfi FLVfl

VNGERyfi wAz BxNLF GQN GERwAPHUwE RANDHwURGLfi R–N– z=w> x( ≥ ]fi
z=w> x( : z=x> w( wAz z=w> x( ≤ z=w> c( [ z=c> x(fi OBE NIfl

NEL w> x> c ∈ A – rBE w ∈ A fi JN zNABGN xL Xa=/( zNO
: ·x ∈

A | z=w> x( ≤ /| GQN yknFNz xwkk nO qwzRHF / yNAGNqNz wG w–
jQN NzRG zRFGwAyN dc=w> x( VwTNF GQN FNG BO FGERAPF ·]> 0|{
“BE w xRPPNE IBywxHUwEL U ? w VNGERy FCwyN wAz RF zN¨ANz
OBE w> x ∈ ·]> 0|{ wF GQN VRARVHV AHVxNE BO RAFNEGRBAFfi

zNUNGRBAFfi wAz FLVxBU FHxFGRGHGRBAF GB NzRG w RAGB x– jQN
BGQNE RVCBEGwAG VNGERy GB GQRF CwCNE RF ℓ0 zN¨ANz GQEBHPQ

GQN ABEV R · R0fi JQNEN Rw − xR0 zNO
:

∑�
Q90 |wQ − xQ|fi OBE

NINEL w> x ∈ E
�– mN RAOBEVwUUL ENONE GB NzRG wAz GB twl,

lRAP zRFGwAyN “R–N– ℓ0 ENFGERyGNz BA GQN yHxN ·]> 0|�? wF
ynlxRAwGnqRwk lNGqRyFfi GB zRFGRAPHRFQ OEBV BGQNE ENwU VNGfl

ERy FCwyNF GQwG GLCRywUUL wCCNwE RA UNwEARAP URGNEwGHEN– dBGN

GQwG NzRG zRFGwAyN RF wUJwLF w UBJNE xBHAz OBE twVVRAP

zRFGwAyNfi xHG ABG GQN BGQNE JwL wEBHAz FRAyN GQNEN wEN FRVfl

CUN NKwVCUN FGERAPF JRGQ UwEPN twVVRAP xHG INEL FVwUU NzRG

zRFGwAyN–

rBE GJB VNGERy FCwyNF =A > z� ( wAz =B> zX(fi wA NlxNzzRAP
BOA RAGB B ENONEF GB wA RASNyGRIN VwCCRAP φ 8 A { B – jQN
bRCFyQRGM yBAFGwAG “NKCwAFRBA? BO φ RF zN¨ANz wF RφRrLA zNO

:

psow Y9x
cX=φ=w(Uφ=x((

c� =wUx(
fi wAz GQN zRFGnqGRnA BO φ RF zN¨ANz wF

cers=φ(
zNO
: RφRrLA}Rφ}0RrLA– rBE OwVRURNF BO VNGERy FCwyNF

·=A�>B�(|�≥0 JRGQ FRMN CwEwVNGNERMNz xL � wAz w OwVRUL
BO NVxNzzRAPF ·φ� 8 A� { B�|�≥0fi JN FwL GQwG φ RF UBJfl
zRFGBEGRBA RO cers=φ( RF yBAFGwAG JRGQ ENFCNyG GB �fi wAz φ
RF xR,bRCFygRGM RO xBGQ RφRrLA> Rφ}0RrLA wEN xBHAzNz xL w
yBAFGwAG GQwG JN ywUU xR,bRCFygRGM ynAFGwAG–

eHE bNwEARAP iNGGRAP mN zNABGN xL A GQN FNG BO CBFFRfl

xUN RAFGwAyNFfi xL B GQN FNG BO CBFFRxUN kwxNkF “BE yUwFFNF?fi
wAz xL D GQN GEHN yBAyNCG VwCCRAP A GB B fi JQNEN D 8 A {
B RF wUFB TABJA wF GQN GwqPNG ynAyNCG– � GLCRywU PBwU RA
UNwEARAP RF GB yQBBFN GQN ykwFFR)Nq “BE QLCBGQNFRF?fi JQRyQ RF

wA NVxNzzRAP A { B GQwG QwF FVwUU PNANEwURMwGRBA NEEBE
“FNN xNUBJ? yBVCwENz GB GQN GwEPNG yBAyNCG D ∈ �fi JQNEN �

