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eHGpE iClnp1
VlPpy aBrGKlyy

jz tyIpFGtrlGp Gsp CEzCpEGtpF zq l rEzHC R7 tG tF

zqGpy HFpqHw Gz EplwtBp R lF l rEzHC zq FAxxpGEtpF

zq Fzxp rpzxpGEtn zmupnG9 gzE pKlxCwp7 Gsp nwlF8

Ftnlw xzoHwlE rEzHC Ot�xW)�( nly mp GszHrsG zq

lF l rEzHC zq tFzxpGEtpF zq Gsp HCCpE slwq8Cwlyp

{xK) L( ∈ Z
W{L > ;= pDHtCCpo ktGs Gsp sACpE8

mzwtn xpGEtn XFW + xXKW O XLW(.LW9 jsp FGHoA zq

Ot�xW)�( lyo tGF FHmrEzHCF Itl GstF lnGtzy slF

znnHCtpo wprtzyF zq xlGspxlGtntlyF qzE kpww zIpE

l npyGHEA9

bp lEp tyGpEpFGpo spEp ty Gsp 3zHGpE4 lHGzxzE8

CstFx rEzHC zq l [ytGpwA8rpypElGpo qEpp rEzHC9

LwGszHrs qEpp rEzHCF lEp Gsp FtxCwpFG lyo xzFG

qHyolxpyGlw nwlFF zq ty[ytGp rEzHCF7 GsptE lHGz8

xzECstFx rEzHCF lEp EpxlEvlmwA nzxCwpK7 lyo

xlyA ylGHElw DHpFGtzyF lmzHG Gspx Epxlty Hyly8

FkpEpo9 bp ktww opFnEtmp l rpzxpGEtn zmupnG �y

vyzky lF eHGpP gClnp 7 kstns klF tyGEzoHnpo ty

üW… Gz FGHoA YSGxgy(9

jsp lmpwtlytBlGtzy xlC gy → �
y tyoHnpF l

xlC YSGxgy( → R�xy)�(7 kstns tF ly tFzxzE8

CstFx qzE y + W9 jsHF Gsp HCCpE slwq Cwlyp

HFpo Gz FGHoA Ot�xW)�( nly FpEIp pDHlwwA kpww

qzE YSGxgW(9 gzE y > W Gsp xlC Gz R�xy)�( tF

FHEupnGtIp mHG slF l wlErp vpEypw7 Fz Gsp lnGtzy

zq YSGxgy( zy Gsp strspE8otxpyFtzylw szxzrp8

ypzHF FClnp t�xy)Z(.tYxy)Z( tF yzG CPBCpP, , ,

FGlmtwtBpEF zq CztyGF lEp ty[ytGp lyo otffinHwG Gz

HyopEFGlyo9 jstF xlvpF Gsp szxzrpypzHF FClnp

HyFHtGlmwp qzE FGHoAtyr YSGxgy(7 lyo FzxpGstyr

ypk tF yppopo9

Ot�xW)�( nly lwFz mp tyGpECEpGpo lF Gsp xlC8

Ctyr nwlFF rEzHC zq l GzEHF7 lyo Gsp HCCpE slwq8

Cwlyp lF Gsp jptnsxḦwwpE FClnp zq Gsp GzEHF9 jstF

FstqG ty ItpkCztyG xzGtIlGpF Gsp nzyFGEHnGtzy kp

VlPpy aBrGKlyy tg CPBDpggBP BD KlGspKlGtng lG dBPypww

kytIpPgtGA- ipP pKltw looPpgg tg ucrhal��.alhgm

nce�dvvmdot-

ktww rtIp spEp zq eHGpE FClnp9 Ty rpypElw7 Gsp xlC8

Ctyr nwlFF rEzHC zq l nwzFpo FHEqlnp t tF Gsp