zNABGNF GQN ynAyNCG ykwFF GQwG ywCGHENF FBVN TRAz BO CERBE

TABJUNzPN wxBHG GQN CEBxUNV– uA f�Y UNwEARAP “lwURwAGfi

ˇ873?fi w kNwqANq RF wA wUPBERGQV PHwEwAGNNz GB JBET OBE NIfl

NEL yBAyNCG D ∈ � wAz OBE NINEL zRFGERxHGRBA p BINE A :
GQN UNwEANE RF PRINA RAzNCNAzNAG wAz RzNAGRywUUL zRFGERxHGNz

“RRz? CAit=�( VwAL nxFNqIwGRnAF =r> D=r(( FwVCUNz OEBV p

wAz yBAFGEHyGF GQN yUwFFR¨NE Q– uA w FGEBAPNE VBzNU “�Afl
PUHRAfi ˇ877? GQN UNwEANE RF wUUBJNz GB VwTN DHNERNF GB Dfi

R–N– GQN UNwEANE ywA PNG yBEENyG UwxNUF HAzNE D OBE wzwCGRINUL

yQBFNA RAFGwAyNF– mN wRV GB yBAFGEHyG Q JRGQ FVwUU PNA,
NqwkRMwGRnA Nqqnq L JQRyQfi OBE VNGERy FCwyNFfi RF zN¨ANz

GQEBHPQ w UBFF OHAyGRBA Y=r( zNO
: z=D=r(> Q=r((fi OBE NINEL

r ∈ A wAz L=Q( zNO
: Zq∼p)Y=r(+– uA BHE FNGGRAPfi JN yBAfl

FRzNE xRflbRCFyQRGM yBAyNCGF wAz yUwFFR¨NEF– rBE NINEL GwEPNG

yBAyNCG Dfi JN wEN PRINA GJB NKCNEGF �2 wAz �0fi JQRyQ wEN

wUFB xRflbRCFyQRGM yUwFFR¨NEF– jQHFfi RAFGNwz BO w UNwEANE GQwG

yBAFGEHyGF w yUwFFR¨NE BAUL OEBV BxFNEIwGRBAF.DHNERNF GB Dfi

JN yBAFRzNE w kNwqANq JRGg NKCNqG wzIRyN wAz RAFGNwz BO w

yUwFFR¨NE w FNkNyGnq zN¨ANz xNUBJ–

bNwEANE JRGg DaCNEG �MIRyN : iNUNyGBE sRINA w GwEPNG

yBAyNCG D wAz GJB NKCNEGF �2>�0fi JN PNANEwURMN GQN ABGRBA
BO UNwEANE xL HGRURMRAP �2>�0 RA wzzRGRBA GB GQN BxFNEIwGRBAF
=r> D=r(( GQN UNwEANE PNGF– mN zRFGRAPHRFQ xNGJNNA GJB GLCNF
BO UNwEANEF– “R? � kNwqANq JRGg NKCNqG wzIRyN RF PRINA GQN OHUU

zNFyERCGRBA “wUU RAFGwAyN.UwxNU CwREF? BO GQN GJB NKCNEGFfi GQNA

VwTNF CBULABVRwUUL VwAL C=�( : CAit=�( DHNERNF GB GQN
GwEPNG yBAyNCG Dfi wAz ¨AwUUL BHGCHGF GQN zNFyERCGRBA BO w FNfl

UNyGBE– jQN FNkNyGnq RF w yUwFFR¨NE GQwG BA NINEL PRINA RACHG

RAFGwAyN BHGCHGF GQN UwxNUˇ NRGQNE BO �2 BE �0– � FNUNyGBE RF

ywUUNz nCGRlwk RO BA NINEL RACHG RAFGwAyN RG wUJwLF yQBBFNF

ˇuA OwyGfi BHE GQNBENVFfi R–N– jQNBENV ˇfi — wAz 3fi wEN VHyQ
FGEBAPNE FRAyN JN wUUBJ GQN FNUNyGBE ABG SHFG GB FNUNyG GQN xNFG xHG
wUFB GB wExRGEwERUL yBVxRAN GQN ENFHUGF BO GQN UwxNURAPF BO �2i�0–



eA GgN fBJNE wAM bRlRGF BO pRFGwAyNflXwFNM bNwEARAP

GQN xNGGNE ENFHUG xNGJNNA �2 wAz �0– dBGN GQwG RO JN VNENUL

TABJ GQN OHUU zNFyERCGRBA BO NKCNEGF GQRF zBNF ABG ENINwU wAL

RAOBEVwGRBA wxBHG GQNRE DHwURGL BA GQN HATABJA GwEPNG yBAfl

yNCG– “RR? � kNwqANq JRGg DHNqL wyyNFF Gn NKCNqG wzIRyN RF w

ENFGERyGRBA BO GQN CENIRBHF UNwEANE JQNEN RAFGNwz BO TABJfl

RAP GQN OHUU zNFyERCGRBA BO �2>�0fi GQN UNwEANE RF PRINA DHNEL
wyyNFF VwTRAP wG VBFG C=�( DHNERNF GB �2>�0–

pN)ARGRBA 2 “UNwEANE JRGQ NKCNEG wzIRyN?- bNG D 8 A { B
xN GgN GwqPNG ynAyNCG wAz p xN w zRFGqRxHGRnA nA A - �

UNwEANE JRGQ NKCNEG wzIRyN ’nq UNwEANE Onq FgnqG? RF w ynl,

CHGwGRnAwkkL HAxnHAzNz CqnyNFF JgRyg RF PRINA ’R? C,lwAL
nxFNqIwGRnAF RA GgN Onql =r> D=r(( JgNqN r RF FwlCkNz xL
GgN kNwqANqfi wAz ’RR? GgN OHkk zNFyqRCGRnA nO GJn NKCNqGF

�2>�0 8 A { B fi JgRyg HFHwkkL zNCNAz nA D wAz p- jgN
kNwqANq GgNA ynAFGqHyGF w ykwFFR)Nq o- mN ywkk o w FNUNyGBE

OEBV CflDHNERNF wAz JqRGN o�2U�0 JgNA NlCgwFRMRAP RGF zN,
CNAzNAyN nA �2>�0- � UNwEANE JRGQ DHNEL wyyNFF GB NKCNEG
wzIRyN RF PRINA CAit=�( DHNqRNF Gn NKCNqGF �2>�0fi RAFGNwz
nO GgN OHkk zNFyqRCGRnA-

2- bRlRGF RA UNwEARAP UBJflMRFGBEGRBA

NlxNMMRAPF

eHE VwRA wAz VBFG PNANEwU ENFHUGF wEN wxBHG NzRG FCwyNFfi

JQRyQ RF wUFB VBGRIwGNz xL wCCURywGRBAF GB AwGHEwU UwAPHwPN

CEByNFFRAP–— tNENfi JN CENFNAG GJB RVCBFFRxRURGL ENFHUGF–

jQN ¨EFG GQNBENV RF w FGEBAP UBJNE xBHAz GQwG QBUzF GEHN

OBE UNwEANEF JRGQ OHUU TABJUNzPN BO GQN GJB NKCNEGF– uA GQRF

ywFNfi JN FQBJ GQwG GQNEN RF wkJwLF wG UNwFG BAN yBAyNCG OEBV

GQN yBAyNCG yUwFF � GQwG ywAAnG xN UNwEANz “OBEVwUULfi GQRF RF

wUU JN ANNz OBE w f�Y UBJNE xBHAz - FHO¨yNF GB NKQRxRG BAN

yBAyNCG wAz BAN zRFGERxHGRBA?– eHE FNyBAz GQNBENV FQBJF

GQN FwVN GQRAP Onq NINqL yBAyNCG RA �fi xHG OBE UNwEANEF JRGQ

DHNEL wyyNFF GB NKCNEG wzIRyN–

jgNBENl .- rnq NINqL CnFRGRIN RAGNPNq / ≤ � wAz NINqL

OHAyGRnA C : C=�(fi GgNqN RF w ynAyNCG ykwFF �fi GJn NKCNqGF
�2>�0 8 A { B ’FwlN NKCNqGF Onq NINqL ynAyNCG? JgNqN

A : B : =·]> 0|l�> dc(fi FHyg GgwG GgN OnkknJRAP gnkzF GqHN
Onq p : jl�- rnq NINqL kNwqANq JRGg NKCNqG wzIRyNfi GgNqN

NKRFGF w GwqPNG ynAyNCG D ∈ �fi FHyg GgwG Onq GgN ynAFGqHyGNz

FNkNyGnq o Oqnl C,DHNqRNF JN gwIN

L=o( <
(
0

m
− =2�[ 2/(

/
C=�(

m�)0

)