rEzHC zq tFzGzCA nwlFFpF zq szxpzxzECstFxF zq

t9 3hpnlww GslG Gkz szxpzxzECstFxF lEp tgBGBCtn

tq zyp nly mp opqzExpo Gz Gsp zGspE GsEzHrs l

nzyGtyHzHF qlxtwA zq szxpzxzECstFxF94 eyp klA

Gz opFnEtmp l CztyG ty Gsp jptnsxḦwwpE FClnp zq t

tF lF l CltE xn) P(7 kspEp n tF l FHEqlnp pDHtCCpo

ktGs l xpGEtn zq nzyFGlyG yprlGtIp nHEIlGHEp7 lyo

P . t → n tF l szxpzxzECstFx7 nlwwpo Gsp KlPv,

tyr7 kstns tF kpww8op[ypo HC Gz tFzGzCA9 gEzx GstF

CztyG zq Itpk7 Gsp xlCCtyr nwlFF rEzHC 3kstns nly

mp topyGt[po ktGs YSGx>0xt((4 lnGF zy xn) P( mA

nzxCzFtyr Gsp xlEvtyr ktGs l szxpzxzECstFx

zq t–Gsp sACpEmzwtn xpGEtn zy n ozpF yzG nslyrp9

MA opqzExtyr Gsp xpGEtn zy n7 zy Gsp zGspE slyo7

kp zmGlty l yptrsmzEszzo zq Gsp CztyG xn) P( ty

jptnsxḦwwpE FClnp9

jz rpG l FClnp zy kstns YSGxgy( lnGF7 kp txt8

GlGp Gsp lmzIp nzyFGEHnGtzy zq jptnsxḦwwpE FClnp7

EpCwlntyr t mA l rElCs h ktGs zyp IpEGpK lyo y

porpF 3l PBgp UtGs y CpGlwg49 SzkpIpE7 kp yz wzyrpE

tyFtFG GslG Gsp xlEvtyr P mp l szxpzxzECstFx:

tyFGplo kp EpDHtEp zywA GslG P mp l szxzGzCA

pDHtIlwpynp7 lyo kp Glvp tGF GlErpG n Gz mp l [ytGp

rElCs kszFp porpF lEp tFzxpGEtn Gz tyGpEIlwF ty

Z9 jsHF l CztyG ty �y tF l CltE xn) P(7 kspEp n

tF l [ytGp xpGEtn rElCs lyo P . h → n tF l sz8

xzGzCA pDHtIlwpynp9 jkz CltEF xn) P( lyo xn|) P|(

lEp pDHtIlwpyG tq n lyo n| lEp tFzxpGEtn lyo P tF

szxzGzCtn Gz P| HyopE Fzxp tFzxpGEA9 Ty zEopE Gz

xlvp �y [ytGp8otxpyFtzylw7 kp lwFz lFFHxp GslG

Gsp rElCsFn lEp nzyypnGpo lyo slIp yz IpEGtnpF zq

Ilwpynp zyp zE Gkz9 gtylwwA7 tG tF HFHlwwA nzyIpytpyG

Gz yzExlwtBp mA lFFHxtyr Gsp FHx zq Gsp wpyrGsF

zq Gsp porpF tF pDHlw Gz zyp9

jsp xlCCtyr nwlFF rEzHC lnGF zy jptnsxḦwwpE

FClnp mA nslyrtyr Gsp xlEvtyr7 lyo Gsp lylwzrzHF

FGlGpxpyG tF GEHp spEp. ly pwpxpyG zq YSGxgy(7
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gtrSfp :. clfupo rfldsF RslR lfp nkMFp t�
eSRpf Fdlnp2

EpCEpFpyGpo mA l szxzGzCA pDHtIlwpynp zq h7 lnGF

zy eHGpE FClnp mA nslyrtyr zywA Gsp xlEvtyr7

yzG Gsp xpGEtn rElCs9 L xluzE ot—pEpynp qEzx

jptnsxḦwwpE FClnp lCCplEF kspy zyp wzzvF nwzFpwA

lG l yptrsmzEszzo zq l CztyG9 jptnsxḦwwpE FClnp tF

l xlytqzwo9 Ty eHGpE FClnp CztyGF lEmtGElEtwA nwzFp

Gz l rtIpy CztyG xn) P( xlA mp zq Gsp qzEx xd ) s(

ktGs d yzG szxpzxzECstn Gz n9 Ly pKlxCwp tF

Fszky ty gtrHEp 07 kspEp FpIpElw xlEvpo rElCsF

yplE Gsp Epo rElCs lEp zmGltypo mA qzwotyr CltEF

zq porpF tyntopyG Gz Gsp IpEGpK K GzrpGspE qzE l

Fxlww otFGlynp9 Ty rpypElw GspEp lEp xlyA ot—pEpyG

CzFFtmwp qzwotyrF7 lyo GstF GElyFwlGpF Gz Gsp qlnG

GslG GspEp tF yz PHnwtoply nzzEotylGp FAFGpx GslG

opFnEtmpF lww yplEmA CztyGF7 t9p97 eHGpE FClnp tF yzG

l xlytqzwo9

eHGpE FClnp tF yzG Gzz ktwo7 szkpIpEfitG ozpF

slIp Gsp FGEHnGHEp zq l wznlwwA [ytGp npww nzxCwpK7

lyo tG tF l GspzEpx GslG eHGpE FClnp tF nzyGElnGtmwp9

TG lwFz slF Gsp FGEHnGHEp zq l Hytzy zq zCpy Ftx8

CwtnpF7 plns zmGltypo mA IlEAtyr Gsp porp8wpyrGsF

zq l rtIpy xlEvpo rElCs xn) P(9 gzE y + W GspFp

FtxCwtnpF nly slIp otxpyFtzy 0 zE W7 mHG yzG

otxpyFtzy ;7 Fz eHGpE FClnp tF l Hytzy zq zCpy

GEtlyrwpF topyGt[po lwzyr zCpy porpF 3gtrHEp W49

jsp FGlmtwtBpE zq l CztyG xn) P( HyopE Gsp ln8

Gtzy zq YSGxgy( tF tFzxzECstn Gz Gsp rEzHC zq

tFzxpGEtpF zq Gsp rElCs n9 Ty ClEGtnHwlE7 tG tF l

[ytGp rEzHC7 Fz Gsp lnGtzy tF CEzCpE9 jspEpqzEp

eHGpE FClnp FpEIpF lF ly lCCEzCEtlGp lylwzr zq

Gsp szxzrpypzHF FClnp HFpo Gz FGHoA l wlGGtnp

ty l FpxtFtxCwp �tp rEzHC7 zE zq Gsp jptnsxḦwwpE

FClnp HFpo Gz FGHoA Gsp xlCCtyr nwlFF rEzHC zq l

FHEqlnp9
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gtrSfp a. eSRpf Fdlnp t� fl�u a2

jsp lylwzrtpF ktGs wlGGtnpF lyo ktGs xlCCtyr
nwlFF rEzHCFslIp GHEypo zHG Gz mp DHtGp FGEzyr9 gzE

pKlxCwp7 tG slF mppy Fszky GslG YSGxgy( FslEpF
xlyA nzszxzwzrtnlw CEzCpEGtpF7 mlFtn FHmrEzHC

FGEHnGHEp7 lyo xlyA EtrtotGA CEzCpEGtpF ktGs GspFp

nwlFFpF zq rEzHCF9 jsp CEzzqF zq GspFp qlnGF lEp
qEpDHpyGwA tyFCtEpo mA CEzzqF ty Gsp lylwzrzHF

FpGGtyrF lyo HFp Gsp lnGtzy zq YSGxgy( zy eHGpE

FClnp9 SzkpIpE7 Gsp opGltwF lEp zqGpy zq l nzx8
CwpGpwA ot—pEpyG ylGHEp lyo nly IlEA oElxlGtnlwwA

ty otffinHwGA7 znnlFtzylwwA mptyr plFtpE qzE YSGxgy(
mHG xzEp zqGpy plFtpE ty lG wplFG zyp zq Gsp zGspE

FpGGtyrF9

fpEslCF Gsp xzFG pKGpyFtIp HFp zq eHGpE FClnp
Gz olGp slF mppy qzE nzxCHGtyr lwrpmEltn tyIlEt8

lyGF zq YSGxgy( FHns lF nzszxzwzrA lyo PHwpE

nslElnGpEtFGtn9 LCCEzCEtlGp IlEtlGtzyF7 FHmFClnpF7
DHzGtpyG FClnpF7 lyo nzxCwpGtzyF zq eHGpE FClnp

lEp lwFz HFpo9 gzE pKlxCwp7 Gsp qlnG GslG YSGxgy(
lnGF ktGs [ytGp FGlmtwtBpEF zy �y txCwtpF GslG l