1 =
√
/(

JgRkN GgN nCGRlwk FNkNyGnq2 gwF PNANqwkRMwGRnA Nqqnq wG lnFG
=3�)3/(,p=�(

l� · /- rHqGgNqlnqNfi Onq GgN PRINA �2>�0 wAz
Onq NINqL D ∈ � GgN xR,bRCFygRGM ynAFGwAG RF kNFF GgwA 4-

uA CwqGRyHkwqfi Onq / ≤
⌊
�}g�o p=�(

l g�o� − 0
⌋

fi L=o( ≥ 1
)√

/
(

—iNN GQN OHUU INEFRBA OBE zNGwRUF wxBHG dbf– uA GQN OHUU INEFRBA
JN wUFB FGwGN wAz FQBJ GQN UBJNE xBHAz OBE GQN twVVRAP yHxNFfi
JQRyQ RF w FGEBAPNE ENFHUG ENULRAP BA zROONENAG GNyQARDHNF–

2jQN xBHAz OBE GQN BCGRVwU FNUNyGBE RAIBUINF n��( FRAyN GQN
NKCNEGF �2i�0 zNCNAz BA GQN AHVxNE BO DHNERNF wF RA ZN¨ARGRBA 2–

JgNqNwF GgN PNANqwkRMwGRnA Nqqnq RF xnHAzNz xL m}1=�(-

jgNBENl W- rnq NINqL /≥ ]fi C=�( ≥ ]fi wAz GwqPNG ynA,
yNCG D JRGg zRFGnqGRnA ≤ yfi GgNqN NKRFGF w FNG � nO xR,

bRCFygRGM NKCNqGF zN)ANz nINq A { B fi JgNqN A : B :
=·]> 0|l�> dc(fi FHyg GgwG Onq RACHG zRFGqRxHGRnA p : jl�

GgN OnkknJRAP gnkzF GqHN- rnq NINqL kNwqANq GgwG lwTNF C=�(
DHNqRNF Gn D wAz C=�( DHNqRNF Gn GgN GJn NKCNqGFfi GgNqN wqN
GJn NKCNqGF �2>�0 ∈ � JRGg zRFGnqGRnA ≤ 4yfi Oqnl JgRyg

GgN nCGRlwk FNkNyGnq gwF MNqn Nqqnqfi JgNqNwF GgN kNwqANq

ynAFGqHyGNz o gwF Nqqnq

L=o( ≥
(
0

m
− =2�[ 2/(/C=�(

m�)0

)

1

(√
/

y

)

uA CwqGRyHkwqfi Onq / ≤
⌊
�}g�o p=�(
2)g�o� − 0

⌋

fiL=o( ≥ 1
(√

/

y

(

-

uA wUU BO BHE GQNBENVF GQN RACHG UNAPGQ CwEwVNGNE � RF URAfl
NwEUL ENUwGNz GB GQN UNAPGQ BO NwyQ NUNVNAG RA A >B – jQNBfl
ENV ˇ wAz — wEN FGwGNz wF GEwzNBOOFfi JQRUN RG ENVwRAF BCNA

OBE NKwyGUL MNEB PNANEwURMwGRBA NEEBE RA jQNBENV ˇ– rBE wAL

CBULABVRwU RA � AHVxNE BO DHNERNFfi R–N– C=�( : CAit=�(fi
GQN PNANEwURMwGRBA NEEBEL ≥ 1

)
�+,388

(
OBE GQN yBAFGEHyGNz

FNUNyGBE: R–N– UNwEARAP RA GQRF FNGGRAP RF RVCBFFRxUN–

2-.- jgN mwElflkC iNGGRAP

mN CENFNAG w JwEVflHC NKwVCUN GQwG RUUHFGEwGNF GQN zRO¨yHUGL

BO UNwEARAP wA NVxNzzRAP xNGJNNA ’yBVxRAwGBERwU5 VNGERy

FCwyNF– jQRF BINEFRVCUR¨Nz wEGR¨yRwU FNGGRAP CHGF RA yBAGNKG
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IRFN UNwEARAP VNGQBzF–