[ytGp8tyopK7 GzEFtzy8qEpp FHmrEzHC � lnGF qEppwA9

jspEpqzEp Gsp nzszxzwzrA zq � tF pDHlw Gz Gsp nz8
szxzwzrA zq Gsp DHzGtpyG�y.� lyo IlytFspF lmzIp

Gsp otxpyFtzy zq �y9 Ty qlnG l FGEzyrpE FGlGpxpyG

tF GEHp. Gsp nzszxzwzrA xHFG lwFz IlytFs ty ot8
xpyFtzyF mpwzk Gsp otxpyFtzy zq �y9 Ty zEopE

Gz [yo Gsp mpFG mzHyo zy GstF IlytFstyr 3nlwwpo
Gsp ItPGHlw nBsBKBwBrtnlw otKpygtBy zq YSGxgy(47

kp nzyFtopE Gsp Fz8nlwwpo gCtyp zq eHGpE FClnp9

jstF tF ly tyIlEtlyG FHmFClnp uy zq xHns wzkpE
otxpyFtzy Gsly �y GslG tF l opqzExlGtzy EpGElnG

zq Gsp kszwp FClnp9 jsp otxpyFtzy zq uy rtIpF l

ypk HCCpE mzHyo qzE Gsp ItEGHlw nzszxzwzrtnlw
otxpyFtzy7 lyo GstF HCCpE mzHyo lrEppF ktGs l

wzkpE mzHyo rtIpy mA Gsp Elyv zq l qEpp lmpwtly
FHmrEzHC zq YSGxgy(9

gHEGspE HFpF qzE Gsp FCtyp zq eHGpE FClnp nzxp

qEzx Gsp zmFpEIlGtzy GslG Gsp DHzGtpyGuy.YSGxgy(
tF nzxClnG9 LF l EpFHwG zyp nly Fszk7 qzE pKlx8

Cwp7 GslG Gsp nzszxzwzrA zq YSGxgy( tF [ytGpwA8

rpypElGpo ty lww otxpyFtzyF lyo GslG GspEp lEp
zywA [ytGpwA xlyA nzyuHrlnA nwlFFpF zq [ytGp FHm8

rEzHCF9 jsp FCtyp tF l FtxCwtntlw nzxCwpK zy kstns
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YSGxgy( lnGF mA CpExHGtyr Gsp FtxCwtnpF7 lyo ty

qlnG tG klF Fszky mA MEtoFzy lyo azrGxlyy GslG
YSGxgy( tF tFzxzECstn Gz tGF qHww rEzHCzq FtxCwtntlw
lHGzxzECstFxF9 jsHF Gsp Gsp FCtyp tyGEtyFtnlwwA

nzyGltyF lww CzFFtmwp tyqzExlGtzy lmzHG Gsp rEzHC,
jspEp lEp xlyA EpnpyG ClCpEF zy YSGxgy( lyo

eHGpE FClnp7 tynwHotyr kzEv zy nzxClnGt[nlGtzyF7

xpGEtnF lyo rpzopFtnF7 oAylxtnF zq Gsp lnGtzy7
pxmpootyrF lyo [mElGtzyF7 lyo nzyypnGtzyF Gz
zCpEloF lyo FAxCwpnGtn EpCEpFpyGlGtzy GspzEA9

jsp tyGpEpFGpo EplopE tF EpqpEEpo Gz Gsp GsEpp FHE8
IpA lEGtnwpF ü0…7 ü’…7 lyo ü(… qzE qHEGspE stFGzEA lyo
qzE otFnHFFtzyzq Fzxpzq Gsp EpnpyG opIpwzCxpyGF9