jQN FNyBAz zRENyGRBA xHRUzF BA GBC BO GQN ¨EFG BAN– mN

JBHUz URTN GB TABJ JQNGQNE BAN ywA FBUIN GQN BAflURAN UNwEAfl

RAP INEFRBA BO BHE CEBxUNV– �PwRAfi OHEGQNE ENFGERyGRBAF

FQBHUz xN RzNAGR¨Nz– jQN FGHzL BO GQN BAflURAN INEFRBA RF

w CBGNAGRwUUL INEL OEHRGOHU zRENyGRBA–

3jB CEBIN BHE GQNBENVF JN zNINUBC ANJ GNyQARywU GBBUF– iBVN
BO GQNV yBHUz xN BO RAzNCNAzNAG RAGNENFG GB dbf “N–P– GQN EwAzBVfl
RMNz wUPBERGQV GQwG yBVCHGNF GQN UBywU NVxNzzRAPfi RVCURyRG RA GQN
CEBBO BO bNVVw ˇ/ RA GQN OHUU INEFRBA?–

�yTABJUNMPNlNAGF

mN JRFQ GB GQwAT GQN wABALVBHF ENIRNJNEF OBE GQN INEL

HFNOHU FHPPNFGRBAF wAz CBRAGNEF GB GQN URGNEwGHEN– s–o– wyfl

TABJUNzPNF CwEGRwU FHCCBEG OEBV dwGRBAwU dwGHEwU iyRNAyN

rBHAzwGRBA BO YQRAw “”ˇ————/—fi ”ˇ322/ˇ3fi ”ˇ4/—338?