gSfRspf hplot�r
ü0… cleRt� sm MetogB� lyo VleC� aBrRKl��7 LHGz8

xzECstFxF zq qEpp rEzHCF7 FHEqlnp rEzHCF lyo qEpp

lmpwtly rEzHCF7 ty MpyFzy glEm7 potGzE7 fPBmwpKg By

clCCtyr dwlgg hPBHCg7 yHxmpE 6( ty fEzn9 iAxC9

fHEp clGs97 ClrpF ’;0]’057 LxpEtnly clGspxlGtnlw

izntpGA7 fEzItopynp7 hT7 W;;)9

üW… clen NiJJCe lyo VleC� aBrRKl��7 czoHwt zq

rElCsF lyo lHGzxzECstFxF zq qEpp rEzHCF7 uyIpyG-

clGs-7 72304.-0]00-7 0-!59

ü’… VleC� aBrRKl��7 LHGzxzECstFxF zq qEpp rEzHCF

lyo zHGpE FClnp7 hpBK- OpotnlGl7 82.0]’07 W;;W9

ü(… 7 jsp nzszxzwzrA zq lHGzxzECstFx rEzHCF

zq qEpp rEzHCF7 ty fPBnppotyrg BD Gsp uyGpPylGtBylw

dByrPpgg BD clGspKlGtntlyg 2cloPto6 b..)(7 W;;59

eSRpf idlnp OMf y + W
�pG K lyo L mp rpypElGzEF zq Gsp qEpp rEzHC
g 9 jspy K R [0);[7 L R [;)0[ rtIpF EtFp Gz ly
tFzxzECstFx zq Gsp xlKtxlw lmpwtly DHzGtpyG zq

g ktGs �
W9 jsp rEzHC eHGxg( zq zHGpE lHGzxzE8

CstFxF zq g GspEpqzEp xlCF tyGz R�Wx�(9 Op[yp
lHGzxzECstFxF zq g .

]K . K R K}0) L R L : ]L . K R K) L R L}0

/K)L . K R KL) L R L : /L)K . K R K) L R KL

jsptE txlrpF rpypElGp R�Wx�(9 jsp tyypE lHGz8
xzECstFxF zq g lEp ty Gsp vpEypw7 lyo dtpwFpy

Fszkpo ty 0-06 GslG ty qlnG Gsp xlC tyoHnpF ly
tFzxzECstFx zq eHGxg( ktGs R�Wx�(9 LF VlEpy
azrGxlyy2F gtrHEp W FHrrpFGF7 Gsp FGEHnGHEp zq

eHGpE FClnp tF nzxClGtmwp ktGs Gsp nwlFFtnlw ln8
Gtzy zq R�Wx�( zy Gsp HCCpE slwq Cwlyp 3zE7 ty spE
[rHEp7 Gsp pDHtIlwpyG lnGtzy zy Gsp tyGpEtzE zq

Gsp HytG otFv49 jstF tF pKCwltypo ty xzEp opGltw
ty Gsp lEGtnwp mA NHwwpE lyo spEFpwq7 qzHyo ty spE
EpqpEpynp wtFG9

eHGpE FClnp ty GstF nlFp tF lFFpxmwpo qEzx
FtxCwtnpF7 plns zyp ClElxpGEtBpo mA l szxp8
zxzECstFx nwlFF zq rElCs R ktGs >0xR( + g

FlGtFqAtyr Fzxp yzy8oprpypElnA nzyotGtzy7 Gz8
rpGspE ktGs pKGEl olGl9 jsp yzy8oprpypElnA
xplyF GslG GspEp lEp GsEpp GzCzwzrtnlw GACpF

zq rElCsF tyIzwIpo.

jsp [EFG GACp nly mp EpGElnGpo Gz Gsp Fpnzyo mA
nzwwlCFtyr Gsp nzyypnGtyr porp9 Ty GpExF zq eHGpE

FClnp7 GstF xplyF GslG Gsp GEtlyrwpF lFFzntlGpo
Gz rElCsF zq GstF GACp nly mp EpGElnGpo Gz Gsp
porpF lFFzntlGpo Gz Gsp Fpnzyo9 jsp Fpnzyo GACp

nzEEpFCzyoF Gz zyp8otxpyFtzylw porpF ty eHGpE
FClnp7 lyo Gsp GstEo GACp Gz GEtlyrwpF ktGs GspFp
porpF lF mzHyolEA9 jsp GEtlyrHwlGtzy zq eHGpE

FClnp ClElxpGEtBpo mA Gsp Gkz wlFG GACpF tF pF8
FpyGtlwwA Gsp GEtlyrHwlGtzy zq Gsp HCCpE slwq Cwlyp
lFFzntlGpo Gz Gsp glEpA FpEtpF9 jsp CztyGF tyot8

nlGpo mpwzk nzEEpFCzyo Gz FAxxpGEtnlw nsztnpF
zq wpyrGsF9

0Mtww dlggpwKly

0-1 1
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ü0… um dtCJgC�7 Otp tFzxzECstFxpy opE lwwrpxpty8
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