wAz GQN ZwARFQ dwGRBAwU hNFNwEyQ rBHAzwGRBA wAz jQN

dwGRBAwU iyRNAyN rBHAzwGRBA BO YQRAw “HAzNE GQN PEwAG

”ˇ2”ˇˇ2”//2? OBE GQN iRABflZwARFQ YNAGNE OBE GQN jQNBEL

BO uAGNEwyGRIN YBVCHGwGRBA wAz OEBV GQN YNAGNE OBE hNfl

FNwEyQ RA rBHAzwGRBAF BO qUNyGEBARy cwETNGF “Yrqc?fi FHCfl

CBEGNz xL GQN ZwARFQ iGEwGNPRy hNFNwEyQ YBHAyRU–

hNONENAyNF

�UUJNRAfi q– bfi iyQwCRENfi h– qfi wAz iRAPNEfi o– hNzHyRAP

VHUGRyUwFF GB xRAwEL9 � HAROLRAP wCCEBwyQ OBE VwEPRA

yUwFFR¨NEF– jgN vnHqAwk nO cwygRAN bNwqARAP hNFNwqyg

’vcbh?fi ˇ9ˇˇ2-ˇ3ˇfi —//ˇ–

�UBAfi d–fi XNAflZwIRzfi i–fi YNFwflXRwAyQRfi d–fi wAz twHFFUNEfi

Z– iywUNflFNAFRGRIN zRVNAFRBAFfi HAROBEV yBAINEPNAyNfi

wAz UNwEAwxRURGL– vnHqAwk nO GgN �oc ’v�oc?fi 33“3?9

”ˇ4-”2ˇfi ˇ886–

�APUHRAfi Z– gHNERNF wAz yBAyNCG UNwEARAP– cwygRAN kNwqA,

RAPfi —“3?92ˇ8-23—fi ˇ877–

YNFwflXRwAyQRfi d– wAz bHPBFRfi s– fqNzRyGRnAfi kNwqARAPfi wAz

PwlNF– YwVxERzPN HARINEFRGL CENFFfi —//”–

YQwCNUUNfi e–fi ZBfi Y– X–fi jNBfi Y– t–fi bNfi g– lfi wAz iVBUwfi

�– v– jRPQGNE xBHAzF OBE FGEHyGHENz NFGRVwGRBA– uA �z,

IwAyNF RA ANHqwk RAOnqlwGRnA CqnyNFFRAP FLFGNlFfi CC–

—7ˇ-—77fi —//8–

ZwIRFfi v– l wAz ZQRUUBAfi u– i– iGEHyGHENz VNGERy UNwEARAP OBE

QRPQ zRVNAFRBAwU CEBxUNVF– uA iusappfi CC– ˇ84-—/2–

�Ycfi —//7–

tFHfi Z–fi awTwzNfi i–fi bwAPOBEzfi v–fi wAz pQwAPfi j– cHUGRfl

UwxNU CENzRyGRBA IRw yBVCENFFNz FNAFRAP– uA dufifi IBUfl

HVN ——fi CC– 66—-67/fi —//8–

vwRAfi f–fi aHURFfi X–fi ZwIRFfi v– lfi wAz ZQRUUBAfi u– i– cNGERy

wAz TNEANU UNwEARAP HFRAP w URANwE GEwAFOBEVwGRBA– jgN

vnHqAwk nO cwygRAN bNwqARAP hNFNwqyg ’vcbh?fi ˇ2“ˇ?9

4ˇ8-436fi —/ˇ—–

aUNRAxNEPfi v– wAz jwEzBFfi q– �CCEBKRVwGRBA wUPBERGQVF OBE

yUwFFR¨ywGRBA CEBxUNVF JRGQ CwREJRFN ENUwGRBAFQRCF9 cNGfl

ERy UwxNURAP wAz VwETBI EwAzBV ¨NUzF– vnHqAwk nO GgN

�oc ’v�oc?fi 38“4?9”ˇ”-”28fi —//—–

aEwHGQPwVNEfi h– wAz hwxwARfi o– uVCEBINz UBJNE xBHAzF

OBE NVxNzzRAPF RAGB U ˇ– iu�c vnHqAwk nA onlCHGRAPfi

27“”?9—376-—387fi —//8–



eA GgN fBJNE wAM bRlRGF BO pRFGwAyNflXwFNM bNwEARAP

bNINAFQGNRAfi l– u– XRAwEL yBzNF ywCwxUN BO yBEENyGRAP zNUNfl

GRBAFfi RAFNEGRBAF wAz ENINEFwUF– uA inIRNG CgLFRyF znTkwzLfi

IBUHVN ˇ/fi CC– 6/6fi ˇ8””–

bHfi p–fi vwRAfi f–fi wAz ZQRUUBAfi u– i– sNBVNGELflwJwEN VNGERy

UNwEARAP– uA uocbfi CC– ”62-”7/– �Ycfi —//8–

cwGBH0FNTfi v– bNyGHqNF nA zRFyqNGN PNnlNGqLfi IBUHVN —ˇ—–

iCERAPNEfi —//—–

eFGEBIFTLfi h– wAz hwxwARfi o– bBJ zRFGBEGRBA NVxNzzRAPF

OBE NzRG zRFGwAyN– vnHqAwk nO GgN �oc ’v�oc?fi 43“4?9—2fi

—//6–

hROTRAfi h– wAz aUwHGwHfi �– uA zNONAFN BO BANflIFflwUU yUwFfl

FR¨ywGRBA– jgN vnHqAwk nO cwygRAN bNwqARAP hNFNwqyg

’vcbh?fi 49ˇ/ˇ-ˇ3ˇfi —//3–

iyQ@BUTBCOfi X–fi iVBUwfi �– vfi jwFTwEfi X–fi wAz lRFQJwAwGQwAfi

i–l–d– fqNzRyGRAP iGqHyGHqNz pwGw– cuj fENFFfi —//6–

jwFTwEfi X–fi sHNFGERAfi Y–fi wAz aBUUNEfi Z– cwKflVwEPRA

VwETBI ANGJBETF– dufifi ˇ”9—4fi —//3–

jwFTwEfi X–fi mNRFFfi Z–fi iwCCfi X–fi wAz jBFQNIfi �– iGEHyGHENz

CENzRyGRBA ywFywzNF– uA dufi:.3 JnqTFgnC nA wCCqnK,

RlwGN kNwqARAP nO kwqPN FywkN PqwCgRywk lnzNkF9 GgNnqL

wAz wCCkRywGRnAFfi —//8–

jFByQwAGwERzRFfi u–fi vBwyQRVFfi j–fi tBOVwAAfi j–fi wAz �UGHAfi o–

bwEPN VwEPRA VNGQBzF OBE FGEHyGHENz wAz RAGNEzNCNAzNAG

BHGCHG IwERwxUNF– uA jgN vnHqAwk nO cwygRAN bNwqARAP

hNFNwqyg ’vcbh?fi CC– ˇ342-ˇ373fi —//4–

lwURwAGfi b– � GQNBEL BO GQN UNwEAwxUN– onllHARywGRnAF nO

GgN �ocfi —6“ˇˇ?9ˇˇ23-ˇˇ3—fi ˇ873–

mBUCNEGfi Z– t– jQN UwyT BO w CERBER zRFGRAyGRBAF xNGJNNA

UNwEARAP wUPBERGQVF– dNHqwk ynlCHGwGRnAfi 7“6?9ˇ23ˇ-

ˇ28/fi ˇ88”–


